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PREF ACE. 

r.rnE object of this work is, as its title indicates, to furnish, in as con

cise a manner as may be compatible with clearness, a condensed but 

comprehcnsirn description of the i\lodes of Practice now gcnera1ly em

ployed in the treatment of Surgical Affections, with a plain exposition 

of the Principles upon which those modes of practice are based. 

In carrying out this object to the best of his ability, it has been, of 

course, necessary for the author to have regard to the teachinga of 

Surgical Authorities, in both this and other countries, and he has not 

hesitated, therefore, to avail himself freely of the labors both of syste

matic writers and of those who have illustrated particular departments 

of surgery by monographs and special treatises. In making use of the 

work of others, the author has endeavored, in every instance, to give 

due credit for what he has borrowed, and, should the proper acknowledg

ment have been in any case unfortunately neglected, hereby begs the 

reader to believe that the omission has been entirely unintentional. 

In re,·ising his work for a second edition, the author has spared no 

pains to render it worthy of a continuance of the favor with which it has 

heretofore been received, by incorporating in it an account of the more 

important recent observations in Surgical Science, and of such novelties 

in Surgical Practice as havt! seemed to him to be really improvements; 

and by making such changes us have been suggested to him by enlarged 

personal experience as a Clinical Teacher and Hospital Surgeon. 

The general arrangement of the volume i~ the same as in the first 

edition; every part has been carefu1ly revised, and, though a consider~ 

able amount of new material has been added, yet by a judicious typo

graphical arrangement the number of pages has been but slightly 

increased. 



vi PHEFACE. 

The series of illustrations has been very much imprornd, a number of 

original cuts (from photographs, or from drawings by Drs. Nancreclc, 

'Martinez, a.nd J. :J[. Taylor) having been inserted, and many of the 

borrowed illustrations ha\•ing been replaced hy new and better ones 

selected from the large stock at the disposal of the publisher. In the 

case of the selected cuts, their original source has been indicated in 

every instance in which this could be ascertained. 

In concluding his work, the author Yenturcs to express a hope that, in 

its present form, his volume, though necessarily compendious in its mode 

of dealing with many subjects, may be considered as affording upon the 

whole a. not unsatisfactory representation of Modern Surgery. 

2000,YESTDELAXCEY PLACE, 

PmLADELPllJA, October, 1878. 
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THE PRINCIPLES AND PRACTICE 

SURGERY. 

T 1rn worc.l Surgery, or Cliirurgery as it was formerly written, is derived 
from the two Greek words ~ttp (the hand) and Epyov (a work). ln its mrliest 
and n:wrowest signification, it was therefore limited to cenain manual opera
tions, whi.::11 we accordingly find that the surgeon was formerly in the habit 
of execut ing under the direction and guidance of the physician, who was 
considered as occupying a l1ighcr grade iu the profession, and who took ent ire 
charge of, and was responsib le for, the management of the constitutional 
condition of the patient. In the modern application of' the term, howe\·cr, 
surgery embraces a fo.r wider field; and hence the division adopted in France, 
into internal and external pathology. is in some respects preforable to that 
into medicine and smgcry, wh ich is ltabitually used in England and in this 
country. 

The consideration of !'=urgical affect ions naturally divides itself into the 
cli:-:.cussion of (1) Surgical Injuries, and (2) Surgical Diseases. These will 
therefore form the topics of the principal di\"isions of rhi s work. As, how
e,·er, the condition known as Inflamm:uion, or the I ntlammatory l:lrocess, 
with the corresponding constitutional state designated by the term Jntlam
mi~tory Fever, arc common attendants upon both classes of affections, it will 
be convenient to consider these before entcri 11g upon the two great J.i,·isions 
of the subject; more especially as without cletinite ideas as to the cou rse and 
treatment of illllammn.tion, the student can scarcely hope to pursue his further 
ill\·estigations into surgical science with either pleasure or j)l'Ofit. 

It will l ikewise be co1wenient, in this int.roductory portion of the work, to 
consider the s11bjPcts of operations in general and the use of anmsthetics, 
together with the lesser manipulations usually classed as belonging to minor 
surgery, and the various amputations, which are applicable to so many different 
lesions and morbid conditions, as to entitle them to be looked upon rntlier 
as a part of general than of' special surgery. 

CHAPTER I. 

INFLAi\li\IATION . 

1xFLA?!DrATIOX, or the Inflammatory Process, may be considered from 
two points of ,-icw: the Pathological and the Clinical. In discuss ing it 
clinically, its causes, symptoms, course, terminations, an<l treatment will be 
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3-1 INFLAMMATION. 

!Hl<'<'Cl",.i\-cl." dwelt up-011; but it will be better. in the> f'ir..;t placr, to cx:1minc 
Lrielly into wliaL i-; k1w" n of ih nature and pathological phcnoml!na. 

]:>ATllOLOC:Y 01-· I:-:fLA\1)1;\Tl() :'\. 

Jnfl:1mmat ion was fonncrl_y con~i cl cred as a <li~casc, :m ent ity, a. somrth in~ 

~~~~}~::;~~~ ~;~1i.~~i~i~:~.~~~~;~:Eiii; 
the action of an initant, no matter wil{:IH.'C <h·ri\'Cd, may be ob:;;.crvell a~ 
nflec1ing the phc•nonH.'lla re"pccti,·el_y of fuuction. nutrition, and formation, 
and in each tlie changes arc primarily in the direction of c:-..cess. 

Changes of Function.-Thus, as rcgal'd~ .function, the firtil effort of 
an irrit:1111 upon muscular filu·o is lo produce conlmc tion (au incrcasrd func
tional activity), followetl by nutriti,·c changes, :ind, pos ... ibly, the formatiou 
of new material, pu;;. etc. _Irritation i1ffoking a ncne of ~pecial sens<', will 
similarly be attemlPd in the first phce by functional di::;turbaneef", flaslic,; of' 

!:f:.·.~a~l~:~1 ~~1111~:~l~-1~~~~~ ~~ ~~~n~a~~ ~;ietl~~ts~p~ir /1\'~.d a:::11i1:~~~~s 1~:\'.~.m ·~~~~ 
application of an irrit:rnt lo a secretin g: gland will, in the !'=ame way, cau"t' 
exceR~ i,·c functional acli\ily, n.anifostcd by incrcasNI ~<.'c rctio n . The increa"cd 
f"unetional activity may in any case be succccdi:d by pcn·cried 01· diminished 
action. 

Changes of Nutrition .-The consideration of the mo<lifie<l phenomena 
of 1llltrit1on which arc due to inflammation, bri11gs up tlie question of the 
shan· taken by the blood and its containing \Cl'l'd~ in 1hc JH'Ot:css umlt·r di ... 
cu<;;:::ion. That the qu:mtity of blood in an inflamed part is increased, and 
that the size of its bloodn·.:, ... cJs is greawr than in eorrP:.;pontling uninflamcd 
strnl'turc:-;, was so pall•nt a:; 10 have been the subj(•ct of (•arly 01J::;ena1ion; 
aucl hrnce it is not ~urpri:"ing that, in th(> :1\Ji;;cnce of more accurate iuv('sti
gations, all the phenomc11a of inflammation s liould h:ivc b~ 1cn allribuicd (;\S 
was tliu l'asc for m:rny y<·ar~) to whnt was called an "ailcrc•d acti\'ity of lh<' 
bloodvCi<.'lcls." :\lodcl'll palhology has. howe,·er, shown 1l1at nutrition ~lml 
formation are due to cell-action, and that the otlicc of' th e bloodn:--f'l'li\ i~ 
pun•ly that of a scnant, to bring new material aml to remo,·e that which i:-; 
cffotc and useless. 

1l!Jperannia.-"-hi1e, as h:1.s been said. the quantity of blood is increa_:::(•d 
in a p:trt which is inflamed. or in which the inllammatory procc~s is in pro
gress, this increase, or fl!Jper(l]mia, i::; not nccc:<sarily n p:.1rt of, nor in any 
way connected with, inflammation. A simple reference to any of the ('rrctilo 
tissues of the body will sutlicc to illustrnte this point. Again, there may he 
:\!rue liype1·mmia, dependent on purely mechanical cause..;;, f"Uch as the appli
cation of a tight bandagf', tlie pressure of a tumor pre,·entinp: the return of 
venous blood from a par1 1 or a diminution of the natural elasticity of th1.~ 
walls of the bloodn·s=-cls 1hemi<el\Tcs, not an unfrequent coincidence of the 
g:encral loss of tone which usually :utends adrnncing nge. These form" of' 
hypcra:~mia, which ar(• alwnys passfre nnd due to mf'clianical cau<;;Ci<1 ar(• 
properly dc."-igna.ted by the term Congestion, whi{'h might well be rl';;cned 
for these conditions; the form of' hypcra•mia which many writers have called 
Active Congestion heing more conveniently distinguished by the name Ffu;rion 
(n. term used by llillrotli) or Determination. 



af1~et:;:~~i~1171~1~7":~1:; ~~:~::~~ ~:~~~- 1~:: a~1~:;e El~~;:~lil~;?~;111:~1!11~1~; t ~n~"<' ;~l:~~:n~\~;~~1~ 
t•xamplc j,, 1he acli\·c hypcr:.L·mi:L of till· momm:iry gland wliirl1 i~ apt to 
orc-nr a few dayil. :tft.:1· parturi1io11, and whit'11 ii' sometimes wi1h clillil'ulty 
pl'evented from running: into absolute inflammation of tit(' part. " ' hilt• dct<'r
minn.tion has b<'en ~pok<'n of' a'i an act iYc c·ond itio11 1 it is not to !JP look1·d 

upon :1::. a C'ause of' the 1w1ritive and other C'h:m~l'1' wh ich 1\l'('Ompn.ny it in 
the infl:unmn.tory prOC<':" ... but r:ither :is canil.t:'d by tlicm. A::. )Jr. Simon ha-. 
well put it. : .. A part d0<·~ uoL inflame becau::-e it reC'eins more l>lood . Jt. 
rC'Cl'in.·~ more l>lood brl·an<:t' it is inflamed." 

The ve::-::.:l'i .. of an inHamrd part a.re then enlarged. "'hether this enl:w;re· 
nwnt i~ primary or not . ha .... hct•n doubicd . ~\;.;we Im\'(' seen tl1at th<' fir~t 

~l~;c ~11~t;1 i:~~ ... ,~:~~:~1~1· i;111~~t ;~~~~~l~~:t~·~;~~.til~11·~~!('~c:~\-ittl~-~ ~~~~lsc~: ~~1n~:·c~~:·~~l ~;. 
henlth, it would bc naturnl to infor that the p1·im:lry effect would be contrn.C'
tion. As a matter of ob~l·n·ation, it is found 1ha1 thC' conditiou \'arie1' ar<·onl
ing' to the nature of the initant employed, and. a<:. F. Darwin suggests, may 
dl'JlC'lld upon whe1hcr 1he inhibitory or ronstrietor fibres of tl1P nL-;o-motor 
nen-e" are mo;:t :tlfo('1cd. "·hen the inflammatory process is 1•stahJi ... hed in a 
p:lrt, there eau bl.' no <1u<•:stion 1lmt iis ye,.<:els arc dilated. This fact. as 
r(•~anl-. the arreric ... n.nd 'cin.-.. ha::: been a matter of common ob!;enation 
from the days of Hunter lo our own, and :1.!; rl'gard;: the capillaries it has 
heen rl'peatedly e.-.t:tbli;:hed hy the now cla::.::;ical microscopic ob<:.cn·ation:-; of 
the web of the frog':-; foot OI' bat's wing. Not only arc the arteril's dil:ut·~l iu 
inflammfl.tion. thu'i admilting more blood, hut thl'Y IJeconw elongall'd and tor
tuo11!'<; they lia\'e also been obsen·ed to become pouched at point:., p1·1.•se11ting 
at ditforent pil.1·1~ of their wall:; aneurismal or fo~il'orm dilataiions. Tlic red 
corpu-.;cJe,.. of th<' blood likewi<;;.e find their way into ,·e:-<;;.eJs which in the unin
flanwd ~late were too narrow to admit of their entrance. 

:\lore blood iii brought lO an infi:11ned part th:rn the 8ame part would rCt('i"t' 
in lwallh. and more blood is likewise carried tluoug!t it when inflam<'tl than 
when healthy. Thifi wa<: -.;Jiown by an ('Xpnimcnt of Lawreure 1 drawing 

blood from both arm'" of a patient who had a whitlow on one hand:rnrl not on 
the other. "'ith rc•gard to the immediate cause of the hypcrremia of' intlam
m:1.lion1 it would appear to be due to an incrca~cd attraction exel'tcd by the 
ti:-sucfi of the inflamed part upon the blood cireul:tting within its minute V('fii· 

:;;ck This theory, the germ of which m:\y be found in the writin~"' of ll allC'r, 
i'et·nH more con,.onant with what is known of' the texlllral c:hang<>fi which 
ocn1r in inflammation than either the now exploded \'iew of au incrCa!'<C'<i 
actidty of the \'e~~e ls thcmsPlni::, or the notion of a ris a tergn which would 
make the hyper:t>mia. due to increa::-e of the hcart'.s aclion . an incrC<L"C whicl1 1 

as w(' ... Judi ::.ee hereafter. it: rather an efft:>ct tlian a c:aul:'e of the inffammatory 

pr0('('1'S. 
Blood clwnges.-Bes;idr the changes whiC'h arr ob,..Cr\'Cd in the blood

\'C8:>.cls, in the course of inflammtition, the blood itself' undergoes ccrlain 

alterations . 
The red corpvscles a<lh<'re together by thrir flat surfaces, forming a:r7n•

gations or clu~ter1', and tend to produce the ~tagn:11ion which is ohscn·ccl in 
1he ('tlpillary circulation under tlu• microscope. J n the later stages of inflam
mation, the number of' red corpuscles falls con:;:.idcrably below the normal 

~tandarcl . 
The white corpuscles nppe:ir to he increased in number in the blood of' an 

inf1a1rn.'tl part. It i:.;,, howc,·cr, doubtful whether this incrca .. "C be ab:lolu1e or 

only rl'iatiYe, the number of reel corpU"Cll'.;; 1 as has been seen, r:ipidly dimin
ishing as the inflammation cont inues . Th1:: white corpuscles adhere to the 
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sides of the YCssels. and thus further increase the tendency to stagnn,tion of 
the ci1·culating fluid. 

The proportion of jibrin in the blood is notably inCl'C:lScd in inflammation. 
It is estimated by Ancln1.I and Ga.rnrrct tlmt its proportion ma.y ri:::.e from i& 
in 1000 pn1·ts to 10 per 1000. The alb1111w1 and salts of the blood are izome
what reduced in amount, and the proportion of waler somewhat incr0a.;ed by 
the inflammatory process. 

Owing to the clrnngcs in the cons titution of the blood in inflamnrntion. its 
mode of coagulation differs from that of blood in the nonnal Mate. The crcts-

~~::~~11~tri~nco~1~is~~~~c~·~r·n~~~l1~1~11:\l'I~~~~'·~;. ~~'.~;u{~1~1ti~11~a~\~;I ~1\1~1 ii1~c1~:~~~r·~;~;~(~ 
sivcness of the red Col'puscles allow the separation of tlic fibri11 rrnd whi1c 
corpuscles to take place before the process of clottiug is comple ted, and this 
gi\·cs ri se to the peculiar appearance which is known as the bi!tfff coat. This 
buffy or fiLrinous coat is somewlrn,t contracted and ele\•ated at the sides. and 
depressed in the centre, whence the clot of inflamm:ttol'y blood is said to be 
c11pped. 

Other nutritive clianges .-Thc modifications of the phcnomc1rn of nutrition 
due to inflammation are not confi ned to the blood and bloodvesscls. Impor
tant changes take place in the parenc hymatous tis:sues, and it is indeed in 
these 1har, according to Yirchow , the first manifestations of the inflammatol'y 
process are to be traced. 

The parenchymatous tissues b<'come S~l·ollen, the swelling bPing, according 
to Yirchow, due to the fi.lct that the cell s of the part become en l:i.rged , through 
th(' absorption of new material; this power of taking up an increased quan
ti1,y of material is, according to the doctrines of the cellular pathology, inhe
rent in the cell s themselves, and not dependent upon :uiy J>re\·iously cstab
li sbcd mod ifi cat ion in the vas<·ular or nervous s tate of the part. According 
to J3illroth, howe\·cr, the first step is a disteution and increased pressme in 
tile cap illaries, a larger quantity of blood phis.ma than in the norm:i.l sta te 
thus pa.ssing into tl1e surroundi ng tissues, the swelling of which is therefore 
only a secondary phenomenon. 

The nervous tissues, likewise, doubtlcRs undergo modification in the inflam
matory Jll'Occs:s, and by a form of reflex action, which it would be foreign to 
the scope of this work to cons ider, react in time upon both blood\·es:sels and 
parencliyma. 

The swell ing of the parenchymatous tissue, which is, according to Yirchow, 
at fin;t scarcely clisti11guisl1able from a true hypertrophy and which may he 
conn~ 11i e ntly designated as temporary ltypert~·ophy, together with the aceom
p:rnyiug vnscula1· and ner\'ous cha111!cs, correspond to what will be hereafter 
spoken of as the.first stage ofi'njlammation. 

Formative Changes j Lymph and Pus.-The third se ri es of changPs 
to be no1iced as due to i1dlammation, are the .formative, cOn!:iist in )r in the 
formation of tlie suLl't:mces kHown to surgeons as lymph frnd pns. A micro-

~~0l~~·~n~.;~~~1t::~ ~~~~11:·s ~~~-,~:.tl:~;~c:~1~!~~~~~:~1~~11~t ~~ ~~1~ei•;:~~n~·;~;,~~ii1~~.f':~11~"~ ft~;~ 
!;~~·:e:·~ s~~1~}.\~~! 1 \~\'. hn~:~:.;~g~o1:t;;;l~~~i~:· ~~1~!: s~~i~~l~~s:r ~

1

~~1~~~~:1~1-!~~l~:~ e'. 11 t1~~ 
origin of thcRe cells, which arc commonly called lymplt cells or corpuscles, 

?~~:~J;~1l,1 i~.~~11~~1~n~e t~<~idc~~l~~~~~~\1; i ~,~;1~i~~ ~~11'~~~::. is ·~·11~~'::~~~.i~~f~:;: {~~'t,~.~~~ 
~~c1~e1;:~1~~:1 ~~~f cl\~:,~~ an~·~;:j.'1~~;:s fi;'.e~'.~~io':; '.1\(~I1 :~:t~~~~t:~ 1,~~~ t~~t~~;~;t'1\.~~~·p1t:~~ 
IJlooJvessels in a fluid condition and subsel1uently coaguhtccl, is now almost 
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uniH~rsally abandoned; and tltc two thcoriCR which at. present chiefly divide 
tht: sufli':1gcs of pathologisti> :irei (I) 1hnt which looks upon the new cellula r 
elements as the result of prolif'c>ration1 of pre-existin,!! cells, and(:?) that whi<·h 
regards the cell,,; of inftmnmatory lymph a!\ idcniical with the while blood 
eorpusclt>s and cells found in tltc lymph:uic \'l$Scls: as ide11tical, i11 fact, with 
the 1ca11derin,q cells which Hccklin;?lia.usen has described as existing in con
nection witli the ord inary connecti,·e tissue corpuscles. These cell s, in com
mon with many otheri', possess a power of spon taneous mo\·cm c11 t whitlt, 
from iti' rct:embli11g that of the amceba, has 
been called amceboid or anu:ebc!form; they Fig. 1. 
probabl.'' originate in the lymphatic sy~tem , 
from which they pa~s into the bloochcs;:.els, 
wandcrillg thence into the SlnTonnding ti::::.suc, 
where tl1 ey may become fixed, or whPnce they 
may wander ba<.:k again and re -ent er the cir
C'ula.tion . The second theory a.bOYe mentioned 

!~a~~;~~n;;:!;~£,11 ~~· 1~1~:~i1~~:;;~h~~:~~~-ec/~;~f~J;:~ 
surgeon, is a yellowish or grayish-white. semi
!"olid substance. which is somewhat elastic aud 
semi -transparent, resembling a good deal the 
bufl~y coat of an inflammatory clot. Chemi- Coq,usc\cs 1tncl fllnmeuts iu reccut 
call!J, it eonsists of fibrin widi :\11 admixture of lymph. (Bcirnetl.) 

o ily a.nd sn_l ine matters, 1 while, when examined 
microscopfrall!Ji it is found to contain fibrils3 ancl corpu!"c\es (which have 
already Lc<'n reli:rred to), in ,·arying proportion. Th e.fibrillous, or a!'i Paget 
ea.II.::. it 1 .fibrinotts clement of' lympl1, is, according to that author, probably 
exurl cd from the capillary bloockcssels in a fluid state, nnd suU:-cquently 
coagulated; that there is in inflammation an <'xudat ion from die capillaries 
into the smTotmding tissue, i::, as we have already seen, in accordance with 
the doctrines: of Billroth and ot her modern German p~tholog-iMs; and it is io 
this exudation that tllf• dmracLCristie succulence of inflamed parts is due. lt 
cannot, howe,·er, J think, li{> con.sidered m• csfabli shed that, this cx11d:ition 
takes any direct part in the formation of lymp h. According to llillro!h, 
during the ncti,-e eell -wandcrinf!: which has already been deRcribed aR taking 
place in an inflamed part, the filamen tary interccll ular substance of the con-
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necti\·e tissue it self gradually changes to a homogeneow~. gelatinous r.:.ubstance. 1 

]Jenee it would appear not improbable that both e lcm<:nt::; of inflammatory 
lymph mn.y origi nate in pre-existing st ruclures, the corpuscular from an in
crease in the number ot' wandering cells, from proliferation of 1hc ordinary 
conncct irn lif:;sue cells, or from both sou rces. aml the fibrillous elemeut from 
a transformation of the fih1.menr:u·y inl crccllular substance. 

J ... ymplt is said to be absorlNd, to be dei:eLoped imo new tissue, 01· to undergo 
rnrious forms of deyeneration. Jn some cases where absorpt ion of' lymph is 
supposed l o base taken place, i t is probable thaL the true pathological condi 
tion bas been rather the temporary /i.IJ}Jerlropliy before referred to, 1luc to lhe 
nutriti,·e changes introlluccd by inflammat ion , withouL a 11 y lymph h;wing been 
really produced. There can be no doubt, liowc,·er, that lymph can actually 
(fo:appear by ;i process which may be properly en.lied absorption, as is not un
freqnently seen in cases of il'iti.'i. w ·1ie n lymph is absorbed, the lymph cor
puscles may be gradually utifo~ed in the normal nutrition of !he parl, being 

con,·e rt ed into ordinary connecti\"e tis::.uc 
Fig. 2. corpuscles, or may possibly resume their 

migratory lrnhits ~~nd re-enter the circula
tion. In the de1:elopment of lymph into new 
ti.::sue, it posses through the .fibro-celhilar 
condition, beyond which, indeed, it fre
q11ently does not a(h·ance. It is this mate
rial which constitut es the adhesions. bands, 
etc., which arc so frequently met wi1h after 
the inf!:unmalory process has subsided. 
l ,y mpli that undergoe~ development bec·omes 
vascular; Hew ,·esscls appear in it , appa
r entl y originating from those in the sur
rouutl i'ng tissue~, a nd form a capillary net
work through which the circulatiou is carried 

~:~y :J~.~~l:~:;:~lw~;~tn~~.~~~~~l~r~: );~~~~h~'~:~~~ 
in lymph that has become deYclope<l into new ti~suC'. Tlie lymph corpuscles 
during the proce.o;;s of J.e\·clopme11t pa:;s through the forms wl1ich htLVC Leen 
varionsly designated as plastic cells,fibro-cells,jibro-plastic or caudate cells, 
etc. (!<ee l<'i g. 2) . 

J ... ymph may undergo various forms of degeneration, a.s the ea.lcarcous, fatty, 
or _granular (the degenerated lymph cells forming the so-ca ll ed gnumle or 

~:~·~;f;:,c1~h~:;~~;::~;~;;~~·~'%xfi~~~~;'~~· .~:~·~i .. ,'~n·,:~:ro~~c~~'~'~;~J~~'.c1°i,d:;~; 
Fin;Lity (a. frequent cktngc), lymplt may be transformC'd directly into pus; 

tlic second stage of frijlan1111atiou, th:1t of lymph formation (lymphization, 
lympho_qenesis), then paS.::ling inlo Lim thfrd sla!Je, or that of pus format ion 
(J}!JO!Jenesis). 

111i:~l's ~1~a~11~;·~:~:~~~t~~:
1 :~.~~i~ri~:1~~~, ~~1:1~1i11:~~~~~~~~(: !~~;cii1~,g,:i~~·~:~\~~!~t ti~19~;. 

~~~~ ~Ii1~11 ~ 1.~ ~;':ci~~itris1 ·::~~rnf ~1'.8s1~~1i~-;~'.·i,~1~1 ~1i~11~ef.i1fi~t!1'1:~~~~~'0;~:-uig~~11~sfr~~~ 

r:i::.,:~~:, :~i
0

~;z£~;:,~;~:.~~'.·~:~,~::~::~:~;::~",~:i:~;i~£i:e,\;.~.:~.~~'.'!~~1;I~~i:~r~~; 
with blood), tcf1orolls \HIS (whl'u 1t 1s thm :rnd acral), and curdy pus (when 
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it contains cheesy-looking flak es) . Jl1tco-p us and sero-p11s arc of course 
pus mixed rcspect i,·ely wit,h mucus and se rum. C/1emicall!J, pus cont1Li ns 
water, albmnen, pyine (which appears to be 1 
almost identicul with fibrin) , fatty m:\tters, Fig. 3. 
and salts. " ' hen fo1·me-d in cornwction wi1h 

~~t~:~~ ~~11:~' ~~~s t:~~s g~~~1111\~~.m~~~1ot~)~~~1~a~} ~G 
lime, and 1\lr. Coote, in J lolmcs's System of 
Surgery, quotes from a paper by Dr. Gibb, of 
Canada, ten cases in which pus presented a, 

blue' color from containing the cyanuret of 
iron. 

Und0r the microscope, pus is found to con
s ist of corpu::;.cles floating in a homogcncous 
liquid (hquor p11rt's). These corpuscle:::, which 
arc Yariably termed pus corpm:cles, pus glo
bules, or pu;; cell s, have a tliameter ranging 
from :!o\n;th to 30\ 10 th of' :m inch. They usu. 
a ll~r contain several nuclei J which become ap· 
parent upon rhe addition of acetic acid. \Yi th 
th e,..(' pus corpuscles there are commonly found granular matt er, shreds of 
fibrin, and disintegrated lymph corpuscles. The above dcscriptio11 npplics to 
what must be ca lled dead pus cell s,~ Liic liv fo ,q cells possf'ssing th<' power of 
active amooboicl mo,·ement, an<l corrusponding in every respect with the 
wandrring cells ::ilrcady referred to. 

It is ncn more difficult to speak positi,·ely of thf' origin of the pus cell 
than of that of the lymph corpuscle. In many cases (as in abl'ccsscs) the 
former seems to originate directly from tl1e latter by a simple liquefac tion 
of tile gt'latiuous interce llnlar substance of lymph (p. 38); but in other in. 
s tances the pus cell appears to ham a diffe rent source. 

Yirchow and other obscn·ers believe that pus corpuscles originate from 
rapid prolifora.1ion (lu:rurialion) of connective tissue and other nucleated 
cell~, while Cohuheim,a on the other hand, m(Lintains that the so le Ol'igin of 
the pui; corpuscle is the migration Uy :imwLoid mo\'emcn1 of the white blood 
corpuscle tln·ough tlw ,.a:<cular walls.~ Again, Dr. St.ricker, and hi .o; able tO· 
laborers, while acknowledging the origin of' pus cell s from both these sources, 
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luive shown thnt the pus corpusc les themseh ·es di vide a nd mnl!iply, :\nd that 
in profuse suppurations thi s is probabl y the chief' mode of pus fo rmation , 
whil e S chiff ma inta ins that pus ce ll ~ a ri se by proliferalion of the c ndothc li nl 
cell s of the vesse ls of the infla med part, a catardial conditio11 of tlt c linin g 
coats of the ,·essels thus caus ing a true suppuration in the blood before it s 
occurrence in the parenchy matous tissues. 

Destructive Changes due to Inflammation.- " 7 e ham now 
traced inflammation throug h its 1rn1rit.in: a nd formative changes, cons idering 
in succession the temporary hy pertrophy from ce llular enlargeme nt, and the 
dcn:lopment of ly mph and of pus. both fo rmi::: of new mat e ri a l deri,·ed from 
pre-ex i ~ting dcments in lhc pa rt inflamed. 'Ve Jm,·e 11 ext to consider the 
infla mmatory process ns affec ting already form ed ti ssue in another way, 
namely, by clegenern1ion or liquefo.c ti on. Tlie application of an irri1ant , suc h 
ns. a blister, exc ites the inflammatory proccs:.: , caus ing the form a ti \'C changes 
which hiw e been described, to occur beneatl1 thf' cu ticle. But the cuti cle 
it self undergoes a clia.11 gei n.ncl is thro wn off as effe te mate ri a l, lea ving a ntw 
surface or abrasion. If the irritant M l with g reat e r intensity ( as in the 
case of a burn), t he clestructi,·e effoc t will be g rc:ttcr, the superfi c ial I issues 
being thrown off in larger or Rma llcr masses. a u<l an ulcer being left. 'Vhcn 
the proces.s is accomplished by the death of ,·is ible particles, it is call ed slougl1-
i 1ig or gangrene, and tli e sepll!«tted pa n s n.re called slmiyhs i whe n the parti
cles thrown off by the des tructive action ;\re indis tinguis l1 a blc to the eye, the 
process is call ed ulceration . U lc1.m 1tion and gangre ne cannot be looked upon 
ns essenti al pnrt s of the infl ammatory p rocess ; they n.re indeed ofte n regarded 
as te l'mina t ions or e ffCc ts of infla mmation r:ll her than as themselves parts of 
the process in ques tion. 

Pathological Summary.-Let us 11 ow, before entering upon the 
clinical s tud y of infl:unmntion , briell y recapitulate wha t has been s : ~id as to 
its patholog ical phenomena. The inflamma tory process, a cco rding to the 
degree of irrita ti on present , modifies the phenome na of natural tex tural life 
as regards function , nutrition, and fonnation: in each case the modification 
is prim:irily in the direc tion of' ex cesR. A s regards func tion . there is first 
increased acti,·ity, foll owed by pen ·ersion , a.nd eventually, perlmps 1 by dimi
nution or eYen total abolition. The nutritive changes arc shown in an al-

~~r~:! ~\';!~e~r s:~:~e '~~~ct~~l~u~l;~~:ei1;~el~f ; \1~e a :~ a~:: tg~)~r~~~~~ ~:~~ 1~ e~~r~71~1 ~~:~~.~;1~ 
chyma ( tcmpol'a ry hy pertrophy); and in a c hange :LS rcga,rd s the ne uroti c 
condition, wliicl1 cloubtl c:::s reac ts upon bot h ,·e:;scls and parc nchy ma.. Tlie 
formative cha.nges con si ~t in the production of lymph and of pus. There 

~~~1~~~):~~~~ 1~1~~:s1~r::; c~~~,:h~ p~-~~~~~~~~ !~·ss~;~dr~~i~ :~'~;.gg~11~g 1~:~1 e~e ing tl1ro''' n 
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In the clinical stud y of infla mmation , there a.re to be con ~iderecl surcessiw.:ly 
it s cnuses, il s symptoms. it s course, it s termina t ions , a nd its treatment in its 
various stng<'s and conditions. 

Causes.- The 
posin,q, and the 
may be said , in 



g<'"neral hf"nlth of an indi,·idual , or which rcndr r hi s tis;sul•s less capable of 
rc:::.i.:lting the inj11riou1' influence:"; to whit'li they may be ::11bjectl'd. Thu~ tho 
various condirions of a per:::.on's li fo, tl1e nature and amount of food which he 
consumes, the th('rmometric a11d other meteoric condit ions to which he is 
sul>jected, the natu re of hi s occupation, hi.:; hnxi 11 g been affocted with v:u·ious 
diseases at previous periods of li fe, e\'Cll his age. tempcr:nncnt, etc., may all 
be consi cl erl'd n.t t.imt•s ns causes predisposi ng: to the devclopmt'nt of tlie in. 

~:1~;~11'1~~ 1.fo~1;~~~~~~011~~);~t~::~f:i{{,.f;;,:~1:::1;:~:~tf:.~n~~~~.~~~~;~e o:~~\1.~!!t :.:~t~1i~~ 1 
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1111e al:.~te~;111~ :~:~~l ;a~~~~ ' 
side red as ac ting const irn1iona.Jly, being really either predispo:<ing cam:l•.s, or 
el.se properly to be tcrmf'd local, though ncting from within the body, a.nd 
therefore. in th:i.I sense of the word. internnl. 

The detcnnining causes of infiammnlion a.re eit he r mer/1anical or cl1emfrol. 
Among the rnech'anical rn.uses are to be cnumera.teJ the result s of exte rnnl 
,·iolence, Ul owi' , cut >:, wounds of all kinds, fractures and dislocn.tion~ (in thef'e 
caseR acti ng from within the body). the presem•e of foreign bodieR, whl'thcr 
introduced from without or origi nati ng internally (as a renal ca.kulus). dis
ten1ion of parts. ns in the cuta neous infla.mmation which often n.ccompm1ics 
dropsy of the lower extremiti e>:, and compression, whether from without or 
from within. .Among the chemical ca use!:\ miiy be cl:iss:ed heat and cold, i.he 
application of acids or alknlie:::.. poisoning of the blood by scplic matters, 
various fo rms of cont.agion, ris of gono rrhcca or C'h:tnere. etc. Cc r! ain forms 

~i~1~1.er';~ Jf1~:~7o:~~·t!';~1~~~~~,,~~1~~;1~,iS~::f~~ ~~-1~i'~~:;~:~:go~r\~·~~~c~f'ni11::~.:L:1~~:n~~ 
predisposing causes, by diminishing the na.turnl powf"r of the tissu('S to resist 
the external influence.:; to which they are const:rntly and una.rnidably sub
jecie<l; thus after sp inal injuries. sloughing of the paralyzed p:uls may be 
produced by circumstances which would h:n·e no perceptible influence i11 a 
sta te of health, and carbuncle, a disease in the progress ot' ,,·bich inflammation 
plays a promine11t pa.rt, appears to be often associated with diabNe:<, which 
there are strong rea:-.ons for bel ie,· ing to be, in some eMes, an affection of 1he 
ne1Tous s.y::;1em. Some cxpcrimenrs, made by Dr. l\[eis13ner. wo uld appea r 
to show funher tha.t certai n nerve fibres exercise a peculiar'' trophic" func. 
tion, and that a lesion of such tibrr·s m:iy be the immediate and determining 
en.use of a.n inflammatory condition of the parts supplied.1 

I t is sometimes said tltat certain abnormal properties of the circuh1ting 
blood are to be considered as determining causes of inflamma1ion; hut from 
what bns gone before, l think it will appear that this i ~ incorrect. Ei!11cr a 
plcthoric or an an:-e mic conrlitio11 of the Ulood mn.y indeed act as a predis 
posing en.use, Uy impairing the genera.I health; or the blooU may carry in its 
course thro ugh the system sept.ic or orhcr morbid elements derived eiihcr 
from wi1hin or without, but in this case its function is minist('rial merely, and 
tlio:::.e morbid elemen ts themseh-es are to be looked upon as the determini ng 
cau~cs of' tlic inflammatory process, not the blood which is si mply their ,·c hicle 
of transmission . 

Symptoms.- \Ye have next to conl'lider the sympto111s2 of' inflammation. 
The.:;1:: may be disting ui shed into tho local, and I he constitutional or .general 
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symptoms. The lat.fer will be treatPcl of on a suhscqucnt pag(', 11n df'r 1he 
heading of S!Jmptomatic or inflammatory fever. Th" local symptoms of in
flammalion may be clai::.sified unde1· six heads, viz.: ( 1) alteration of color, 
(2) alteration of size, (3) alteratio1i of temperature, ( 4-) modUication of sen
wtimi, (5) 111odijication of.fimct1'on, and (6) 111odffication ofnntrition. One 
or more of tl1esc symploms may exist. in a part wiihout that part being- in
flamed, and it is only when they arc pr<'~ent in comhinn.tion , that thf' diag
no!'is of the iuflammatory process can properly be matlc. The phenomena of 
the erectile tissues furnish a familiar example. .Agai11, certain nervous le;;ions 
give rise to a combi nation of 1\icse symptonu; so s1ri king as to ha\'C bt•cn 
to11Riticrcd by many excellent ob::::en•crs to indicate a true inflammatory con. 
dition (the SO·(·all ed nem·o·paral!Jtical inflammation ), and, indeed, this sta.te 
is one t!Jal can be conrnrtcd into true infi:11nnm1ion by the actio11 of' very 
slight ex ternal cauRes. The degree in which any 01w of thPSC symptoms is 
manif'cstctl, dcpcnchi, in a great measure, upon the nature of the tissue in 
which tlie inflammatory procc:1s is going on. Thus in the ca..<;e of the ::::ki n or 
of mucous membranes, a change of color is the most prominent Rymptom . 
Jnflammation of !he connecti,·e or areolar tissue is particularly distingui:shed 
by the swelling by which it is atteuch:d. Jn the fibrous tissue, pain is the best 
marked symptom. Conjunctivitis or a supe1·ficial burn, inflammation of the 
subcutaneous fi1scia., and periostitis, may be taken as illustrations of these 
prop%itions. Again, modification of function is more prominent in an in
fbmmation in rnh' ing the eye, than in one affCcting a much larger 11rea of the 
skin or of' the alimentary cn.n:tl, while in some tissues, rn.rtilage for inslanct~, 
almost the only change that can be rccognizC'd afte r a long duration of the 
inflammatory process, is an alteration in the nutrition of the part inrnlvcd . 

Rl'dness, die first of the symptoms made classical by the description of 
Cclsus,1 is perhaps the most noteworthy of all the ~igns of inflammation. lt 
Yaries from a bright scarlet, as in the skin, to a deep crims.on, or t;:\·en a 
dusky, almost purple hue, as in some mucous membranes. Jn some tissues, 
other forms of discoloration take the place of redne"s; thus the inliamecl iri s 
bcc:imcs gray or brown. The rcducss of an inflamed part is undoubtedly due 
to its being in a hypencmic cond ition, the capillaries being clibtcd so as to 
contn.in more blood tha.n in the natural sl:lt<', and the red corpuscles of the 
L>loorl entering inlo vessels which, in their normal condition, were 100 narrow 
to admit t.hem. In some depressed s tates of the system, there is rm absolute 
oozing of the coloring matter of the blood through tl1 e \\";tll:; of the c:ipilbries, 
thus adding :i new source of discoloration, while when the infla.mmat01·y pro. 
ccss lias gone on to the formative stage, the new li i:sue deye\opcd from the 
infbnunator_y lymph, l>eing very vascuhlr, causes a more or less permanent 
n::dncils, ""hich, as is well known. may pen;ist in a scar or in a part that has 
been infhmed for a con.;;idt>ntblc period. 

The next ~ymptom that dem:u1ds our attention is swellin,q. This is of 
course due in some mc:~ure to the hypenemia of the part, the increased 
amount of blood in the ,·e:isels naturally adding to the common bulk. It is, 

~~;;:~~ie~)~·~~;~~l~n~11·~~~~~f a'~~~:~;l~~~l ~~ 11~~1 ~.!:I ii~~:\~'~~1t~:;~~;;' t ~l~'~el!~~~~ i ~f \11~~ 
na.mmation being indeed, :\'i remarked by \"irchow , almost indistinguishable 
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from a true hype l'trophy. The swelling may be fol'th er incrca.s<'<l , if the in
fkunmation continue, by the presence of wh;U are ordinarily called tl1c pro
duc ts of inflammation , ,· iz. , by the formation of' lymph or J> Uf: 1 or by the 
exudation of the wate ry constitue nt s of the blood, 01· even, in ce itnin casl'S, 
of' the blood itself. The amount of s w<'llill g Yaries g1·cn.tly, according to the 
looseness or closeness of texture of the parL affCctecl. Tln1 R 1lic eyelid , \\'hen 
inflamed , swells so r:tpiclly as often to comple tely close tlie eye , while inflam
mation inYoh·ing tli e cancellous s tru c ture of bone ma y giYe ri se 10 the 
m os t excrncinting s uflCring, and ('\'Cn run on to suppuration , with almosL llO 

swelling- in the whole course of the affcctio11 . The in c ren.~e of s ize of an 
inflamed part may be enrncscent or may remain as a kind of liypcrtroph)', as 
is often seen aftN tile healing of old ulce rs of tl1e leg, or still more marked ly 
in the case of' bone after lung: dnration of o~teitis. On the other hru1d , from 
certain nutritive changes to which we s hall have occasion to refer aga in. a 
part \\hich has been inflamed may become permanently snrnJle r 1han it was 
in the natural condition. 

Tltc third sy mptom to be consid cretl is alteration of temperature, increased 
heat. The illus trious .John Hunte r e nt e rtained the ,·icw that the increa$ed 
te mperature of a n inflamed part was directly and solely due to th e fact of its 
receiv ing all a dditional quantity of blood, and hence it i" frequently said that 
the temperature of' an inflamed part cannot poss ibly exceed that of the left 
,·e1llritlc of the heart. The ex perimenl s upon this point of Mr. Simon tind 
of Dr. Edmund l\lontgom ery se<'m to me to establi sh incontrovertibly the 
ineo1TC'Ctn ess of Jlnnter's view. Their obscrvatio11s , which were made with 
the a.id of a. v('ry delica.te thl•1·mo-dectric apparatus, arc de1aile cl in 'i\[r. 
Simon's able article on inflammation in J lolmes's System of Sur,qer,y (id 
edit. , ml. i. p. 18), 1tnd their conclusions seem to me so well establis hed and 
so important that I do not hesitate to quot e th em in foll. These conclusions 
are:-

H Fil'St. ihat th e art<:rial blood suppli ed to an inflamed limb is found less 
warm than Lhe focus of i11flammation it self; 

· 'Secondly, tl1at the venou:; blood re turning from an inflamed limb , thoug h 
found less warm titan th e focus of inflammation, is found wanner than the 
a rtcriil l blood suppli ed to the limb; and 

" Thirdly, that th e n nous blood re turning from an inflamed limb is found 
wanner than tl1 e corresponding current on the opposite ,;ide of th e body. 

"Vnquestionably, the refo re , the infbmmatory process in\·olves a local pro
du c ti on of heat." 

That there is thus a relative increm;c of heat d11 c to lhC' inffammatory pro
ces:'I may be cons ide red as proved 1 antl 1hat !he re is an abso lute increase O\'Cr 

the temperature of the central oq:rnns, iii . I think , mos t probable. The sen
sat ions of the patient :~re of' COLn.,sc unre liable in <lc tt•rmiuing 1be amount of 
increa~('d heat, and , it must be conf'e::;sed. the imprc~s ion conveyed to the 
hnnrl of the .s urgeo n ca1rnot be impli ci 1ly trus ted . Prof'eilsor Gro:;s h a~, how
e ver, Ly aclual obsen·ation, repeatedly found t.he tempcmture of inflamed 
parts to be abo,·e 100° Fahr., :L1Hl ha ,; . in so me instances, seen th e nrnrcury 
in 1he thcrmomcler ri~e lo 10 .:; 0 , 106°: and cw·n 107 ° . 

The ca1rse of the cl1nnge of tt·mpcrature in au inflamed part is im·oln•d in 
some obscurity. and as this question i ~ ralher physiolog\tal titan s urgica l, I 
shall 1101 c 11fer upon it funhc r than to :my that th e chemical 1woee:-;scs in
Yolvecl in nutrition may be i1uppoi1ed to cause the normal heat, ancl therefore 
wh~n nutrition is dist11rb(•d in inflamma tion , the abnonnal heat whitli accom
pn.ni e;.; that procc~s; he~ iclcs which, J set> not hing uur('a:;o1m\Jle in the notion 
that nen·ous action mny be more or less direclly con,·ert ed into heat-both 
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amount secreted, but the properties of the secretion itself, being materially 
dilll-rcnt from wh:u they are in the normal condition. A sligh t degree of 
irritation, as has been already said, stimulates the function of secre tion. In 
abt:1olute infbmmation it is temporal'ily suspeuded, and when reslored1 t l1e 
nature or the l'C'Cre ted ma!erial is usually markedly altel'cd. 

The power of using an inflamed organ is much impaired or altogether lost. 
It is well that this is the ci~Be, as, were it possible to read with a ~criou~ly 
inflamed eye, or io walk with a knee affected with acute artliritis, it is ev i
dent that rite prospects of recovery of' the diseased parL would often be rn:ue
rinJIY lessened. 

L;1stly, a prominent >l.ymptom of infln.mmation 1 and is always 
present, is modification of nutrition. I n the tirs1 place 1 alre:tdy 
seen. there is a posiliYe hypertrophy of' the affected part. may persisL 
aficr reco\'ery, or the part. ma.y resume its natural size, or may CYen contnict 
and become as it were atrophied. Inflammation may be attended with indu
ration (as in the so-called phlegmonous illfl:1mmation of the subcutaneous tis
sues) . or it may be a.I tended with softening, :1s in the ea::.c of bo11c; or there 
ma,v be a slow wasting from a kind of interstitial absorption, without tiny 
i'Oftening or production of new material. 

Course.-Infl:nnmation ii:; oflen ~pokcn of as acute, subacute, and cl1ronic. 
Thi~ ('lassification may be and doubtless i!oi con\'enicnt for certain purpo~es, 
but must, I think, Le deemed incorrect. The inflammatory procet-s is the 
smne. no matter what duration of time it occupies, and no matter with what 
in1e11si1y its phenomena are displayed. Jt may. ho,ve\'er. be properly re
garded as lrnving three principal stages. through a.II of which it. frequently 
passes, though it may be arrested at any period of its cou rse. The.first stage 
of' inflammation embraces all the phenomena of the procf'SS from deH>rmina
tion. or 1'imple acti,-e hypt•r::cmia, to the temporary hypertrophy which has 
been ."O ofu•n referred to, the second stage is ch~1mcterized by thl• appc;1r:rnce 
of' lpnph, and tlte tliird by the occurrence of suppura.tion. Besides thel'.le ,\·e 
may recognize ct•rtain subordinate srngcs, as that of serons effusion, th:1t of 
ulceration, nnd that of gangrene. The ejfllSl't·e may be considered a mo<lifi
ea1ion of the ordinary second stage of' inflammation, and is most marked in 
cerlnin tissues. particularly the serous and syno\'ial nwmbr:u1es. The ulcaa
tfre and gangrenous stages are nry closely con11ccted together, the former 
being met wiLh on the surface of organs merely. while the latter may inrnh e 
the entire thickness of the part in which it occurs. l\lany au1hon; de~cribe 
the1<C 1 which I ha,·e called stciges of inflnmmation 1 as scparatc/orms of in
flammation; it seems to me, however, that tlie inflamm:itory process must be 
considered as essentiallv the same under all circumstances; and hence that 
it i:s more correct, and ·equally com·enicnt .. to look upon effus ion , suppurntion, 
ulceration, etc., as Ynrious stages of one process, their Ol'c111-re11ce being de
pendent 011 extraneous ci rcumstances, such as the nature of the part afli.Jcted, 
1lie iutcnsity of tlte original irrifating cause, or the genera l state of lieahh 
of the patient in whom the process is going on, mther than ou any essential 
din>r,.ity in the proce~s itself. 

First sta;1e.-Thc symptoms of the.first stage nrc those which have already 
been cons idered . Yiz.: ('hanges of color, size, temperature, sensibility, func
tion. and nutrition. 

Second stage.-The deYclopment. of lymph is attended with certain modi
fications of these sympt0ms. Thus, the swellin~ may become harder, or there 
ma\' be an lCdcmatous condition of the subcutaneous tissue from tie concorni
tan·i ('lfui'iiOn of scrum. Tito period at which the dernlopment of lymph (or 
as J>rof. Gross terms it, l!Jmphization) occurs, varies with the tissue affoctcd. 
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]n inflammation of the' :.:eron:o. nwmhrancs, as th(' ph•nra, nra<'hnoid. or pni
to11l'11m, ii occurs early; in tho~e of tliC' muc:ou,.; mt•mbr:uw~ i>cldom al all, and 
w\11·11 it doc,.; occur, at a comparali\·ely late pcriod of the di-.1..•:1sc . 

J'l1ird sta,qP.-The appro:u.:h of the third or suppmativc stage of intlamma-

~~~iE1~'.;~~:t~)2\~f 1:;::~i:~i;¥,::.tJ@if )~~f.ff i:~~ 
~/;~~~~:~~t1;~o~!' ~:.l::~~l~:;;,~:~!:. 11 ~~ .~~~:~ ~11~~:.. ~~r~1l~·,~~·~·,~:·,~lc~~ 1\1t11~ :~~~,1~0::~~~7111:~:.~~ 
quantitic,;; with ,·c1·y li11le warning, and without the occmTcncc of' the ~ymp
toms:. which ha"e been dc,.;l'ribed. In suppuration of mucous mcmbranf•,.;, JH18 

makes its appearance in the natural mucous coatiu~ of the part at au <'a rly 
J.H'l'iod. Tile process of poi11tin.r; of pus in the deeper se:Hc<l tissues will lw 
con~idcr('(] when we come to :;peak of abscess . 

Ulceration.-The ulceratfre Mage of inflammation is that in which, in 
uddi1io11 10 the nutritin~ anti formative changes tliat h:~ve been considt•red, 
th<'re is a dc~truction of prc,·io11l'ly cxi~ting tis .. 11e, which is tl1row11 off by 
the prO('('>:S of ulc('ration. Ul,erntiOn m:l.y be clt·tined a::; that part of the 
inflammalory proce.ss in whid1 portions or infl:un<•d tis:;u<•, clege1wrate or 
liqucfiet\ 1 are thrown off in l'Ohuiun or a~ \"C'ry min me particles from the sur
f:t<·e of the inflamed part. SonH' writers speak of ul ce ration with ab~orption 
of tlie dcgC'ucrate<l material, and thus eonsidcr that tlic I H'OCC~l' may O('Cur in 
th e d1'l'p-scated tissncs of the body. J think, hO\\'e,·cr, with Sir ,fanws Pa~et, 
tli;tt it is better to gi,·e this the name of interslitifll obsorptlo1i, whid1 lia8 
bt·(·n :\\ 1·cady referred to a,. one of th e nutritin l·lian~t·s of' inflammation, :111d 
to re~tri<'t the term ukl.'rntion to tlie pro('t.'l'S as met with C•n free i:;urfal'cs, 
wlu·rc there is an absolute ca~ting off of !he degen('ntle aud effete mall'ri:li. 

During the proccl's of ukeration, or while an ulcn i~ sprenrling, tlie alliTlt•d 
ti:<-;ue is l-iurrounded by a circle which i::. infhrnu•d 1 and which pn•senb the 
ordinarr i;,ymptoms of the inflammatory proce:<~. The edges of the ull'n are 
moi·1> 01· k·;s sharply cut, :11111 often ha\ea jag~cd or eroded appcaranef" The 
cl1·:strnctiYe action may nffo<'t the l'nbcutancou~ tissue mo1·e than tht• skin 
it s(•]f1 i:;o that th11 latter may be undermined for a cous iderablc space :iro1111d 
thC' ulcer. The surface of tlu.· ulcer itself, dm-ing its period of spreading-, is 

~:~~·i~,;~1~n';~~tl~~1 ~~·:;· t~:·i,;:e!~~~~~:::n~)~/' ;~r~l.'~~'. .. ~:~~L~:~i:ld 1}:~\t:~~~~~~· i:~1:~~·~1~ 
thick, soft, pultaccous, and elevated. The discharge is \'Cry sl igh t, and 
more Sl'rous or sanious than purulent. though I doubt if there can IJC any 
trnc ulcer:\lion without the exi,,,tence of pus. 

'n1c11 an ulcer cC:L.:.es to sprc>ad, the symptoms of surrotmding inflammation 

~111 1~1~~~~;~ . an;~s 1!~~g~;1e~~~=,~~~~ r~!·, }~.:11 t~\~~ 1; n !i11~~.!~~ i~\~11~;.r7;~~pl~,o:~~·~~l:~~~ d1'.1'.; 
quently l1ard aHd elevated. The face of the ulcer becomes clean, and the 
~upcrincumbent slough conH.•::; away in flakes or is appar(•ntly clissoln:d in the 

~\i~~!11~r~~·tl::h~~!:;.a~lt1~1:~g~f ~~~~m~~~ 1;~~:y limited a1nount, approacl1cs more 

Granulation and Cicatrization.-Thr rl•pair of an ulcer is a very 
interesting process. Tht• ulcer contrads, while its surface becomes elen~tcd 

~~~;~l~·e11~::1~e~~~:s~l~~itl~:e~~~tsd;:c~~;~~~a~e~E.\~~::r:~~~~~ 8~~~;·~11~~1 ~~1 c\f 1~~~:~:~~ 
tile characters of healthy or l:uahLble pus, while a f'::l.int blue line along the 
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edge of the ulcer 
papill:n which Jinn: 
ulcer ii; said to heal 
tocon;;;ist.oflymph 
peculiar conical sh:ipe 
which gi\'e them their 

Fig.-!. 

are small, closely set, of a bright n•d color , and covered with hcnlthy pni' i 
they may under various circumstances be initable, and bleed on the i:.l ightest 
touch, or they may be indolent and flabby, redematoui' ns it were from !:\Cl'Oll!S 

effusion, and may become detached in large mas~es as if they had not enough 
vitality to preseiTc their nutrition . 

The process of cicatrization dot•s not begin until tliaL of granulation is ~o 
far adnmced that the edges of the ulcer appear depressed as rcgard:'i its 
surface, the granulations themselves being healthy n.11d covered with a l:ty(.•r 
of Jauclable pus. In the process of cicatri zation the granulations b,•rome 
smooth and flat, and become covered with a thin Uluish-white pellicle, which 
is the new skin. Cicatrization :ilmost a lways proceeds from the surface to 
the centre, though occasionally islets of new skin a.ru apparC'ntly formed in 1he 
middle of an ukc:rate<l su rface. " rithin the faint-blue line of new-formed 
skin, may be traced a line of deeper reel than the ordina.ry color of the ulcer, 
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consis1ing of granulation ti:;sue in the tr:l.n~ition stage to epithelium. The 
closure of the ulcer is )Jl'Omoted also by the contraciion of the newly-formed 
tis.sue, probably owing 10 the transformation of the lymph or gntnulation cells 
into fibrils , which occupy less space, and therefore occasion t.hP sh rinking 
whieh is characterist ic of all cicatL·icial tissues. In some instances contraction 
of the ulcer appears to precede the dcvelopme11tof' granulations. The liealing 
of a.n ulcer leaves a permanent scar, wliich undergoes Yrtrious changes subse
quent to its formation. Thus the sca r of' a burn may continue to contract 
for many mon!hs af'ter tlw process of hea ling is complete, gi,·ing ri se in this 
way to marked and sometimes very distrci'Sing <lcformity; there would ;\ppeaL' 
indeed in some cases to be m1 actual development of e lastic tissue in a scar, 
so perRistcnt and irres istible is its conlract il e tendency. A scnr when first 
formed is usually redder than the surrounding skin, or it may be Lluish as if 
deeply congested; in the course of' time its color fades, so that an old sc;ir is 
commonly of a dead-white color. Cicatrices gradua11y assume the nppeai·
:rnces of the su rrounding textures, nnd at t l1e same time their deep attaeh
menls Lecome stre tched and loose, so that the mobility of th e part is after a 
time measurably restored. A scnr, howe,·er, never ei1tircly gai11s the 
clwracters of the tiRsucs arounC it, and is ;\!\rays more susceptible to injury, 
and more likely to give way and again beC'ome the scat of tlie ulcerative 
pro(·eRs1 than the tissue in it s immeJi:ile neighborhood ""hich lias ne\"er been 
affected. ] t has been pointed out by )lr. "\Y. Adams tha.t. cicatri ces formed 
in rhilclhootl grow with the part in which they are placed. 

Gangrene.-As abrasion (see page 40) is like but less than ulceration, 
so may gangrene or slougliin_q be considered ulceratio11 on a ln.rger scale, and 
tile gangrenous as closely allied to, and, iudeed, but a modification of the 
ulcerative of inflammation. " ' here an irritant has acted with great 
intens ity, so amount of tissue may be deprirnd of vitality that 11101·-

tificalion, or splwcelus is said to have occmrcrl. The term 
sp!tacelus is sometimes limited to gangrene of the 

Fig. 5. soft ti ssues; that of' the bones is called necrosis. 
A mortified, gcmg1·enous, or spltacelated part of 
the body cnn only be removed by the process of' 
granuh1ion, and when isolated by that proce~s is 
said to Le a slough, wliile the part afICcted is 
spoken of as slo11ghi1ig. 

Gangnme ma.y occur at a late stage of the in
flammatory proc(•ss, or it may be prirnnry, from 
the intensity with which the -original irritant has 

~ acled. The onset of gangrene is marked by n 
peculiar dusky n •d ness of the inflamed tissues, by 
the formation of' bulla:·, filled with a dark fluid, 
and by the part, from being hard and tense, be
CQmi ng doughy LO the touch ; the pa in becomes 
bul'ning, and the temperature of the parL falls. 
" rhen mor'tifieation has actually occurred, lhe 
part becomes mottled, purple, grec11ish, or e\"en 
IJlack; sensibi lity and motion are lost; the parL 
mny seem shmnken; it becomes colder than the 
su1-rotmi.ling tissue, a.net a peculiar odor is cmit-::!;s c~~~~~:~ gaseous ex halations from the gangre-

in~r:~5\\~~~:~1;~pt~~,,~~ 1~s b:i;:.';~le;~,~~;~~e,~~; ar111)~~:~ 
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is another fo rm of mortification, resulting principally from arterial obstruction, 
and to which tbc name of mwnmification or dry gan,qrene is applied, which 
prei;cnts somewhat clifterent characters, and which will be considered in its 
proper place. 1 

" rhen the spread of gangrene has been anested, whether from the irritant 
which caused it having, as it were , spent its power, or from having reached 
tissues which luwe more Yitality, mid are therefo re more capable of resisting 
the gangrenous process, what is called the line of demarcatt'on is formed. 
This appears as a line of more or less vivid redness (sometimes preceded by a 
ci rcle of minute vesicles), which immediately surrounds the mortified part. 
This line of demarcation is soon 1·epb.ced by a line of granulations called the 
line of separation, and the slough is grn.dualty pushed off, as it were, by the 
formation of new tissue bcne;_~th it, a hcahhy ulcer remaining when the dead 
part is finally remo,·ecl. [ lt is usually said thnt the separation of a slough is .i 1 
effoctecl by ulceration, but, as justly remarked by Mr. Coote, it is rather by 

~:~: ~ro~~;~~ ~::t g~~~~n~;~~:1J;o~h~~·: ~~,~~~r~~~t;·~,~~~~~e~f.-i~~~~n~1ct~!~~;~~ b~[~11~~ 
reparatiYe process of granulation. 

Inflammatory Fever.-We ha,·e now considered the local manifos
tn.tions of the inflammatory process in its ordinary stages, those of determina
tion, lymph de,'dopment, and suppuration, as well as in its subordinate siages 
or ,·arieties, those of effusion, ulceration, and mortification . The next sub
ject for discussion is the cffCct of the inAammatory process on the general 
condition of the patient, or, in other words, the constitutional symptoms of 
inflammation, which may be grouped together under the name of inflamma
tory, s;IJmpathetic, or symptomatic fei:er. 'Traumatic fever is :inother name 
which has been used, but which is objectionable, because the condition signi
fied may accompany inflammation which is entirely independent of trauma.tic 
causes. Surgical fever would be a good name. but for the confusion which 
might arise from the term ha Ying been applied (by Sir J. Y. Simpson) to an 
entirely different affection, ,-iz., pymmia. 1t is probable that no inflammation, 
howen!r slight, is altogether unattended with symptomatic fever, though the 
course of the latter may be so milcl as not to excite attention. An ordinary 
attack of inflammatory fc,·er comes on usually within twenty-four hours of 
the first denlopmcnt of the inflammatory process. l\lr. P ick, of St. George's 
llospital , found that in seventy-three cases of' inflammatory fever follow ing 
wounds, the first symptoms were. usually manifested about the second 01· third 
clay, sometimes la.tor, but never after the fifth day, and occasionally within 
the first twenty-four hours (St . George's Jfosp. Reports, vol. iii. p- 7.J.). As 
the inflammatory process itself usua.lly does not commence until about twenty
four homs after the reception of a wound, it will be obser\'ecl that this state
ment corresponds pret.ty closely with that abo,-e girnn as to the commence
ment of' the symptomatic fo\'er. The onset. of the fever may be heralded by 
various abnormal sensations; there may be an absolute rigor, or merely chilli
negs, alternating with flushes of heat. The pulse rises in frequency, varying 
from seventy or e ighty to even one hundred or One hundred and twenty beats 
in the minute. It may be full but compressible, or har<l and tense though 
i;mall, as in cases of peritonitis. Tile respiraLion is usually liurriecl ancJ some
what oppressed, and there may be evidences of positive congestion of the pul-
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monary st ruct urrs. The tongue mny be red , dry, and clea n, or coated with 
a white fur i the mouth feels clammy. a11<l 1he pa.ticnt sutfors from thirst. 
The bowels are usually Cllnfined , and the secretio11 s \' itiated. The urine is 
scanty and high-colol'Cd. There may be frequent micturition , or, on the other 

~~~~dl't1·~~t~;:~io11:1~~~;.~11:~:c rl~~ ~!::~1 i:!11~ f~~~n~1~~ 1 ~·~s~a~;~c1~f ~i1 ~~·i;~~~ ~ ~ ~~ ~~o; 
Fa.hr. by Dr. Montgomery, 10-l 0 by ~Ir. Croft, 10.f.6° by Mr. Pick, and 

;,~e41:;:~~~·i);~ i ~[i.e~~~~11~ ~~~~~~:~;; e, ;~~:t~~'~ ,:~t~111~!1l~:~u\1~~ ~-~f1~ si :~~~c¥1~~~~;:~~ 
uneasi ness. The pn.tient is apt to be d£!j_i:ious at night. ln favorable cases, 
as the local phenomena of inflammation decline, the violence of the symp
toma.tic fo,·er likewise passes <iway. The beginning of convalescence may be 
marked by profuse acid sweat ing, by cliarrhcca, profuse diuresis, or CYCll 

~~n~~·,~;~~~~~o~~s!~~!1~;;~~ot!:i:~~e;~1~11~~1~e~;11~~11~;.i:~~~t~:~li'~!;~ ~;~a~~d~~ ;:~~;~~~~ 
matory feyer, as met with in henlthy persons in connection with trnumatie or 
other inflammations, unattended with spec ial causes of depression. Under 
other circumstances, tlierc may be fever of an asthenic or typhoid type, re
sembling a good deal the ordinary forms of' enteri c fever. In these cases the 
tongue is covered with a dark brown fur , and is apt to be dry; sorcles accu
mulate about the lips and teeth i the countenance presents a dusky hue; the 
pulse is unusually feeble; the patient seems dull and soporose, and the deli
rium assumes a muttering character. This forn1 of inAammatory fe,·er is 
often attended with pneumonia of' a low type. Conva.leseencc from it is slow 
and interrupted, and in fatal cases death may be preceded hy hiccough , sub
sultus tendinum , and coma. Jn what is called the irritau·ve form of inflam
matory fever, the ncnous system is especially implicated. The ordinary, 
sthen ic, inffammatory fever may pass into tl1c asthenic, or the latter may be 
present from the first. It is somew hat remarkable that the Yiolence of an 
attn.ck of inflammatory feve r seems to bear no relation to the scnrity of the 
wound to which it may be due; a compound fracture may c~w~e less constitu
tional disturbance than a slight fl esh wound. There appears, however, to be 
a general co1Tespondencc be tween LIJC in1 ensity of the local symptoms of in
flamm:~tion and the severi ty of the symptomati c fever. An attack of inflam
matory fe,·e r usually reaches it s height in about two clays from the time of its 
commencement. lts whole course occupies from two to six days. lf the 
inflammation be a rres ted in it s first or second stage, the symptomatic fever 
!'ubsides gradually; the occurl'ence of suppmation is usuHlly. marked by a 
rapid diminution of consti tutiona l disturbance. Thus a case is given by )[!'. 
l)ick, in which, on the evening of !he third day after a primary amputation 
for injury, the tempe rature was 10-LG 0 l<'ahr., tli e pulse 110 and throbbing, 
the tongue furred, the face flushed, and the wound dry and glazed; the next. 
day the temperature had gone down to 100°, tl1e pulse was tH, soft and com
press ible, and the wound was discharging healthy pus. 

i::irofessor Billroth has described a "secondary f eve 1·,'' which begins on or 
aft el' the e ighth day, and he belieYes that thi s may occur wilhout any primary 
f<~"er having ex isted. lt woulJ. appear, howe,·e r, from the obse rvations of 
)Ir. Pick, that there has in these cases ahniys been a primary attack, though 
it may ham Leen so slight as eas ily to elude observation. The primary may 

~~:::1~~1~~ ~:~~in~c~l~1~h~i;;~cf1~~~~ 1; i~!~~ i~~~~~~;r~~~~~ ip~\1:i~;,'.~~ l~~t ~~~~;1~-,~~ 
eighth day, it is to be considered ns secondary . The occurrence of secondary 

~~"~~' ~~i~~l:l ~~~)l~~1~r~,i~~1 b:~p~;~'.:1i~o11!:~~1 ~~~01~1:i~~~~t~~1;e;t~r~~.l~te~;~;1~~ ~~w~ir:: 
local or const itutional condition. lt may be followed by Jeep-seated or wide-
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spre:ul inflamm:nion of the connccri,·e ti~"'ll<'-', or may herald the' approach of 

u:::~l~' ~~~~·g~:~\Jt l~~j::~~;~(·~~'~:~~e a,~ 1 71?~~!!:J~:tL~' 'Jif~:~l)l~ l:~f g~~~l~ll;~::~j'c Ol;C !;~·.::·I~~:~~; 
~:1\~!1 i~\fi~~~~1 ~:· ;;,11~1~~~~~~~c,~·1J11~ci~1·~~·:tb~t~~1c~;,;~·;,~i~~1 the increase of tempera-

] 1dlamm:1.1ory feyer, 11s ha:< been said. usually subsides with the oteur rence 
of suppuration . Tltc tOnnation of pu~ is, howcnr, oflcn attended with 
marked pcrtmhationsof tl1e 11en·ous system. con:--.i!<ting in repeated and some
time;;; prolonged ri~ors. ;tltcrnating with flushes of heat. Jn easC'.;;. whrre 
suppmation is unduly prolonged, and the p:1tient in rons.equence w(•akenPli, 
~ul irritali\·c type of lht'r is developed which i~ called Hectic. I n this form 
of fc,·er 1he pul:;(' ig morr rapid than in lwa\th 1 small and compre.;..,ibll•; the 
CY('S a.re abnormally hrillia111. and the cheeks flush('d. The patient cnrnci:ltes 
and h{'Comes nry focble. The symptoms arc usu:illy mo~t mark('d in the 
evening, when the sk in j,.. hot and dry, a condition wh ich is of'Len i:;uccecded 
i n the course of the night by colliquati,•e S\\'C'a!inµ;. T he" cold sweat" of 
hectic often alternates or coexists with profu~c diarrhcca. both tending to 
exhaust the patient. J belic,·e that hectic is ne,·cr established in (•a.;c;;; of 
suppuration until the> pus linds a vent externally : as long as an abscess is 
unopened, hectic will not occur. 

E x t e n s ion of Infla mmation.-lnflammntion may e:rtenrl from one 
part of the body to anotlwr by continuil!J or by contiguil!J of structure. An 
in,.tance of tl1c former mode of extension may be found in the spread of 
trachcitis to the larynx or to the bronchi; an inst:uice of t he latter , in the 
extension of inflammation from the pleura to th<' lung:, or from t he bones of 
thr skull to the membranes of the brain. Extension by metastasis is pro
bably rari:>r ihan is commonly supposed; the example U!lually given, viz., the 
occurrence of cpididymiti~ in the course of ~onorrhcca, is, I belieYe, no meta,
s.ta..~is at all. bur a .!'imple extension by continuity of ~tructure. lnfiammation 
ma.'' spread by mean~ of the (1Jmplwtics, a:;, in ndenitis of the axilhry ;?la11d5 
following upon a whitlow. The blood may indirectly he concerned in the 
spread of inflammalion; a" in cases of emboli:_;;m, where the dct~iC'hetl fragment 
or clot is carried alonf!" in the circuht.tion 1 anrl acrs as a foreign hod.''· "'ith 
regard to the agPnc-y of the nen·ous system in the i;pread of inf!nmrna.tioll, it 
i::; JU'O\·cd that1 by a. form of reflex action 1 a part m:iy be rendered mo re sus
ceptible to the infiu(•ncc of external i1·ritant::., and thus prcdispo~('d to the 
occurrcuce of the inflammatory process; but any more direct agency of the 
ner\"Ous Ry.stern is "till a matter of doubt (~cc p. 11 )· 

T e rminations of I n fl ammation.-W-hat I h:wc <'ailed the stages 
of inflammation are often l'lpoken of a.~ terminations of' rhe inflammatory pro
('('""; thus it is !<aid to t•1ul in the formation of lymph, in suppuration, in 
ulceration, in gangrene, etc. But I think it will appC'ar from what has hC'en 
1tlready said, that i li esc c-:u111ot strict ly be looked upon as tPrminatio11s, for 
the rea:<on th:l.t in each t:L"t' tl1c inflammation must go on in the i;utTouruling 
parts until the whole procc<:s of ulcf"ration, of mo r tification, ete., ha.~ h{'('ll 
completed. Strictly ~penking, inflammation can only end in resolution (a 
gradual return to the l1cahli." ~tatc), or in the dt•ath of the patient, wlwn of 
course inflamm!\-tion mu;;;t ce:t."C with the termination of other ,·iial proec.:"('~ . 

Even mcta-.ta.si .. , which ii; often called a termination of' inflammation. i~. as 
for as the part ori~inally inflamed is conccrnecl, rmlly an instam't' of rc,.olu
tion. The other so-called termination.s do not end the proce:;:s, but are merely 
C\cnts in its cour.se. 
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Jn resolution the symptoms of inflammation more or less quick ly disappear. 
~_the pnin and heat diminish, the swelling subsides, and the redness slowly 
fades away. The function of the part is gradually restored, and its nutrition 
slowly ret,urns to the normal state. The <lil:ited blootkesscls contract, the 
stag1mnt blood corpuscles are pmhrd on, and absorption, which had been to a 
great extent suspended, begins again with renewed activity, helping to remove 
the adventitious, 11 ewly formed material. Hcsolution may IJe complete, or only 
partial; in the l:itter'case rhc part that has Leen inflamed remains perma
nently altered in st ructure. Thus inflammation of the eye may cause penna
nent opacity of the cornea, and gonorrhrea a troublesome form of urethral 
stricture. 

CHAPTER II. 

'fREA'l':\lENT Ol<~ INPLAl\IMATION. 

BEFORE entering upon the subject of the treatment of ~nflammation, it 
may be well to reiterate what was said in the opening of the first chapter, 
that this process is not to be looked upon as a disease, to be met with lancet 
and calomel on the one hand, or with brandy and opium on the otlier, but is 
to be Yiewed as a modification of natu ra l processes, which may often be con
ducted to a favorable termination by judicious management on the part of the 
surgeon, or by bad treatment may easily be made to end in destruction of the 
part affected, if not in the death of the patient. 

In cleali11g with any individual case of inflammation, the surgeon should 
bear in mind the nature of the pathological changes which are in progress, 
aud administer or withhold his remedies with due regard to both the local 
and the general condition of his patient. 

Prophy l act ic T reatment .-The first objecl of the surgeon, in en"ry 
case, ::;liould be, if poss ible, to remove the cause of i1~fiammation; an<l in 
many instances, if this, wl1icl1 constitutes the prophylactic treatment, can be 
accomplished, nothing more will be requisite . Thus the extraction of a 
speck of <lust from the eye, or of a splinter of wood from the hand, will 
often prevent the development of inflammation, or at least allow its subs i
dence if already present. Jn any case the remon~I of I.he cause (if this can 
be ascertained) must be first cffCcted, CYen if the inflammation continue and 
require further attcution; the first step in the cure of cystitis dependent on 
vesical calculus, is to remoYe tlic stoue; a strangulated hernia cannot pos
sibly be relieved while the constriction remains. 

Cu rative T reatment .-'\\'hen the cau13-e of inflainm:ition cannot be 

~l~~e~1~~~ti~~ ~~!~i~ 1~11:nJ~e~~~~·~~ ~:11:~ 1~>h~~~t ~::i~0n~;~~)~c~~ddi:~~~~~ 1i~~Co~c/~l!~~ 
Jlygienic treatment; U. The Local Remedial treatment; and Ill. The 
General or Constitutional Remedial treatment. 

l. The Hygienic trea.tment of inflammation is first to be considered . Jt 
il3-, I think, often more important than either of the others. Rest is frequenlly 

~;~;!1~} t::~~l~1~:),r~1~;~ ~~ei::~~,f~a~·~:~~~~:e~fs~;~~~ ~~"~1:!,~~1~1~r~71~ (~~~u:~~i:~.~~ 
an<l needful inflammation from passing beyond the st.a.ge which is required 
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for the repair of the lesion. N o severe inflammation, whether from injnry 
or from disease, can be successfull y treated without the enforcement of rest, 
and even in slight cnses it will be of grea t use in promoting and has tening a 
sati sfactory issue. If an important organ (as the brain or lung) be infb.mc( I, 
the pa tient should invariably be confined to bed ; tbe same ru le should be 
adopted fo r SC \'Cr e inf:hlmmations of less vital parts. Jn many cases local 
r est will be suffi cient; thus a pa tient wi th :rn inflamed hand or elbow may 
walk about with the pa.rt supported by a sling, when a simila,r affection of 
the foot or knee would necessitate confinement to bed. F unctional re~t of 
the inflamed part is Yery important. No one should att empt to ren.cl with an 
inflamed eye, to talk with an inflamed lary nx, or to write with an inflamed 
band. 

Subsidia ry to rest is position : this is a point which should be carefull y at
tended to in the treatment of inthmm:lt ion. A ll the symptoms of' inflam
mation, and espec ially pa in , are aggranited by a dependent pos ition; hence 
an infla med leg or arm should be supported on, or e \·en elevated above, the 
level of the rest of the body. E ven in cases which do not reqnire confine
ment to bed, great comparati ve ease and comfo rt may be afforded by support
ing the a fl6cted part with a suit able splint 0 1· sling. An apparent exception 
is to be noted in cases of inflammat ion about the head. E very one who has 
had a headache may know from his own experi ence tha t it is rcli e \·cd by lying 
down i :m d it is a mistake to suppose that the impnlse of blood to the head is 
diminished (as in the case of the foo t for instance) by elevating tbe organ; 
the reason is obvious-the brain must ham a cert a in supply of' blood , and if 
the fo rce of gravity be brought into play by elentting the head , the heart 
compensates for it by increased rapidity of aclion; hence in inflammation 
about the head, the recumbent shoul<l be adopted in preference to any other 
posture. 

The diet of a patient suffering from inflammation is n matter of great im
portance. U ntil within a comparatiYcly recent pe riod , surgeons united in 
recommending what was called '' absolute diet" in cases of inflammation, a nJ. 
thi s was usually pretty much equivalent to no clie t at all. As regards thi s 
ma tt er, I cannot but think tlrn.t medicine is more advanced than surgery ; 
very few physicians a t the present day, I imagine, t ry lo starve out pneu
monias, and I cannot see why the principles which are now almost uni ver
sally adopted in the mrmagement of intenrnl inflammations should not be 
equa lly applicable in the ease of the ex ternal, or of' the internal when pro
duced by t raum:ttic causes. U p to a certain point, the inclina tions of !he 
pnti cnt may be looked upon as a pretty safe guide; no man suffering from a 
violt!nt inflammation, wlie1lw r ex ternal or interna l, has an npp<~titc for hea\·y 
meat meals or fo r s timula ting sauces, and it may reaso nably be concluded 
that thi s is a prompting of na ture to avoid such condiments. But we must 
be cautious not to run into the other extreme. Jt has been, J think , clearly 
shown by the researches of modern in vest igatorll, that in addi tion to the 
waste of tissue which accomp<tnies the inflammatory process. there is a la rg:e 
expenditure of force (as ev idenced by the great.. e levation of lemperature) / 
;ind i t is but rationa l to suppose tha t thi s waste and <>x pcnditurc ought to be 
com pensated fo r by a suppl y of eas ily assimilable food . 

.As to the resuh s met with in practi ce, it of course becomes any one sur
geon to speak w ith great mode::;ty and hes ita tion ; I can, however, honestl y 
aver that I have me t with better success in the treatment of illflammation 
upon thi s plan, thall I did when I hab ituall y directed low diet, acco rd ing to 

' Ree in rel ation to thi s point, Rev . Dr . Htt ughton's "Arld ress on th~ Relation of 
Food to Work done by the llocty 1 " etc. ( l:Jrit . M ed. Jour11. 1 Aug. l &G8.) 
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the rules still la.id <lown in many surgical works. I do not doubt but that a 

r,~i1~:;:,:;!~fi:,~·!,'.:;~:~:,i~:~~51~;'.::~::~F ,;~::ii:~:~~~;;;~~~:::~::~r:,:,,;~~:.;~ 
been in the habit of consuming; but I believe that he will do better st ill by 

f.~~:i~!~~l~l:.~~~~:'::~ ~1~1~~~~;:~~)7:~~~~1:::C:~£ ~~i~:~ J::~:~:~Jl:~:~~'.;:d~I~":~:;: 1\:1:~ 
quanlities ,-arying according to the :ige of' the indi,·idual , and at longer or 
shorter intervals according to the facility with which the process of' digestion 
is accomplished. I haYC supported adult men for weeks at a. time upon milk 
giYcn by the teacupful (f;5iv ) eve ry hour, and I know of no single article of 
food which is adapted 10 so g reat a variety of cases as is thi s. Jn the more 
advanced stages of inflmnmation, beef-essence a nd different form:S of s trong 
broth may be appropriately mt~de lo :ilternate with milk in rhe patient 's dic 1. 
A s a genentl rule, once in two or three hours is often enough to g ive foot1 in 
~n.ses of inflammation, though when only small quantiti es can be taken at a 
time, the in tenal of course mus t be short er. " · irh regard to lhe adminis
tration of alcoholi c stimulants no pos itiYe rllle can be gi\·en. In the early 
Sl:lges of inflammation tliey are usua lly not required , and should not be gi\·en 
unless the s tate of 1he pulse or other circumstan ces indicate that they are 
needed. The onset of delirium ( unless lhc brn in itself be in\·olved in the 
inflammation) is almost always :rn indication for stimulation . The qu:111tity 
to be gi,·en should noL commouly exceed four to six fluidoun ces of brnndy 
or whisk<'y, or ha lf a pint of wine, in the course of twenty-four hours; I 
hm·c1 howe ,·cr , in the late r sl<\gcs of inffammation (as in some ca.:.es of se,·ere 
burn). occnsionally increa:'cd the amount to as much as a pint and a half of 
brandy in twenty-four hours, :uid am sure th:~t l h:n·e S:l.\"Cd li fo by doing .<:io. 
In many of the milder C:J$CS of inHammntion, or wlia.t clinically might be 
called ch ronic infltunmation , malt liquors may be advantageously subs tituted 
for 1hestrongC'rf'ormsof stimubnt. 

Other hygienic measures, which will su:rgcf't thcmseh res to the intelligent 
prn.eririo11cr, should likew ise be adopted. Thus, the room which rhe patient 
inhaLits should be well n ntilatcd, aud well warmed in wini er. The patient's 
skin should be kept in a gooU condit ion by bathing, or, when thi s is not prac
ticaLle from the se\"Crity of tlie attac·k, by freque nt spong ing. The body
linen and bedclothes should be kept clean, nntl all excreta nnd other sources 
of pollution removed as quic kly as po~:::ible. The p<tticnt should not be ex
posed to a glare of light, nor, on the other hand , should the room be kept so 
dark as to be g loomy. All sources of anuoyance, as from noi se, etc ., should 

~~1:::;:o,~-1~di1~t7~111~': 1 ~~ 6t11:011!~~~:~~1 ~f'eli1\~ e~a~:e:l11~~~v 0i1;, ~71~illt~:J s~~l~~te~·~:1 l:7~~l 
~i~e~~~L:~ ~i<~~'~:~1'.~~~i~~~ing re:id to, in preforence to reading himself). or by 

I hase dwelt at some leng th on 1hese topics, from a conviction that they 

~;~;:~~~~.[~~~;f~~i~~;,F;21:fgg~ 
11. The Local Remedial treatmcllt of inflammation is next to be <le-

~~);~\fr:::::~:l:~jiI~~~~~~;.i'.:~i~o~~! ~~;~~l:r~~:~:::~:~:\,~~::~~r~i:;~~;~:~,~;~:!F:~~,~~; 
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). Cold.-Th ere can be no ques tion as to the eniri eney of cold as a loca l 
re medy for inflammation . IL is indeed spoke n of, by )fr. Erichsen, as a 
means of' preventing inflamma-
tiou. l1s utility is, pcrl1aps, I•'ig. G. 
most ol)\·ious in eases of wounds 
or sprains, though it is likewise 
of great ser vice in m:iny c:i~cs 
of inflamed joints, and other in
flammatory affections not dc
pendf.'nt on traumatic cau.;cs . It 
may be applied in the form of 
dry cold, or in conn<'Clion with 

:~~~i~:~~~~·es 1~~~
1i~lll~~~~e:~·n~!~~~ .~l~t~~Y "=;o---i/H f ff( fr~@'~\ 11 lfl---o-

Ly E:-:march, and is parli{·11larly 
u5el'ul whe re thu skin is u11-
brokl'11, and where it is tks irable 
to :~\'oicl the maceration and 
otl1<•1· discomfol'ts una\"oidable 
with wet applica.tion" . Ice may 
be :ipplic1l in India-rubber ba_!!s 
of \ariable shape, or in thin 
m etallic boxe5, which E s m:wch lledlate irrlga1io11, cQll prepared for use. (After 
eon~iders preferable for hospital P etilg au d.) 

~~~:~.~ b;' l,~~oc;~~:;t~~· i~1f;<'1r\\~i'~~~da fo lded towel 0 1· l1andkerch ief between the 
hag or box and 1he skin. This is an a.dmiraLlc w:~y of applying dry cold , 

Fig. 7. 

Collappliedtohead. (.\fterPetltgand.) 

hut it must be carefully watched. les t it produc·e g-angrenc (as I h:wc ;.;een 
in on(' ca;.c , through the 1wgle{'t of the att e nd:wt), or, on the other hand, 
lest tlie ice melt, and 1hc application be no lon~er a cold one. A safer an<l 
an equally efficient method of apply ing dry co ld, is that desc ribed by l\I. 
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Pctitgnncl. under the name of 11/edirtte lrri,qation. Thi~ surµ:eon make<; 11.;e 

of a flexible tube of ,·ulcanizc<l lndin-rubbcr, si:x1een or twenty foet Ion~, 
and about half an inth 

Fig. 8. thick, the tube-wall being 
only about a line in thick 
ness. This tube he ap
plies to a limb like a !!'imple 
spiral bandage, holding it 
in place by a fow turns of 
a roller, or he makes a 
coil cf the tube, adapting 
it to the head, to a joint, 
to tile female brea~t, or to 
any other part as required, 
keeping it in position by 
a few strips of bandage 
passing alternately abo,·e 
and below the contiguous 

r spiral coi ls. Through tliis 
tube, water is made lo flow 
from a rcser,·oir abO\'C the 
patient's level, of any tem -
1wrature that may be de
sired, and by testing the 
temperature of the water 
as it loa.vcs the tube, the 
surgeon can eas ilyn.scertain 
to what degree he has suc

ceeckd in reducing the temperature of the inflamed part it$clf. The applica
tion of cold to the head, by this method, is recommended by Spencer " 'ells 
in all cases of trauma.tic fever, as a means of reducing the temperature of the 
whole body. 

Fig. 9. 

Irrigatlngapparatus. (Eriel1eeu.) 

Jn C':1$C'S where there is an open wound, the relaxing properties of moil'lnre 
nre often a.dvantngeously combined with cold, and here the ordinary form of 

~~~f.~tt~~n t~;.e~~e:~~-~ ~~f~1i:~[~u~~c~~:~~~~c~e~~~~~~· ~~it~1 s:~1~~~~),c::; ~~ ~~;~:~e~ 
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niently employed. In otl1er cases , simply covering the par t with a cloth , 
which is wet.led from tim e to t ime with cold wate r or an evapora ting lotion, 
will be sufli cient. 

Cold is useful in the early stages of' inflammation, when it will greatly 
ass ist in promoting resolution, or in the la.tter siages, when the pa rts are 
flabby and relaxed, and when cold , espec iall y in the form of a cold douche, 
is often ex tremely useful. Cold is not generall y desimblc wlwn suppnra!ion 
is impending, though I have in :.ii least two instances succeeded in causing 
the absorption of an abscess by the use of dry cold. Cold is rarely useful 
when suppura tion has actually occurred, and should always be a,·oided in 
cases of impending or present g:i.ngrene. 

2. Heat is seldom employed in cases of inflammation , except in conjunclion 
with moisture. ]{' d ry heat should be desired, it may co1weniently be appl ied 
by M. P et itgand 's method of " mediate irrigalion," by merely s ubs ti t utin~ 
warm wa ter fo r cold. 

in :.~n~!~~~~:;:e i';Tc~tn~~1~:i~~1o i:;~11;e t~1~,:;:1 t~~ :~PJ~li;rYn v:lt~-~1~·~:t;·c~;e~\;~Yi~~ 
Warm water dressing is Yery useful in cases of suppurnting wounds; the 
water may be npplied unmixed, or it may be medica ted by the addition of 
laudanum, lead-wate r, muriate of ammonium, alcohol, etc. An excellent 
dress ing may be made by diluting nlcohol with an equal quantity of water. 
In apply ing any form of warm water-dressing, the lint 0 1· other material which 
is sa turated with the water should be co ,Tered wi th oiled silk , or with waxed 
paper , so as to prevent evaporation. ]-Jot .fomentations are often very useful 
in the early stages of inflammation: they are commonl y directed to be made 
by di ppi11 g flannel in hot water , and apply ing it to the affocted part, renewing 
it from t ime to time. This is very apt to cause maceration and dcsquamation 
of the cuti cle, and hence the appli cation, when repeated several times, becomes 
extremely pa.inful; to ob,Tiate thi s, I am in the h:ibi t of using wa rm olive oil 
instead of Liot water, a substitution which does not imp:iir the effi ciency of 
the remedy, while it renders it much more ag l'eeablc t.o the patient. l\loisture 
may, in some cnses, be adrn.ntageously employed by the process of steaming ; 
thi s may be done by means of an ordina ry funnel, im·erted o,·er the hot liquid 
and directed towards the affected pa rt, or by means of the atomizer, now so 
much used in a ffec tions of 1he throa t and air-pa.i:;sages; in employing i,he 
!alter apparatm:1 the temperature of' the vapor can readily be regulated, by 
vary ing the di stance of the instrument from the pal't to which the current is 
direc ted. One of the most common , and certa in ly one of the mos t effi cient, 
modes of apply ing he<Lt and moisture, is by means of' a poultice. I cii1111 ot 
uni te in the crusade against thi s most useful remedy in which some surgeons 
ham engaged during the las t fe w years : there can be no doubt that poultices 
lrn.\'e been often a bused, anti that in certain stages of inflammation they arc 
capable of effecting much harm, bu t the same objec tion might be made to li e 
against any other remedy , and cannot j ustly tletrn.ct from their re:il me ri t 
under suitable circumstances. Tl1e best ma teria ls for making poul tices are 
fl axsee<l-meal, and powdered ba rk of the Ulmusfulva, or sl ippery elm ; in an 
emergency, howew!r, a very goo<l substitu te may be found in com-meal, or 
bread crum bs.1 The poulti ce should be mi xed with hot wate r, and should be 
of an even ('oni:;. istcnce, so as 10 admi t of be ing spread :-; moo tlily. Ji' Jaxsccd 
or elm poulti ces should not be mor'e than two or three line1' in thickness, and 
shou l<l rece ive a thin coati ng of oli ve oil before being applied; th.is is to pre-
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vent their ad herin g- to the surface of the hotly, nml bren.king in rcmornl. 
Com-meal or brea<l poultices mu"t Le made ~\bout lialf an inch thi ck, and may 
be kept from the surface by the inti:rpos ition of a piece of thin and tooft mus
lin. Poultices should be made fresh ly, immed i1Hcly before npplication, and 

:.~~~~~~ ini·;~~~~~fi ~:rc1~1~c~~~~g:~~!1 t~il~~.!i\~i so;~;:~~~~~\ 1~~~t~1:·~i~~11 1/~e~·~~t~~·~ifi~~ 
and appl ication of poultices, as the pa1.ient's comfort greatly depends on the 
care and neatness with which this is done, nnd Yery few nurses will be found 
to do it prope rly, unleE's constantly watched hy lhc medical attendant. The 

{~·,,111:~~1~i~fo~~f~·f,:~ \~~.';1iZ~i\ i ~~nc~~~e1:,~:.\. ·~~~ l:11~c;~::1riz~ ,~!~il~1~~i1~7 ~o~;~~i', ':~~~ 
ge ntly warm ing it 11ntil it begins to swell. A convenient subs titute is the 
porter poultfre, m:idc Ly incorponiting common porte r with the ordinnry fbxM 
seC'<I poultice. 'Varmth a nd moisture, in whn.tever form used , are especially 
to be recommended in the second stnge of infla.mmation, and when suppumM 
tion is impending. " ' hen the di~chargc of pus is fully estalJli ::; hed , poultices 
are as a rul e not desirable, while in the gangrenous stage, as already ~aill , a 
formrnting or porter poultice is often the bes t appli cation that can be made. 

-!. The local use of ?1arcotics is ofttm achisable in c:1.scs of intlammation ; 
thus laudanum may he applied with ach·antage to inflamed wouml::; and ini. 
tabl e ul ce rs , while a belladonna plaster is often of grc•at scn ·ice as an applicaM 
tion r.o inflamed lymphatic glands. Anodynes may be used in connection with 
cold (as in the common mixture of Goulard's extrnct and l:iuda.num ), or with 
hear, as in the form of a hop poultice, of'Len employed in cases of peritonitis. 

5. Stimulants and astringents may be used with advantage in the local 
tre;ltment of inflammation ; as ins tances I need only refe r to the constant 
employme nt of nitrate of silver in inflammations of mucous membrane, con
juncti\·itis, gonorrlvx:a, e tc. 

6. AnU:septics liave late ly attracted a great deal of notice in the treatment of 
inflammation, especially when l'Csu lting from wounds. I lrnsc myself, for a 
cons iderable period. made use of the ant.i septic properti es of alcohol and of the 
permanganate of potass ium in the local treatment of surgi ca l nffCction ~, but 
the article which is most in \'oguc at the present time is the carbolic or phcuic 
acid, the merit of introducing which i111 0 common use is undoubtcd ly due to 
Prof. J..-i ste r, of L ondon, though it s properties were pre,· iously familiar to 
ch emi ~ts, and though it hnd occasionally been employed in surgery, before Im 
dil'ec tcd general Mtcntion to tlie subjel't. Pl'of. Lister 's mode of' applying 
thi s antiseptic agent will be described wheu speakin g of tli c treatment of 
woun<ls. 

7. Counter-frritants are sometimes adrnntageously e mployed in the local 

~r,~~;~~;.~r~~~:t~;:~[,'!,;:~· ~:.£:i~.~:n;~;:~~~~.~~~::i 1~'.~i:~t'.',~,~;;:,~; !:)ii~~~; 
suppurat ion, under the applicat ion of blis ters, and cnn if this desirable eon-

~~111·~1~~~~~1~fb~Ju1~~~t1~:~l:•1~1111~d~l1~:.~e 1~1s~l1~f t~~1~1s~c~~;1~,i~~~y f~~·r'~~e~~ml~~~~eii ·1~ :~= 

~~-::~;;:,~~r~~1~1-~~f ;~~~i::~~~~.:;~,~~~;:~~~~:~i::::~:~:~::~F:;,;;:~~~\'._·~~::~r:.~ 
8. Cauledzation is a remedy which may prove servic('a.bl c in ce rtain ca.c:es 

of inflammation. The aet.t!al ca.u.t ery may be adnmtageouRly applied to 
se rpigi nous chnncroids, while cauRt1 c in some form is frequently employed by 
the su rgeo n in the treatment of ord inary ul ce ration. 

9. Local bleeding, by cupping or lccching1 is now much less often resorted 
to than formerly. The general question of the abstraction of blood in infla m-
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mn1ion will be cons idered unde r the head of (•nn~titutional treatment, but I 
m:iy t<ay he re that l ca11no1 doubt that Iota! bleeding is somctinws of u~<', 
nnd may 1we,·ent f'a1al di Rorgani zat ion in an important organ; I firml y he
lic\C that l ha,·e seen it tlo good in cases o f' lr:wm n.ti c peritoniti::.. 

10. i ncisions, to reli C\'C t <' nsio11 , are often of great us<' in tases of' infl:unma-
1io11; after incising the tuni c:\ albugine<i in eases of swell etl testidr , ·1 have 
obscn •cd the pain to tli:::a.ppcar n.lmost ins tantly. and th e du ration or llic af
fottion to be ,-ery materially s horte ned. !ti diffuse infbmmatiou of the :.;u b
c ut rrn(•ous areo lar ti::.suc, and in phlegmonous ery:=:ipcla:=:, numerous inl'il'ions 
arc ofte n absolutely e:-sential to check the spread of the morbid proc('ss, or 
cn•nto sa\'e life. 

11. Surgical operatio11s of more or lcs:; g ravity arc frequently rrquirc1l in 
the treatment of inflammation. 8eque:"tra nw::;t b<> l'Xtr:H.:H•<l. and g:anf.(Te 
now~ par1s cut a.way before 1he :tlt cndin~ inflammation can be expcclcd to i; uh
sidc. Jn this place I may rcft:r to an o l<l S U,!!~l'i' lion which lias been rcce11tly 
r ev i\'Cd, to treat o r lo allcmpt to pre,·en t intlammation of joints by l ig:~ling 
tlw main artery of the limb a!Jo,·e the pa.rt a.HCc ted. lf infian11nation wr rc 
i""oldy dependent upon the tondition of the blood and bloo(\\~c,:se l l'l, lhi ~ mi~ht 
seem rf.'aso nable e nough; but when we consid('r tlmt th e function of the ''t•...; 
scl:-:: in inflammation i ~ merely mini~tcrial , aud 1ha.1 the iucreas('d qu:rntity ot 
blood in an inflametl part i:. not the eau~t· of, but is it,clf causctl by the in
fhunmation (see page;).)), it will :ippear, ] think, that this plan of trea.lment 
is a-. incorrect in theor.Y a . .;; it. i ~ in fact dangerous in prnctiee. 

1:?. Compression is oflt• n of g:rPat use in the treatment of' inflammn.tion. 
It i ~ c,:pccially in the lat (~r sta,gt·~ 1 when the p:uH :tr<' left flabby and re lax(•d 
(as in indolent ulcer::.), that pressure is of sen itc, tho11 ~h it is occ·a~io11ally 
usefu l at :t mnc h earlier pel'iod . J know of' no b<'tter treatme nt for carbuncle 
than methodical prc;:;surc by the concentric applie:11ion of strips of adhesi,·c 
pJa.-1(·1-. 

1 ;3 . Finally,.friction i~ frcqurntly a valuable r('llll'tly in ('ages of inflamma-

. !:1~:~~<1f/~~h~0 ~1:~11~1:\11 ~·~~~t~~:·~1::~:~~i~~~n1l;~~·~~:.~ :i~;; ~ioi1~, ~·,~~~~ntc~1:1~1~l~n~1if~ 
co1111Lry. Slow and µ-cntle rubbing with warm olive o il , or C\'en wi1h tit~ 
hand :tlone, is often \'Cl')' ~oot hing- in th e early Sia,!!<' of inflmnma1io11, :rnd 
ma." be of pos iti\'{· benefit in a ,.;s is tin g to p romote rc ... o lu1iou: 1 have found it 
of ~r<·at use in tli c treatme nt of mammiti s, and it may also be e mployed in 
ca""t'-" of i-pmins; in th t• lat e r s tag-cs of inflan1mation. a,µ-a in, friction may prO\'C 
a rnluable :uljunct to the C' mploy m<'nt of tile cold douche. 

]II. Constitutional Treatment.- " ·c lia\'c next to con ~idc r th e 
General or Conslitutio11al R emedial ircat me nt, whi<·h, t•xcept in nry sl ight 
Ctl.8c ... , is not le,-::: impo rtant than the local merL<:.ures :ulopH•ll. 

D rpletion.-L9ntil wit.liin a <·omparntin,Jy rc•ec·nt period, any s urgt>on bt~ing 
asked what was tl1 e mO!it importani re me dy in th(' trentment of inflammation, 
woultl l1a.Ye answC'rC'd unhesitatingly that it was bleedi119 1• and the l'XJH't•.;...;io n 
wn~ t•onstantly used that. vc11 C'~wc tion was the s urgeo n's ' ' shcc t-an c liol' " in 
dea ling- wi1h inflnmmato ry affections. Now I suppo . .::c that there is no fact 
be t ll' r {'i:tablislu~d in th(• whole c irdc of thcrap<•utic ob-.ernition, than that 
ce rtain of' the symptoms of infl:uumation (t>~pec·ially pai11 ) can be relieved by 
th (• alHmction of blood; and hence, when the prc,·:1i ling doct1·incs of pathol
o~y 1a117ht that 1he e:-sc11 <·(' of inflammation wa" a n :ihercd action of' 1l1e n•:o.
sc l.;, aC'eompanied by a morbid ridmcss or" inflamrnato ry" state of th(' blood 
it,,clf, we can not "-ondcr thnt our pretleces .. o r:=:. thou7ht tliat rca.$011 and cx pe 
ri ('nC<' 1111i1ed in !'howi n7 th:ll los;;; of blood wa."I 1hc s ures t way of 1·ming 
inflannn:\tion. l\Iore ca refu l oh:.:<'1'\':1 ti on, and morr ju;o.t ,·icws of pathology, 
J1 arn1 ho wc\'c r , now shown that , in the word:s of )Ir. Simon, already quoted, 
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"A part does not inflame because it receins more blood. It receivei:; more 
blood becm1se it is inflamed." Jlencc, bleeding does not rcmon· a cau~e of 
inflammation; it mC'rcly obviates one effect. of the inflammatory process. 
H ere. as in the mat.ler of diet, the practice of physicians has., it must be con
fessed, been more enlightened than that of surgeons. Few would indeed, at 
the present day, bleed for the inflammation attending a compound fracture, 

~~!o\~,!:1~t\~~q11~1i~~!;\1\11tl~~a~:.~a~~1:1~;· o~'ui~~~~1~~st~~t;1~:~~~d1,h~~(~,~~e,~:~~1i1~~ ~~· 
the chest. Now it seems to me bnt reasonable that we should adopt the 
smne principles in the management of traumatic inflammations that we do in 
den.ling with those of idiopathic orip:in, and hence, that vcnesect.ion should 
not be resorted to in the treatment of su rgical affections, except for its imme
diate mechanical effCC't in relining a vital part, the functional or stnic1ural 
integrity of which is in imminent. dnnger. For example, bleeding nrny be 
nccf's::a.ry in a case of tntumatic as in a case of ordinu.ry apoplexy, when the 
dtfrkly congested fa.cc, turgid lips, distended veins, and laboring pulse girn 
warning tha.t the brain is oppressed, nnd, unless speedi ly rel ieved, will cease 
to act.; or when a wound of the lung is followed by great dyspncca, p:\in. and 
opprf'ssion, the loss of a little blood may be of benefit, just as it would at the 
otmct of' an ordinary pneumonia presenting simi lar condit ions. Ernn under 
thei'e circumstanres, I believe loci\! bleeding, by cupping or leeching, will be 
usually better titan vencsection; and ii. should always be considered that the 
Joss of blood is an evil, which may indee<l be preferable to a greater evil, but 
is never a. positive good. The experience of any incJi,·iclual surgeon should 
of com·Rc be referred to with great modesty, but I may say that, in !he fifteen 
yeai·s during which I kL\'C been one of' the surgeons to the Episcopal Jlos
pit;il, I h::we ne\·er hnd occasion to employ venescction, and have directed 
local bleeding in but ,·cry few cases. If J:?;encral bleeding be ever resorted 
to, it should be done in such a way as to produce the grc;itcst effect with the 
least lo~" of blood; hence the patient shou ld be in a. siLting posture, and the 
blood dnnrn in a. full stream from. a free opening in a large vein, generally 
the median-cephalic. 

Arterial sedatives are often useful in the treatment of inflammation, either 
after tlie abstraction of blood or as a substitute for it. I am sure tha.t I lia.ve 
derived advantage from the Veratrmn viride in cases of traumatic peritonitis, 
ginm in the form of the tincture in doses of' three or fom drops every three 
hours. lt is a powerful remedy, and its use should be stopped, or at least 
suspended, when a decided imprcs~ion is made in reducing the frequency of 
the puls::e. Aconite has been similarly used with advantage. The prcparu.
tions of antimony are ofLen of use in the management of infl:unmation . 
They are best adapted to the first stage. and seem to ha,·e a decided effoct in 
preventing the further progress of the inflammatory process. This property 
of <llltimony has been called the "anticipatory antiplastic" effect of the 
remedy. Tarlar emetic, which is perhaps the best form in which the drug 
can be gi,·cn, may be employed in doses of one-sixteenth to one-twelfth of a 
grain, repeated cn~ry two or three hours. Jt may be COn\·enicntly combined 
with opium ancl tfoiphoret.ics. Jn any form, antimony is a remedy which 
should be used with great cnution and watchfulne~s. It should never be 
given for a trivial inflammation, and shoul tl be asoided in cases of chi ldren 
or old persons, or in patients of feeble constitution. 

Purgatives have been much employed in the treatment of inflammationi 

:~~:~:~1~~~~~:~r;c;~~o~~~~·: <~ l~~.~tc~~~t1t1t~~tf[ 1!11~~, ~O~\~iss~~~\·i~l~~ a~1~g~~;~; 11~ft~~ ~I~~ 
i~~,~~,~~1.:l~~~~=ra~h~s~c1~~~.~~~;~~.~~ l~~~i~~i1:~.~l~~;~~oe~·a\l~ ~~~~~~:~:ion~ :'~~::11;~ 
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rhubarb, colocynth, etc. I f the tongue be much furl'cd, as is often the case, 
a blue pill, fo llowed in twelve hours by a. dose of castor oi l, will often auswcr 
as well as any other prescription. The bowels shoulcl not be allowed to bt::
comc constipated during the progress of' an inflammation, but should be re
lieved from time to time by the aid of enemata, 01· of' small doses of mag nes iai 
rhubarb, or other laxa.ti,·e. There can be no ncce:;sity, however , for violent 
purgation , especially as t he articles of food usually given in inflammaLion 
produce compara tively little fecal nmtt er . 

.Dfrtphorelics ancl JJiuretics are of undoubted utilit y in cases of inAamma
t ion. They promote secretion, diminii-h the ,·iolencc of the attending in
flammatory feyer, and perhaps act in some degree as deriva.ti,·es as well. Tile 
spirit of nitrous ctlwr may be used as a diuretic, in combination with the 
neutral mixture or the solution of ace l<\te of ammonia. Digitalis also may 

be a~ei~1u~:1 i~h:nsf,~~~1:::~ie remedy in the treatment of inflammation. I t is 
a direct promoter of w hat we ha\'C seen to be an important condition of re
covery, viz., physiological :~nd functional rPs t. 1 Of all single remedies it is 
probably the most useful. l t may be given in the form of Dover's powder, 
Ol' in a. cliaphoretic mixture. Some such combination as the fo llowing will 
be found well adapted to a great many cases :-

ii. 

&. 

A tablespoonfu l of either of these mixtures may be girnn every two or 
three hours, during the height of the inflammatory fover, and either will be 
fou nd to unite very satisfactorily the properti es of an anodyne, feLrifuge, and 
antispasmodic. 

Alteratives.- Certai n substances which are usually classed together as al
terati'l:es Jm,·e an undoubted efficacy in ma.ny cases of infiammn.tion. 1lier
curg is much le:s often prescribed now than formerly , and there can, I think, 
be no quest ion that our ancestors used it too frequently, and in too large 
closes. Still I cannot but believe that it does exercise an influence, particu
larly ornr the second stage of inflammat ion, or that attended with the pro
duc1ion of lymph. I t is. however, lik e blood.Jetting and antimony, a 
dangerous remedy, and a positive evil. though it may on occas ion do good. 
I t should, I think , Le rescn ed for cases in which an im portant organ is en. 
dangered, and should e,·en then be used with great caution and reserve. Jt 
is especially adapted fo r inflammations of fibrous and serous membranes, such 
m; the meninges and peritoneum. 1t should be given in small doses , as one. 
sixth to one-quarter of a grai n of calomel , or half' a ~rain of blue mass, t\ml 
may be com·eniently combined with opium and ipecacuanha. 

Iodide qf potassium is a rnluable remedy in certain fo rms of inflamma. 
tion, especially of the fibrou s ti ssues, such as bone or periostcum . The usual 
dosc is from fi,•e to ten grains, three times a day. 

Sarsaparilla was formerly much used as a remedy fo r inflammation, ::ind 
enn now is highly recommended by so eminen t. an authority as i\lr. Erich
sen . J cannot say that I han ernr seen any cnect, good or bad, from the 
use of tit is drug, and look upon it as almost, if not qui le, inert. In the form 
of the compound syrup, it may, howe,·er, be used as an elegant menstruum 
for the exhibi tion of' the iodide of po1assium. 

'Ponies are of great u~e, particularly in the later stages of inflmnmation. 

1 'fhe action of opium in inflammation is physiologically explained by its propel'ty 
of arresting osmosis and cell·hypertrophy 
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vario11s prepar:1tions 

to01~t1l~~~o1·~c~~~~ 1.~;):~~c~f· 
ga~l~::

1

~1~~dc of treatment which I ham end<>avored to inrlicate as suitn,blc in 
CM·<'S of surgical inflammation, is e~.sentially simi lar to that which hn~ been 
called the a restorative" in ca!':CS of pneumonia, etc. lt may be nece;;,-ary in 
any case to bleed, to give antimony 01· mercury, to make free inc isions (cn
tn.iling a<lcl itional loss of blood), and t0 l'Csort to 01.her dC>pressing modes of 
treatment; but, hand in hand with these m('a.surcs, which, though for the 
time necclf'ul, are all in themsel\•cs ev ils, the Su l'geon must bring his restora
ti\'CS as well; he must supply abundance of food, easily assimilable but nutri
tiou::. and must in many cases pour in aJcoholic sLimulus besides, even .at the 
very time when he is applying leeches and administering purges. F111ally, 
in many chronic iuflammatory conditions, the surgeon must give up treating 
the disease, antl de\'OtC him:::elf to imprO\'iug the state of the patient's general 
herLith; when it will often be found that, the constitutional condition having 
been amended, the inftamma.tion itself' will have spontaneously disappeared. 

CHAPTER III. 

OPERA'l'JONS IN GENERAL; ANJESTHETICS. 

Qualifications of the Surgeon.-Every surgeon should aim to be. if' 
not a brillin.nt, at lea;:.t a 11 ea t and s 11 ccessful operator; ;rntl yet the mere use 
of the knife and other instruments constitutes but a small part of the opcmtivc 
!':Urgcon's duty. lt i::. of much greater importance for him to be a careful and 
aC'cur::ite diagnostician, n.ntl to have that knowledge of' pathology and thera
peutics which will enable him to decide whether an operation should or 
s liou ld not be performed, and, when the operation is over, to conduct the 
:.ifter-tre<"ttme11t of the patient in a judicious manner, thn.n merely to be able 
to do .tile operatiou in a given number of seconds, or to shape his incisions in 

~;~e~~~~1<~~-l~11~::~c:!~~n~i\':;,·;: ;a i~l\I~~~~:~ ';·1~~~!s~::.~a~pi:r~~i~~1~~:~::~ c~:~:l J,~;l~; 
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oper:-uion r::hould incle(•d be performed. ~o one can hope to be a ~uc<'<'""ful 
01}(.'ralor wlw if' not tl1orou~l1l_v grounded i11 anatomy; it is ratl1er morti(vi1lg, 
after amputating a thigh, to be unable to lind the femoral arfl>ry without 
loo:-:ening the tourniquet. or to di,;;;:-:e«t around the 1wck of the scapula in an 
attempt Lo cut into til e shoulder-joint; yet the surgeo n must not, in his zeal 
for the cu\ti,·ation of anatomy, neglec t the oiltcr brnuehcs of' med ie:il scic 11 cc. 
Thl' importance, and C\'Cn neees::. ity, of a thoroup;li knowledge or practi(·:LI 
an:nomy, ca.111 indeed. scarcely be overrated; yet it is more essential for the 
su rgeon to be well H'r"ed in pathology and therapeutiC'S (or, in other word!', 
to he an accomplished ph_r~ieian), than it i,;; for him 10 know the :.\ttachments 
of c,·cry muscle in the body, or all the po;:tiible rnriations of arterial dit>tri
bution. 

Circumstances Affecting Results of Operations.-ThC' "11rc1·ss 
of 1111 operation doe:) not. howe,·er. by any nH•ans1 depcn(l n.ltogcther upon 1hc 
ski ll of the sm·gcon. Every one must know, from hi s own experience, that 
during certain period,.. or in ceriain cli\sses of paticnl <:. 1 the gra,·est operntious 
h:wc been followed by faYOrable resu lts, while among a different set of pa
tient:'<, or at other timci', death has s emed almost ine,· itably to follow c\·cn 
the i;lightest use of the knife. Various circumstances influence the result~ of 
oper:ltions . 

. A;1e.-The age of a patient is a 'f'ery important point for consiclt'.'rat ion; 
chi ldren, beyond the ca.rli est period of infancy. rls a rule, bear operatious 
well. This is doubtless owing, in some ckgi·eP, 10 their freedom from con
l' tit.utional diseases and from tho;;e depressing habits of lifo which are often 
:wquircd with approaching nmturity, but is proha.Uly also due, in grea t mea
sure, to the happy carelessness and freedom from anxiety which is charactcr
i:<tic of childhood. A child neither !ooh forward t0 an operation with dread, 
nor is opprC'ssed with care for the future. when thC' opc1·ation is o,·cr. " .hi lc 
an operat ion may and often mu"t. be pcrformC'd without regard to the age of 
the patient, the surgeon should , as. much as po;:sible, asoid either extreme of 
life. The new-born infant has le:;:s power of recuperation than the older 
child, while. on the other li and, an operation might be perfoctl_v proper and 
su itable if performed on a strong nnd Yigorou1i man in the prime of' li f'e, which 
would be little belier than butche ry if practised on one toucrin~ on the vcq;~c 
of the g r:we. Especially as rega.rcls what arc l'O metimcs called operations of 
election or of co111plrrisance, is the ngc of the patient to be cons idc rrd; in a 
youn7 and healthy woman whose beauty is marred by the contracted cicatri x 
of' a burn, it might be not only permis:;:.ibl<', but en·u impcratiYe, for the ~u r
geon to re:;o rt to a pla.,tic operation for her rclit•f, though perhaps that opcrn
tion might enta il I on~ eo11 tin rmcnt 1 and might e,·cn ~t'rious ly endanger lifo; 
but 10 practise such an operation on a withered crone, who eould at Lest hope 
for bm a few mon1h" or year;; of exi;;tence, would be supremely ridiculou.s, 
were it not absolutely improper. 

The gl'1ieral slate of a palie,it's healt!t exercises an important influence upon 
the l'UC'cess of an operation. H ence it is obscn ·cd that those who::)e occupation 
ha,.;; IJecn of an exlmu . .;;ti ng or otherwise unhealthy eharacter, bear opt'l':ilions 
wor:;e than tho:;:.e who:-e lives have been spent under more frivorahlc c ircum
stance:->. This is one reas:on why serious operation~. such as amputations, arc 
le..-.s succe:;sfo l among the inmates of our larg<' city hospitals (for their patient<:. 
are u,..ually derived from tlic lefl.8t healthy cla:;;; of inhabitants), than among 
hearty agriculturists who bring to the operating f<lble a con:.titution unim
paired by ei ther the di <:.cascs or the ,·ices of tity lif'e. llence too , if', before n 
battle, sold iers have been worn down by long marehes nnd insuflicicnt food, 
they will bear the operations which may Uc rcndcrNl needful by the conflict of 
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the day worse than if their general condition haU been unimpaired by ante
ccd<:nt suffering. 

The condition of particular organs should be carefully inquired into. in 

r~~i~f ~,~~~~y~:~~:;:.:;~f f ~~~ri'~f~l~£:';l~i~;~~ii~:,~~,~~~1~1·~~~'.~i~'~£ ;} 
influence upon the· resnlls of operations exercised by the chronic diarrhcca. and 
attendant ulceration of t.he bowels, from which so many of our soldiers per
ished duriug the la.to war, and every practical surgeon knows how slight are 
the chance.ii of success, after even a comparati\•ely slight operation, in a pa
tient suftCring from affections of the urinary organs, and especially from the 

~:~;~~:~ ~o~~;~~r~L11~;·~~t~~ c~~se;~,~~- op~,~~~i~~11!~~!~;: ~.~.{>~?~:~~~;%i.1;~s~;)o~~;d 
until after confinement. 

tl1~r~~c~;~i;e~~~l~1

1~:1~a~~~1~~dioS~:~~~·a1~!c~~, ~1r~\::nci~~~~~~~e t~~ ii11~~~·!~ac~a~;>~~· 
which appear to be of a ly mphatic temperament, seem to tolerate operations 
which among other nations would be extremely fatal. An indi,·iclual of a 
chcerf'ul, light, and buoyant disposition, has, I think, a better chance of re
conry from a gi,·cn operation than either one who is gloomy and who fears 
the approach of death, or one who calmly and philosopbieally makes up his 
mind to either alternative. 

The hygienic conditions to which a patient is subjected before, at the 
time of, and after an operation, exercise a marked influence upon the success 
or failure of the operation. A man who is half statTed is in no rondition to 
undergo a serious operation, nor, on the other hand, jg one who habitually 
ornrlaxes his digestive powers by too much indulgence in rich and stimulat
ing food, or who exha.usts his nerYous system by intoxication . Those who 
ha,•e Jong been exposed to a close and impure atmosphere, or who have con
stantly inhaled noxious exha.ln.tions, whether of animal or vegetable origin, 
are less able to undergo a.n operation than those who have lived in large and 
well-.,,·entila.ted apal'tments and in a healthy locality. The hygienic sur
roundings of the patient at the time of operation are also of' great importance. 
Except in cnse of necessity, no operation should be done in very hot weather 

~:~>~11~~i~~ l~~=pi1~~~,;~~~~=n~~ ai'~'J~t~~~~1i~~1e\~}~1~~:~11~~ ~~e~·~~~:~nd::c~~~1~ ~l~~J(i 
be large, well ,-entilated, and in cold weather well warmed; it should be kept 
scrnpulously clean. The army surgeon must indeed practise his a.rt in cold 
and rain, or under the full rays of the summer sun ; his operations arc emi
nently those of necessity, and must be <lone umler circumstances whi<'h he 
cannot control. But in ci,· il hospitals, and in most instances in private 
practice, the operator can secure such surroundings :is are needful for his pa
tient's welfare. In certai n operations, as in those which i1wolve extensive 
exposure of" the abdominal cavity, these ex ternal conditions are of extreme 
imporlancc; l should not consider any man justified in performing oniriotomy 
in :~cold, a clamp, or a foul room. 

After an operation, a patient should be placed in the best possible hygienic 
conc.litious. As every operation (except perlmps the vel'y slightest) is fol
lowetl necessarily by inflammation, wliat has already been described as the 
hygienic treatment of the inflammatory process should be immediately 
adopted. 'Vhile the digestive powers should not be burdened by t he aclmin
ist.rntion of heavy or il'l'itating food, the patient must not be stnrved, undeL' 
the impression that such a course ca.n prennt the dc,·elopment of inflamma
tion. l know of no food better adapted to the condition of' a patient imme-
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cliat c_• ly after an operation !km milk, and henee J commonly dirC'ct milk diel 
under MH.:h c ircum ::;. tancC's . If it ~ecm lo opprcs:s the Mornach, or if there bf' 
any tendency to vomiti11g. the milk may be diluted with one-foul'tli or one
third il s bulk of lime-water. The after-treat ment of ii patient who has sub
mitt ed to an op<'ralion should be coutluet cd in a clean nnd well-ventilated 
room, suffic iently l:u·~e to allow from 1 JOO to :2000 cu bic feet of space for 
e:ich bed whicl1 il may contain. In est imating the cubic capacit y of a room, 
it is unfo.ir to consider great he ight as compensating for limited dimen ~ ion s 
in other reRJWCt:;; and the surgeon should not al low beds to be crowded close 
tog;ct lte r , becau:::.c a HI')' lofty ce iling bring-; the cubi c capac ity of the ap<trt
m enr up to ilw standn.rrl. Too muc h ::;t r ess cannot be h~id upon the impor
tance of free \·cntil:Ltion for :t surgi c:d ward i one of the g reat es t me rit s of 
th e pavilion syii tem of lio1' pital construction which wa!o\ so largely adopt.ell 
during the late war, was the almost imposs ibilit.r of making prwilions, espe
ciall y with ridge ,·cntiln.t io11 , c lose, as they would i1wa riably have been , had 
the patient s and hospital nt.tendants fountl it. practicab le to m:tkc tliem so. 
There is room for sceptici :3 m as to the practical utilit y of ma11y of' the plans 
for nrtiticia.l ventilation whic h have bee n proposed or bt c years; it may bl.' 
doubted whether anything can compensate for the :tbiicncc of large wiudows 
upon both sides of a ward. " ' hile tlie surgeon wo uld of course nor wish to 
cx po:;:.e hi s patient to a. draught , and would t,hcrefore tiiku carr not to plate a 
hed immed iately beneath au open wintlow, yet it is iilways be tter to run the 
ri sk of h:ning too much than lJy any chance to harn loo little frc:;h air. 

Not only should on'r-crowding be nrnidcd in n. hospital ward, but the su r
;reon should ndopl menns to a\·oid a ll sourcus of zymot ic poi soning from con
tagious emiinationl', whether gaseous or otherwise. Fol' this purpose, the 
ward should he kept. scrupulously clean; f\ll excreta should be remornd as 
soon as poiOsible, and if this cannot be at once done, dia inf'ec tants, and cspc· 
cially thosf' containing chlorine or earbolic acid , should Uc freely u:;ed. The 
ward should contain no unncces:::ary furnit ure; there should be uo pictures or 
engn\\·i ngs hung about the wn.!I:•, n.nd bed-curtains slioul<l be strictly f'o rlJid
den; thcf"e all sen·e as nests to co l
lect any noxiows exhalations whi{'h 
may permeate th P atmosphere. 1f 
:rny ('a_-:e of ery-:ipela:;:., py<t"mia 1 or 
ho:::;pitn.I gn.ngrenc occur in a ward, 
the aflC('ted person should bent once 
remo'"ed to ;rn isolatc·d apartmen1, 
or at len~I ~eparntcd as widely as 
po::.., iblc from oli1cr wounded pa
tients; 1ltcsc di!<ca,.cs, if not directly 
contagious, at ]past do harm by im
pairing the quality of the surround
in,7 a ir. 

Or·c:it care 8houl (l be cxu1·c i!:led 
in dressing wournl", ro ;tvoid a ll 
po.:;: .... ible ~om·ceti of infC'c tiou. For 
thi:;:. JHll'JlO"C' tl\C' ' 1 ward carriage," 
introdurctl inlo ho:-pital practice in 
tlii~ ('Ountry Uy Dr. Thomas G . 
Morton. is a11 admiraLlc contri,·-

Fig. 10. 

Th~ most important fc:iture of this apparatus is an :lrrangcmcnt by 
water is drnwn from a portable resrrvoir· , so that every wound <·a11 

wm~hed with a slrl'am of' fresh running wa.t er. If s po11gcs be employed,.. 
c ,·e ry patient. should ham his own, and they should be frequently renewed; 

5 
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n pledget of tow formr;; a good !mbRlitut(' for n i-.pongP, nrnl ha.;;; the :vh:ml:lge 
tlrnt its cheapness pC'rmils it lo be thrown away afll..'r once u!:>ing. The lint. 
or other material employed in dressiug wounds, :-hould ne,·e1· be u:;;<·d twict·; 

~;:~::::;·;:'.!i'.:l~~;\~,:q:~:.'.~~~~,r~:{!,:·:~·;~;~,~~·~':~~:::~~~,~~:~'C:i::0::::~:.i·~~~~ 
lli~';,(·;~) ,~~;1:1 r~11'.e1;~~~ ~l;1';i(~~1~ ~l~e~~~~1J~ · his own hands frequently in goi ng from 
ca~e to case, and he sliou ld enforce scrupulous cleanlines!' on the part of his 
clr·e!':;;ers and nur.o:e:'l; th{'i:;e m:1y serrn trivial nmttcrs, bul it is UJ on the allen
tion paid to just such things as the1'C that tlic well-doing of' a surgical ward 
often depends. 

Causes of Death after Operation.-A r~1tient may be inn. good 
condition for an op(•rntio11 1 li1(' operntio11 i15clf may be mo~t skilfully cxec11f(•d 1 

the hygienic condit ions hy which tile pati('lll is su rrounded may be excellent, 
:tnd yet the appnrcntly b('st g 1·onnded hopes of !'UCCC!:l:-l may be cfomppointed 
by death following the operat ion, :-:ome!imcs with great ntpidity. There is 
no subject which has grrater claims for the ,.;urgeon's f'Onf:.ideration than that 
of the causes of death oj~er operation. Thei:\e causes m.:iy, of course, be 
rnriom:.; but there me some which seem to he f:.O immediately connected 
the circumst::mcc of an operation luwing been performed, a!i to merit 
mention in this place. 

Shod.-A patient may die from the direct sl1oek of the operat ion. .As 
will be explained more fully when speaking of f:hock a!-i one of the conf:.titu
tional cffCcti'l of exte rnal Yiolcnce, there is a po:->itiw physic:.11 affection known 
ai'l shock, to be distinguished from the mental emotion and perturbation which 
somet imes recei\'CS the sam1' name. H ence it is erroneous 10 say. as is oflen 
done, that the occurrence of shock is pl'cvrnted by the ui:;e of anrestlwtics; 
the sensalion of pnin is ind('ccl done nway with, and much of the mental 
anxiNy which wa!' formerly the cause of intense agony heforC' and during an 
operation1 is no doubt aYOided; but there is a powerful cau:.e of positive phy
sical depression which, in some degrer, allcnds every opel':llion, irnd to ohviate 
which, no cerlain me:rns, as for as I know, have yet been found. A patient 
may conw 10 the operating table in a perfectly 1•ompo,;;pd and e\·en cheerfu l 
frame of mind, remain in a stale of complete anresthesia during the whole 
operation, and yet 1 without ;rn_y gren.t loss of blood or other obYious (':rnst>, 
die within a few hours after its termination, from a purely physical condition 
of shock. 

The shock of some operations is much greater than that of' others; thus a 
large amputation, ns through the thigh 01· at the hip-joint. is attt'ndcd with 
more shock than one through the leg or nrm; the rcmo,·a\ of a. tumor in the 
immediate proximity of the ha.11c of the skull, is attended wifh more shock 
than the laking away of a much larger lll:l.Sf:' from another part of the body; 

~'.:c: i~~~e~en~:.~~~:i°}:~';;~~eo~;e~1'::dpil:~s~1~t c~::1ii~1•;;~\~·;~. s~ii~·li1t\i ~~e:·;:~i~;:c~~n~1:;~ 
cord. The treatment of shock, aftf'r an operation, is to be conducted by 
keeping the pa,ticnt as quiet as possible, in a recumbent position, and endl•a\'-

~~·~~~gb~ :1;l~~);~1:(~c t•;nt~~~o1~1!~t:11:~'~i~~:,~:~:f'.11~c~t~;~~i'~fe s~;11~l~~ti~1';i·g l1 ~i:::~~ii~111~~ 
bnck.r;:;, 01· bottles filled with hot water, should be placed under the bedclothes, 
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son~ to produce an C:.'quablc warmlh of l<'mprrature. In hO.$pital~ 1 metallic 
foot warnwrR a1·t" 11:;mtll)' provided. and ~ h ould always he kC'pt in rcndinc.""· 
" rhilc Lhc bod)' is to be h pt warm, free :tcce'°'s of air to tl1e lu11gs must he 
H'Cur('d hy opening the windows, if neces~:uy, and C:.'H' l1 by fanning. -Fric
tions nre often dircct<·d, but arc of somewhat doubtful ntility, as rather tend
ing. in thcmseln,., to exhaust the patient. Brandy and :tmmonia may be 
ginn by the mouih, if the patient is :~hie lo swallow, and if no1 1 may he ad
mini:::tcrt>d by llw rectum, or ether may be gi,·en by suhcutaneous injection. 
A stimuh1 i11 g enema of oil of turpentine, beaten with ,rclk of egg, is often 
YCry sen·iceable. The iuternal admini:;trn!ion of hclladonna i:; adv ised hy 
Dr. R<'inhard " 'eber, and that of tligitnli::; 1 in large doses, hy Dr. Brunton. 
As soon as partial reaction has taken place, a full do:;.e of morphia should 
be g i,·cn, and tlii:;. , I think, is preferahly done hypodl-'rmically. A sixt h or a 
qu:1rt.er of a. grain of morphia, injcckd 1md<'1' the skin, is more quiC'k ly ab
sorbed, and therefore more prompt in ils effects, than a much i:'U'gcr do,;::e 
exhibited in the ordinary way. 11 is smprisi 11 g how much bcncfiL a patient 
snffCring from shoek will deriYe from en'n a quarter or half an hour's natural 
sleep; :t cup of' strong beef-tea. well :;t':1sonC'd with peppe r , should be in readi
nes>< to be adminif;tered as soon :t:' the patient awakes. 

Af'. there i:. always ri::;k of reaction running into violent traumatic or in
flammatory fon.>r, it i::; well for the su rgeon, as fnr a.'> possible. to u1'e extC'rna l 
stimulation, and those internal remedies which are mol'e evanescent in their 
effects, such as :tmmonia.1 rather than brandy or othe r preparations of alcohol. 
It is sometim<'s nect:'Sf'.ar:'' to delay the dressing of an operation wound on 
account of the occu rrence of shock; under such circumRtances, when rC'ac
tion has occurred, the dressing should be <'fleeted as simply and with :l.S 

little pain as po::-siblc. 1 hav(' S('en grave injury aceruc from the introduc
tion of' suture:o, in 1he ca~e of patients just recovering from the shock of an 
opernt ion. 

The older writers described what they cnllNl "seco11dm·y or 7·11sidio11s 
shock," which might come on ~rnbsequently to or imJ.,..pcndcnlly of' the occur
rencP of the primary form. Tliil'.'1 which is the most fi:ttal ni.riety of shock, is 
de,·elope<l at nn illten·al of from se,·e ral hours to one, two, or more dnys after 
an opC'r:uion: it is, I belien, in most if not in all cases, dependent on the 
format ion of liemt clots, 1 which may cause Math by directly cmbarrassi11g tlie 
action of that 01·ga.n 1 or more remotely by fragments becoming dctaehccl and 
plugging the arteriC'S of the brain or lung~. :i. fatul result being thus caused by 
the process known as embolism. EitheL" primary shock or gl'eat loss of blood 
would, by climini~hin~ the force of the cir<'ulation, tend to incrf'ase the ri ,.k 
of thi:; formation of heart clots. The most p1·omisin:r mode of' trea1ment con 
::; ists. in the frt>c i1dministmtion of ammonia, either by the mouth-fh·c grains 
of 1he carborwte being given en.~ry half hom-or by the intn1,·enous injection 
of diluted nqua ammon i:c, as reeommrnded by Cotton, of Edinburgh. 

llemorrlia,qe a.t the timC' of' or subsequent to an operation i~ very often the 
c:iuRc of death; nothing ean be more erroneous than to assert, as is some1imes 
done, that a moderate loss of blood during an opcmtion is b(·ucficial to tht· 
patient. En•ry drop of blood is rnluable, and though we may noL ~o so fru· 
as to say, with some of our predecessors, that blood is tl1c liquid life of' the 
body, t l1ere C:l.n be no question Ll1at there is no surer way of making an opera
tion un~uccC'sRful, tlmn to neglect C\'en a.ppai·cnt ly slight hemorrhage. The 
absolute amount of l>lood lost during an operation is not so immediately the 
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Preparation of P atients for Operation.-ln view of the great 
<bngcrs wliid1 arc lhus ~t·cn to accompany eYery operation, it. CCl'ta inly bc
l1oon:s the surgeon, when<;:\ er it is practicable to do :so, to take measures as 
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to re-mo,·e the opcralor's hat, l<:st ii should fall into the blood, :\nd in which 
almost all the by~tnmlers continued to solace themselves throughout the ope
ration with pipes or cigars. 

Operation.-The ~tcps of an operation :;,hould all be planned in ach·:rnce, 
and 1he less talking that is done after the knifo has bce11 oucc taken in hand, 
the better. Time is 1101 quite as important now as it was before the days of 
aua>sthesia, but it is ce1·1ainly not good for the patient if the i:;u rgcon he 
oblig:ccl to stop and hold a consultat ion at each stage of the operation. Tlie 
inc isions should be made as much as possible in the lines of the mi!urnl 
depn:sRions of the part, so that thcr will come toget lu:r withouL undue tension 
or deformity; they should be suHicicntly free, anti made with a firm JH'cssu1·e, 
sufliu ient to carry 1he knife through the 1'ki n :ind superficial li\sci:t aL the fit·st 
cul ; at the same time the operator should ne\·er be in a hurry, and ii liould 
nor be misled by any idea of fancied boldness inlo stabbing rashly into his 
patient's body-a course which is never requisite, and which may occasion
ally lcatl tho surgeon much deeper than he has any wish or iutC'ntiou of going. 
]fomorrha~e during an opemtioll should be pre\'entcd b.Y the use of a tourni
quet or Esmarch's Lnndage, or by the pressure of tin assistant's fingers; it is 
C\'CH sometimes <lc;iir;_\hle to pn.usc an<l secure each a 1'1.ery as it is di\'ided. 
'n1en the opemtion is completed and all oozing of blood eliccked (which nmy 

~: /i~~i~~it~t~~, b~!\~~ur~:~; ~~,1~·r ';~s;~c!~;·c~(inc~FQ ,~:~~e~v~~· ·~~~ {~~~t~<~':~~~ 1',~:)~ 
the edges of the incisions should be brought together with sutures. This is 
bc:3.t done while the patient is still in a state of :inrcsthe:,ia.1 though if tll(~re 
ha"e been much shock 01· hemorrhage, it should be tlcforrcd until re:H·lion 
has taken place. The sulures may be made of ligature si lk , of ordinary 
thread, or of metal. The lead suture is, I think, prcforablc for most cases. 
as it will not brnr a very great strain, and thus ac!s as a kind of' safoty-\'ah•e 
against undue tension. In other cases, and especially in certain plastic ope
rations, sih'er or unoxiclizable iron wire forms a better material than lead, 
and w!tcn \'ery close approximation is required, the harelip pin may be e1n
ploycd in prcforcnce to other forms of su!u rc. 

lf' tlie wound be exten:;;i\•c, it may be 11 ece1'sary to give additional support 
by means of adhesi\'e plas!er. ~arrow str ips should be used, 10 be •~pplicd 
between the points of suture, and to extend some di;itance on either side ol 
the incision. Thc wourn.l shou ld 1ht·n h<~ liglitly dressed, and the patit>nt 
placed in a clean bcd1 wliicl1 should be at lmud and already wanned. It is 
often a good plan to give a hypodermic injection of morphia, before the patient 
has quite recovered from the cffoct of t.he anresthetic. The after-treatment 
ha.;;; already been referred to (see page G·I). 

The sm·gcon should 11oi, if practicable, l<'a\·e hi:; patient, until lie has seen 
him ('omfortalily fixed in !Jed, till compl(·!e reac1ion has occurred, and till he 
i:-; i-ati~ficd that 110 risk of bleetling is to be anticipated. Il e :;ltould iil~o 8CI:! 

that a competent nurse is in attendance, to whom he should g: ive full and 
explicit directions as to the mauagcnwnt of the patit!nL in the interrnls 
between his Yis its . 

A..~:ESTllETICS. 

It must br a.cknowleclgcd that a great clrn.nge lia~ be('ll bl'ought nbout in 
thr practice or opcratirn surgery by the intl'Oduction of Anmslllelics; pati(•ll!S 
will now submit to operatioris wliich formerly thC'y would rn.!her ha,·e flied 
than endure, and thus many op{'l'ations which without amcstlie'!iia would have 
been absolutely impracticnble, a.re now pcrfCctly feasible and are frequently 
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sc('s;<;, cutting rm anal fh;tula .. nnd tapping a h~'drocclc, arc quickly tlonc, and 
do not usua.ll_v requi re the m;c of thci'c :1gpnts. 

J-fistory.-The ltistol'~' of the introduction of anxsthc::ia. into the practice of 
surgery is a subject which is full of interest, and well worthy of the ntlenlion 
of enry intelligent practitioner. The limits of thi s work wilt not, however, 
permit more thau a ,·ery brief reference to it. 

~l:rny efforts to pre\·cnt the (XLin of operat ions had been from time to time 
made, by the use of narcotic..;:, e ith<'r in ntpor or administerNl internally, by 
pre..;:::nire on the nN\·cs of the part,1 by profuse preliminary bleedinµ-, by elN·-
11·icity, and by other methods; but the first really promi::;.ing experiment in 
the inrroduttion of an;l!sthe>:.ia elates back but. about a third of a ('Cnllll'y, to 

~~~(k~.~:~ 11~~~: 1t~.\~'~1o~~·i~1~~1~~cb;~:~t1111~;1~ ~~::.~~~ ~~ i :,~a;:1f ~,(~;, 1~:i:11;1~~~i~~1;: 
viou:-ly been experimented with hy 8ir llumphry Davy), ancl in that condi 
tion submit1C'd to the ex traction of n. tooth. Dr. " 'ells repeated hi~ experi 
ment Lefore the medical facuily and students or Hnr\'ard College, Boston, Lnt 
bnwntaLly failed. Jn 18-Hi, Dr. "r· T. G. l\Iorton, another <lclltiM, a pupil 
anti par111er of 'Velis., began to experiment with tlie n1por of ether1 whct.li1·r 
indt>pendently or in cousequence of hints rccein•d from Dr. "\\-clli:;, Dr. 
Ch:1rle,.; T. ,faekson. or both, has nc\·er been sat isfac1orily es tablished. J t is 
Matctl that )lo1·!on's fir::;t experiment was made with chloroform (under the 
uamc of ch loric ether). and hence the honor of discovering both of the great 
ana•sthetie agents of modern times has bN'n cbimC'd for this countl'y. h 
seems proper, howcHr, that tbe r<':\l credit of a. <li:;;.co\'ery should b(• gi\·cn to 
the man who first practically makes that discon:ry useful to his fellows, :ind 
lwneC' the merit of i11troduci11g cblorofonn as an amcstltC'tic belongs, I 1hi11k, 
as undoubtedly 10 Sir James Y. Simpson, as doe:;;. the merit of inLroduciug 
etlierto Morton himself'. 

The fir;::t surgical operation (heyond the ex traction of a tooth) done with 
the :.1.id of ethe r, was the removal of a tumor, Ly Dr. Jolin C. "-HTTC'n, nt the 
l'1a:-:.:acllll.$etts General U ospital, in 18-16, the aml'stlt<1tic being admini.$tered 
Ly Dr. :i\lorton. The first case in which ether was used in this c i1 y. was, l 
believe, one of dislocation, at the Pennsylvania Tlospital 1 the opcrn!Or LC'ing 
D1·. Edward Peace. ln the fall of 1817, Prof. Simpson, of' Edinburp:h, 
be~an to experiment with chloroform, which soon h1'cnme the favorite with 
British :rnd Continenrnl >:.urg<'onf:, Ly whom it is still almos t uni\·e1·sally pre
ferred to ether. The latter sub:::.tancc is, on the 01he1· hnnd, prefoncd in some 
parts; of France, and \·ery g<mcrally in this country. 

Either :1gcnt l1ns some adwrnlages over the oihcr, and i::ome corre~pondi11g 
disndnrntages. Ch loroform i:;; more prompt in its effoc1::; 1 ban ether, the pa
tient is usually quit'fer while coming unt.ler its influence, it is lc:.s apt to cau:;;e 
•·omiting, n smnlkr quantity than of ether is required to produce amcstlic•:iia, 
nnd the patiC'nt reacts more quickly when tllC' inhalation is !:lopped. It , how
cnr, requires much greater care in its administration th:in ethl'r, and i1s use 
is ntt<'ndcd with much greatC'r risk to life. The above l" lat<'ment gives my 
own c.-.timntc of tl1e r<'lativc merits of tlicsc agents, and, I b<'lievc, ('OITC

spontl.s prelly do:::.t'ly with !hr op inions usually C'nlel'tained on th<• s11bjrct; 
it is, however, but riglit to say that Dr. Lente and Dr. Squ ibb , of' New York, 
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bclic\·e tli:u anrc,.;;thesia. may be inducrd by mean~ of 
safoly be done by mea ns of ch loroform, and with a 
weighing \'Cry little more than th e requi site 
otl1cr writers ha\'C maintained th<lf \·omiting ;H 

by ch loroform as Ly ether. DI' KiJd 1 on the otlwr 
quit e as dange rous ns ch loroform (Dub . Qu. Joum. 
P· G:J) . 

For my own part , J confc:'lS prefer ether, in a. very lal'gc majorit y of 
ca~Cii; it is ccrlainly, I t hink , than chloroform. and is ~u!ficiently con. 
venit·nl for :ii most. e\'C' r.v case the surgeon is cl\lled upon to trea t. Jn 

~~1~:.:~~ ~\~~:~ ~;~:~t;1~;~~,'·~ ::~ 1g r~:~~er s t\~:~~;~11~~t :t~lf~l ~~!~gof? 1~~~,~~I~:~'~ :J r~~~:~c!:i 
~~y , ~.'. ~'.' 1; 1~ ~;~~ n~1~,~~ ~ f :~ ~~ ~~ t 1~;~~~1 ~;,c~~1\~~~f ~ ~n~ 1 ~ ~~ s~; .~~;1 ~o ~~t lt1 ~el :1';·~~1~ 1~1~!·u f ~ 11~~ 
prefe1:red for operations :ibout the face, when there is any po~sibility !hat the 
use of a hot iron may be required. 

pr~1:~1£~~1~;:~~;:~~~a:~::ss~~{:~:;jJ ~~,~~~)'{~;~e~ 1~~8i1t1~0i~~fm~~s;·~~~1~1~~ '_f; i:e~~-~~ 
s:1 id 1h:1t org:inic vis1.:ernl disea<5e, e:spccially a. fatty st:tlc of the heart, should 
fol'bi<l the use of' :rna:sthelics; hut whatever may be 1be ri sk under these cir
tumstnnces . it would prohahly be still greater if the operation we re pcl'formed 
without an a n:::cs thet ic, and he nce I ca nnot think it s use ill SlH.: lt cas('S impro
per. h would, howeve r, lw right. if di sease of the hca rl. were suspected, to 
watch tli e ii<lmin istration witl1 special <:<~ re, antl particularly to give no more 
of the a na:sthetic titan mis absolutely necessary. The pn.ticnt shou ld be pre
pared by l'L'mo,·ing any eon::;triction of the clothing upon the t.liroa.t or around 
the w:iist, so as to prevent pressul'e on the larynx, or inicrf'erence with the 
aelion of the diaphragm. So solid food should be take n for several hours 
before 1he a11n.~s tht'li c is given. t hough, if there be mueh depre~sion , it is often 
\\Cll for tlie patient to :-wallow lmlf an ounce or an ounce or hrnndy, wi1h a 
moderate !lose of Qllium or morphia, immed iately before the admin istration is 
bqtun ; if the opera.t.ion be neces;;arily prolonged, furthe r restorati ves ;; ltould 
be ~ivt:n from time to time, t he use of the n.n:estbeti c be ing suspe nded sum
cil·nt ly to allow the action of degluti tion to be performed. The pat ient is best 
placed ill th e recumlJe nt position to inha.le m1y aml!stheti c, though thi s is less 
impo1·tant in using ether 1han in us ing chloroform, when it is absolute ly 
ei'sen!ial. The inliahuion should be bc~u11 g rachrnlly, ~o as not lo alimn the 
pat ient by the impending se 11 se of suffocation , aml :tll unnece.-;sary noi SL• should 
Uc a\·oided, ns tending to produce undue exciteme nt and delay the induetion 
of ill:'ll'llSibility. 

lijf'ecls of A1uestl1et ics.-Thc first cff<•ct of an an:l!st.het ic is upon the 
ll C't '\'OUS system; there is ex<· ilation , usually pleasurable, followed by insensi. 
bility LO pain :ual comple te unconsciousness, though some of the musl'les may 
r('main Rlightly 1.'igid and len;;e , and rPflex motion Le not tot:tll y aboli shed; 

~i~.;~11~1~~~~~~-~~~~~~~~~~ ~~;~~~tli•~:;011~,·· ~~~i;~~~~P:P~ tl:~~;r~:· 1~~-l, ~~1\~~t .~~~~~~~~ 
of sens:uion nn<l voltrnrnry mot ion is all that is requi s ite. In the next Rtage 
there is comple1e relaxation of the muscular system , while lli e force of the 
circulation and r~spiration is much dimin iRhccl . This condition mu Rt be in
duced for the performance of the more dr licate operations, and for t he rcduc-

::. J~i~l~ i :l1~~-:~~~j1~;1cf ~~.~~~ :~i~ 1:.~~;~~~1 ~:~~ 1i1~~1 s~~~:u1;~~;1~~<l ~ r~fi~:'~'l~~;o~~1 ~1. ~~j'~1 ~!· 

;;:~i~:::f:~'.:;;;~~~1~~,~~~11~;:::~~·:~:::~~~:i:n;;~:r~~,:~,:,~~,::.:;t;·~,:~,~r:~:::~,~:~~~i~~ 
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an:J.'51hctic either rcmo,·ed or continued in les::;cnC'd qunntity and wi1h extreme 
<:arc. Stertol'ous brrathing. as point1•<l out by Prof. Li:'.tl'r, is. of two kinfls: 
one, the palati11e. which is caused hy ,·ibr:itions of tltf' :_;:oft p<1\atC' 1 may oecur 
early (as in ordin:\I°)' snoring), an<l is not nec<'8Sarily imponant; 1hc other, 
01· lw·.IJngeal i; tertor, depends on the \'ibrations of the poriions of muto11s 
membrane which smmounL the a.piccs of th e aryteuoid c:utilagl·i', and is 
afoays indicati\'e of ext rcnw danp:e1·. Dt•atlt from t.he ndmini:'ltration of' an 
an~t':--thctic may eome from failure of' either foot of 1he \'ital 1ripod 1 the lt('ad, 
tlie lung:_;:1 or the lno>:~rt; in 01her word~, it may L(· due to coma, to osphy.cia, 
or to S,f/IU:ope. ~\ ~ a matt<.•r of practical cxperi(·nct', it is very dillieult to 
dis1inguish whic:h of these conditions may luivc lwt•n the primary 01w, fo r 
whiehcn."r orgn.11 fail~ firM. the other10 cca~e to act in a ,·ery short tinw 1dt<·1·
wards. As show n by Prof. j , ister, the a.ppearnnce of' rcspiratiou may con
tinue after the supervcnlion of true laryngeal sti:r101· ::;bow:; that, the acce~:; of 
nir to the lungs is grea!ly impeded, if not absolutely ('!i('(:kcd; hence deaths 
nre sometimes attributed to paralysi1' of the heart, which :tl'C really duc to 
a:.phyxia. Ori more conectly, apno.:a. The following is the court=c to be pur
sued whenen~r death :ippears imminent during ana.:sthesia: The inhalation 
must he immediately stopped, and the patient snppl ietl with fresh air by 
ope11i11g windows, etc. llc should be turned on his side to allow ~id to 
eseape from Lhe mouth. but should on no account. b(• raised from th<' recum
bent po:" turc. :KClaton. Sims, a.ml othCl'.5, belic,·ing 1hat the risk in chloro
form poisoning i~ from cereb ral :rna:-mia, advi.5c that 1he patient t:>houltl be 
i1wcrted . !'O rt1' to fornr the flow of blood to tile bmin. fohalation .~ of nitrite 
of amyl a re SUfrg-c:-1cd by 8cltiillcr. :rnd by Burrall, of i\ew York. and have 
been SlU.:CC.5sfolly employed by lhdel' and otliPrs. Th<' tonguf' should be 
drawn out as far as po~,,ible. with tcnaculum or artery for<'eps; ex1reme pro
trusion i.s ll('C:<'Si<ary to insure open ing of the lary nx. .Al'tificinl respiration 
should be at once employed, and is mo:;t conv(•u iPntly effi:cted hy alternately 
compressing antl expanding the wall!' of thl' chest. Eleet1·icity may be 
applied over the region of the heart a.nd diaplir:igm. and throug-h to the ~pine, 
while cold water may be dashed onr the face and che&t, and frictions applit'd 
to th<' extremities. Fitz;!crald. of l\Idbourne. sug-ge1"ts intra.n .. nous inje1·tions 
of ammonia., while Baillie advises the introduction of' ice into the rectum. As 
soon a~ the patient is :\Lie, he should swallow n little brnndy. lf' it slio11ld be 
HC('('""al'_Y to r<:-tlpply the :ma:sthetic, it s hou ld be done witl1 renewed caulion 
and watchfu!nl:'~s. ~'oel. of Louvain, hadng constantly ohsern~d a i·enous 
pulsi> in the juguhLr and sulH'laxin.n veins during tile stag-<" of :Lwaking from 
chloroform amesthe::<ia, considers 1his an e,·idencc of profound functional dis
turb:.uice of the heart, 1u1tl urges that tlie p~~tient 8hould be ('a.refully watched 
ns long a;;, this phenomenon cont inue-;. 

Secondco-y Ejf'ects.-Certain secondary consequences of an unplea~anl 
nature are oceasionally du e to the u$e of :\n;;esthctics. Thr!:w ;~1·e ilC'adache, 
sick i:;tomach, n.nd bronchial irritation. Jn ncn·ous wom('n , hy iiter i('a! !'_Ymp
toms are sometimes dt·vl'iopcd. wliielt may con tinue for somt• time and c:anse 
a good deal of a1111oyance. Jt is sni<l that apoplexy or paralysis is sometimes 
produced in old persons by the use of' anresthetic~, Lut ·1 have never met wi th 
sueh an oeeurrencl' in my own practice. The nausea a.nd \'Omiting wlt ieh 
Yery freq11cntly fo llow tlie use of these ngents, and cRpccialt_y ether, lll<\y be 
usually rc-licvc<l by giving small quantities of milk and lime-water, or of iced 
carho11ie-at id watc>r; i11 more senrc eases, chlo roform. given in dO."'('S of 
twenty or thirt.y drops in cmul~ion, will he found very eflllctivc. The occur
rence of tlic~c annoying symptoms may often be JH'(•vcnted hy giving a hypo
dcrmi<' injt•ction of morphia bcflwe the s tate of an:.e . .;;tl11·~ia hits pa:'-ised off, aud 
tltu::o allo'' ,ing the system to rcco\'er itself by a fow hours' sleep. '!'lie bron 
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is :::old for a foothnll) lined with patent lint, an<l wi1h an apel'fnrc cut for the 
face. Prof. l~orh~ . of Pnsin. stuffS the nostrils wi11L cot1011, 1md cau .. es 1hl' 
patient to inhale Ilic c thc rc:d \npor from n pig's bladder clO:'l'I)' fitted to the 
mouth. Other iulwlt•rs, more or less complicated mlll ing-euiou5, liave IJ('l..'ll 

devi::.cd for the administration of ether (includi11g tlios<• of Drs. T..cntc, Hquibh . 
.Alli,., and Hohe, a11d tlio::.c of l\lcsRrs. l\Iorµ;a11 a11d Hicli:mlson, of Dublin). 
Um J am not aware tliat they po:-<sc:;s any practical mh•a11t:.1g-c::. on:I' !lwsimpll' 
method which] h:.ne rPcomme1Hlecl. \\'hn.tc,·cr apparatus he usc>d. gn•at tan• 
should be taken that 110 compression Le cxerdsed upon the htrynx. Tlic lipR 
and no~e may be :mointed with :o.:.imple CCl'ate or cold crcnm, to prevent :my 
cuiancous irritation from the rollt:ict of tl1e ether. 

Cli/orqform is, J think, best gin•n from a. folded hnndkcrchicf or piece of 
li cld at fil'dl the or :' ix inches from 1he nose, nm! afterwards brought as 
p('rliap-" ai" half an inch to n.n i11ch, hut rn:'\' CI' allowed to !ouch . .Kot 

more thnn a tl11idrnclim of <:hloroform should be poured on al 01we, and ('rn
porntion ma.y be pn·,·e111ed by throwing a single tow('\ loosely O\'Cr the ope
r;itol''~ hand ::uul pa1ient's face. This is not as .'l:·d(> an :i7e11t :i.s e the r. and 
one> of the principal dangcr:s in its administrn1io11 i:- the ri~k of loo great co11-
ce111rn.tio 11 of its \'a.por; hence thf' surgf'on Rhould constan1ly bear ill mind 
the importance of allowing a suflici l'nt admixture of a.fr, and .o::;hould CIT on 
1hc ~ide of a.llowinJ.!: ioo muth rntlier than too lit!le. The an.~rngc :tmoun1 of 
:rn;c,.tlieiic required for an onlinnry opel'ation is from half an ounce to a11 
ounce; though Prof. Gro:e::s state5 tba.1 he ha.;; gi\'en a.o: nHl<'h as twenty ountc.; 
in two ho111·~. without any unplr11sant conseqnrnces following. Yuriou ~ 
inh:dcn: lian~ been de\'i.-:;cd with a view of l'Cgul:tting the amount, of clilol'O
f'orm used. and of 5CCuring- tlie prope r admixture of air, antl when tht' ad
ministrnt ion ha;;; 10 be conducted 

~f~.;:1\:1~1tn~f~~;\~~~-~~~~n~,0p~!~~.~~~~ 
OIW Of' thC'SC instrU!llClltS might ?ft31-
a.clrn11tag-eously be resorkd to; . 
but in the hands of an expe ri-
enced person. l bclie,·e that the 
greatest safety to the patient is 
that Rense of imrncUia.tc r espon-
sibili1y whieh s hould always be 
foll by the g iver of chloroform . 
and that hence the best inl1alt1· 
ma.y occai:;ionally pron: injurious j!_ . 
by inspiring a false sense> of se-
curity. )Ir. Clo,·cr's apparatus, 
which is probably tl1e best, is thus 
describct1 by Erichsen: Jt co11-

Fig . ll. 

sists "of a hag holding 81100 
cubic inc he~ of air, whicl1 is sus
pended from the coat-colla r :\t !he 

Clover' H chloroform a.pparatu~. j Erich.-rn.) 

bnck of the :vlmini::.trator, and conncckd with tlie face-piece by n fit·xiblc tube. 
Th!' bag is charged hy mean~ ofa bellows (F ig. 11, 1) mem:111·ing 1000euUic 
inche,.;; :rnd the air is pa~sed through a box warmed with hot water, iuto 
whiC'li is introduced at each filling of the bellows :\S much cl ilol'Oform is 
required for 1000 cubie in ches of air. This is done with a gradnated 
syrin).!:C ( Fig . 11. 2)adjusll'd by a screw on the pi~t.on-rod to take up 
than tlH' qu::intiiy determined on, which is usually from 30 to -10 
\\'lien the Lag is full enough, the tube is remo\'ed from the 
vessel, and the m outh-piece (Fig. 11, 3) adapted to it. The 
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~~:(~ ~l~;nt7;~1'~~~~\'~J<lL~l~r:h~/;;g~~J:~t\\~;gt~~~ ~·jj:.~l ~fb~~ ~IJJ~~l~il:~)~l~t:~ll~ ~:~~11~~ 
l~~~ :~le~::~~ i ~~R :i~l:.~ :.\~r:S.d ~'~ ~111 ~il l;~il1;~ ::c t ~~~;c :~ow ii1 ~~c ~ :~ ~ i ~.~ ~ t 1~~ :.',~:~~~c :~~ t•11: :~ ~1 ~ :.~ 
C\'Cr accurate, can take the place of the person<'\\ ca.re and attention of the 

swf~·~::·~·ture of ether and ch loroform is f're<p1ently Ui'cd in this country, rind 

::•~:~~~!~~~~~:11~;~~~~j'.~':~·:
1

~o~~:i;'ef ~:i~p::;;.~e~;·~;;on~;",;~~:£~','.\:,~'.~';;:~~;~~'~i~ 
from the use of e.thel' alone; and I h1wc seen, sucl1 ~crious 
symproms fo llow the use of 1hi.s combination, that had to be 
temporarily abandoned, when the patient was on ly prompt re-

cot~~:~-i~~1 ~ll~~~~:.'1!l;;~:!~,i 11~~:~~1;~:.incipally belonging to thP group of ethers, JmvC' 
been found to po::se~,. amestltetic properticl'. :rn<l h:l.\'e been occasionally rm
ploycd in surgery: none of them, however-not even the bicltloridc of mctlty
!('ne, which is employed by Spencer " rells-li :\S proved !'O f'ati.- liictory n" to 
take the place of rhe two n.genti::, the use of wltieh has been abo,·e described. 
The !l.ame may he :"aid of the intra-?:e1w11s fr1jeclinn of chloral, as recom
mended hy i\l. Ore. nnd olher Europf'f\n s urg:c•ons. 

Nitrous o.cide, or la11glting gas. which, it wi ll be remembered, wns the 
substance employed by Dr. Y{Plls in hi ~ early ex periments, has lately he::cn 
re-introduced i11 this country, and is quite extcnsin:ly Ui<C'cl in denta l practice. 
I !::we seen an tlmp11t~1tio 11 done while the patienl was rendered un con:-eious 
by the u,.;e of thi;:; gaf:., and thougl1 the :::ymptoms presented were ~uffici<'nt l y 
alanniug. it ce rt ainly f'CC'nH:d a11 cfl(.'ctivc agent as far ns thC' prevention of 
pain wa-'i coHccmed . It appc:1r:o to act by inducing an :l.S-pbyxial condition, 
which of eouri'e could not be long continued with .:;afcty to 1he patient, : it is 
110w, l believe, almMt univcr:oally abando ned as an anre5thctic in gene ral sur
gery, though it i~ l"till conl'fnn tly w~ccl in the extract ion of teeth. 

Local An<eslhesio is :-ometimes useful in prc,•ent ing the pnin of :::light 
ope l'ations, where 1111con:;eiouf'ness on the part of the patient is unncce,.;!-'=ary or 
uncle:-irablc. It is usually produced by 11te application of col<l to th e part to 
be opera ted 011, ritlier hy means of a mixture of ice and ~alt, ns recomml•nclecl 
by Dr. J. Arnott, or by the rapid en1poration of cihcr or other very vohui le 
suhstances, M· proposed by Dr. Ri cl1 a.rdson . The freezing mixture may be ap
plied in the j)l'OJlOl'lion of two parts of powdered ice to one of salt, being 
kept from the surfri.cc to he nmcsihetized by inclos.url" in n. bng of gauze or 
of tliiu muslin. Tc11 to fifteen minute~· application is usually sullicien l to in
sure the freezing of the skin, wh ich becomf'S blanched, opaque, and tou~h, 
and may then be inei:o;Nl without suffering on the pa.rt of the patient. Dr. 
Richardson's method ('Onsis ts in :ipplying a fine i'pray of pure ether in the 
li11c of the propoi<ed i1H·i5ion, by mf'm15 of a h:ind atomizer. The f'ame wri ter 
rceomnwncb lliat whC'l'e 1his method ii; cmployt>d, the inei"ions ~ hould be 
nrnde wi1h scis:::ors inf'tcacl of a knifo. Actording lo Dr. Lttamendi, the oc
cu 1Tcnce of a n::cMhesin mny be ha~1ened by making a. slight incil'iion, not 
<let'per tlian the p:1pillary layer of the cu1i:' 1 as soon a." the part to be froz('n 

~~~~};~~::·:i:~·::~~~;;;~,;\:r.,~: 1~~,~!:E:~!;~:'.'.~·.d:~~~:P;,~~;1.~E~i;e"I~~;~'.~:~;~~ 
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for all bllt YCry slight operations, if for no othe? r rea .. ,on. on acC'ount of arnid· 
ing the mental shoek whieh is entirel y cfotin ct from the :;ensa.ti on of pa in. 
l\loreon:r, 1he procc:os of frerz ing is i1 se lf ,·cry painful in some· ill -" la lll'CS. 
espcr ially when mucous memLnine is i1woh·ed, a" in the l~f\1'(' of hxmonltoi <l ~, 

and th e use of the ether spray is not enlirel y free from d:rng-er ; thu ~, in a 
case of exci ~ion of the tunica. rng inali s fo r hydro<·c le, which occurrcd in thi s 
c ity, the u:oe of the :opray was followed by cxtcns i,·e g}oughing of the scrot um , 
which well.nigh cost the pa tient hi s li fe . 

Another mode of producing local ana•sthes ia1 whic h jg hi ghly comm r ndcd 

by B~1~1~~l~ ~;~ ~~:~~0~1J11 ~'i~~\,~~! 1 
oit ~~~~~:~::~~~~s:1 )I ) ~!,~~~~ i;i;v~f t 1~~ 1~~~1~·:nc;c~:~~ ~au. 

ti on , which is neve r to giYe ether or chloroform to a woman, ntiless in the 
pre::.ence of wi t net:scs . A curious but undoubted property of' the!'e age nt s is, 
that they occas ionnlly produce mo~ t viYid eroti c dreanu;, and this may hap
pen even wi th a pa ti ent who::.e mode of li fe and character are above !mspicion. 
Se,·ern.I mos t vexatious prosec utions, and even cmwictions. fo r ind rccnL ns. 
sault, have occurred in thi s country, where yet ca lm nfl er.in vcstigation rpn. 
dercd it nlmost morall y ce rta in tha t no assault had been committed , and that 
the pl:tin1iff's sensa tion:- ha.d been q uit e deccpliYc, and due to the effoc t of 1he 
amcs theti c which had been administered. ll cncc a woman may, without any 
CY il intention , a nd really bcli eYing that she is te llin g: th e truth , inflict a n ir. 
remediable inj ury on a medical prac titioner , if he cannot by the e,·idencc of 
e_YC ·\~1 itn e~cs prove the incorrcc rncss of her assertions, and thus es tablish his 

CHAPTER IV. 

MI XOR SURGERY. 

IT is not intended to embrace in this chapter n clcl'c ri pti on of all the opera
tions which nre usually trea ted of in works on )linor Surgery; some of these 
procedures haYe alrcndy been refeITcd ro, and otl1 ers may be more appropri
a tely cons idered when <li scussi11 g the various conditions which dema nd their 
e mployment. I purpose now merely to desni be ccrrai11 minor surgical man. 
ipula tions which are applicable to a great va ri e ty of C'ases. and which sct'm 
therefore to find an appropria te place in this p.-eliminary di vis ion of the 
work . 

Bandaging.-Ba ndages are used to retnin surgical drc~s ings. to exercise 
compress ion, to MSis t the coapta.t ion of wounds, or to keep injured part s at 
rc::. t , as in the treatment of fractures and di s locati on~ . The mos t con veuie11t 
fo rm of bandage, and one whic h is a lmost uni n~rsa lly :ipplicaLle, is made by 
tea ring unLlt>ac lied mu!'lin or other ma terial into stri ps from two to fo ur incites 
wide, and from fi ve to e ig ht ya1·ds in leng th. One.inch bandages are ocea· 
sionally used fo r application to the fingers or peni s, but stri ps of adhesive 
plaster are genera lly more con n nien t fo r retaining dressings to thC'Se pa rts. 
A bandage two inches wide is suitable fo r the head or neck ; oue three or 
three and n. half inches wide fo r the arm or leg, and a fo ur-inch bandagt- fo r 
the th igh. S till wide r strips, fi n or six incht'Si are required ro .. the 1runk. 
T o be ready for use, these b:.rndnges are ti g htly rolled, e ither Uy ha n<l or by a. 
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~i~: ~~c~S!~~:·~~l:.g t;~!1 i~:~ il~o~~;111:~~. i~11· i::.~~r:·o::k ~1~~;tlm :~~~:~ }~L;:~f.~;;-;;~~~1<~1 :~~1 i~::i I~ 
b~:::)(~~(~~~J. s:;r~~'l~llll~~~~llj~l'Cl~~;,l'C~~l~~~~~~~\nl~~~~~} jt~:~;l~~~l;\I 1:1~/(~;: (~II'' l:{;~~~le~ 
headed rollers, but 1he single-!1 eaded roller is more generally applic:tble, :111d 

~~~\~~~~ri: us:~fl~e~~nttl~·: ~~:~:~;~ ei:~~ f~11:c es~~~~~(~~~~t ~~~r~~·~f~:e~r ~~~ : ~\,o:~~: ~;1~\;;~ 
rec urrent. 

facf ((~;.·at~i~1°~~~~ fe~1,1 ~~~eb~~~:~g1:1 7!' u1;~~~f ;~1~~~ ! :~ c L ~·ii!l~\;~~~ 1 ~~a'~~; :1 a~11;~:~:~: 
plied from left to r ight abo,·e (or in 

Fig. 12. the direction in which the hn.11ds of 
a watch move). as rcgar·ds a tmns-

~ ,·c r~c section of 1.hc 1mrL to Le La ud-
~ aged. As a rule, :dso, the roller i c;; 
,~ st:wtcd at the distal part of the limh 

} ' :~ ~~]~~::~::~~!~ ::.~,~~kl~1'l~h~ 1~~~:.~~~~ 
should, howcvcr1 acc·u!'tom himsdf to 
bancbge with the lef'L hand as well as 
with the ri ght , a.nd downwards, or in 
a direction receding from the trunk , 
as well as upwards. The plai11 spfral 
bandage, a.s it s name implies, cousi~ts 
of simple turns of' the rollc 1· around a 
limb or other p <"11't in a. !" pint! direc
tion . It is applicable only where the 
parL lo be bandaged has a uniform 
dii~mc!er, Min the limbs of \~cry thin 
persons. Where the liml> is conica l, 
rather than c·ylintlrie:d, tlic re1.:e1·sed 
spiral is to be applied. ] n making 
the rei·e1·ses, the surgeon fix ef; the 
previous turn of the bandage with the 
fingers of the lc f't lwnd, and holding 
the roller lightly in the right lwnd, 
gi,·es it a quick half turn. so as to 
cause the part which is unroll ed, and 

Rc,·erscd spiral of the lower e:<>trcmity. which should not be too tightlydraw11, 
to fold even ly upon it self ; tlic roller 

i;-; th('n carri ed around the limb n.s in the ordinary spini.1 bniuhgc. lt.will be 
found advant:~gcous, in applying the revcr1'ed spirnl, to altern:it~ the reversPs 
witli plain tu1·11,<:;, or, if the limb be too couici1l to admit of this. to con~r in 
c,·ery two or thl'ec rc\·ersei;; with ;_\plain !Zpin1\ turn; the t.'lfo('t is indeed h•ss 
ag1·ceable to the eye, but a bandnge tlius put on is much more lik<' ly to retain 
its position than one c:on,i.i..:tinµ; of reversed tnrns alone. 

Pigure of H or Spica Brmda.qe.- 'l'hi s bandage is used fur npplication lO 
the various joint s. lt cons ists of f; imple turm; of the roller which pa:;s above 
and below tli c joint, and cro~s each other at any c01n cnicnt point , usually at 
the flexure of the art icula.tion. The term spica is applied to the figure of 8 
bandage for the a11 kle, the hip, 0 1· the shoulder. ]n the case of the shoulder, 
0 11 e branch of the spica goes around the arm, while thC othel' may Ue applied 
to tl1 c neck. though more Uliua.lly a nd b~ lter to 1he c he~t. A figure of 8 bi.rnd
age m:~y likewise be u:sed around both shouhlcrs, to draw them together , or 



Fig. 13. 

TheposteriorllgureofSoftheknee. 

when appl ied so as to bring the crosi:.ing 
in front , mny be made :wn.ila.ble in gi"ing 
support to the fl.male breast. 

R ecurrwt Bwufo,qe.-The recurrent 
bandage is principally used in applying 
dl'Csi'.iings to Lhe head or to a stump. One 
or l wo circular turns are firs t made around 
the head or the upper part of the s tump, 
and the bandage is then brought in recur
rent ~cmic irc lcs backward~ ancl forwards 

Fig. 14. 

from the forehl'ad to the oceiput, or o,·er The •pica.of the shoulde r . 
the face of tlw :<tump, as th C' ea"e may be; 
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the r<'currc nt turns arc secured by additional circular turns corresponding to 
tho:-:e fir,..t m:ul<' . 

Co111pound R oller Bandages.-Be.:;idcs the bandaµ:c" a.ban clc,.c rihecl, whiclt 
arc all made from a single roller, rnrious more complicated a ppliances may 

}'ig.15. 

Thefour-tnlled baudageof tbechin 

be occa1:ionally u.::eful. Thosr most 
ofte n em plo_rc«I are the ~ ingle and 
double T hnnd:i)?:M, th f' four-tailed band
age. and the many-tailed bandage1 or 
that of Senlu·tu~. The T bandage.:<. the 
form<;; of which are dc:-cri bcd by their 
naml.' .;;;, arc co1ncnient fo r rch~ining 
clr<><:<;;ing:-; to tile p<.•rincum; the s ingle 
T heing- applicable to the female and 
the doulilc T handage to the male. The 
fou r-tailed bn.ndaµ;e, wl1 ith is made 
simply by splitting both ends of a piece 

G 

Fig. Hl. 

BandageofScnltotu9. 
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of a broad roller, nrny be connnient ly used for 
frncturcd jaw, while ihf' bandage of Sc11l!etui:; 1 

short O\'Crl:i.pping strip8 of b:tndagc (Fig. lG), moly 
in the trentmcnt of compound fractures . 

or in ra~cs of 
of llt111H'l'OUS 

resorted to 

Jfandl·erchi~( Bandar;es.-.An ingenious Swir-:s Sl11'f!:t'On 1 l\I. 1\fayor, intro
duced , some thirty or forty ycnr:-; l"incc, a new sy;.:rcm of bandagin~, in whi(']i 
brontl handkerchiefS1 or squares of muslin or other mat<>rial, took tlic place of 

: :~~o 0~.'~.~~ :~~:·~ ~~~~l01i·~ is~~~:~p 1~;~i1;1~k~~·c~~~~f~1·~·,~ret1\~ ~f I ;1~::~:~;~01~1~ 1 ~, I~:~~ n~~~~,~~ 
:~~di1 :I:~ ~;r~~p~ ~~~lie ~o '~f ;:~u ~h gi~¥11~ t h~·:;~~; ~ 1~:.:i!~ c~! 1~:~11~n ~~~ ~~ :1~8 sttr :~~~~e(~ ~11 : ;!: 
roller, nor indeC'tl rival it in general utility .. '·ct is it well for 1he 1'urgcon to 
bear in mind the possib ilil)' of re:=orting to this !')'Mum , as an emcrgeucy 
might well arise in which th liandkerchief's of bystanders could Le more 
easily oblaincd than any other means of banda.gi117. 

Ji'i:red 01· lmmovable Banda,qes.-Yarious substan<'es lrnxc been employed 
of late years to g iYC greater firmne:=s aml sol itlity to the ordinary rollel' band. 
nges, and may be npplicd either to the common spiral nncl spica handages, 0 1· to 
that of Scultetus. The most usn:d fo rms of immon~b l e Lancl:.1ge :ii·c those 
made with starch, with _zypsum or pla.;;;tcr of }':tri~. with gum and chalk. with 
dcxtrine, with simple flour paste, or with the silicate of potassium. \Vh:Hcn~r 
material be used, there is apt to be some constriction exercised upon the limb 
in tlie process of drying, :uicl hence it is best to protC('t all the bon>' promi
nences with a moderately thick laycl' of cotton w:uldin:r, the elnsticity of 
which will pre\·ent any injurious consequences from this cause. The starched 
bandage requirC'$ two rollers, the inner one of which is Ratul'ated with thick 
starch. the outer one being left dry or only starchC'd on its inner surface aR it 
is app lied. The st:in:hcd bandage requires from thirty to fifiy hour::. to dry, 
:rnd is on this :JC'C:ount not so conY('11ient as thnt made of plaster of P:iriR. 
For the ,qypsmn or plaster of Pa1·is banda,qe, a roller, which :=hould be coarse 
and of loose texture-crinoline is a suitable rnatcrial-is prepared by ruLLing 
into it the dry powdered plaster of P:lris. lt is dipped in water for a few 
seconds to prepare it for use, and is then applied as an ordinary spiral, O\'Cr 
an ordinary muslin banrlnge, or a closeJy.fiLting stocking. \\' !ten its applica
tion is completed, it is smeared OYC'r with a lit.Ile dr~' plaster of Paris. This 
b:rndap;e has the adntntage of' lwcoming firm in aLout a q11artcr of' au hom·, 
and constitutes, I think, the best form of immovable apparatus. It is an 
excellent dressing fol' fra.ctures of t.he lowcl' ext.l'emity rifler the union of the 
fragmc11ts has become moderately firm. The ,gum and c/1all.: bandage !'('quires 
mucilag<' :rndclwlk to be rubbed IO;!cthcl' in a mortar t ill a mixture of a creamy 

~~~~~::!ticit i1~cqot~~'.~i~1{~~/r ~ 1t·i~\'.~ 1:~~:.~ ~11~~~~~~1 eo'~fi'./ rl:~~~1 ~o~~:;,~.:·:~~v~~~:~~~ 

~~~1~~1~~~~~~~[~~~~;~~~~ 
~~~n~a~s1 i\~e s~:~~~:,~ ~1:~:<' f~;: ~::.;r1~~ ::~o~·~e r~i;i;i\i;n(ii~'~.1~1f;11i 1/~';1\~~~l~l'~c~'.~1 ;!~f.~:; 
~l~~o:;~l~n~l \~0~h~.~;~~11~.~:~~fi~)~~1~:~~~~:~t~1s~l)~~~~~I ~/: ~~i1~~~\'~~il)~~~:~~ 1~~,~~ ~~ 
six layers of bandage mny be employed. the silicate Leing applied in a Rl:tte 
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of syrnpy consistence by mcnn,.; of a brush . Thr silicate of po1assimn ha::
becn laLely particu larly recomme1Hlc•d by Prof_ D<lrlJy, of 1\cw York, anti 
.!?:luc, m ix<·<l with oxide of zinc, by Dr. f... e,·is, of this city. 
Immo,·al1le bandages may be applied by themseh"es, or may J?if!. li. 
be reinforced by the employment of l ight spl ints. made of" 
thin wood or metal, leathe r , gutta-percha, or pastcho;1nl. If, 
ns often lrnppens, the appar:itus becomes loosenctl af"Ler n. 
fow da.ys, from the subside11ce of !'\welling, it may be slit up 
on onr side wit h a strong-Lacked knife. or w ith a pair of 
Scut in's, " T:ithen's, or Yon Bnms's pliers, the edges bcin~ 
then tl'immed, a nd held in pince after readj us tment wit h 
tapes 01· bandages; or, as suggested by Darby, ltol('s may 
he bored in ei ther edgt>. and the appnratus then laced up as 
a boot. By slitting up an immornblc bandage 011 bot/1 side::;, 
two light and accurnlely fitting splin ts are formed, consti 
tuting what tlte l<'rench call a.'' bandage amot·o-'immobile." 
" ·hen applied to ulcers or compound fractmes, a trap may 
be cut oppos ite the seat of lesion of the soft parts. 

R evulsion and Counte r-Irritation. - Counter
ir ritat ion is often employed Ly the surgeon, and may 
in the intensity of it3 eflCcts from the s light redness 
duced by a br ief applicntiou of a must::i.rd poultice, 
extensi,·e sloughing cnuse<l by the actual caulery. ~eu~iu's pliers 

ta 1~:~~/i~t~1t1~~t~it'!~~1~ t11~:~~~1~f1~~:en ~;,;~~ i·~~1e/;~~if ~ 1 ~P~l~'{f c~1 ~:~;rm 11pon flannel. 

while mustmd should be mixed with water and appl ied in the form of a poul
tiee, which may be rende red milder i11 its etlCcl'$ lJy d iluti11g the 1n11stard with 
Jncli:ln-meal. A ,·cry convenient application is what is !'=-old under the name 
of·· prepared sinapism," made by c;tusing the mustard flom to adhere to paper 
!~::~t~~n.ns of gum; it is made ready for use Ly simply dipping it in 1ra.rm 

Vesication may be produced in n. ntriety of ways. T hC' most usual is by 
me;.rns of the ordinary bli..;ter plaste r, made w ith the officinal cantha.l'idal 
cer:ll(' of the pli;-1.rmacopccia; can-
tharidal collodion mny be pai1ll1·d Fig. 18. 
OHi' the part to be blistered, mid, ----,A, 
if the skin be not too thick, will 
be found a Yery Jll'Ompt and con
,·cnient mode of producing H'i'i

cation; or thesolidstick of nitmte 
of sih er may be used ns a n::;i -
can11 or the s1rong aqua ammo- C<>rrlgau's button cautcry. 

:~~xl~<~;·i~;~1·:~1t~~·~C'd ·~):!m1~:~rs1i1~~~liocl is hei"t rmployed hy means of 8ir D. 
Corri;ran'r" "tlicrmn.1 linmmer," 01· ··button cautery." 'Vla·n Yesication is pro
d11cetl by the u~e of can1ltaridcs1 it is well, in order to guard ;1gai11st Slrangury, 
to withdraw 1lic blister when it has brgun lo aN, and to compl<'te tile 
' · r:1i~ing" of' the nsicle Ly the nppli<:a tion of an emolliC'nt pouhice. If' it IJe 
clc,-ir<•d to pro<lute a permcrnent blisto·, the raw surfrtec rn:ty be dressed with 
canthnritlal or !'=-nsine ointrn<;nt, or other irritating .sub::;tance. The endermir 
mctho1l of medieation, which wu" formerly more used thnn i t il' now, con
sisted in npplying \'arious Jrugi<. c:-pcc ially morph ia, to a frc,.,hly blistered 
surface; tlii~ plan of trcatnwnr. thou:?"h (•fficil'nt, i.:; now ahnor-::L altogether 
supc1·scdcd Uy the hypode)·mic modL', which is u:mally prcfcrahlc. 
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may be e ... tabl:.,JH·d Ii~' th1· employnw11t of moxn. h~· mPan.o: of n1rio11-; 
or bY the knifo. ..l/oJ'rt may bt• 1n;11IP of difliTt'11I m:i11•ri;1J .. , tin• 

i-i;nplc:-t. :rnrl tlwrl'fon• 1hl:Lw:<t 1 lwing" cotton-wool or lint ~at11n1tl'd 
Fig. rn. with a :-olution of nitre, and rolll'd after dryiu~ i1110 tht• form of a 

('One. Thi!' ::Jhould he :1pplietl hy mean::; of :111 illi'trunH'lll ('ailed a 

"portC'-moxa," or moxa-btan:1· 1 and ~hould \J(' i~nitetl at the top 

or tJw tOIH'. the !'UITOlllHi ing ti:<-.U(' 1Jei11~ Jll'Okc.:11..'d h_y mean.; of 

wet lint. The moxa is a nry pHinful appli<'ation. but i;; probably 

the best m<':ms of m:tkin~ an i~"uc when a prof'o1111cl imprl':<:-io11 i:; 
desirC'cl. C:w:::.tic i!':-.llC!-! may be made with \"iC'nna pa;;t('; tlii:< i;; 
a mixture' of' five pnrts of' caui'ltic· pola:::~a witl1 l'ix of qui(·klim('. 

Jt is mad<• into a pa,..te with aleohol, and npplied throu~h fl pcr
fomtion in a piece of mlltcsive pla:--f('r. }'iftl'l'll or lwl'nty minull's' 

ton tact will nsuallv in~mc the fonnation of :l ~ufficient e:-;clwr . .An 

i::::uc may be mad(• with the knifi:, by makinp; a :: imple or a cru

('ial im:ision, prcfornhly by tmm:.Jixing a fold of' 8kin and cutting 
outwnnl~. 'n1cn :-;uppuration i.~ foirly e:-talJ li sltecl. the j:,,..ue may 
be kept opC'n by the u,.e of' irritating- ointme111,;:, or hy the application 

of ~b~~ bC'a<l$ or i:-,.;m' pcn.-; 1 held in plac:C' by s;trip:; of pla::.lcr. 
Setom.-A scion i~ a ::;in u:-1, kept from healing by the introduc

tion of a fOreign body; it is. in fad, an i~,..uc· with two orifkc~. Ju the 

;;ubcuiancoui;; ti1".;u(' a !'C'fo11 may hL· e:<t:lhli:<hcd by mc:ms of' a long and 

hroad ncedlt·. whiclt (•arric:;:. :\ lliread or 8t1·ip of mu,..lin (10 be left in the 
wound), or by 1rm1:-fixin~ a fold of ~kin wi1h a sharp, straight bi:;lonry, and 

pa,.;.;ing: :in Cj'l'd probC' carryin~ thC' foreign hotly along tli<' track of Ili c kuifr·. 

~\_ !'C'ton 11rny he kept open for :t long- time, wlic·n it i,;; intended to act us a 

<h•rirntin, or it may be temporary merely, when the ohject is to l'Xcitc a 

limited degree of initation. 
Actual Cautery.-Thc c·autery is the mo:;t powerful counter-irrit ::mt which 

the s urgeon posscs.:;cs.. Jt is applied by llll'ans of irom; of n1rious shap<'", 

'Fig.2(1. 
h<'atcd to a. red or white 
heal in a COll\'l'nient char
coal furnace. 'J'hegascau-
tery j.., U!'<'tl by dirrcting a 
jct of burning gas upon th e 
part to be cauterized, while 
the gafranic cauter,11. origi
n:11ly :-u~ge·aed by I leidc r. 
and m:ult• prnctieally u::ie
ful bv J\Iarshall and Mid. 
dclilo.rpfl~ con:: ist!li of' a pnir 
of forN·p~ with Ion)! and 

;;~~q.':~:1:::•;:,:;~~;:;:'::;; ';:;;;~~;,";;~;· ~·~,~~~1'~ Ii:,:; i:::~·~l;;,;,~:!~~::~~~~~:;;~~:;:0~~J: 
~~;~~~~tt\t!li17J::~1~:;~ 1~)~~p<~(~·1t.i~~~· ~~~<'.~'.!platinum to become incandc:--cC.nt wh<•n 

~1c11punrt11rat/on i:-> !'Ometinw . .;; ll~C'cl a-. a mC'an-. of eounter-i rrilation in 

ca-;c•:;; of n<•uralgi:1, C'!t'., 01· to allow dfu,cll fluid!li to 1hai11 off. a!li in eai;;c:" of 

n·dema. lt i.- cfli.·ett•d h_v introducin)! I on~ :111cl skndt>r !l('('die;; with a !'low 

~~1:;~~:·;~·11~1~t1;~~h~~~~mpaniell wi1h ~light pn•:<,.;ure, taking care not to wound 

Electro-p1mrt11r(ltion i.;; etn·<·tl'li 
the ordiu:u·.v acupuncture nccdlL·s 
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Hypode rmic Injection .-The hypod('rmi c nw1hod of tn.'atmcnt is 
now ,·c ry nu1elt usC'<l, and it is prolJnhle that it1< full cap;ibili1ic:'i Jia,·c not 
t·,·en rct been den.:lopc<l . The phr:-ician employ~ a 1.·011:;iderable nu·iNy of 
drngs by this method , Lut the only remetly wl1id1 has been as yet mucli u~Pd 

Fig. 21. 

= 
Marsha\1'11g11.h·aniccautery. 

in surg-ery hy h)rpode rmic injection mor phia,, though som e expcrimelltR 
lu\\·e l:11cly bceu made with mcremy admini.:;tered in cases of sy phili-= , 
and with ergot in c:1;-;er-; of' fibro id rnmor of the uterus. The most COll\'l'

nient prepamJion of morphia. for hypodermic use is the slrong solut ion of 1hc 
:-ulphate, known as 1\fogenclie's !:'olution. I ts strength is six teen grains of 
the salt to the fluitloun ce, anJ e ight minims th('rcfore contain nbout a qmwter 
of a grain of morp hia, which is rt l:i.rge enough close to begin with. The 
c_ylintler of the hypodermic syrin~c f'hould he of glass, and :,rrnduatecl to mi11-
ims, and the piston slionlcl fit llN'lll'a!ely. J n giving a hypodermic injt!t•tion, 
the surgeon :-hould pinch up a fold of :::.kin with tltf" fingers of lhc k·ft h:i.nd, 
and thrus.t in the nozzle of' th e syringf' with a quick moiion and in a somcwlrnt 
oblique d irection; great eare must be taken to :woitl any snbcntaneom:; ,·ei n, 
as from neglect of this precaution serious symptom" of narcotic poi:-oning mny 
be rapidly induced. the drug bcin~ instant ly thrown in to the circulation , 
in,..tcad of being gradually introduced IJy absorption from the s ubcutam·ous 
areolar tissue. The nozzle of the syringe s hould be kept slrnrp and scn1pu
loi1sly clean: if it be not clean. it!<. use is ap t 10 be followed by ('onsi<foralJle 
irritation, nml :-omctimrs the fo n nation of a :-mall absees:-<; a. r('s11\t which I 
h;~YC nenr known to follow the hypodermic injection of' 1\Ia7endic's solm ion 
with a c·lcan syringe. The hypodermic injection of ellm· has been s ueec!:'sf'ully 
employed in cases of collapse from po:it-p;trtum hemorrhage. 

Vaccination.-Yaccination is usuall ,r pcrfOrnwd by the pliysit~ ian or 
nccoucheur, rather titan liy !lie su rgeon; still. it nwy be n~ganlcd a~ a :-<ur~ic·a l 
operation, and a Lricf refe rence to it \\'ill, th e refore, not be 011t of place. 
Yac<.·inatioll may bl' efft.•ctcd e ither with th<.• lymph of the· nrncine w:-.icle, or 
wit h the dried :-11..'ab; tbe btter is probabl_v more often employct! in thi s coun
lry, and is usually quit e !'at i:-<fllC'1ory. Tl1e .<.::cab s hould lie of a dark amber 
color, and not too thin; <l i:.uflkien t portion is robe i,; hr1\' c1l off wit Ii a lantct, 
and ruhbe1l up wi1h a fow drops of wntcr till it forms a mixturC' of c1·eain,r 
co11.<.::istenre. Tlw ~ki n is tli rn to br .-= li gh tly ahrad<'d with a d11ll lance1, until 
tli e .-= lig-htC'st pink ti11µ-e i~ perct'iYrcl. w!l('n the \'ar<.·i11l' 1rnttt er i.-= to be app lied. 
and slowly worked in. Some ,<.::11rg-eon;; \J l'<'fe r to introduce the \'UCCilH' matt e r 
by two or thr<>c punrlures, and otl1<'l'S by min ute inci'sio11s. The pl;m which 

~n i~~~e,,.~~~·j~c::~~~.~.~ t ~:~c·~~:t ~:~1.:11;,1;111~h ~:.~c;11~f~~t :f L:s 0~!~1~~ L11·~ ~;~j~'~t~ 10~~;(,'~·:11:~~.~'. 
ll'Urt!Jy sclcetcd for rnN•inrttion i1' the left arm. abo111 tlir point of in:.;r1·tion of 
the deltoid m11:-c le. S01he person~ appear to be insu~crptihle to the rnccine 
influence, while in others the prot<'ctivr power of the operatio 11 appt·ars 10 

wear out i11 th<' conr~e of yt•ar;:;: hence it is well to r<:ffacci11a1e from tinw to 
time , cspeci:illy if tht> paticllt be in any w:iy expoi'led to tli(' rpid<•mic i11 fi11. 
ence of s mallpox. Tl1c surgeon shou ld, of course, be careful, in preparing t.o 
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vaccinate>, to sclt~ct a g-ood scab from a healthy child i he :-hould aJ,..o look 
clo?;ely 10 the clr:wlim·~s of his bncci. \':l.l'cina.tion . like :rny otl1er opnation, 
m:\y bC' followed by infbmmation, or cnn hy cry~ipe!a;.;. and 1 lierc seem~ 10 

Le no doubt tliat 011 sc,·Prnl occasions s_yphilis has bcC'n inoeulatcd by carcl(·~s 
''aeein:ttion; hence· too mud1 caution cannot be cxC'rcis<•d as to the ~om·ce of 
the rnccinc scab, and as to the cle:rnlinel"s of the inF;trument employed. The 
be:-;t :1.gC for rnecinating infants i~, 1 think, about the end of tile t.l1ird momh, 
though it may. if neces.-:;ary, be done at a. much cmlicr period. 

Bloodl et t ing.-As was mentioned in the chapter on inflammation, the 

~~·. ~.~;,o ;;r~: ~; ~i ~· 1 11~11;1 ~11~ ~~~~ o[~~~ ~'~~~]~~~I ~~lo~~ e';d~l 1;~~;·, 1~~ oc~~~ ,; '.1~:le'.~1;::~~r 1{ ; s Ii~~: : : 
therefore, briefly notice the prineip:il methods of surgical depletion. These arc 
sc:.lrification. leediin:r, cupping, puncturntion, YCnusection, n.nd arleriotomy. 

Sccmjication.-This is done with light touclws of' a HI')' bliarp lanccL or 
otber knifo. 1t is particularly usef'ul in cases of ,·iolent conjunctivitis, when 
attentle<l with great, swell ing or chcmosis, and is often requisite to preve nt 
destruction of the con11"a in such c<1sc;;. 

Leecltiiig.-Tbere are two ,·ariet i1.::s of leech employed in pract ice; the 
~\mrrican, which draws about a flu id raclnn of blood, :rnd the European, 
which llraws. at lea..."t foul' tinws as much. The part to be leeched should be 
well shan~d and ,,·:~shed, and tlic leeche!' may be induced to begin tliei r work 
Ly smearing the skin with a little W:tl'm milk or blood: acco l'<ling to Prof: 

Fig. 22. ~~~~~s, ~~; 1 ~l 1;~i:i~ ~:~;~~1~~e:S~;~;;c;1s ,~,~t~~i1;h1~1cfi!~~~;~,i1~ rs 1~~~111:~ 
ro lled cal'd, or se,·ernl together in a pill-box, etc. ·They 
should not be fo rcibly detached, but allowed to drop off of 
tbcmseh·es, a process which may be hastened by spr inkling 
them with a li ttle Ralt. The bleeding from the leech-Li1c:
may be encouraged by war m fomentation~, or m:iy be repress(~d 
by exposure to t he a.ir, or by pressure witl1 dry lint. Jf the 
bleeding be excc:':si,·c, it may be necessary to touch the spot 
wit!t nitrate of si lver or the pe::=rehloride of iron, or e,·en to 
clo5c the e<lges of the liLtle wound with a delicate twisted su
ture. Leeches may be applied to the ins ide of the ,-ar lous 
mucous outlets of the body through :1ppropl'iate spccula. 

Cltppin,q is a co1ffenicnt mode of employing local deple
tion. The cup is first applied so :is to in,·ite the blood from 
the deeper parts to the cuta neous surfocu; this is done by 
atmo!"'pher ic pressure, the air in the cup being exhausted by 
means of a portable air-pump, or an elastic bulb of vulcanized 
lndia.-rubber ; or, in the i\bsence of these, a sufficient rare-

r~~~~:~~ O:~l~ ~·e~: ~~~~~~:f:(~ I~~ ~1111~·~~ ~~~;~~ ~\1.e t ~~I~~ l ~f \\'.~ .~~; 1ri ~~ 

~~'.;t t~~:;f gI~~~,~~~i~~~\~j~~I:~f~~:g;\~?.;f :f '.i't~i~e~:.t1i~: 
and the seal'ificator instantly nppliell, and as quick ly as possiLle 

again hy the cupJ into which the blood will continue to flow until 
rncuum is destroyed by the internal becoming equal to the external pres

sure. Dry cupping is effected by the use of the cup without the scarificator ; 

~;'.:~~~C'~~~"~:~:~F~:·~;,,;~~~~~~:1'.;e E e~~~:~~~'.~;':'.~1~~1~~~:~~: ~1:' ~~·"~:::1:; '~1:'.~ 
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tight hy mcauil of a wide Jiulia-rnhbcr band, and sern,; to dry-cup, as it were. 
the whole limb at once. lts inventor 1.:laims that it gi,·es the beneli1.s of 
general depiction witl1out the e,·iJ:; attending the lo,;s of' blood, but though tlie 
in:-;1n111H:11t is cert:~inly ingenious, l :lm not aware thn.t it hn:; been found of 
much pnlctic:tl utility. ·ender tile name of' mef.f/Clnfral leeclies (Fig. 22), small 
in::;trumcnts are sold which combine in one a cup, :tn cxli:msting apparatus. 
:rnd a srnrificator: they may be used when it is desired to draw blood from a 
nry limited i1ren1 and when ordinury Jpeches cannot be obtained. Theob:dd. 
of Baltimore, recommends 1hat instead of using the scariflcator, a snpedicial 
''nick" ~lioul<l be made "·ith a delicate knifo before aflj11s1iug the cup, and 
th:u n. solution of c:trbonate of ammonia shou ld be applied to prm·ent. clotting 
and e11cour:ige tlie flow of blood. 

Pancluralion occupieg a position midway between cupping :ind scarifica
tion. lt i::; best done with 1he point. of a sharp scalpel or bistoury, and, in 
aJJition to its dcplctory effect. is often serviceable by l'elieving tension. It 
is principally used in case~ of diffuse a reolar inllammafion or of erysipelas. 
The punctures may often be advantageously extended into limited incisions, 
but should not penetrate deeper than the subcut:incous tissue. A form of 
punctmation which is often employed by the general practitioner, is "lancing 
the ,gums," in ca::es of difficult dentition. 

J"enesection.-Ycnesection, or phlebotomy, consists, as its name implies, in 
the di'"i~ion of a min; it is the ordinary operation by which general bleeding 
is eflCetcd. It may be <lone with a bistoury, with an ordinary thumb-lancet. 
or wirh a !'pring-hincet or fleam . On the Ye1·y fow occasions 011 which I ha\"e 
ha.<l rccour::-c to ,·encsection, I luwe employed :i simple lancet, and belie\'(' it 
to be as co1n-enient and perhaps snfer than nny other instrument. Jn this 
country, ancl in England, bleeding is almost always done from one of the 
Yein~ at the bend of the arm, preferably the median-cephal ic, as its course 

~~1r~g~1~~e:r~~:e:!;~~i~~e o~c~~~o1~:;\~1 ~;~'l~~::~J ;,~~~~~ ::~:\~fi',~!1~;nt~~~·~~~~~si~l~~ 
prepnre a patient for bleeding, the upper a.rm should be surrounded with a 
fillet 01· folded handkerchief', so as to interrupt the ''enous but not the a r terial 
circulation, and thus render the superficial Yeins full and prominent; the sitting 
posture is usually the best, and the patient may grasp a stick, to steady the 
limb, which is held out in a semisupinc position. The opening in the YCin 
should Le made with an oblique puncture, the lancet cutting its way out, as 
it is withdrawn. The Yein should be compressed below the point or section 
with the thumb of the surgeon's left hand, until the cut is completed, that a 
premature gush of bloo1l may not obscure the seat of operation. lf' tlie blood 
flow sluggishly, the patient may be dirC>ctcd to alterna.tely increase a nd relax 
his grasp of' the stick which he holds, the action of the muscles of tlic fore
arm tending to increase the rapidity of the flow of blood. The bleeding will 
usually cease at once upon the removal of' the fillet, when the wound may be 
lightly drcsr;ed with a small compress and a figure of 8 ba11dage. ·when 
bleeding is done at the foot, the sapliena i·ein is opened aboYc the inner rnalle
olus. 8ometimes the exlerrwl Jugula1· vei"n is opened in cases of apoplexy, or 
in children when the arm is very fat; a compress is placed O\'er the \"Cin 
immediately aboYc the cla,·icle, an<l the vessel is opened where it crosses the 
sterno-cleido-mastoicl muscle: t he ch ief risk in t his operation is from the 
adm ission of air into the vein . 

.Arteriotomy is practised on the temporal artery, or preferably on its ante
rior branch, abo\"e the outer angle of' the eyebrow ; the section should be 
made obliquely with a sharp bistoury, and, when enough blood has bcf'n 
drawn, ~hould be made complete, so as to allow !he ends of the vessel to retmct.
A firm compress and bandage should then be applied. 
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Transfusion of Blood.-This opcrntion may be somet imrs rcq uirc<l in 
ca,.es of profu:;e hl.:'m01Thage. ns in floodin g during or after labor. The ch ief 
precautions necessary n.re to preYent tl1e bloo<l from coagulating before it is 
inj rcted, and to aYoid introducing air into the patient's nin. Blood from a 
h ealthy bystan<l<'r is drawn into a tumbler, kept at the tempcn1tu re of the 
body by being surrounded with warm water, and, ha,•ing been defibrinated by 
"whipping" with a glass rod, table-fork , or other convenient frnplemcnt, is 
injected, in quantities of two fluid onnces at a time, by means of au orclin:iry 
sy ringe (or, as ach·ise<l by 1\IcDonncll , of Dublin. a glass pipette), into the 
median-b::u:.ilic ' 'e in, which has been prc,~iously laid lJare; the whole a.mount 
injected should not exceed three-qtrnJ·tcrs of a pint to a pint. IJy using- a 
syringe with a sharp-point ed nozzle, the vein mny be injected without kwing 
been previously exposed. J>rof'. Gross has devised an in g1"' niom; apparatus, 
by whid1 the blood is made to flow into an exhausted rccl'iYer, and thence by 
a gum-elastic tube directly into tli e patient's vein, whii<~ }\L l\laisonem·c uses 
a simple fl exible tube with a bulb pro"ided with Y:\kes, f'O ns to pump the 
blood directly from one \'Cin into the other. Other fol'lllS of apparatus for 
the direct transfusion of undcfibrinated blood have also been dev ised by 1\lonocq 
and by Roussel, of Gencrn. .Arterictl M·ansfusion, or the inject ion of defi 
brinated blood into the radial or posterior tibial artery, is recommended by 
Bueter as preferable to the ordinary procedure. Saline i11Jections into the 
Yeins have been t ried with some success in en.Res of cholcr:i collapse, as has 
the injection of milk by Dr. E. 1\f. 1Ioddf.' r, of' Canada. ::\lilk injections ha,·e 
also been employed under ,·n rious ci rcumst:inces, with more or le::.s benefit, by 
Dr. '1'. G. Thomas, Dr. J. " ' · llowc, and Dr. Bullard, of New York , and by 
Dr. P epper, Dr. Hunter, and Dr. E. " · ilson, of this city . Karst and Schmeltz 
recommend hy po<lennic injec tion of defibrinated blood :\S :t subs tilute fol' 
transfus ion. According to Lombroso and Atthill, the operation of trans
fusion is in it self not free from ri sk, and should not be resorted to in any case 
in which cardiac or pulmonary disease is present. In order to prevent the 
slii,·ering which usually follows the operation, Bi tot ad\' iscs that quinia should 
be administered two days previously. 

Fig. 23. 

As11irator. 

A spiration.-This is :in ope ra lion which has for it s object the withdrawal 
of fluid from a dosC'd cavit,r wiihout the admif'.~ion of air. The use of' a snc
tion trocar has long Leen fami liar to American ~u rg1·on s through the labors 
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of Drs. Bowditch nnd '\Tyman, of Bo,.!On, to whom its introduction is due, 
but. Lhe aspirator of Dieulaf'oy is a more perfoc:L instn11ncnt, and tha.t gl'nlie
rnan is ju$tly en rilled to the credit of having generalized and populnrizcll its 
employment. The aspirator. as improved hy Po!ain (Fig. 23), consists of a 
jnr or bo1tle conncch.:'d by flexible tubes on one side wit.h <\n exhausting pump, 
an<l on rhc other with:\ delicate canula. carrying a fine trocar, the appn.rntus 
being pro\·ided with stopcocks to prcnnt the admission of air. A \ acuum 
having been estalilished in the jar, the lrocar and canuh are introd11ccd hy a 
quirk 1hrust into the pnrt affected, when, the stopcock being open('d and the 
trocar withdrawn, any fluid that is present is forced out (if not too thick to 
flow through the cnnula) by atmospheric pressure, and is collectc>d in the 
reservoir. The most useful applications of the ni::pi .. ator are, l 1hink, to cao:.cs 
of hydrothorax nnd empyerna, to cases of cold abscess connected with the 
hip or &pine, and to cases of distended bladder from stricture or pror.;tatic 
enlnrg<'ment. Tachard has proposed to modify the construction of the aspi
rator by the introduction or the siphon principlf' . 

CHAPTER V. 

lT is of Len said, by unreflecting persons, that amputation i.'i t he opprolll'ium 
of sur.a;ery. and indeed the propot:al to cut off a limb must be co11ii.idcrcd as 
an acknowledgment of failure on the part of the etfoct a cure in 
any other way. But when we consider that an is nC\'Cr clone 
except with a ,·iew of sa,·ing life, which is more endangered, or to 
remo,·c what is no longer of service. but a mere and troulile~ome 

appendagl:!, it must be confessed that no operation can more truly de::en·c the 
name of consen·n.tive; "the humane operation" it was called by some of the 
older surgienl writers, and it is probable that there is no other proct:'dure in 
the whole range of operative surge .. y whicl1 has saYed i::o many li\·es and 
obviated !'iO much suffer ing as this. 

Tlic word· · nmpulatio11," as now used, is genC'rally understood to apply to 
the remornl of a limb, though we inill sptak of :unputMing the penis, and 
some writers employ the term al::o for excision of the brC'ast. A limb may 

~e ~1~nl~\11~<~tl~!1; 1 :~\1:o~t11 hi~s :0~:~~:u~;~!Jtl~1;~~1~~,1 ~~~~~s ;;~';,~y f~:~m:11:1 ~~:~~~~~:~1: ~ 
the latter an amputation in the co1itig1tity, a disartic'tllotion, or an eJ·cir
ticulation. 

History .-The an<'ients generally amplltated merely through partr.; n.lrcally 
dead, prohal>lyfrom frar of' hemorrhage, to control which they had \·ery imper
fect, if any, ml"ans. IL i:; prohalilc, however. thiit Celsu:-;, who li\'\.:!d ahout the 
beginning of the Christ.inn era, wns in tl1c habit of nmput:n ing thl'ongh living 
:;tructnres, and he al.'50 divided the bone at a higher level than the i:iOf't parts 
(thus :rntieipat ing in some degree 1he modern circidar operntion); he was 
acquainted with the use of the ligature, but whether or not lie applied it to 
the ves!'els after amputation, is not quit.e certain. Th(• use of n fillet to ('On
trol tlic ci l'culaLion, before amputn.ting, is due to Archigenes, who, liowc\'er, 
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neglected the preliminary disr-:.ection of the r-:.oft pnrts, di,·icling 1hccntirc limh 
at the same Jc,·cl, a.ml m•ing a bot iron to arrest the blcccling. L11til llit• 
latter part of the se,·cnteenth centu ry, there wa;; lit Ile improvement upon 1hese 
rude proced111·cs; ParC had indl•ecl introduced the lign.tu 1·c, but it was not 
generally adopted, and amputations were still done in essentially the Rame 
way that was prescribed by Galen and bis fo llowers. l\fany su1·geons dreaded 
to cut through \i\'ing parts :i.t <111, anti others sought to prC\'Cnt bleeding hy 
the use of heated knin"s . The first tourniquet was introduced Ly :;)forcl 1 in 
JG7..J 1 ;1nd a fow years later an English surgeon, nruncd Young, de\'ised, appa
rently independently, a similar contrivance. These early tourniquets con
sisted merely of a fillet twisted with a stick, Yery much, in fact, like the 
simple apparatus which is now known as the Spanish windla:ss . l\lorel's 
tourniquet was subsequently impro"·cd by the celebrated Petit, nntl the instru
ment which lie dC'v isctl is essentially Llmt which is us{'d at the present day. 
This illustrious Frenchman, and the English Cheselden, about the same time 
began to operate by a double incision, in which, howcve1·, acco rding to Yelpciiu. 
they liad been anticipated by i\Iaggi (15.52), cutting first the skin and sub
cutm1cous fascia, and then the muscular ti:ssue and hone at a higher lcn:!l. 
J ... ouis. on the other hand, returned to Celsns's plan, and cut clown at once to 
the bone.1 which he then cli"ided highe r up; he a lso employed digital pressure 
in place of the tourniquet , belie\'ing that the hHtcr interfered wilh the retrac
tion of the muscles . The modC'rn circular operation, a corn bi nation of Petit':, 
and Chesclden's with that of Louis, was pe rfected by Benjamin Bell and Hey 
in Great Britain, and by Dcsault in France, tOW(trds the latler p<lrt of the 
last ccntmy. Another form of circular amputation was pmctised by Alanson, 
who, after diviJing the skin, attempted to cut the muscle:s into the shape of a 
hollow cone, by a sweep of tile knife held in an oblique position. Other ope
rators, howeYer, clid not succeed in carrying out .Alanson's instructions (the 
almost innitahle result of his ope ration, according to his opponents, being :l 
spiral incision which would terminate at a higher point. tban its commence
ment), a.ncl the "triple inc ision" of Bey soon became the common English 
op<'ration, though Alanson's was still successfully practised by Dupuytren and 
others in Frnnce. ln the meanwhile, amputation by means of a flap, cut from 
without inward!', was introduceJ, or, according to Vclpcau, re-introduced, by 
Lowdham and Young in Englaml, t\nd shortly afienrnrJ;;; the formation of a 
flap by tninsfixion, by Vercluin, of Amsterdam. Tlic flap opt• ration wai" suL
scquently impro\·ed Ly se,·cral other smgeons, n.nd \\'US fimdly mloptccl and 

~~oi~1~i\i i 1~1~clco£::;~~~111 ~~~k b1'11 t I~ e~~~~~:~~· ,o! 11~i~t7nD~:~l~1 ;,~~,\1,1·it~:~:,:,11y~~~:~ '. 
a.nd some others in France. All the cliflCrent methods of amputating may 
be considered as mere varieties of these two principal modes, the flap ;ind 
the circular. 

Conditions requiring A mputation.-The circumstances which may 
render amputation necessary ai·e manifold; they will \;e fu lly discussed in 
subsequent chapters, in considering t.he Yarious injuries and diseases to which 

~::~ ';>~.:~~:~J2;a~~~1 ~~t~~~~~c:"~~~h1 :~~~~~yc~,~~~d~:."!~fl):oei~~~~~:~~~e t~~: i:~1\~~\::~;~fa:~ 
IimL. 
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1. Wh en a limb is torn o..fl' b~r the action of rnnchine1-y or carried away by 
a cnnnon-bnll, th<>1·e call he no que>;tion as to 1he propriety of amputation. 
The opl'mtion may indeed be i"<lid to h:n·e heen already done by the accitlem 
which caui::ied the injury, nnd Hll that remains for the surg1•on to do is to put 
1hc wound in such a condition :\S to promote its healing, tind insure the for
mation of a wcll-i"h:l.ped stump. 

2. Jlfortificali'oni whC'n the gangrene is more extensi,·e thrrn a mere super
ficial "-longh, is usually a cause for amputation. The ordinary rule, and a ,·ery 
sound one under most circums!ances, is that the surgeon should not operate 
un1il the liue of separa.tion is \\'Cll established: thus, in the form of g:u1grenc 
re:::ulting from the intensity of the inAammatory process (as aftf'r frost-bit.e). 
no operation should be done while the mortifi cation is st ill extending, Lut the 
surgeon should wait until nature herself indicates !hat tlie limit of the destrnc
ti\'C protess has been reached, and may lhen mnputate at any conn;:ni1•nt point 
abO\'C the line of separation. On the other hand, in the str ictly local forms 
of gang .. ene re:::ulting from direct injury, as in compouud frntturcs, amputn· 
tion should be performed as soon as the signs of mortiticatioll are tmcquirncally 
manifested; delay will commoniy cause the loi;s of the patient, \.)cfore time hns 

~~:;~ ~~~~t~~~~ f~11.'i1~~fp~~:; 1~~~1~,~~l~;\~' 1~~~11~1~;./~l1;~:·;~~!'.0:~i1ic~ 1~~~:ni~l~:~~~:~~~ 
immediate amputation. This is where gangrene follows upon an arterial 
lesion at a distant point. as in mortification of the foot from a wound of the 
femoral :\l'ter~'· The gangrene. in such cases, first shows itself by a change in 
the color of the affected part. which is n.t first pale and tallowy, and subse
quently becomes mottled and streaked; there is at first numbncss, followed 
b_y in::icnsibility of the mor1ifie<l member. Jn such cases, I thi11k, with Mr. 
Uullu·ic, that while the g:rngrcne remains limited IO the toes or foot, it is right 
to wait, in hopes that it will not pasi; further; but if it manifost a tendency 
to r-prcad nbovc the ankle, amputation should be ri.t once perfr.H'mf'd at the 
point where expcrieuce shows that the morbid action is likely to cease, that 
is, a short dista.nce below the knee. In a similar condi tion of the arm, 
amputation should be performed at the shoulder-joint. ·with regard to the 
dry ganfp·ene which attacks the extremities of old pcrl'<ons, it is generally 
ad\i .... ed to refrain from amputation altogether, from the foar that the morbid 
~LC'tion woukl recur in the stump; and, indeed, the con>:.titut.io11al state of 
p:itient::i thusaffocted is usually so unfa\'Orable for any operation , that the sur
geon would naturally hesitate about proposing to amputate. _It har-, however, 
been r-uggcsted tbat ns this senile gangrene, often at lc•a!:it, depend::; on :1.t·terial 
ub,.tnt<'tion, a better chance would be affOrded by ampul:lting high up in the 
thigh th:rn by any other mode of treatment; and tl1is plan has been actually 
put in practice by James, of Exeter, and some others, with fa"orable results. 
1t is obvious, howe\'er, that the additional risk from the operation itself would 
be so great, that it could only be justifiable in exceptional ca.~es. 

Amputation is sometimes req ui1·ed in cases of hospital gan.qrene, e ither 
after the cessation of the process, on account of the extcnsivf' destruction of 
parts, or e,·en during its progress, on account of profuse hemonhage which 
may occur from tile opening of a large rutery. 

:3 . .Amputation is someti mes necessal'y to remedy the e-:ils produced by 
exposure to heat or cold. Jn cases of frost.-bite, if' merely 1he fingers or tOf'S 
arc affected, it is better to allow the dead parts to be sponraneously separated, 
and to trim off the stump subl"cquently; if the mortification be more ex tensive, 
:imputation may be done through the dead tissues (in order to remove a U fiC

less and otfCn:_;;i,·e mass), and a second amputation be performed when the line 
of separat ion has been clearly establis l1ed . Jn cases of' burn or scaldi it is 
JH'Oper to wa it until the sloughs have spontaneously come away, and until the 



02 

rcpnrati,·e power of nature has be<•n f'nlly tt';;;ted, when, if it h<' found m:mi
fc~tly inatlcquate to the task, an :imputation may b<' performed with the bc:st 
pro~pects of a fiwor:ilile re:;ult. 

-1. Co111poundfmct11res and luxatious frequently render amput:l.tion neces
sary. Tlte nrnjority of primary amputations in ciYil hospital::: arc for 1hesc 
accidents, and the numlwr of' such cases which require remontl of the limb is 
cunstantly Uccoming ln.1·ger, with the multiplication of railroads and !he con
sequent incrca<::e of ll'<\\'C I. 

f>. Lacartled and co1tt1fsrd 'Wounds prod11cecl by rnilwa.v or machinery acci
dents, by the attncks of wild animals, etc., may require :rn1putarion C\'Cn 
though the bones kwc c~cn.pc>(l injury. 

6. Ampulation is YCry often rendered necc.:01;ar.r by gunshot £1~j11ries. 
Though so much has been done of late years lo s;l.\"C l imbs i n military prac
tice Ly thr introduction of exei::'ion as a sulJstitule for amputation, still the 
latter must alwa.ys continue to be a frequent op(!ration in the ha.nds of the 
arnl)' surgeon; and, indeed, in no cao;;es is it more truly the "human" opera
tion" than in the frightful injuries which are produced by the missiles of 
warfare. 

i. Various ajf'ections of the bones and joints require rcmo\·nl of the limb. 
The number of cases of this kiud which are now submitted to amputation is 
happily gradually becoming more limited, thanks to the introdnttion of exc i
sion and to the modf>rn impro\·et! method,; of treating these ntfecrions without 
operation. Still, it is probable that there will always remain a cert:~in 11um
hcr of cases, in which the destruction of tissue is so exwnsivc tliat nothing 
short of amputation will <l.\·:iil to ::.~ixe life . 

8 . Amput:Hion is requi:·ed in certain lesions C!,f m·teries; thus, if th<· pop
litcal nrtery be ruptured, amputation is almost 1ilways indicated. Again, 
Ce l' tain tnrnmatic ancu1·isms, m· spontaneous ancurisms wl1ich hnvc become 
diffuse. me more sa.foly ln.:atcd by amputation than in any other 

ti. 11/orbid grou•ths may rcndc•1· amputation impcrati,·e. Even 
nant tumors mn.y, from th<'ir size or other c ircumstanccs1 co.II for 
the affocted limb, while m:1liglla.nt nffoctions of the extremities, 
the bones be involved, almost alwnys drmand amputation. 

I 0 . J'etan11s has been considered :~ca.use for amputation. and tlie operation 
ha~ occ:uiona.lly been fo llowed by recovery from the d isease. The experience 
of the profesf;ion has, howe\·er, shown that amputation cannot be rcµ:anled as 
a remedial measure under such circumi-.lanccs. and few surgeons would now 
think it ri;:!11t to atld thf> ris.ks of a capital operation, when there is i'O little 

~:~;~~p~~ ~Ii~-~ !~e{~: e~l~e a~~~:::~~ :1ci~·, ~11? '~~·t~ ~~::s a~:~ ~1t~11 ~1 t l~~n a'~ ~~<l :1~ t ;~:;);\le~::s~ ~!1~~ ~ 
the performance of tli1• operation. Amputation is not ju::-tifiable in cnscs of 
/1ydropliobia, nor in those ofpois()ned 1.t:o111u/1 from bites of R<'l"\)('nt::-, c11· . 

Tl:\ t\; l::L l l·~:.1 ~t~ ~~:I ~~~~:e U I '!;.i\~~~~l:;.~ lJ~):~.~ ~ 1 i~-~~ ~1' ·~~]111~ ~;;! ;.~~~ ~~;~~~~ ;t;~·lf ~~ ):~I:~~:.~~ 
~~~·~so;:!)~~i~c~~::~formed with the lilllitations specified in the cl1aptcr on opera· 
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the eircular openltion. 1 But hy taking c;1re to Pleni.te the lint!> bcforl' screw
ing up the tourniqn('t, and not to do the l:ttter till the moment before m:1ki11g 
the i1H'isions. tho int erti..> rence witli the return of n.:nous blood is $0 g] i ~ht as 
to he unimportant, wliile the difficult~' as regards the mu~ch•s can (':1:->i lr be 
ob,·iatcd by re trenching: the bone if necessary after til e ve.:;sels haYc been 
secured , and the tourniquet removed. ln fact , the e ,·i ls of tltig instrument 
are lllOl'C nJJpnrent, 1h:1n rl'al, while it s :.uh·ant agcs ttre m:.rnifesl mu! incon 
testable. Guthrie :rnd l lc nucn speak of compressi ng- the artery with one hand 
while the amputation is done with the otli~r, Lut such a course seems to me 
more :iclapted to show the sk ill and fcarlcssne:::s of the surgt•on than to promote 
the good of' the p:itient ; saf<'ty should ne\·c r be sac rifi rcll to brilli;rne,r, and 
the re can Le no qtH..'i'tion thn.1 n. wcll-:.tpplietl tourniqucL rcnlle rs :.w amputation 
safor tha11 the best directed manu:il · 
prc:::H11·e; for while the latter c:m 
only cltcc.:k the tlow ofLlood through 
the main n:ssd, :~tourniquet con
trols all the arteries at once, and 
it is often the sma.ller Yes:sels that 
g iYe Lhe mo~! trouble. 

To prc,·ent lo5s of ,·enous blood. 
Sih·cstri :ind E sm:uch suggest that 
the limb should be fire.t bound wi11i 
un ela:;ti c bandage from below up
ward~, and tlicn surrounded at the 
hi,~d1e.:;t poi nt with n. bn.nd or tube 
of eaouiehouc instPad of ii toul'lli
quct; the lower band:i:rc i!'.l then to 
be rerno,·ed. when the opemtion 
mn.y be peiformed in temporarily 
bloodless tissues. Esmarch's me
thod has been largely employed by 
suqzeons during the last few year5, 
n.nd with very general i:::it isfaction; 
from my own experi('11Ct' l :un pre
pared to recommend it as n nilua
blc resource in cases in which the 
anremic state of the pat ient renders 

Fig. 24. 

Pet\t'stourniquet 

it more than ord in:iril y important to avoid the los.s of blood, or in which it i:; 
necC'~l'lary that the field of opcrn.tion should not be obst·lircd by bleeding. Jt 
should not, howe,·er, Le employed unnece:::l'larily 1 a..o; its use has been sometimes 
followed b_r troublesome consecuti,·e hemoHha;re, by paralysis, or cn~n gan
grene, of the limb to which it has lwen appliNI, and, it is s:iid , by e mboli sm of 
the pulmonary artery and death. To prcnnt the oozing which follows rcmo"al 
of the tube, Nicaisc advises. eomprc~sion of the wound with;\ spon;re dipped in 
a J .. jO solution of carholic acirl . I ngcnious modifications of Esmarch's tour
niquet harn been del'ised by F ouli s, IL L. Browne, n.ml otht'rs. 

The best tournique1 for ordinary use is that known as Pctit's, from Jinxing 
been in trod uced by tlte celebrated French surgeon of' that n:un r . 11 conSii'tS 
of two metal pla tes, the distance between which is re~ulatcd lJy a screw, with 
a strong linen or silk strnp proYidcd with a buckle. It is thus applied: a few 
turns of a roller arc pn...:;sed aro unll the limb, ~incl a firm pad or compress lliu::; 
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secured immcclin.tely over the mn.in artery. l:"pon this parl is placed Ilic 10\n•r 
plate of the tourniquet, so that the arlery is held between this plate nnd the 
bone, and the strap is buckled tiglitly enough to keep die instrument in place. 
" ""hen die sur~con is ready to m:1ke his i11cision1 the screw is !urned !'Oas to 
.;cpamtc the plates ::rnd thus tif!litcn the st rap till the arterial circ:ula!ion is 
enti rely checked. It is often said that. pro,·idcd that the compress is placed 
on~r the artery, it. makes no dillCrcncc to wh:1t part of the limb the tourniquet 
plate is applied: this is a mislake. and a moment's reflection will show that 
it is ~o: the mechanism of' the tourniquet is such that it makes dire"t pres
su re at two points only, viz., immedlat.ely below the plate, and at n point cfo1-
metrically opposite; at CHry other point of the circnmference the 
('XC'rtcd by tightening the st nip is oblique or gliding. Ilcuce, unless 
be immediately onr the ::tl'tCl'j' 01· diametrically opposite to it, the 
turniu;:i; tlie screw will \Je inc\'itahly to push the ,.C'.:1SC'I more or Je.c::;.c::; to one 
.:iidc, :rnd thus the circulation ma~· 1101 be controlled, though the instrnmcnt 
be appl ied as tiglitl_v as po::;siblc. llt:ncc, as a rule, 111(' tourniquet plate 1)\iould 

Fig.25. Fig. 26. 



INSTRU.:\rENTS. 

Amp11tatinr1 J\-nfres.-Formerly surgeons u~cd for the rircuhr op<'ration a 
knifo with but one ed~(· aml a ,·ery he:wy bad, :;:hnped somcwli:1t like a 
~ickll'; the modern amputating kni,·cs, ho\\'f,•\·er, which are adapted for either 

Fi~. 2i. 

Lister'saorta-compre~sor. (Erichsen.) 

the circula r or the flap opernlion, 
ham a :-;harp point, and are 11~ually 
donblt·-edg-ed for an inch or two al 
the <'xlre111i1y. The lcng1h of 1hc 
knife shoul d be about one am! a 
half' tim<'" the diamet('I' of tile 
limb to be rcmO\'Cd, and its breadth 

~key's 1ouru\{111et. from thrce -cigli1hs to three-quarters 
of an inth. Thu;:, a knifr· with a 

cnttin~ edge e ight or nine inches Jong, will ani:;wer for most amputation:-<. of 
the thigh, while one with an edge of s ix or sc,·en inches will do for smaller 

Fig. 29. 

Amputatingknire. 

limh... JJuuble-edged rat/ins (Fi~. 30) are u;:c>d prin('ipally for the lf'g' and 
forearm, a111l arc con\'enicnl in freeing the intcro..;-.cous space for the applka-

}'ig. 30. 

. ..... ~:~ 

tion of tl1c .<:aw; their width ;:.hould not <'xcet•tl lhrcc-ci~lnhs of an im·h. 
Bt.•:-;id(' tllf' ordinary amput:uing kni,·c;:., the surgeon .;.hould haxc at liand 
om• or 1wo strong ;:.calprls or hi . ..;touric.s (Fig..;. 31 1111d :J:l), ahont tltn•1• i1wlil•s 
Jon~, while for !:'malltr amputa1iono;;. as of the fill)?.'t.'r..;, a \'C ry slender knifo 
with a hC'a,-y back will he fountl co1wenient. The hla'1<' of s11d1 a k11ifo 
shoul c\ b<• a.hOut two inclws long and an ci;.d1th of a n iueh wide. Th<' nl('a
i:'>lll'l· 111 (• 11t..; which I lian ginm are rather :rn1alh:r tl1a11 tho"c usually dircct•·d, 
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hut are, I think, ~uch as will Le found sati,..factory in mo:->t C'ao;;e ... ; for my own 

~;~r:1~i~1;\~'l;'1:r1~:~:~~i'1L ;;;:~~ 1~:~i!t:~a~~:~f~i1711~:: :;:::!-i:~:;· ,~~!~Jt:~ ~::1iltl~l'a1111~::1i~ 
Fig. 31. 

Fig. 3:!. 

Scalpel. 

even tor amputation at the hip-joint. The h:'ualles of amputating 
t'il1ould b(• or rough ebo ny, which is !cs:> likely to :;; lip when IJl oody than 
bone or irnry. 

Sml's.-Thc amputating ~aw Rhould be about ten inehes long by two and 
a half wide; it should lJe strong-, with a hca'T hac:k so as to gi,·e additional 
firmnr:;;;, and the teeth not too widely set, but jn!'t cnoup;h to 1ire,·ent himlinp;. 
For OpC'nltions about tl1c hand or foot, a snrn.11 s:_iw with a monLLlc back 
(Fig. 33) will often be found useful. 

Fig. 33. 

Small amputatiug ~aw. 

Bone-nippers or Cutting Pliers may be u<:.cd in amputating the phalalH!'C.S, 
or for smoothing off any rough edges left by the ~:iw in larger operations. 
Ten to twelve inches is a good length, of which the blades should not occupy 
more 1han two inches; the blades, which arc ~harp, ')\iould be r-:et at an ob-

~1l~~~·~;:~~~~e\\~~~11~dt~~p\~:~:~~.lcs, wl1ich must be very St l'ong and roughened to 

Fig. 3-l. 

Bone-nippers 

and Ti>11acula are used in t:ikin;; up the ve5:s<•ls; thr beRt 

essenlially that in vented ~;\,~!;::!~~· f~:-~!p;;!?':i·~c ~1 a:i'~: 
Fig. 3:i. shoulcl be expanded a short 

Ar1eryforcepsclo1\ngl.iythelrownspri11g. 

distan(·C alJo\·e the point-;, that 
the lif!ature may ea..;iJy ~lip 
on.'r ''ithout includin~ the in
,.:;trnnwnt itself' in the knol; 
tiH'Y m:iy be made to fosten 
widi a, catch, or. which ] think 
is better, be JH·o,·idc<l witl1 a 
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spring which kcrps them closed except when opcnC'd by prei::.sure of the snr
;!~On's lingers. The tenac11lum or sharp hook must be of sullicic:ut iiize and 
but slightly curved; it is 
not as good an inst rument Fig. 3G. 
as the forceps for most 
cases, but is sometimes 
useful, especially where 
the parts iire ma.I ted to
gether by inflammntion, 
and the artery ca.nnot be Tenaculum, or shari1 hook, with which the arterial orifice is 
separated by the forceps; picke1t out. 

some1imes it is nece~sary 
to take up a little mass of muscle or areolar tissue with two len.acula, and 
throw a. ligature around the whole. Though I have never seen any harm 
result from this ligature en masse, it should not be practised when it can IJc 
asoidcd, an<l, as far as possiblei each vessel should he drawn from its sheat,h 
and t,iecl separately. Dr. H odgen, of St. Louis. has de,·ised an ingenious 
artery forceps which draws th<' mt.cry from its slu:ath by its own weight, 
and is Jffo,·idcd with a cutting slide to di,·ide the ligature, Lhus enabling the 
surgeon to dispense with the aid of an assistant. 

L1"9atures may be made of a vnric1y of materials, such as catguti horsehair, 
iron or siker wire, or more commonly, and I think be1.ter1 of fine whip.cord 
or strong sewing.silk. The silk i-houlcl be cuL into lengths of about eighteen 
inches, and must be well waxed to fit it for use. The ordinary skein of silk 
contains about six ynrds, and is thus sutficient 
for twelve ligatures. In ordinary amputations Pig. 37. 
the number of vessels requiring ligature is aboflt 
six or seven, but if there has been inflammation, ~ 
causing enlargement of the small arteries, as 
many a:; twenty or twenty.fh•e ligatures m:iy 
be necessary. The artery huYing been drawn 
out of its shca.th by the forceps or tenacuJum, (' 
the ligature is thrown around it and sccur~d by ~ 
whM is called the reef.knot, the peculiarities of 
which can be bctterundcr:;tood from the annexed 
cut than from any description. 1t is usual aftC'r 
tightening the knot to cut off one end of the ligature, allowing the other to 
hang out at the wound. It is convenient to retain both f'nds of 1he ligature 
which surrounds the main artery, knotting them together for purposes of dis. 
tinction. Short-cut ligatm·es were ,·cry highly commemle1l by llennen and 
others at 1hc beginning of this century, but are now, I believe, generally 
abandoned, except in the form of the carbolizcd ligature of Prof. Lisl('r; 
catgut is tlie material usmilly employed, but .:\launder prefCrs car~9J~ silk. 
I have myself sueee:"~fully tied the common carotid with a short-cut, carbol
ized, catgut ligature, and have no doubt that, when a good article is employed, 
it is quite safe, at least for arteries liga1ed in their continuity. For securing 
wounded arteries, howe\'e1· 1 or those divided in amputation, I Slill prefer ihe 
ordinary silk ligature. 'Vhcn catgut is employed, three knots instead of two 
should be tied, to prevent slipping. Some surgeons apply a sinlJle knot only 
to small \·es:::.els. I see no adrnntagc in this plan, which is certainly not as 
safe as the use of the common reef.knot. .Acupressure may be used 10 secure 
arteries after amputation, as may various ingenious moclilicntions of acupres· 
sure, in which a wire is used instead of a needle; these will Le consitlercd in 
the chapter on wounds of arteries . 

7 
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The Retractor consi:-ts of a piece of muslin six to eight inchc>s wide, onC' 

en tl of which is :;plit into two t;iils for t!~~ct\1~~\~ ... r~:~~~:r~~~d irltoi~l~1;~,~li1:~· 
Fig. 38. arountl the bone or bones to kl..'('P 

the soft 1issues from being injured 
by the saw, ancl to pre\'ent bone 
dust from being caught among the 
muscles, an occurrence which would 
g rea!ly interfere with the rapidity 
of the healing process. 

Surg!ca\needll's 

The Sutures may be applied 
with the ord inary" surgeon's nee
dle," which fo r use in stum ps 
should be large, strong, and but 
sl ight ly curved ; or, if the flaps be 
very thick, a needle, mounted in a 

handle and with the eye near the point, such as is llsecl in the operation of' 
strangulating a mevus, will be found convenient. The best material for the 
surme is, I think, lead or malleable iron wire, though this is a matter which 
may be safely lcfL to the fancy of' the operntor. 

Scissors :ire used lo cut the lig:aturE's and sutures, or to retrench any pro
jecling nerves, tendons, or masses of fascia. 

Operative Procedures.-The various modes of amputating may be 
considered as mere modifications of the two original forms of the operation, 
th(' circular and the flap; thus the O\"a\ operation, or 1.bat of' Scoutctten, is 
ba;;ed upon I.he circula l' , while the clifferf'nt methods of Y errnalc, SCdillot, 
T ealc , J ,ec, etc., :ire but ,·arieties of the fln.p opera tion. 

Circular Afetlwd.-An a mputation by the circular method is thus per
formed : Ana,,s1hesia having been induced, and the sca t of operation was hed 
and f'h:n·cd, the pnt icnt is brought to the side or the foot of" the opernti11g 
table, so that the limb to be remo\·ed projects well O\"er the edge. The cir-
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Amputation by circular method. {Dn1i.tt.) 



the rigltt leg the s.urgeon stanJs on the patient's right side. while in 
the le.ft. leg he :srn.nJs betlceen the patit!11t's limbs. The surgeon then, 
ing and Jrawing upwards the 8kin with his left hand, slightly stoops. 
carries h is right hand , which holds n. knife of sufficient le ngth, around 
patient's limb. so that the back of the knife is towards his own face . Press
ing the heel of the knife well into the flesh, he makes a ci rcular sweep around 
the limb. rising as he does so, and thus being enableJ. to complete the whole 
or at least the greater pal't of the cutaneous incision with one motion; a, few 
light touches of the knife will now i\llow considerable retraction of the ski n, 
and, if the limb be slender, this degree of retraction may be sulll cicnt. The 
first inci;;ion must completely diYicle all the structLU'C8 down to the mui>clcs. 
If the skin haYe not retracted sulli.ci<•ntly, the surgeon now, either with the 
same knifo or with an ordinary scalpel, ra.pidly dissects up a cuff of skin and 
fa~cia. about half as long as the limb is thick. In doing this, care mu"'t be 
taken to cut alway::< towards the muscles; neglect of this rule will cause di
,·ision of the cutaneous ,-esscls and consequent sloughi ng of the part. Il:n·ing 
done thi::;, the operator grasps the cuff of skin with his left hand, and, with 
the large knite. makes another circular cut at the point of the cuff's reftcc
tion, through all the muscles and down to the bo1w. .A wide gap is ustwll.'· 
immediately produced by the retraction of the cut muscles; if it be not sufli 
cicnt, however. the surgeon quickly ;:;:;eparates the muscular structmcs from 
their pcriostcal attachment~ with the finger or the handle of a. scalpel, press
ing them back and thus cleaning the bone for the space of" about two inches. 
If the limb contain two bones, the intt!rosseous tissues must be diYided with 
a double-edged knifo or with the ordinary scalpel. The retractor being a.p
plied and firmly drawn upwards, the bone is now to be sawn at the highesl 

~~~!11t\1~x:~~~c~~ght~;:·~t '~~!1t,fi~~\,~0 :~,·~~-~i:~rns1~~~1~~~~.~~~~ '~!~l~ ~;,~i~~;o~111~1 ~~ 
held ,·ertically. and if two bones are to be div ided, lhcy should be sawn to
getlu::r. The assistant who holds the limb must exercise cme to keep it in 
such a position as neither lo iutcrfere with the action of the saw nor to allow 
the bone to break before the seclion is completed. .A.;;; soon as the limb is re
moYcd the surgeon secu res the \"esseh, momentarily loosening the tourniquet, 
if necessary. that the gush of blood may indicate the pos ition of the smaller 
artcrie .. , and, when n.11 bleeding is checked, proceeds to dress the slump. Jf 
any projecting spiculre ha,'e been left by the saw, they must be removed with 
st rong: cutting pliers, and any tendons or nen·es that hang out from the stump 
should be cut short with sharp scissors. The skin cuff is then brought to
tyether with sutllres, so~ to con\'ert the circular into a linear incision, its 
direction being hori zontal, vertical. or oblique, according to the fancy of the 
operator. Jt i.; well to apply a bandage with circular turns from above down
wards, to the stump, so as to prevent spasm or subseriuent muscular retrac
tion. Sometimes great. diiliculty is experienced in turning up the sk in cuff, 
from the conical shape of' the limb. Jn such cases the sul'gcon may slit the 
cuff at one or both sides, thus co1l\'erting the procedure into a modified flap 
operation. 

Flap Jfethod.-Ampntation by the flap method is susceptible of an almost 
infinite number of ni.riations. Thus there may be only one fbp, more com
monly two, or e\·en a larger number. The flaps may be cut antero-postcriorly, 
laterally, or obliquely; they may be made by transfixing the limb and cutting 
outw:ml"", or may be shaped from without inwards, or one may be made by 
trausfixion and the other from without. They may include tlie whole thick
ne;:s of' tissue clown to the bone, 01· merely the skin and supe rfi cial fascia, or 
they rna.y embrace the supe rficial muscles, while the deeper layer is divided 
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Fig. 40. <"irculnrly (S6dillot). Finnlly, 
tlwy may kn'e a curn•d outline, 
or Ll1ey may be rcctangulnr. 

In prnctising the ordinary 
double-flap amputation, the sur
geon stands n.s for !he circula.r 
:nnputntion, and grasping and 
slightly lifting the tissue which 
is to form the flap, enters lhe 
point of the long kuifo at the side 
11earest himself; then pushing it 
across n.nd around the bone with 
a decided but cautious motion, 
rmcl slightly r:iising the handle 
wlien tlie \Jone is passed, he brings 
the point out diamet l' ically op

Amputation by antero-posteriortta11 operation. (B1·yant.) po.site its place Of" Clllrance. 
Holding the bhtcle in the axis of 

:~:,~d:~~J.·~~ri,ii7~',~,;~~~I·~~::~~:ri:~\~~!,1t:::~~~:,:~r:.~~~,~~~~~":;'~~ ,1::~.~~~;;i}0;;;~~ 
bone, Lrings it out with the same precautions as at first, and cuts his second 
flap. lie then applies the retractor, makes a circular sweep to div ide any re
ma.in ing fiLrcs, and saws the bone as in the circular· operation . Jn m:wy 
situations, ns in the front of fhe leg where the bone is superficial, it ir.; impos
sible to make a flap by transfix ion, and in any part, if the limb be large, the 
flap thus made is unwieldy, the skin rctrncting more than the muscles, which 
project and interfere with the closure of the wound. IJcncc it is often better 
to ma.kc at least one flap by culling from without inwards, dividing the skin 
and superficial fascia by the first incision, and the muscles by a second, :.tt a 
higher point. 

In vi<.·w of t.he wasting and gmdtml disappcara.ncc of muscular tis~uc, 
which always takl"S place in a. stump, some surgeons tliink to 8:t\·e time and 
trouble by makin.;r flaps of skin only; but, apart from the d;ingcr of sloughing, 
which always attends these long skin flaps, unsupported by muscle, the re
sulting stump is not so serYiceable, for though tlie true muscular stl'ucturc 
does indeed disappear, the fibrous sheath of the muscle remains, becoming 
conclcnsc<l into a thick pad which forms a Yery necessary co,·ering for the 
bone. 

ln making antero-posterior flaps Uy transfixion, the anterior one should be 
cut first; if tile flaps are shaped from without inwa.rds, the lower should Uc 
formed first, t\S otherwise the blood from the first incision wou ld obscure the 
line of the second. ]n making lateral flnps, the outer should be the first cut, 
:tnd, generally, it may be stated that that flap should be first formed which 
does not contain the principal nrtery . 

I have advised tl1at for the flap as weJl n.s for the cil'cular operation the 
surgeon should st:rnd with his l~/% hand towards the patient's trunk. l\fany 
:\11thors, h_owever, including- l\lr. Liston and J\Ir. Erichsen, direct that exactly 
die opposite posture should be a<•sumed, witl1 the left hand on the part to be 
rcm.ovecl. I lia,·c no doubt that every one will find that position most con 
ve111ent to which he is most accustomed ; but consider that. which I li:we 
recornmenclecl to be the best, as enabling the operator to haYe more control 

~i'el~i~1~1;~7~·11:!~~9:,g::s~~~se of sudden slipping of the tourniquet or rcbxtion 
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Oval illetliod.-Tlie owt.l nmputation in its simplest form may be cons idered 
as a c ircular operation, in which the cuff of sk in has been slit at one s ide, 
and the angles rounded off. In this fonn it is u:'ed for disarticulation at the 
metacarpo-phalangeal joints, and, with a slight modifh.:ation , constitutes L ar
rey's well -known me1hod of a mputa ting at the shoulder-j oint. Another form 
of the om! operation, which in this case shoultl rather be called ellipt ical, is 
parti cularly allapted to the knee and el bow-joint ~, though it ifi applied by the 
French to other parts as well. The incision in this form of amputation con
s titutes a perfect ellipse, coming below the joint on the front or outside of the 
limb ; the resulting flap is folded upon it self, making a cun·ed citatrix and 
furnishing nn excellent co,·cring for the st ump. 

Jlfodi.fted Circular Operation.-This plan seems to have been indepen
dently sugges ted about tli e same time, by :\\fr. Liston nnd i\rr. Syme. It m:iy 
be 1·egru·ded as the ordinary circular ope rmion , with the skin cuff sl it on both 
sides and the angles trimmed off. It is done by culling wi1h a su itable knife 
two short cuned skin-flaps, :lncl cli,·id ing the muscles with a circu lar sweep 
of the inst rument: it is particularly atlapted to tunputations through \·ery 
m u~cu lar Ii m bs. 

Fig. 41. 
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Modill.ed circulnramputati()u. (Skey.) 

'Peale's Jfetlwd by Rectangula1· Flaps.-This operation, which was intl'O
cluced a nd syslematized by l\lr. T eale 1 of L eeds, al.Jout twenty years ago, 
undoubtedly furnishes a mo:;t e legan t and scn ·iceab le stump. There a.re two 
flaps of uncqun.I lenµ:th, the sltortn always containing tlie main vessel or ,·es
scb of the limb. The flaps arc of e<]tml width 1 but while one has a length 
of lirt(( tl1e circt111~/'"etence of the limb at the point where tlie !mw is to be :tp
pli cd1 the other is but one-quarter as long (i . c. one-ei,qht!t of the circum
ference). The lines of the flaps Rhoulll be marked with ink or crnyon br>fore 
bcginuing the operation, ns otherwise, especially in dealing with a conical 
limb, it is almost impo:::sible to cut the lo11 g flap of the 1·eq11isite rectangular 
sli:.lpe. Both flaps are to embrace :tll the ti:;;sues clown to the bone, and the 
IOnf!: flap, which is in i>hape a pcrfCct square, is, af'LCr sawing the bon<', folded 
on itsC:'lf, and attached by poi11ts of suture to the $.hort flap. The ad,·anta.ges 
of tl1is mode of amputat ing arc that it secures a good cushion of Roft parts 
O\·er the end of the st ump, and that the r e:sulting cicatrix is enfi l"ely with
drawn from the line of prc..;~ure, in adapting an artificial limb : its di:::ad,·an-
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Tea\e'sampntatiou. (Bryant.) 

Simultaneous, Synchronous, or Consecutive Amputation. 
_]1 orc:t<:.ionally Lrcomes nece:•S<iry, in ens.es ofsevC're injury, to l'l'lllO\'C two 
or more limbs by pl'imary amputation at the same time. Sometiml'S this has 
been done Ly two surgeons operating simultaneously. but it is better for one 
to do both n.mputaLions consecutiYely 1 beginning with the limh that is most 
se,·ercly hurt. Though t.hc prognosis of these double mnputa.tioni; is always 
unl~~,·orahle , yet reco\'C•ries ha.ve followed with su lli.cicnt frequency to justify 
the su r~<·on in having recourse to th e lrnifo1 when the condition or tlie patient 
will :\t all permit it. Jf' the hemorrl1agc c-an be eflh' lua.lly cont rolkd by tour
niq11ets, it is better to remo\·e both limbs before :slopping to take up any rns 
sels; thouµ.:h if the firf't amputation have produced much clC'pression, it mny 
be necessary to pn.11;.e nnd <tdminiM("r reston1tins lwforc proceeding to the 
i!(Ccond. Perhaps the most remarkable case of synchronous arnpul:tlion1 on 
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record is that <lone by Dr. Koehler, of Scl111ylkill 1In.vcn, J>enn,:;ylrnnia, wlio 
thus remo,·ed both legs and one arm from a boy of' tltirteeu, the lad making 
an excellent reco,·ery in spite of thi;:; seYere mutilation . 

Dressing of the Stump.-Aftcr an amputation, the stump Rhouhl nol 
be dres,..cd until nll hemorrhage has ceased. Sometimes after all the recog
nizable ''esscl~ have Leen secured, a. troublesome oozing continues from the 
face of the stump; this is usually \'Cnous bleedin~, and will commonly cea~e 
of it::"clf when the tourniquet is remMed. If it. do not, it may probably be 
chl'cked by elen~ting the st.ump, :.rnd pouring o,·cr it a stream of cold water, 
or of diluted akohol.1 Bleeding from the medullary c:1sity of the ~nw 11 bone 
may be stoppc<l by inserting a. piece of <lry lint , a plug of wood, or bl'tlcr, a 
pellet of previously ~oftencd white wax; the laUer hns the advantage of being 
perfectly unirritating, so that, if nece~sary, it nrny be allowed to remain when 
the tlaps ar(' broughr togethf'r. A plug of calgut is preferred by J{icdinger. 
If the surgeon h:we a11y reason to fear consecutive hcmol'rliage, the stump 
should not be finally closed for some hoursi or until complete reaction !ta<.:. 
occurrecl, a piece of lint, dipped in o\i,·e oil, being meanwhile laid between 
the flaps (as suggested hy )lr. Butcher), to pre,·ent their adhering, aucl the 
sutures lefL loose 1111til tile surgeon is ready for the final dl'essing. The liga~ 
tlires ai·c to be brought out at one or both angles of the wound, as may bc 
most conrnn ient; it h:lS been suggested to bring each one through the face of 
rhc Hap by a separate puncture, but such a plan seems to me more adapted to 
delay union Uy producing increased irritation, than to promote quick healing. 
Tlie cdgc-s oft he amputa.tion wound are to be brought together, not too tightly, 
by the use of sutures, a.nd the flaps, if hea,·yi may be additionally supported 
Ly the use of mlhe:si,·e strips. I t is a great mistake io hcnnctically seal :.i 
~lump; there is always a considerable flow of serum for some hours after an 
amputation, and if this fluid be not a.\lowc<l to escape from the stump. it in
c,·ita.bly decomposes and produces irritation. Yarious modes of dressing a 
stmnp h:wc been employed; l\Ir. Tea.le directed what ha.s been called dry
dressing, which was, in fact, no dressiug at all, tlie stump being simply laid 
on a pillow (which w:ts co,·ered with gutta-percha cloLh), and protect.eel by 
thruwi11g onr it a. piece of thin gauze. Sir ,J. Y. Simpson highly commended 
the exposure of both amputation and other wounds to the air, call ing the scab 
produced by this expo~ure a · ' 1rn.tural wound lutt·." Dr .. J. H . "~ood, of 
?\ew York, goes still further, tt'Cating stumps by what he calls the "open 
method,'' without either sutu red, plai)tcrs, or drcssinf!"S· 1\DL GuCrin trnd 
1\fai;.onneu,,e haYc, on the or her hand, devised ways of treating ::;tumps in ex
lmustetl recei,·ers, gi\'ing their rcspcctirn plans the euphonious titles of 
:. pneumatic occlusion" and" continuous a::;piration ." A. GuCrin has recently 
recommended the employment of cotton, a.s a. means of excluding deleterious 
germo:, which are supposed LO ex i!'lt in the atmosphere. The "antiseptic 
ml'thod" of Prof. J .. i.ster ha;. been quite extensinly u~ecl in the trcn1ment of 
i-tumpi'=-1 and, I doubt not, answers a ,·ery good purpose. The dressing which 
l myself prefor, consisl.5 of' a piece of' slieet lint soaked in pure l:~udairnm. 
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covered with oiled silk or waxed paper , and secured in pfacc with a Ji g-ht re
current bandage; the local use of the narcoti c it' >:oo thing to the p:t ti e 1~t , while 
the sty ptic :rnd a nt isepti c propc rLi cs of the a lcoholic men ~tn111m a n • often use
ful. In military practi ce col<l wa ter is the most convenient application to a 
recent stump, and. if not too long continued , answers very well. 'Vl1atcver 
dress ing is used, the stump shouhl not be di sturbed fo l' forty-e ight or se,·enry
two hoiu-s, by which t ime suppuration will us ually liave Legun ; the wound 
mny then be dressed witli d iluted alcohol, with lime-wa ter, or with any other 
substan ce that the condition of the part may indicate. 

If organi c sutures have been used, they should be remon d about tile thil'd 
or fourth day; metallic sutures may remain longr r, an<l need not usua lly be 
taken away until firm union !ins occurred, and unti l they are therefore of no 
furth er use. The liga lures may be expected to drop from tl w smaller vesse ls 
after the lifth or six th day; from the larger art.cries aft er the tenth or twelfth. 
The liga tures should always Le altowed to drop of themselves; but when the 
time usua lly requisite for their separntion has elapsed , the surgeon may at 
each dressing ~cntly f eel them, to ascerta in if they ::ire loose. I f acupressure 
has been employed, the pins or needles from the smaller ,·csscls may be re
moYed on the second day; that on the main a rtery on the third or fourth, 
according to the extent of the clot fo rmed, which may be estimated by the 
point at which puls;i.tion in the flap ceases. 

S t r u ctu re of a S t u m p .-A stump cont inues to undergo changes in its 
structure for a Jong while a ft er cicatrization is comple ted; tlie muscular sub
srnnce was tes, and the muscles and tendons become conve rt.eel into a dense 
fibro-ce llular mass, which surrounds rhe bone ; t.he bone itself' is rounded oft~ 
and its medul\ ary cavity filled up ; the vessels are obliterated up to th e points 
at which the first branches are gi,·cn ofl ~ firm fi brous cords marking their 
place below; the nen rs1 become thickened and bulbous :it the ir ex tremities, 
1.hese bulbs being com posed of fibro-cellular ti ssue, with numerous m·t·,·e 
fibrils intersper1"ed. l 1pon tli e firmn ess and painlessness of a stump, depend 
greatly the fiicility and comfort with which an a rtifi cial limb ca.n be worn . Jn 
t.hc case of the upper exlremit y, there j g compn.rati\'cly little difllculry. and 
very ingenious and se rviceable anns and hands arc now ~ uppli ed by the 
manufacturers. In the lower ex tremity, it is found that very few stumps wi ll 
bear the entire pressure produced by the weight of the body in walking upon 
an a.rtifl cial limb, and hence a portion at leas t of the pressure should be rnken 
off by giving t.lie apparatus additiona l bearings upon the ne ighboring bony 
prominences ; thus fo r an amputation of the leg, the artifi cial limb shonld 
bear upon the knee, while in Lh c case of a thigh stump, the tuber .ischii and 
l1ip should receive the princ ipc.il pressure. 

Affections of Stu mps .-Any one of the constituents of a stump may 
g ive trouble afte r an ampu1ation, and the treatment of the morbid cond it ions 
of a stump is a very im portant ma tt er fo r tli e sm geon's consi<lern. tion. 

1. SP_asm of the muscles often occurs an d causes much suffering a few 

!~~~~~~:;:t~';.~~;~l~mS1~t~~~:~: : ;ai~~ i~.~e:l~e '~~~~~~t~~:1 t~f~ ~1~~cf;·n~s~11 0~~::'.i.~~i~ c~11~~1 
~~~L 1;~~~:~c\~~lrf~~~s in whi ch persistent and intractable c!toreic spasm l:i occurred 
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2. Undue retraction of the muscles mn.y oc-eur 
c,·en weeks af1cr 311 runpu1ation 1 interfering with 
rise ton ,·cry intractal>lc form of ulceration, 
or c,·en going so far as to produce whM is Fig. -!3. 

105 

callcdaconicalorsugar-loc~(stump. The ~ 
meclianical 1dcer, 3S it i~ called, of stumps, 
requires the limb to be firmly bandaged 
with circular and renrsed turns from a.hove J . · . . . · . · 
downwards; the action of the muscles is thus #:. 
:~~-~;;;:~~.\':;:.;~~;:~:r~~~~1~~.~!~;1~~~:~;:·~~ \,~>-- - -- : 
applied by nu.•ans of a weight and bro<id Thigh stump, with ~pllnt for exteosiou. 

:;1rips of adhesive plaster, or a light splint as (Bryant.) 

in Fig. 43. There is, howe,·er, t\nother cause 
for the production of conical stumps, in c:ises of young persons, npnrt from 
muscular rerrac1ion or wastiug by suppurn.tion; this i:; a po::;itivC' elongation of 
the bone by growth subsequent to a.mputation. This is cl1icfly seen in the 
leg n.ml upper arm, and the OCC'mTence in these sirnations, rather than in the 
thi~h or forearm, is easily accounted for by remembering tlic physiological 
fact, that the upper extremity grows principally from the upper cpiphysis of 
the humerus and the lower epiphy1'es of the radius and ulna, while the 
lower extremity grows chiefly from the lower epiphysis of the femur and the 
upper part of the tibia. Bence, in ampntations of the thigh or forearm, the 
principal source of growth for that particular member is ta.kC'n awny; while 
in the upper n.rm or leg. it remains, and is liable to cause subs.equ(•nt protru
sion of the bone through 1he soft parts. To whatever cause the existence of 
a conical :,;lump be trnceable, if the s1111np will not heal o,·er the bone, or if, 
though a cicatrix form, it be thin, tender. ttnd constantly li:ible to re-ulccrnte, 
there is but one remedy, which is to rcsect the projecling end of the bone; 
this is fortuna1ely a proceeding which is attended with but little risk, and its 
results are usually satisfactory. 

3. Erysipelas or dijfitse cellulm· £n.fiammation may attack the tissues of tt 
stump: and either constitutes, under these circumstances, a ,·ery seriou$ 
affCction. .AU sutures should be al once remo,·cd, soothing and emollient 
dressi11gs applied. and the general treatment adopted which will be described 
when ~peaking of those di~C'ases . 

·L Secondary l1emor1·/wge mny occur from the Yes.~cls of a stump. at any 
time before complc1e cic:itrization has taken place. If it be uoL profuse, ele -

Fig.-!-!. 

Aueurisl\lal \·arixinastump. (Eriehseu.) 

nitin:r the part, and the application of cold, Or pressure, will often be suni
cient to check the blc('din~; if it continue, or rec11r, more decided 111easu1·cs 
must be adopted. which will be diseu;;sed in ihe chapter on wounds of' ;ir!crie~ . 

5 . . Ane11rismal enhtrgemrnt of the arteries of a stump occa.-;iona\ly occur~; 
the annexed wood-cut (Fig. -11), from l\lr. Erichsen's Surgery, illustraks 
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a case of ancmismal Y::\rix occurring after amputation through the ankle-

::'1;,~:.:T"'f~:;;";1~:;,1~:;;',;~I :~~~~l;f:1~ 1~::t ::C~l'.~i~~i·~~·~~'.l~J~;;;:n1~1~t0~J~~i~~~JJ~~ 
bulbous enlargement of the nerve (which 

Fig. 45. is, indeed, met with in all st.ump"), b111 to 
the existence of neuritis1 or of a :-.clC'ro ti c 
condition rc.~mlting from inflammatory 
changes. Should the pain C\'irlently arise 
from nny distinct tumor connected wi1h a 
ncrYc, it would be proper to cut down and 
remo,·e it; under other cin.:umi'itanccs a 
po1·tion of the nen·e may be excised at a 
higher point. or a re::i.mputation may be 
pcrfo1·mcd, though unfortunately the1'C' ~u·c 
lJ)' no means info.lliblc remedies; Di·. Xott 
g i,·es a case in which a. man submitted to 
three re-amputations and three nen·e ex
tisions for neuralgia of a. stump, deriving 
:tt last only questionable benefit from this 
large experience in opcrati\~e surgery . .As 
a pnlliati,·e remedy, the :ipplication to the 
slump of the strong tincture of the root of 
aco11ite is occasionally· useful, or hypoder
mic injections of morphia. may be u::;ed, as 

in other cases of neuralgia. Girard records n. case in which relief wa'5 ob
tained by the repeated employment of clcC'tro-puncturc. J.eeches, ice, and 
counterirrita.nts may n.l::o pron~ ::erviceable in some instances. 

7. 1'1te teudons in the neighborhood of a stump may become contracted 
and cause trouLlcsome deformity; 1bus, after Chopart's amputation on the 
fool. the natural arch of that organ bt•ing destroyecl 1 the tendo Achilli::; may 
be drnwn up by the powerful muscles of the calf, and a painful form of club
foot reR1ilt, the cicatri x being thrown againRt the ground in w:Liking. The 
occurrence of this condirion should , if pos::iblc, be JH·e,·ented by the use of 

appropriate splints and bandages, and it may be somet imes 
Fig . .JG. eYcn necessary 10 resort to tcuotorny when milder mea.:sures 

will not suffice. 
8. Periostitis, Osteitis, mid Osteo-myelitis, one or all, mn.y 

OeC'ur in a stump, and may defeat the smgcon's anticipations 
of a. succes;::;fu l issue. Jf' acute a.nd ext ensin~, these afl:Cctions 
end~mger life, and, especially in the frmur, n.re apt to ter
mina.te frttally. The diffusl! suppuratiYC form of ostco-myeli tis 
is especially apt to occur whe11 the di,·ision of the bone has 
exposed the rnedullary ca,·ity, a111l is almost sure to end in 
pya.>mia and death; tl1 e only mode of treatment is re-amputa
tion at the nearest joint. mid this is of oourse nn almost des
perate remedy. Le::s violent forms of bone inf\:unmation result 
in the occurrence of-

fro:1~ :~~c;~~~:~s:it\~::~e~\n~1~a~f ~\~':1~~:~~11~0 1~:~~1;.~~~t<~ne~~ !~~jtl;;i~ 

;.~:~:~:~:;,'.~~,~~l~~~~;::i:"::;~;;~;~~\:E:\l~~~~~~:~~;,:11~'.:i~::~~~::,: 
bclie,·e tha.1 anything: is to be gained, under thrsc ci 1·cum 
stanccs, by iuterference with the slow but safe procc::...;es of 
nature i in the case, howc\·er, of the occurrence of a.cute nc-
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crosis, as it is sometimes call ed, 01· more properly d(ffuse subpen'osteal sup
purotion, it may lie 11 ceC's~ary to :nnputate to ~:n·e life, just as it would be 
undf'r 1he same circumstanct's occurring elsewcrc than in a stump. 

10. Caries may occur in the houe of a stump. I ha\·c seen benefit result 
in such ca .. o;:e8 from the inject ion of the preparation introduced by)[. Notta, 
under the name of' Liq1telff de Vi.Rate. (R. Zinci s11l pl1atis, Cupri sulphat i ~, 
Mi gr. xY; I,iq . plum bi 811bacetatis f?)ss; Acid. acct. dilut. \'Cl Act•ti alh. 
f5iijss. l\L) 

11. Fi11ally, an :vhcntiLious bursa may be formed O\·cr the bone of a. 
stump, as in any otht'r part suhjetted to irrntli pressure. If this bur.-.;i 
become painful, the artifirial limb sl1 ould he altered so as to rclie,·e it from 
pre:-::surc; if this Le not snfnticnt, an etfort may be made to ob literate the bur1>a 
by the inlroduction of the tincture of iodine or by estaLlislting a snmlt seton, 
or the bursa itself may be excised. 

Mortality after Amputation.- The results of ampulalion depend 
on:\ rnricty of conditions. Home of these arc common to this as to other 
sniouf'; oporil.1ions., and htwe mostly been sufficiently referred to in tlie chapter 
OH operations in general; the mo~t important circumstance:-:: coming into this 
catef?oi·y arc the age and the constitutional state of tlie patient, and the hy
gienic conditions lo which he i8 subjected befol'c, at the time of, and aner 
the amputation. The relation Lcrween the baro111etric condition of tlie atmo
sphere and the mortality af'ler amputat ion ha.:; been particu h11·ly inYestigatcd 
by Dr. Addincll Hewson . Il e finds that, aL the Pennsylvania H ospital, tlie 
morlality \'aried from 11 per cent. with an ascending, to 20 per cent. with a 
stat ionary, and 28 per cent. with a falling barometer. '\niile the column of 
mer('ury wa8 risi11g1 the a\'en1ge duration of Jiff>, in fatal C:l$CS, was only ~<·\·en 
days, but was thirt<:en while the column was folli11g; and of all !lie cases that 
died \Yithin three d:ty$, over 75 per cent. proved fatal while the barometer 
was rising. "Surely," he adds, "these figure~ need no commentary as to 
how well they sustain the itlt'a t.ha.t the results of operations arc materially 
influenced by the weathl!r. and that the ri sks from shock are incrcMcd by 
oppo,.itc con<litions" (Penna . llosp. Reports, \'OJ. ii. p. 31). 

]~eccnt ~latistic~ M to the influence of the age of patienls upon tho resuhs 
of amputnlion have been collected by Dr. T. G. i!Iorton, :\fr. Golding .. Bi1·d, 
and :\[r. Holme::, the latter of whom finds that "the risk of amputation is 
eomtantly ri,;;ing throughout life, and at any ginn period afte r thirty year:;; of' 
age tl1e risk is more than twice a" great as it was al the same period after birth." 

Be:-::ide the circum$tanccs whicl1 have been refrnecl to, there are others 
which affeet the result of :imputation, and whicl1 arc peculiar to this as dis
tinp:uishrd from other operations; these :ire now to be considered. 

1. Locality.-The p:irt of the body at whic h an amputation is performed 
exercises an important influence on the result; nmpu!ations of the lower 
extremit~r nrc more apt to pro,·e fatal that tho.;;<: of tile upper, and in Ilic 
same limb the rate of mortality nlries directly with the proximity to the 
tnmk of the point of amputation. 

These fatts w ill appear from the following tahi<'. whieh I have pl'Cpar<'d 
from the publish('d statistics of' Britisli 1 a.nd Ainerican~ hO'lJ'i!als, :ind from 
those of our late war,3 togetlu:w with tlio::;e of Lh!! war i11 1he Crimea.' 
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Table slrnU'inq Jfortrdlty of Amputations in n~·pi,,.l'nt Parts of t!1e Rorl!J, 
for 'l'raumotic Causes, in Cfril and in ~Jiilitary Pract1re . 

l'ppN third 
)!iddh· thiril 
J.owl•rthircl 

• \>IERlCA:'l'ASDCR!lUAlf 
WA.Ki. 

~2715 ,---:;:;-;;38f'32912 3278 110"" 3l22 3011 J:J5:J 
6415 lt-05 2...,14 6H7 1f'!II 
2181 -!+-! 203>; 2-H9 485 

36 07 15,3!:10 6053 4~ 85 171020 6G.J l 

I.l"gouest. 

87.2 
5fl.5 
55.0 

Z. The part of t!te bone which is divided in an amputation influenC'C"- the 
re . .-ult, the mortali1,r bring greater when the mednllary e:w ity is opened than 
when only the l'ancellou,; !'ilructure at the 1.md of the bone is in Yoln•cl. Tliis 
appear;;; to be owing to the g r1·:lter probability of py.:cmi:i. "upcrwnin~ under 
the former circnm-.iances. or 21).) cases of amputation whil'h \\'(~re followed 
by pya•mia duri11g- our late war, 1.5.5 1 or 52.:; per c<.• nt. , were through tlw :'haft 
of thf• f<·rni1r (Girculc11· No. G, S. G. 0., 18G.), p. 43). 

3 . The nature of tlic r!f!'ection for which an ampulntion i<i. done>, exerci:;es 
a mo.-;t important influc nc<• upon the r('sult: thus ampu!ation" for injury are 
uu1ch more fatal than tho:>e /'or disease; the remo\•al of a limb for c·:rnccr is 
more likely to he· foltowod by death than the .<:iamc operntiou if prncti"cd for 
caries or a chl'onic joint nffCction; while amputation" or rnmplolsrmre or 
e:rpedie1icy (:L<:; for dPl'onnity) are le;s succe~sful tlmn tho~e fo1· other p:1tho. 
logic:ll corn litions. The rclati\•C mo1·tality of amputa1io11s for injury arnl dis. 

~~~(;;,;~:s~~!1 ~;1i~~\:~ 1 ~;; :~:: f~:i~!~.~~:;c\~~i'~~~ of hospital practice in \'arious 
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r1""'r:::,~::::.. :,2 ~ ~:;i;;~r :Jij :06 ~::;·:;::r ,:on :J:;1~:·r· 
llospitalsi G10 250 llOi 251 1717 f10l 

___ 1_1os_1li-tal_:;a 1252 ~-- 629 1~ _ _ lt:-lH ____: _ _ 

Aggregates 251-! 1028 40.89 21383 774 28.85 5Hl7 1802, 3-4.67 

The mortality which attends amputations of C'Xpedicncy k1s been panicu
larly in vestigated by )Lr. Golding-Bird, of Guy':, Hospital , who (inds it to be 
(in that iustit.u tion) 2G.8 per cent., as compared with a death-rate of 21.l 
per cent. for other pathological causes; or, if the lower extremity alone be 
considered, the former claf:s of cases giYes a mortality of 42.S per cent., and 
the latter of 29.1 per cent. 

4. Jn amputations of the same category, the time at which the operation 
is done exel'Cif'.es an import:\llt influence OYCr the result; thus, ampu1ations 
for acute affoctions of the bones or joints are much more fat::.! than thoi-e of 
chronic diseases of the S..'llllC parts. Amputn.tions for traumatic causes nrc 
usually di,·ided by surgical writers into pri111ary or hnmediate, and secondm·y 
or consecuth:e. Primary :unput::itions are such as are done before the denlop
rnent of inflammation, a period rarely exceedi ng twenty-four hours, tl1011gli 1 

if there ham been much shock, it may reach to forty-eight houri-, or possibly 
st ill longer, from the time at which the injury was recciYecl. A !Jetter classi-· 
fication is that of military writers who make a third class, the intermediate, 
which embrnccs all operations clone during the exislencc of active inflamma
tion, resening the term secondary for such as are done after the subsidence 
of' inflammatory symptoms, and when the condition of tlie part somewhat 
assimilates the case to one of amputation for chronic di ,;ea~e . Yerneuil 
applies to these tlm:-e divisions the terms antepyretic, intrapyretic, and meta
pyretic, rcspecti,·ely. 

It is now, I belie,·e, uniYersally acknowleclgcd among military su l'geons 
that primary amputations (except of' the hip-joint and the upper part of the 

~ll~iT}~{,~1~ t~~~'~e~·l1~ 1 f,~1t~1~:~1~~~i'.~t~~- tli~8~s,'\~!~~.1~,~~,;~ ~:,~~~~:~11~1 -~:~i~~ 1 ~l1~~~~111 ~~~'.·ft 
practice secondary amputations arc more successful than pl'imar_v, and this 
difference lrns been accounted for by the diffe1·cnt hygienic ('ircmnstanccs by 
which sold iers and civ ilians are respecti,•cly surrounded. J helie,·c that the 
usual statement upon ihis point is erroneous, and that a. careful collation of 
statistics will show that in both ci\"il and military practice, primary amputa
tions a.re followed by better results than ot hers. To illustrate this point, I 
harn drawn up the tabh• which follows, and in which the results of primary 
amputations1 or those performed in the pre-inflammatory s tage, arc compared 
with those of all others for traumatic causes. 
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Jt will be percei,·cd from this table ~hat, cxcC"pl in the reports of ~Ialgn.iµ;ne, 

:(~~: "-~~ r~ \ 1~J~ :~l~V ~~1~1 ~~1J11~ rs1~ ll ~~ i1 i ~ ~ Cj it~·; 11:1~~1~;._~~~ l :~ ~lj:7l~ O ~It~;·~ y b~; 1t1J1 ~l :) :'.;~~~l:l:I~;~ 
ha,., been about. 1 in 3, compared with a death-rate of 1 in 2 for the iutenne
diatc and ~ccondary opPration'. I do not know of' any extended statis;t ics to 
sh(Jw the rchiti,·e mortality of the two latter cl:.t."-:iCS of amputations in t•i,·il 
practice; but as fn.r as they h:wc been distinguished by writers on the suhjcei, 
the g<'ncrn.1 impression has been confirmed that intermediate operat.ionis nl'c 
very faia.I, nnd t.ha.t those done when the inflammatory symptoms have !:'Ub
!!id(·~ I a1·c comparati,·ely ~11e(· c::-i'f'u l. 

These numerical co11.5idem1ion1;, however , though interesting, se::i.rcely giYc 
a fair Yicw of the whole llWl'its of the ca"e; for primary operations are natu
ral!)' Jone in ea,es where there is no pos~ibility of s:wing the limb, while l'On
secuti,·e amputations nre 1 on the other hand, performed in cases which arc to 
a r<·rt:iin extent scil'Ct<·d. )[ol'CO\·cr, the lea.1;1 hopeful cn..'cs among any brgc 
number are elim inated by death before the scl.'ondary period is rcal'hC'd, ~o 
th:it {'\"l'll if the numerieal elianC'cs of consecuti\'c operations were the best 1 
it would by no means be pro,·cd that more li\"CS would not ham b{'en R;n·ed 
had more limbs been primarily a1nputatcd. 

ca~~1~· !~~j~~1~~c~1~ ~~'.;:fc~0 i~)~s1~::;;~~~~/\~~~t "~!~~\u~~t;~1t~~f~:1 s:.\~\' ~~ \~1~~/1~:;, ~;~~ 
operation should be done as soon as possible after reaction has occnrrcd

1 
nnd 

hl'forc the injured part has become inflamed; but if by any chance this 

~~~d1~~~1~~1~~1t,t1~11~;;.;;~~c b~~~~:~~:-~1~~~1 1~~:~~ ·~ ~ c~>1~~~~;\i1;1i~eb~r Jl~~~~~~:11;~t~11;~: i ~ t:~fi: 
inftammation has mea,.urably ~rnbsidcd, nncl till the patient':> condition bas 
bcl'ome ai;;:;imilated to that of a case of chronic disca::ic rather th:.in of' trau
matic lesion. 
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To complete this part of the s11bject 1 T quote from Dr. 1\Ja{']eod (J..Yotrs on 
tl1e Suryery of tlle Crimean War, p. 367) 1 the following sumnHi.ry or the 
re~ults of primary and secombry amputations in military 1wactice. 

Primary operations, 1047 cases, 37..f. deaths; mortality, 35.i per cent. 
Sl•condary " 5!)-1 '· 314 " " 52.S " 

A percentage which, it will be ob;;:encd, corresponds \'Cry closely with lh:it 
derin~d from obsernttions in ci,·il hospitals. 

Till' ~t:lli~tics of' amputalion in the late war of 1hc rebell ion ha\'C not yet 
been i\\l published; but, as far as they go, they serve to confirm whal has 
been alrendy said: thus 180G Jn·imary amputations of' the upper extremity 
rcrorded in Dl'. Otis's Stirgical History of the w·ar, ga,·e 821 dealitR, or 
17 .08 cent. 1 while J,)16 i"ntermediate amputations garn -!Sl deall1R, or 
31.7:3 cent., n.nd GGG secondary amputations gave 163 deaths, or 24.47 

Causes of Death after Amputation.-The causes of death after 
amput:1tion ha,·e been made the subjett of special study by several writers1 

among whom may be particularly mentioned .Malgaignc1 James, Bryant, 
ll olmes. and Birkett. The three last, named gentlemen are among the mo;;t 
recent authorities on the matter, and I will terminate tliis chapter by quot in~ 
some of the co11clusio11s appended to their excellent. papers. ::'llr. Holmes 
finds from examining- the records of 300 cn. ... ;;es-

,, 1. That a considerable proportion of cases must occur in hospirn.I pl':tC

ticc, in which death is really iue,·itable, although it is not known to be so at 
the time of amputation .. 

,_ 2. That of the fatal cases which remain, 111 about one-half death is due 
mainly to pre\·ious disease 01· injmy . 

. : 3. That secondary hemorrhage is hardly eYer a cause of death, except in 
persous with diseased arteries. 

•• -J-. That death from exhaust ion hardly e,·er occurs without previous dis
ease , obYiously proved both by symptoms and post-mortem appearances. 

'·;) . That the other hospital affoc1ions (crysipelas 1 diffuse inflammation , 
ancl phaged::cna or hospital gangrene) are rare in subjects previously healthy, 
~rnd that, as a rule, they only prOYC fatal when they are the precmsors of 
py.:cmia. 

"G. That therefore any attempt to estimate tl1e dangers of amputation in 
lto~pit:d practice 1 or to diminish its mortnlity, must be b~Ll:ie<l upon a knowledge 
of tltc conditions under which py::cmia OCC'lll'S in cases treated separately, and 
in patients congregated in hospita.l war<l~ . " (St. George's Hospital Reports, 
rnl. ii. pp. 321-32:?).1 

:\Ir. Bryant's tables likewise include 300 cases, and from his "Genera.I Con
clusions" l select the following:-

'·That pyrem£a is the cause of death in 42 per ceni. of the fatal cases, an<l 
in 10 per cent. of tl1e whole number amputated. 

''That exhaustion is the cause of death in 33 per cent. of the fatal cases, 
and i11 8 per cent. of the whole number amputated. 

''That tile following causes of' death arc fatal in tlie annexed propor
tions:-

George's /Jospital Reports, voL 
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CHAPTER VI. 

SPECIAL A)1Pl1T.-\TIOXS. 

lJrPEH. ExTHE)rITY. 

Amputations of the Hand.-Amputations of different p:uts of the 
hand are frequently rendered 11 cccssary by injuries, or by diseases of the bone, 
as in neglected cases of whitlow. As no mcchnnicttl contrivance can possibly 
equal the natural hand in utility, it should ln all cases be the su rgeon's object 
to save ;.1s much as possible; there is but one exception to this rule, and that 
is when in the case of the middle fingers it becomes necessary to go as high 
as the first i111crphalangcal joint; ::is there is no special flexor tendon for the 
proximal plrnlanx, it will) in such c;:ises, be usually better to go at once to the 
metacarpo-plmhrng('a] joint i but in the forefinger, even a single phalanx will 
be of use, as .:iffordi11g '-~ point of opposition to the thumb, while the proxinrnl 
phnlanx of the little finger may be properly prcsen·cd, in or<lcr to giYe greater 
symmetry to the hand. 

Fi1igers.-The fingers may be amputated at auy of their joints, or through 
the pltalangPs : if the latter opcrat ioi1 be decided upon, it may be clone by 
cuttiug su.itable flaps with a straight bist?ury, and dividing the bone with 
cutting pliers or a small saw. Amputation of the terminal or middle pha
langes may Le done by open ing the joint from the back of tlie finger, di,·iding 
cautiously the lateral ligaments, d isarticulating, :rnd cutting a palmar flap of 
sutficicnt length to coveL' the stump. In this operation it must always be re
membered that the prominence of the knuck le is due to the upper bone, and 

~!:~tj~~~~~e ~'.~~1~:~~~~r ~~~\1~~}'~:~d~1~~~o~,r~~11e e7:;~~.k~~ ~1~~,:~s;;~~~ 1~1o:rc~~\~~~~ 
wise, and thr joint opened subscquenLly ; J think, however, the plan first 
mentioned is the best. Anotber method is to attack the joint from the siJe, 



cutting one lateral ligament, clisarticulating, Fig. -17. 
antl thC'n making a long latcrnl flap from 
the other side of the flngcr: this ha.s been 
particularly recommended in the c:ise of the 
fore and little fingers, but I do uot see that 
it po:;scsses any adnmtagc over the common 
palm:u· flap operation. There is usn:1\ly 
but liulc hcmol'rhagc after the removal or a 
phalanx, and if any nssels bleed, they can 
generally be controlled by mcan1' of tor;:;ion; 
in some c~cs, l1owevrr, the digital arteries 
arc much enlarged, and require ligature . 

.Amputation at the illetacarpo-phalcmgeal 
Joint is best. done by the ovn.l method, 
though it may nl;:;o be co1wenicntly executed 
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by making two lateral flaps. In tlic oval Amputatioo of part of a finger by cut. 

operation, the point of the knife is entered tiog from abo\'e. (Ericilseu.) 

just below the knuckle, on the back of the 
hand, and the blade is drawn obliquely <lownw::uds thl'ough the intcrdigitaJ 
web, across the palmar surface of the finger 1 and obliquely upwards to the 
point of commencement; <t few light touches of the knife free this oval flap. 
and clisarticulation is then effected by cutting the extensor tendon (if it be 
not already di,·ided) nnd the lateral ligaments. In the case of the forefinger 
the knifo :;hould be entered on the radial side, and in lhe case of the little 
finger on the ulnar side, instend of at the back of the joint. Some difference 
of opinion exists as to the propriety of removing the hend of the metacarpal 
bone in the~r amputations. Tlte hand may indeed be rendered more sym
metrical by its remorn.l, but this gain of symmetry is more than counter-

Fig. -:18 . 

Amputationofaneotirefinger. (Skey.) Am11utatiooo!theloftthumb. (Erlcilseu.) 

b:danccd hy the loss of firmnes5 and strength enta.iled; besides, the removal 
of the head of the metacarpal bone exposes the patient to the risk of inftnm
mation and suppura.tion in the deep tissues of the palm, and tlius rcntlers the 

8 
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~~~:·:\: !~:~11~~~r~.1~~~1~:.';/h:~~1 /1~:~:'t~~:~:;~l 01~,e~:· i::e1:11 ll,
1
, r ~:i~,~,:t!~ 1 !~c .~~~,~~,:~i(;;;·pt:·: 

hO\\'t•nr, it be (lecicl(•d to remove it , thi,.; can he easily efl(1ctcd h_r cutting i t 

~~~~;, r;: ·~~1i~1t~~';iq~ 1~:~;:0 ·I:;' L~1~i:~ct~o1::'11!~1l'i::; f~:t~~~ t~f t~~~c p~~-'~c"~:;~,~ lii:t ~~ 
hcalc•(l. 

Thl' en tire thumb, wilh it s metacarpal bone. may be runputat C'd by making a n 
on1J flap from 1he pahnar ~urf'a('C': in the case of tli c left thumb ( Fig. Hl), the 
joint may Uc first opened by n n obl ique inci~ion 011 tliC' hack of the h:rnd, Ot•gi n
ning abon and a littl e in front of the joint, and coming down mi for as th<' web 
which $Cpnratcs the thumb from the forcfiugcr; the palmar flap is then made 
by thruRting the knife upwal'ds to its point of cn1ra1we, and eurting down
ward:,; and outwarclR; in amputating tlie ri ght th11mb, it is more conn'nien t 
to m:~k<· the palmnr flap fir..;t, by tr::msfixion, the rl'mainiug !:i t CpS of the ope
ration b<1 ing done subsl•q n<•n rly . The thumb nlone j g almost as usefu l a~ the 
oth ('r f'our fingers togctlwr; hc ncl.", in opcrat io11s on thi s importa.nt member, 
no part should be sacri fl(' ed that enn by any pm~sibility be presen ed. 

Amputation through one or more metacarpa l bom•.r:; nrny be required, and 
may be done by cutting from without inwards I hick flaps of suffi cient dimen
s ions to co,•er !he pal'tS without undue st retchi ng. In making the"<' flap ;;; , 
the palm should be respected as much as po:<siblC', the necessary foei!-iiOns 
bei11g pn'fombly made through the clorsmn of the hnnd. It is better to IC':we 
tl1e carpal ends of tl1e mC'ta.earpal bones, .:;o as to arnid opening the wri~t
joint. Any part of the liand thaL ean be kept , f' liould be 11.C rnp11lo11 :-1 ly pre
,;;er ved, a!'i e,·en a ~ i nglc fin g<'r with the thumb is far more usefu l thau 1he 

Fig. 50. 

Partial amputation Of the h!lnd. (1''rom n pntieu~ iu the Eplecopal llospilal.) 
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ncccs~ary lo inYadc the carpus at all, it is better to go at once to the radio
carpal joint, and amputate at the wrist. 

Amputatioll at the wrist-joint may be COn\·cn icnily effected by 
opcmtion, by means of the elliptical incision, by making oval !laps cut 
without inwards. or by cutting a single 
flap from the p:1lm of the hand. The Fig. 51. 
rc~ulting stump is a Ycry good one, 
though it is said to be lc:'S s uik<l for 
lhc adaptation of an artifieial limb titan 
one that is shorter. l B principal ad
Yantagc is in its preserving th e power 
of pronation and supina.t ion , thougli 
e\·en this may Uc lost from inflamma
tory adhesion"' binding together the 
radius and uina. Sixty-eight ca!".es of 
this amputation rccorclccl in Dr. Otis's 
S11r9ical History, gave only Se\'en 
deaths, a mortality of but 10.G per cent. 

2 . .Amputation of the Forew·nl.
Thc bc:'.t operation in tliis locality i~, 1 
think, the circnln.r; though excellent 
stumps may be produced by other Amputation al the wl'ist. (Erichsen.) 
plans, cspecinll_y by the rectangular 
flap method of Mr. Teale. *\tone time I w:\S in the h:ibit of amputalin~ the 
fore:mn by making n.ntero-posterior flaps cut from without inw:.n<l:.:-1 but haYiug, 
on scYeral occasions, met with dangerous SCC'ond:iry hemorrhage from the 
interosseous :.u·Lery, which, in this operation, is apt to be cnt obliquely, I haYC 
been led to prefer eithe r the circular or Tcale's, in ncithCl· of which is this 
risk so apt to be encountered. ] n any of the flap operations. particularly in 
the lower third of' the forearm, trouble may be caused by the tendons Jll'Ojcct
ing from their ::-heaths. rndcr such circumstances, the 1'Ul'geon ::"hould drnw 
them clown, <lml cut them off nt as high a point. as possible, that they 1~my 
retract. and not interfere with the healing process. Perhaps the mo ... t brilliant 
operation on the forearm is that in which a dorsal Hap is cut from without, 
and a. palmar flap ma.de by tra.nstixion. The lengt h of the flaps :<hould be 
proportioned 10 tile size of the limb, \;UL two inches may be gi\'en as the 

Fig. 52 . 

.Amput111iouo(forearmbymodiftedcircnlarme1hod. (Bryaut.) 

an·rage. Fi,•c or 
forearm, and of these 
trouble, from its tendency to retract 
orifice m:Ly elude detection. 

in amputation:'i of the 
is lllOSL likuiy lO gi\C: 

iu which po:::.ition its 

3. Amputation al t!te .A'lbow may be effected by e ither the c ircu lar or ellip
tical incision; it m::i.y also Uc donC', though less con\·cniently. by making an 
anterior flap by tran,.;fixion. It is sometimes rccomm~nded to lea\ c tile ole
cranon in pbec, di,•iding the ulna. below it with a saw; no particul:1r :.tlhn.n
t:.1g<', howernr, attends this plan, a.nd the olcnanon, if left, i~ a.pt to become 
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~~;;~~·:.5~\:~~ n :~~1~~ t~·11;fe1~~11~-li~!111 l~~~!~e;:~ :~~11~f t:11~c j~~~n:~; .. ' ~~~(~ l\~1 '.~' i~:: il~tr1~1ll1; 
!:'tH.:CC~::f'ul • 

.J. • • A 111put€1tion through the ~ f rm.-Thc nrm m~y be rcmond ~t any part 
and b' :my of the methods whi('h haw hl'<'ll dt.'.'<TLbe<l; tho~c winch seem lo 
rn<' tl;c bC:-;t arc the on1l and the modiJicd circular. The bo11(', howcnr, is 

l~f.~~1~~~~f ~~~~[~~~~i~it~~~; 
01·, if 1hc parls lnwc been long inlhunecl, l\\'(•h·c or fiftf'l'll . Jf' the nrm be 

~11~1 11:~~~11~~1·'. ~·:;~ ~11 :,~ !11 

i ~~; i<];~i~tt ~ct::: 1;

1 iu :!~1 i~~: ~ c~ i ~~11 b t 1
1
;: t:~·1~~~lc ;~11:: 'jc t;l 1 ~ ~·:::~; yt 1 :~~~ 

ht.• ~afoly :ipplicd to the :1xill11ry artery, the arm being kept cxlcntle<l, so as to 
n1ake the head of' liu: humerus project into the axilla, where it forms :i firm 

point of' rc~i!-it:tnec again~t which to cxcrci~c prc~~urc; or tlu.> 8Hrgron may, if' 
he prC'f'cr, ham the subcl:n ian artery comprc~1ied as it pa~scs over the tirst 
rib, Uy means of' a. wrapped key in the hands of an assistant. 

Amputation at the Shoulder-joint.-This is in appearance a most 
formidable operntion, and yC'l it is one of which the results arc tolerably foxor
ahle. Thul', l::S 11 cases, recorded in Dr. Otis'l' Surgical l1iRtory, gnxe 597 re
rnveries and 2..J- J deaths, a mortality of only 2!"1.1 per c<'nt. " 'hen pe1formed 
for other than traumatic causes, it is st ill morC' successfu l. Amputation at 
tlw should('r-join t may be practised in several \\'ay~, the mo~t important being 
tho:::e commonly known by the names of I .. arrey, Dupuytrcn, and Lisfrnnc. 

1. Larrey's Jfetl1od.-Thc surgeon enter;-; the point of a .!=hort knife brlow 
and a little in front of the acromion procc:-;:;:, and makes a dC'cp incision about 
three inche~ long: in the direction of the a.xi:;; of 1lie arm. From the middl<' 

~!:: :i :r i11i1:i~ii~111ib ~;~:01~111~~~;~a:~;·~ ;~a~~ i~e~~~~~1~l~ l~o~~n ~\~~~;~~~n~~~d n ~I ifi~~I ;,0~~1~~ 
"-here the antrrio r and posterior folds of the ax ilia. end in the fr•:--ues of the 
arm; it is usually directed th:lt the anterior in('i~ion should be made fir,..t, a.s 
the po;;1erior <'ir('mnflex artery is larger than the nntcrior, but if the irnb
clavian I.Jc well commanded O\'CI' the fir:>t rib, there need be no fear of hcmor-

~:11~~f~;sa11::.~i\~;;·1il1~1~/;,e::o~\~n~~~~~11~;·~n~;n~l~~t;~1.';;~1·~~~ 1~~1~e~:f11~ 1'.~1 ci~·~1~ 1~1~:,~~ 
:rl'On next dil'at'ticulatcs 1 ro!ating the arm firM outw:wds ~o n!-1 to make tcnflc 
tlu: sub:-capular mu~cl<', which he divides with a perpendiculnr ::;troke of the 

kmfr·: then c1111i!1g the C.-'l.p,.;u~r ant1 the tendon of the long hcnd of the bicep.", 

r,~::l~~l~~~~:~~:~~~1J,~c1:~::~~11;;1:~l~::r:l~~~!~~~~·~:'.']~1:~1;·:1\~,~~:~~~- ~:~!~;,::;~~-~~~:~ 
::~~1:11~:

1

~~ 1 ~~~is1~~1~~~';~0~~;~: :: ;~;l 1li ;~i~~~~~~~b ( ~:~111~e ~;1~ i ~~.i~:~1~dtl~~1 (~ 1·~~:::~~t\~~?/c~~ 

ti-~~,::~~~c~'.~(~~~\~~~f ~r~,{?;~;~::~~:~fr~~~~::f.i;~~tl~i~li::1l~:i~ti~::i
1

~:,:~~ 
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shown in tl1e accompanying ill11i<trntion (Fig .. J.I), from the photograph of a 
patient on whom I performed thi.s amputation at the Epi:-:copal Ho~pirnl. 

Fig. 53. l~ig. 5..J.. 

nesult or Larrl'y·s amputation. (From 
Amputatiouatshoulder-jointbyLarrey'smethod. a.1iatieutiulheEpisco11alllospita.l.) 

2. D11pu!Jlren's .Aiethod.-Thi:;:. method consists in making, e ither by 
tran.:-(ixion or from without inwards, n. large flap 1 emlirncing almost the whole <' 
of the deltoid muscle, then di~:u·ticulating, and finally cutting a :;:.hort flap (in 
which is the vc~::el) from the inside of the arm. This operation is more 
<1ni('k ly performed titan Larrey's, but makes n. larger wound, aml is not. I 
think, so generally applical>lc. Jn either method the principal difliculty is in 

Fig. 55. 

Amput:i.tio11atsl1oulder-jolnt: Dupuytren's method. (Brya11t.J 

disarriculatinµ: 1 to aCCQmplish wliich (in the C[l!'C of fracture 
u:::e of the arm a.-; a le\'Cr in effocLing rotation) iL may be 
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l':J.:~:~~'.;·:i~:~ff T~;;;'!~~f~g-~~!:f~3if },~tf I:\:.i:~~E:~:{~~~f '.!~JJ~~Y~i 
rap,.ulc, !ihould he> bro11ght out at the 

Fig. 56. po,terior fold of tlic axil\a. As in J_,ar
rcy':o:. operation, an :l'<::<ist:int ,.;hou lcl ~lip 
Jij,.. tlunnh into lhc \\'Ound, a11d i-ccure 
thC' nncry before the final inci.-;ion i-" 
made. 

:3. Li~fn111f''s Operatio11 con~i:-.h in 
making antcro-po-"tcrior flaps, wl1ich 
come toµ;Nher nrr much a--. the inei-
1'\iOni' in La1TC'Y'.,, nwthod, on·r which it 
pr(•"ent...; no p:\rti":ular :llk::rntap;c. Tiu.• 
f'houlder-join r e:in nlso be reaclicd by a 
circular inci,,ion, as pra.ctiscd by Ycl
pcau and. oth<•r:o:;, and in f'att a ll con
ceiYabk \ariNic·); of amputation at tlii-. 
point han:- ht•t•n c·mploycd, and cl:tinwcl 
as: the bc,.;t hy 1lifforent £<urgeon,. 1 1hot1;?h 
tho:<e ''"hich l li:n·c dl':;<:riUecl have IJec.·n 
mOi'I p:cncrally adopicd. 

Amputation alHn'e t/1e Slio11lder. or 
ampulalion ofthc ann with n.partorthC' 
whole of' lliC'S(':\1n1ln.1 nnd pcrlL:1ps a por. 
tion of the cl:iviclc. is oc<·a,.iollallr r<'· 
quired ill ca...;cs of aN·idcnt or ot" di,-. 
ea:-e. ~o :.;pecial rules can be :ri,c.•n for 
the p<'rf'ormancc of thi,.; operntion, to 
which. wheneH•r po:...;:-.ihlc, exc.-i~ion of tlic 
part$ c.•onct'rnC'cl is to be prcfr.·1Tt'tl. In 

1:,·~ult of amputation by D1q•11y1rc11·ft meth(Jd. C:l"C!:i of injury, the surgeon mu . ...;t makt• 
\Frum a 1mtlen1 in the Epl11c(Jpal ll o~pitnl.) hi,.; flaps a..; h(•,.;f h<' may. in ,·icw of the 

extellt and dircdion of the hl·t>ration, 
and in c.·:\i;;es of amputation for tumor,,.; , cte., must be guided by the :;izc and 
,.; lmpr of thr morbid growth. The rc::.ults of thi~ operation Jia,·e bet•n more 
favoralJIC' th:rn might han been anticipat<'d: 1liirtecn casc.::>1 arc on n.•cord, 
\\ hid1, though the arm and a part or the whole of the ~cnpula were torn off h_y 
:H'ti(h•ntal violence. terminatNI foxornhly, whilC' tl1irty.011c2 ea .... es in wl1id1 the 
arm and part or all of the "<':i.pula, with or without a por1ion of the clavitlt•, 
w1·re n•mo\·<'d b_y the .!it1rgl·on ut the :<amc operation, gn\'C twenty-three rC'cov
(•riP-. and only eight den.ths. 

Amputation~ of the Foot.-:--The plrnlm1~es of lh<' toC'::. .o;eldom require 
amputaiion, hut, ii netcs,.;1ry 1 1his little openuio11 mrt~' Le conveniently donr, 
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a-; in the ca~e of the fin~crs, by opening the joint from the Uorsum, :\lld CO\"Cr

ing the ;;lump wi!li a plantar !lap . 
.A111p11tation at t!te Jletatarso-plmlangeol Joint is !Jest done by the OYal 

inci::;ion. It must be 1·cmc1nbcrccl thnt the weU reaches about lialf'-w11y between 
the joint and tbe end of the toe; hence the incision must he placed high, or 
the joint will be mis:;cd . Di::;;articuhition is facilitntell by forcilily flexing the 
toe, :rnd di\·iding the exteu:w 1· tendon by a transver&c incision. ]t is somc
timcs rccommcmled that in amputnting the gre;~L 10<'1 the head of the mctatart'al 
bone should be nlso rcmo,·ed; l do not think thi ::. desiralilr, as \Jy ..:o doing 
a Ycry important poin t of support to the arch of the foot is taken a.way, an 
e,·jJ which wouhl not be compensahJli for by the greater symmetry of' the re
sulting stump. 

Amp11tation of the Great Toe, with a part or the w/10/e <?.f 1'ts .Metatarsal 
Bow•, may be required . If the aut<;.•rior portion or head only is to be 1·cmo\·cd, 
an o\·al inc ision may be employed, which is prolonged backward.-; for a ~um
cicnt tlist<'\nte on the side 01· batk of the foot. The bone rnny be divided by 
cuuing pliers or by a chain saw. If the whole bone is to be remo,·ed, it is 
better to shape an antcro-lateral Hap, by entering the knife on the back of the 
foot, between the first aml second metatarsal bones, nn<l on a level with the 
tar:<o-mcta.tar-=al joint, cutting forwards to the ball of the toe, then aCl'Oi'S ton 
point corresponding to the po,.,ition of the web, nnd then backwards :igain 
along the inner edge of the r.;oJe ; t\ii~ flap is disS('l'!Cd up, taking (•a.re to keep 
it as fi<'"hy a-; po:-:.;;:.ible. The knifo is then re-entered between the mct:.\t111·:s-1l 
bones, ;rnd matle to cut directly for-
wards. through the web. Then pres.s - Fig. 57. 
ing the toe away from the next one, 
the sul'p:con , wi th the poi nt of his 

~11;{\f;c~~~-~;~~,s~):ee~~~~s ;~~~t~~~~~~\~~:i; 
taking <:arc not to wountl the dorsal 
artery of the foot. Ilemorrlrnp:c Im.Y
ing been chctked. the flap is brought 
down and attached by points of suture 
in the usual way . 

.Amputation ~f tlie F1ft/i .. lfetat(lrsal 
Bone may be effected by the om! in
cision, made so as to axoid wounding 
the 8ole. The point of the ornl is 
u,.;unlh' made on the dorsum of the foot, Remo\·al or meiarn.rsal bone or great toe; tlap 

~,'.~lc:.d1:;:~·~tlr~~~,:~;.:~~l~~ 1~ 1~e c~1:;~: ~r~·11;~ formed; joint being opened. fErichseu.J 

5-olc, thus forminp: a cun·ed tri angula.1· flap , which is cli:;sccted down to gi,·e 
more RpaC'C. .A somewhat simil:lr modification of the OYal incis ion is practised 
by A. Guerin, in amputating: the mC'talar;;al bone of the grcnt toe. 

Amp11tation of two or more of the Jl/etatarsal Bones may be con,·cniently 
clone by the on1! operation, the point of' the o,·al Lcginning 011 Ilic dor~um 
nborn the joint at which ll i:-:articula.tion is to be effoc_te<l, and its branches 
sprl:':ul ing; to embrace the requisite number of toes . 

.A111pntation throngh lite Oontinnity of all tlte Afetat11rsal Bones is best 
clone• by cutting a ~hort dorsal and a long- plnnUir flap, the latter of which nrny 
be made, if' preforred, hy tra.n:;;fixion, saw ing the bones on the s:unc level, and 
bringing; up tlie long flap, ~o as to free the c icatrix. from prc.:;sure in \\'a.\king. 
The re~nlting stump is well formed nnd 11Reful. 

Amputationo.fil1e Rntire Jlet(ltarsus(which is s.nid to ha,·c been prnctiscd b) 
the North .American Indi:\ns as a means of prc\'Cnting the csenpe of prisoners) 
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~~~-o~0tf1~~~ 1t~~,,\~;i~11~~~·:~-~~~~~~1J,'~~;:~:;;,'~'~,; b~:~,~'.~E~~::.~:,:,~,~,:~::~:~Y:'~:~ 
:Fig. 5~. 

Am1rn1atlonat1hetarso-mctatarsaljolnt (Skcy.) 

fifth. The H'<.'011tl nwtalar,.,a.l 
dip~ in bctwCC'll tlic fir:'lt and 
third, while thi-.; :iA"ain arlicu
h11e:o; at a lower k' c>l 1 h:m the 
fourth or fif'!l1 . The plant:lr 
flap m:~y be eut fir~! from 
without inward.;1 ~L" din'<'lt•d 
by :;\fr. Jlcy,ordi-.articulation 
mav be cffoctcd first, and ti1(' 

long tlup made last. a~ prac
tised hy J_, i:"f'ram" The irnid<·:-o 
to tbcarticulatio11 an• tliepro
mi11eu1 tubt·ro . .;ity of the fiflli. 
and the tuhcrtl<' of 1hc first 
mrta!:u·:<al hone (Ll.filill.u!.·) . or 
the tubcrobity of' the fifth me
tatarsal, and tlu• promiucnce 
of the ;;caphoid ( l h•y). The 
l'' rcnc:h operation is a pure 

~~:~~~:~ it·~~ttiiso~ ~111~1~\~\I ~~1~~~ s :~::1~!v J~~tr~~;llc~!~~ of~~~~~~: :~~n ,i 1::~~t~·i::~ l 11 i,~'.':~11S~~~~ 

::;~'ii;~~~'.''~?':~"::·~:· ;·~~~0~7-' ,~~~ ~~;~·~1~:~~:~c~r~~~:,~~;~,7;",';~~~1'.~;,~,:'.t11~::~ 
Fig. f1!l. 

Cho1u1rl'~ a1nputktion. (Bryant.) 

may be made fiJ.::il. ur nol until after 
disarticul:ttion has hcen dfoctl:d; the 
former plan is. in souH' rci;pl'<'l:i, the 
bt::o:t, as allowiug the tl:ip to he more 
regularly shaped. The inci~ion 

:~1~tu l1~:.o~~~u;~ 1~~1i1:1h~H:~=~\~1~:v!~~ ~~ 
1he ex te rnnl m:.llcolus nnd lit e tuhe-\ 

~r~:: t~:~;~i~l1~;:~;:::::~·:j~i::~·;·~;;'.:: :~i:~(~ f 
may be much faci lita1c<l l>y liw<'iLly ..., 
bending the foot down, so :L" to make ~ 

ten:;e the anterior liJ!:UH<.'nh of the 
joint. The ~caphoid hone has of'len 

bC'cn left, unintC'ntionally, in performing this ope ration. the r(·suhing i;tmnp 
beiug ncnrthclt>,;s <1uit(· !'ati,.fa('tory. Care muM he ta.ken, iu the after. 
tre::itmcnt 1 to prennt retraction of the heel, which is apt 10 Ol'rur, and which 
may require division of' the tendo Achillis. l\lr. H an<·o<'k ha:-:; eol\(.'ctctl J.;:2 
ca~cs of Chopart'::; amputation, of which 1 :20 rc::;uhcd in r(.'towry with !<Cr
viceablc stumps, :l in re.amputation, and 11 in deatl1 1 while in 1:1 the re.-ult 
was uncertain, n.1111 in I, thou~h lifo was prc~en·cd, the slmnpii \\t•rc not ;.;ati!:'
factory. The mortaliiy of' h.:rminated cases is thus only aboul 8 p<•r ('('Ill. 

Stib-aslragaloid .Ampulalion.-111 this operation all the bonf'~ of the foot 

~:::~~:;~~:~,:/;~~;ii,:;,~;~'.'.;~~:::;~~:::~~~ ,i1,~~~~~:~~'. 1~~:'.f ~~.~;·~1~:~~~~~·:·j~1~::~~1~.~:~ 
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en:r, :ind thn.t whi<'h T h:we myself followed, is to m:ike a flap from tli<' heel, 
us in Byme's opt·rntion (to be prc:::cnt ly described), which fbp is then Lrought 
o,·c1· the astl'ilgnlus and attached to ::i short do rsa l fla.p in front. l\lr. ll;tn
cock has collcctc<l twenty-two cases of this operat ion, the results of which 
appear to harn bt•cn usu:illy satisfactory. 

Piro,qqfj"s Ampntation.-ln tliis operation the whole of thP foot is taken 
away exct'pt the posterior part of the os calc is, which is bl'Ought up :rnd placed 
in contact wit\1 the sawn extremities of the tibia and fibula .• from which the 
mnlleol i ha' e been rcmovt~d . 1 The operation is thus done: n. somewha.t 
obliq11C' inci :-;ion, conn.•x forwards, is canied across the sole of the foot from 
one malleolus to the other, and the flap thus marked out dissected backwards 
for about a qunrter of an inch; n second incision, slightly connx forwards, is 
then made across the front of the ankle, so as to open the joint; the a .. <:trnga. lus 
is next cfo:articuhtNl, when the surgeon , apply ing a na.n·ow-bhded saw or a 
"Butcher's saw" to the upper and posterior pa.rt ol' the calcn.nemn, behind the 
a~trag:i.l11s 1 diYides it obliquely downwards, in the line of the plantar incision. 
The malleoli and articulating smface of the tiLia arc then l ikcwi~c sawn off, 
and the two cut ~urfnces of bone approximated. If Butcher's saw Le used. 
ti.<' position of the blade may be rc\·(•rscd for tlic latter part of the operation, 
so as 10 i::n.w off tl1e ma.lleoli from behind forwards. This :unpul<Ltion makes 
an admirable stump, the remaining portion of' t lte ea.lcaneum becoming fi1 mly 
attached 10 the Lones of the lt'g, and the naturnl lc 11 gth of the limb being 1·c 

t:1i1wd. It id particularly adapted to case::; of injmy1 though it may also be 
employed in tho:-e of di:;.ca~c, proYidcd that the calcis it self Le not inrnln:tl. 
Hancock has co llected 70 rases of J'irogoff's amputation, <lone by Briti1}h :<llr
gcons, death occurring in only six, while a u~cfu l stump is known to h:wc rcdultc<l 

Fig. 60 . 

PirO!l'Off's amputation. Application of saw too~ crdci,i. 
(Ericluen.) 

Fig. 61. 

in .)7. Fi,·c required re-amputation. Scn•nty-sevcn operations collected from 
ntl ~ources by Gross (of .Nancy) and l'a :_.oquic1·, g:wc only eight death:;, while 
useful Jim Ls were known to have been obtained in 4-1. case~ . Stephen Smit It 
and llcw:son have particularly im·estigatcd the mer its of 1"1irogotl':s amputa-

t Dr. Quimb,\• has modified lids operation by leaving the malleoli ancl 1>ressing up 
tht'sawu os calcb lit·twcen them. 
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~u~ ::'~f:~:::'::!~~:~~1~g;:f~~:,(',:.~'.:~;~~~~~~:::~5:~~!~~/liil~~:;~:~~:;,~/f:::::~;;~I~:; 
~1~l~:~'.:·:~:~,::.'.r~~::~~:1~::~1~~~~·:i;::~.~~.~::::~E::~~~::,~1:·.;:·,~c~,~·:~;;'.~i~,:~";.~;~;::i:~;. 
four c11· (iyc pounds to the Lack of the leg, IJy means of a Lroml ::.trip of adhe
sive pJa-;t('r . 

.A111p1tlflfion at tlir .Anklf':friint (Syme's Opemt/011).-The following- is )fr. 
Synw's own dc;.cription of this operation : ·'The foot h<'ing- held at a. rig'ht 
angle to the J(•g. the point of a common straight histour.''!'l1ould IJc iutroiluel'd 
imnu.•di:1t(•\y below the filmla, M the C£lllrc of it~ rnallcoh1r projccrio111 anti 
t!H'11 l'<tt'l'iccl :.u:ro..-;:; the int !'gunwnts of the sole in a slraight line to the ,..am1· 
ll''el on the oppo.:-ite side. The 01wrator ha\·ing m·xt placed the fingers of 

his lefL linnd upon the lied, and in-
Fig. 62 . sertcd the point of lii s thumb into the 

inci:-<iou, pu,.,Jies in the kllife with its 
bl:ulc paralld to the bone, anti cuts 
clo.~e to Lhc o,.,.;c_•ou.:; :;urfaee, :ll the 
same timr prc,.,;ing the flap back
wards until 1hc tuberosiry is frtirly 
tunwd, \\ ht>n, joiuing tl1e two ex
tremities of the fir~t incision by :t 
tranSH'r:;e Oll l' across the in . .0:1cp, he 
opens the joiut, ;rnd. carrying his 
knife downwards on cac:li ~ide of' the 
a,.traga.Ju .... divides the lateral liga
Jlll•n1s1 so ac; t.o cmnplcte the di:.;ar
ticulation. l~a-;t\y the kuife i~ tlrawn 
round the cxtre;nitics of the tibia 
and filrnla, !'iO a~ to cxpo,.;e them .:;ulli
eicntly for lwing grai:;ped by the hand 
a,ntl n.•mo,·<·d by tltc !-:tw. Aflcr the 
Yesscls have bl'{'ll tied, aml before the 
etlf!l'S of the wound arc stitc:ltl•d lo
gt•Liu.'l', an opl'ning ~hould be made 
througl1 the po:-.tl•rior part of' the llap, 

Syme's amputation. {:-ikl'y. ) whC'l'C it is thiune.st, to afford a de-
pendent dnlin for the m;~ltt•r. a,; rhC'rc 

rnn"'t always be too much blood retained in the l'aYity 10 permit of u11ion by 
the fir.-;t intention." 

This operation ha'i bc_•en Yaried by other i<urg<•on~. some making the hed 
f1:1p lon~e1·,2 and 01hcrs shortc1· than directed by Syme him.;df. .Again, :'OllH' 

only di~N'Cl back the flap to Lia• point of 1he heel, tli"iding the tcnJo .Achillis 
:iud completing the scp:ll'atiou of' tlie cakanenm after tli:-;articulation. How-

~~~~~. it 1 ::et ;:~11~~~~1 ~~c~1\\:·~i\;~ t~•i;~> ;;~:1: I ~~~1~1,r~~·i~l~d i1t!~:t~ oc~1~~1~·~;,a~~ ·~. '.~~~l~l11: 
l'OIHH'Ction.-. The <l('ath-rnte of' Ryme's operation j,; hut ~anall. '21 n ea-;(.•.; c·ol
lt>ctcd br Hancock h:wing gin!n but l i fatal termination.;, a mortality of Jc.;~ 



123 

than 8 per rent. The stump is, according to Stephen Smit Ii, better thnn that 
of Pirogoff·~ operation, for use wi1h an artil'icial limb. :\ladcoJ and J . Bell 
modi!)' Symc',:;. opcrntiou by prescn·ing the pcrio~te11111 of the o:s calci~. 

Other Amputations on lite Foot.-l\Ir. lfancock lnts i11gcnio11sly combined 
Pirogoff's with the sub-<lStragaloid amputation, p1·e:-;e1Ting the anklc-joi11t1 
and bringing the sawn su1face of the o~ calc is into eont~u.:t witlt a tra11svcr~c 
section of the n::;trngfllus; in tl1is operation the head of 1 he latter !Jo11c i::< :~lso 
remo,·rcl. In tlic C'Olll°Se of lectures (before ihe Hoya.I College of' Surgeon:-;). 
publ.ished in the Lancet for 18GG, in which this opcrntion, which may be 
callNl l-fancocl.-.'s, is described, Lhc !"amc ::\urgcon ably advocates tlie propriety 
of looking upon the foo1 a!'i a. whok• 1 for opcrnti\·e purposes, and of dividing 
the tar~al hone!' with a saw, without rPgard Lo the position of' thejoilllS, ta.king 
ca.re merely to rcmo\'e all pn.rts that arc disea:-:.ed or irrClricnilJly i11jured. 
Thii:i is a re\·int! of tile old teaching of }.fayor, of Lau!<annc, anti, tltou~h cor1-
trary to the generally rccciYcd \·iews of mo1lern surgery, is, [ think, founded 
in reason; acting upon this princip le, I mys('lf in one case removed the front 
portion of the foot, sawing through the scaphoid bone, the po;;tcrior pal't of 
which was healthy, and remoYing the anterior dise::Lsed surface of the calca.
neum; the case did perfect ly well. By this proc1:cding amputations of the 
tn.rsus nre greatly s implified, it being merely requi~itc to makC' antcro-po,;te
rior flaps of :,,;uflicicnt sizci and to s;iw off the diseased or injured parts of the 
foot. 

The statistics of amputat ions of the foot and 
thus, in om late war, 790 amputations of the toes garn 
partial amputations of the foot gave cleYen, and G7 of 
nine (Cfrcalar 1Yo. G, S. G. 0 ., 18G5, p. 4,j). 

A mputat ion s of t h e L eg.-The leg may be mnputatcd at any part, 
t he r ulC' bei11g to g ive the patient, in C\·ery case, as long a stump as possible. 
I t was formerly customary, in the case of laboring men who coul<l not aflOrd 
to procure costly artificial limbs, to :unpulatc ju1;t below the tubercle of the 
tibiai tha.t a peg migl1t be adapted which would press on the front of the 
knee: but by using n. short peg with a socket. the limb can be fixed in the ex
tended position, so that the benefits of a long stump can now be equally well 
gin:n to patients in all conditions of life . 

. Anqwtation at the Lower 'T!tird of lite J,e,q may be con,·cuicntly performed 
by the ordinary circular method, or by making Lwo lateral flaps principaJly 
composed of skin, and dividing the muscles by a circular incision a short 
distance aiJo,'e . 

A mp11tatio1i al tl1e 11/iddle or Uppa Part of tl1e LPg, provided that the limb 
be no! too muscula.r, may be done by the common double-flap method, n. short 
anterior skin flap bcillg cut from without inwards, and a loug postc r iol' fl:ip 
by trn.nsfix ion. " 'hen the calf of the leg is \'Cry large, this plan gives an 
unwiddy posterior flap, wliich must be trimmed before adjustmcn!, ;md is 
cwn tlit·n clumsy aml lroublcl'ome; hence in such case:-:. the flap should be 
cnt from without inwards, Ori better still, S6tlillot's or Lee's meihocl may Ue 
acloptc>d. Stdillot's plan consists in cutling by tran,.fixion n. single flap from 
the outside of the Jim!;, while the tis!'iues on tlie ins ide arc divided by iL trans
Yer~e ineiRion slightly convex forw:~rds; after sawing the bone's, the large flnp 
is. broug-ht around a.ntl attached by slitchl·,;, forming a beautifu l stump. Lee's 
method, like tlint of Tc(ile, consi,,ts in makiug r(•ct::ingul:u· flaps, of whitli, 
lio\\'C\'Cr, the longer i:i formed from the ti.-:sue:s of Llic calf; it embracPs only 
the sup<·dicinl layer of muscle111 tile deep layer being tnws,·ersely di,·ided 011 

:t l(•\'d with the line of the short flap. 
l n whatever way the flaps are formed, the bones must be cleared for the 



Fig. 63. 

F\ar amputation of the i<'g. (Erlch~eo.) 

~:r::n~C';1 , 1i!:~\,'.~~g1 i';~;)~e 1 :~c ~~=:1~';;,:.~'.~ 't2~~~f~~~1°\~~.<'~~11\~~~:~~f~!1 1:~f~:~~,. ':;~e 1 !.!>1~~ 

~~~'.~·:1JA::F:lf i;:\t~:e s,:~::·~:l~:::,;::~Jf~~; if /::;:~i:~,~;l;f /~~:~'.\~,~~~c~~ri~:; 
done hy roundin.f! off !he bonC' with a Butcher'~ snw, as reccJJtly :vkiRcd hy 
i\ l r. Porter, of Dublin. A pn•fCrablC' plan is, l think, to preserve a :<hort 
flap of pcriol"teum, wltith is allowed to fr1.ll O\"t!I' Ilic ~awn surface of tl1c tibi:1, 
as r('tomme1Hlcd by Oilier, of Lyons. 

Fom or fi\"C artC'riC',- usually mu!".t be tied in nmputaiions of the leg, nnd in 
('f!t;e:-; where the YC~Sd>i are C'nlarged by the i11f1:1111111atory proces.s a much 
l:u·µ-Pr uumb(•r may nc·ed Jiµ-ature; while, on the other hand, if the S('Clion he 
made 11bon~ the orig"in of' tlu· tihial,; 1 the popliteal alone may requir(• atlcn
tio11. A ~rC'at d('a.l of trm1bll' i!' O<:ta:i.iona.lly C'Xp1'rie11ced in c11deasoring to 
st'Cur<• the nnll'rior tiUia\ 1 owing- to its retr:i.ction abov(' the f:.Celion of lhc in
ICrO!-;~<'Ollf:. m('mbrnnC' . .A ,.<'1')' i;ood plan in f:.11(°\1 n C'af:.C is to turn the patient 
on hi!' fa('c, when the weig-ht of' tl1C' stum1J will tend to extern! the limh 1 thu~ 
bring-in~ the artery into tliC' din.•ction of a strai;:d1t Jim•, and making it llllH:h 
cn...si('r or aC'('(.'~5. For all :unput:ition!-i of' tlw IC'~ or par!;:; below. the IOUl'lli
<JIU'l may he coiweniently :qiplietl to Iii<' poplitcal :lrkry, a larg<' ('OltlJm'f:!'i 
h(·in~ placed o,·er Ill(' ' '<'"'"1·1, am! tlu~ plate of' the in:;trument fixed at a point 
diametrically oppo:;ite, abO\C the knee. 
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~~~t~~~euITg1:~l~!l1~t~1\~~c l~~~1;:~~~~1i1\1(;' ~:~l ~l~·t~~:;f~·;. 
ligaments. The semilunar cartilag('::i arc 
rerno,·cd, though A. Guerin :uh-iscs thn.t they 
lowed to rcma.in . The articular c·m·tilages may 
properly be left, though, if preforred, th<'y may be 
rcmo,·c<l by sawing around the condylcs or the 
femur wit\1 Butcher's saw, or the condylcs t!icm
seh·es may be rcmo\·cd in the snmc wriy; the statis
lil's of the operation show, howc:\"er, acconli11g to 
Dr. B1·inton, th:it it is rather bl'ttcr to allow 1hc 
condyles to remain. Some clitforence or opinion 
pren~ils as to whether or no the patella should be 
rrmon>d. I tliink, with l\Ir. Erichsen a.11d ::\Ir. 
Pollock, that it is better to retain it, anU its retrac
tion mn.y be pre,·cntcd, ns suggested by tile first 
named surgeon, by turning up the flap and di\'icling 
1he in~crtion of the quadriceps f'emoris n1u~cle . 

.Anterior Flap Jfet!tod.-'l'his, which is thC' lwst 
of the flap· met,hods, consists in makin:_.r a. -~· 

i:;~e~~~~'ia~1i11~~1,1e~~~~ f~~ll~tf:~~na tl~~1~::~n1~os~l~1·\~:: 
fla.p by trn.n:"tixioo. The posterior flap metliod. in 
whicli a. large fleshy flap is formed from the calf, is 
easier of execut ion, but le:<s :.a.ti.sfactory in its re· 
suits; in it the patella. is remo,·ed. The Lateral flap 

~~~1~/if::l;c 0~v~~;.~s~:;<l"'~~;i 1~~eoc!i~l~~~11~~t~rc~~~~(1;;:~~ {E~i~~-~~~'.;erior oa
11 

at knee. 

room fo1· drainage at the lowest part of the wound. 
In any form of knee-joint amputation, the popliteal :irtery, with perhaps some 
of its branches, and the art icular arteries, will require ligation. 

The statist ics of knee.joint amputation h:wc been i1westigated by Dr. Jolin 
II. Brinton, of this city, in an elaborate pa.per in the .Amer. Journ. of Jlfed. 
Sciences for April, 1868. Ile finds that HU cases from .Ameriran and foreign 

~t~~~ ~~~:s 1r~~o;:~~~\'~~ie~11~rn~1m~! it~~:~s, S'tu1~~~1r1~~~1~~:a~2J.1 s:~~-,c~~~ 
died, or 50.2 per cent. The annexed table shows the respcct.irn mol'tality ot 
amput:ltions of the leg and of the thigh, con1parccl with those of the knce
joint, in cases of gunshot injury. 

In amputation at the knee.joint for chronic cl isease1 !lie mortnlity is gi,·en 

;~!.~~~Y1:::r·~~~~~~~1:~i~~~'.::f:~~~;~~1~i~~~:~;~~.~r~~~~:o~~t:·:~::.l'.~~t·~~~:~:~~ 
generally1 lie gives a.t 40.62 per cent. 

.Amputation tlirouglt tlte Condyles of the Femur, or at the knee as dis
tingni:'ihed from the knee-joint, is best done by Cnrdcu's method, the superi
ority of which over that proposed by himself has been candidly ackuowlcdgecl 



Amputations of the Thigh.-Amputation of lh<' thi7h i;;; frt·quPntly 
rcquin·d in ('rl."CS or horh di:-<ea:-;e :rnd injury. The operation may be dune :lt 
any pa1·1 of' the limb, :mcl the mortali 1y is d irec tly proportional to tlu: proxi
mity to rhc trunk or th(' l ine of !'('(• tion . 

of '~!:i~1':,-,:')f :1::~~01~·~~d!:;~~:~~:: 1~f.' C1;·1:.:;:1 11.~i~~~·tii~o~~1~;1~1111~~111;11~S~~c:~11;i~.1~~~(:;c:;;;; 
in 1hi::- modifimtion fill O\'al flap i::; taken from th e front of the leg,• th t•r(' being 
:il~o a pm1tl'rior flap fully one-th ird of the lenp;th or the a11terior; tlw femoral 
!'l'ct ion i'.-l made at IPa." t half au inch abo\·e the antcro-·mpcrior cd~c or 1hc 
('OtHlyloid carliiage, and the cartilriginous surface of the patella is remo\·t•<l by 
mcnn;o; of a .-. mall :-<aw . 

.A111p11tation at t!U' L ower Tl1ird of the tltiglt may be co1wcnit•ntly done 
by tlH' onlinary douhl(•-flap operation. 1\lr. Erichsen reeommencls Y cnn:lle's 
operation, 01· tha.t by latcml flap.,, for this si tu:i.Lion , and 1 douLt not tliat an 
cxC'cllent ~tump may br ob1ai1wd by thi s method. The 01wration 1 howe\'cr, 
which ] ha\'C always praeti.scd my:wlf in ampu1:1ting at th l' lower third of the 
thi g h , is the anlt'ro-po::terior llnp mdhod, and I have found it pcrfCc1ly !.':l.tis
factory. Thr antel'ior flap is cut tir~t, from without inwards, ::ind sliould Le 

~\~~1~11~1 t~~: 1·r::;fi~~s ~~:1:~~.~g:,\1 1s~~~l~1: (~~.':~1 1~1: 11:01~:11~,l;~r 1·~~11~~c~t· ot,e a11~~~i1c~::~;uli~ 
embrace all the ti"."illt'" down to t ill· bone. The po:"tc rior flap, which con1ains 

~l~('t l~~-\~ltll1~:~: ";;~,;Si~ 1~~~~·1i~ .~~o~~·:; ::~lii~1~?:.1i't ~~~11~ ~·~~!~~~~ i~~I ~1:.0 ~11~: I~~ l~~I;~~ ~~11W.~ 

~~;1~;~~~\\f ;j~~~ii~~~@'J~]~~~~i~~ 
A111p11tation at thr J/iddle or Cpprr 'l'!tird of the thigh, if the limb bi· not 

:~~ 1:'~~11:~~~~:~:~ 1;:.~~~s1:i~x ;:;:~:ea ~~11t1~;~; 1 ~~ 1~1: ~~-:~: n~ ~,t~~~,~~~O- J 1~:~~ ,.~ f 1.t )~~\ 1:~:1~11~c 0,: 
l:i.rgl' 01w, a better !'lump can be made by n• . ..;01"tinp: to the modified 1.:ir<'ular 

~~f tI~~~~i:~~~~;~~~{j~~~;:~~ 
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f!1':1."Jl tlw ~l'l':1t tro<·l1:1nh'r with th(' finger-=. of tlw h~111d C'OrrC'sponding to the 
lim\J 10 lw rC'montl. and lll'l'<:-; firmly on the nrtct')' ::t1'i it emerges from lw1wath 
Poupmt's li.!!ameut with tltt• 1h11mh of the F"ame hand; thl• oppo;;iH• thumb is 
~u1wrimpo . ..;ed LO n_,-"i"l :md 1'<•gula1c the pres~ure, am! to prC\'Cnt a11y ri:-k of' 
s lipping . 

Jn C<t<:C'S of injury, the form nnd extent of tile lacerat ion will often rompcl 
tlu• s1 11·~pou to make irrcg11\:1r flnp<:, and to COYCI' his ::;tump as hc-;t br may 
undn the circum<:tanc<.'."· Ohliquc flaps may lie employed in such a l':H\l', or 
a --in;:dl• Ionµ: flap from :my part of' the thigh; it i-; mol'C import:u1t tb make 
the nmputntion n1 as low n poin1 a" pos~ible, than to follow any one or other 
parti<·tdar mocle of operating:. 

A mputatiou tl1ro,,gli t/1r 'Trocltanlers may be O<'('fl'iionally required in ('HS<'S 
of injury, or of mali:;nant tumor in\'Oh-ing the lowl'l' p~lrt of the l'c.·m111" Jt. 
i~ a JH'Ol'edurc of I<'"~ ri.;.k limn exarticulation of the whole limb, and, in <'<l~l'S 

of nwlignant diSl':t!i(', app<•:u·::; to b<' no more lihly to bC' fo llowed by a retu1·n 
of' the aH€.-ction, than the gr:n·er opl' l'ation. It i,::,, moreo\·er , ycry ea:-.y to eou
w•rt thi!i amputation into a di..::1rticulation 1 by di:::~ecting out the head and 
nrC'k of the fcmur 1 if thr"<' part,::, b(• found to be di~Pa"e<l. 

'l'e(f{e's ~fmputatio1l by Long and l1ort Recttwgular Flaps makes :i lwau
tif'ul and most sen·ieeabl(' --tump when applied to th(' thigh, hut is ohjertion
ablr on account of requiring the bone to be «:\wn at a much higher lt•\·1·! than 
would \,(> nece,.,.;:1ry with the ordinary opera1ions: thus, if the l:l l'l'ration of 
tli{' ~oft ti.;..;.uc;; cxt('nclcd to the upper bordC'r or the patella, and 1hc thigh 
wrre only ,-ix teen inclw~ in circumfon.'nCf' (by no means. a. large mea,::,un.'llll'nt). 
the Jong flail would ncc•d to be eight inches fiquare, t~ 11d the hon(' would bl' 
di\•itl<'li ~it just about it s; middle·, folly four inches highe r than would be re
quired by the common tloubll'-flap operation . 

Amputation at the Hip-joint.-Tlli ,,, which may fairly lH' C'011 -
sidt•r1·'1 the grnxe:;;t op<'ration in the whole rang<' of !'lurgical prnctiet•, i;; a 
procedure of comparati\'<'ly recent introduction. The first cai::.e whid1 is 
U1'11ally clas<:Cd ns :rn amputation at the hip-joi11t is that in which La<'1·oix 
(Ii JM) removed the rig:lit thigh at the joint. on nccouut of gangrene, which 
nfli.•clf'<l both limhs;, and had hcen produced by thf' 11~0 of' ergot. The ampu
tation had been nl:'al'iy completed by nature, and he merely divitkd with 
sti«~o 1·,.; tlic l'Ound liginncnt anti the sciat ic nl'l'\'f'. Four days afterwards he 
amputated, through thC' line of s;eparation, the k·ft thigh at the h'ol'liantcrs: 
the patient, who wa.;; a boy of fou rteen, lml'vind the b~t operation for elcn·n 
day<:. Pcm.ult. in I iii, performed a somewhnt similar operation, in a case 
of gnugrcnc from f'Xl<'rnal \' iol<>ncc, the pa1ient rf'('O\'Cring. The fin~t g~·nu
ine ca ... c of' hip-joint nmpulation through li\'i11g: parts was done hy Kerr, of 
Nor1hampton, ahout thf' !:':UllC timC', on a girl of C'kn·n yenrs, :rnfli:riug from 
hip ili«t':t«(' compliC'ated \\ ith pson:-; ab:-cc~s and pulmonary phthi:-;is; :-;lie di<•d 
on tl1<• <'ighteenth day. Thf' lir..;t cn..;c of this ampuiation for gu n::: li ot i11jul'y 
waR Lan'('y's, in 17!1;1, while Ilic fin1t succcsbful case in military pmcticc wm; 
tliat of Mr. Brownl'igg, in 1 ~12. 

A ~rf'af many ditli:renl plans have been s11gger.;f('() for effecting: disarti('uh
tion a1 the hip-joint-Farahl'uf' ha;;; collected mor(' than forty-ffrc-liut J :-.hall 
('Ollt1•11t myself with d(',.;('J'ibing: fhf' pri11cipal mc1hod~, Yiz., the om!. tht• 
modifi('() circular, that by a single flap, that by antero-posterior, anti that by 
latt·ral flap~. 

Orn! J_fi,tlwd.-Thi." has not been employed nry of'tC'n. It i., done• hy 
ent1·rin:;t the poinl of a s.trong but short knifo 011 tlic outs;i1lc of the limlJ, 
eith!'r O\'f'r the trochanll'r or b1•\ow tltc nntC'rio r Rt q){' ri or spinou!:' proc1'"'" of' the 
iliun1 1 and making two obl ique incisions, oue forwa rds and downwards, and 
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the other hnckwn.rds nncl downwanl~, to meet in n. tnmsn•r.sf' line on tlie 
in~ide of the 1high. The muscl(•s are divided in the s:une li11es or a liulc 
higher, and disart.iculation being effected from the out,.ide of the joint, any 

f ~~f !r;,i'.:i1~:,~ri~:\:f:~;~;1~i'~~i~:~~,j~f :l:~B~,:~~·t~f ~U::;f ;\~I~~\'.'.~t~i{ 
admirnlllc stnmp. but. it is obv ious that. uudcr oppo:.:ite circumslantcs the 
adductor muscles of t he thif!h would form a cumbrous mn;:s1 which woultl 
require' rcll'enchment before tlw wound could be properly closed. 

Jllodified Circular Operation.-This is done by cutt.ing, from without in
warcl:-i, short antcro-posterior cu taneous fbps, and then dividing the muscles 
on :t Je,•el with the joint Ly a circular incision. Tit is mC'lhod lias been sue. 
ccs~fully <'mploycd by scYeral American surgeons. inc:lnrling the late Dr .. J. 
1\la~on 'IY:1rren, of Boston, and is pnrticu!asly adapkd to cn~cs of tumor 
encronchi11g- on 1he upper pnrt of the thigh. 

Single Flap Jl/etlwd.-+ln this operation, a single, larg<', anterior flnp is cut, 
i either Ly tnrnsfixion (Mancc) 1 or from without inwards (Plantadc, Af>hmcacl). 

~ ;~:;~c1~0~~t~;~·t~r0:~n~:.e d~:~1~t i~:;1~111 ~01~ ~j11~1~r~tl~l~~i~~.~:n~~t t ~ii~c~;l~1 
.. ·a~ 1i~~$i~i'1~ 

fbp has been taken from the inside, or even from the bnck of the limb. The 
f>ingle liap method might be desirable in a case in which the laceration of the 
soft part;, was ~uch as to forbid any other, but, when the surgeon has a choice 
of operations, it is better to employ either the oval or modified circuln.r, or 
tlic double.flap method of Guthrie, which will be presently described . 

Fig. 65. 
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The point of a. long straight knife is cnicrcd :i little abO\"C dir position of tltc 
great t1·01:hanter, thru1'1 at:ros~ the limb, dippi11g s lighlly bac:kwardi> !'iO as to 
graze the back of the cenix fomoris, :rnd brought out a! the innermost p::irt 
of the gluteal fold; n. poste1·ior flap i ~ thus cut from the gluteal muscles, a 11d 
tlie surgcou then re-cutering his knife at tlie ~ame point. pu:::l1Ps it in fronL of' 
the joint, and, bringing it ou t as before, cuts nn anterior flap from the fro11t of 
tlie t.high. The plan which is 

~;j~~'.:;n;C'.~~:~~r1£~:~i !·'.1.«;:;:; ·"· Fig. 66 

the anterior flap is cut fi1·ot, / .,, '•'''\ } /" 

~~~!1t:1\r~~~~d k~j11:~~' ~~:t~:l\1~~· 'fl L-_;~ ~ 
troclia.nter, is thrnst in about ~( 
two fingers' bre;id1h below the '{_0 / 
ankrior superior spiue of the : ~,;'/ 
ilium, and having grazed the ~ ~ 
front of the joint, is brought ~ 
out just abo\"e tlie tuber ischii; : 
the tlapl'.i thus formed are more , 
oblique than in the French 
op<:rntion. Gutlirie's plan, : 
whic:h seems to me to be bet- • 

diffors merely in that Lhe ~ 
cut from without in

tlie operation is done ~ 
a small knife, anti the .. 

postcl·ior flap should be cut 
firs!. IL is not quite so rHpidly 
executl1d as the operat ion by 1 

trau~fixion, but is more certain 
of atforcling wcll-shn.pcd flaps, ,J 

:~:~;11;; :::;;1 ~~c~:;·i~~I ~n.sb~~~I:· (t'~oe:u~tp~~i~~~;~o~~:~ ~·1:1~:!~~~~1 ~:~i~~1.;brie's methud 
se\"cral times employed in this 

~01~~:,~vj1~~~1 ~:~a~lii~1~ ~: ~~!11~~;.,~ ~;~~c0;~~;:~~!~ 111:ewtcd in three cases in which 

Lateral Flap 1llethod.-'I'b is melliod, implies, cons ists in 
making t~'O Haps, from the outside and the lim\J. Lan·cy :111J. 
Lisfranc made both flaps by transfixion, the cutting the inner flap 
first, while the latter began with the outer. Dupuyll·en modified this operation 
by shaping the internal flap from witl1out inward~. I" either of Ll1ese plans np
pcars to present anya.dva11t:.1geso,,cr tliose whicl1 ha,·e been pre\'iouslydescribed. 

·wkucYer method J,c employed in ampuln.ting al the hip-joint , the surgeon 
must w.kc special precautions againRt 1he oc<:urn::nce of hemorrhage, for a nry 
few jets from the femoral al"tery, in this situatiou, will almos! in:;ure the death 
of the p:uicnt. Larrey directed that the main vc::;sd should always be seemed 
in tlie gro in , as a preliminary measure, :ind this phn has been sinc·c frcquentl.Y 
followed. It se<'ms to me, howc,·er, that the extens ive sep[lnttion of the artery 
from the surrounding ti:Ssuc:-o, which is unavoidable in this preliminary liga
tion, must expose the patient to gren.tt·L' ri sk of second:1ry bleeding, than wlien 
the \'Csscl is simply picked up by forceps or tenaculum, after di,·ision, as in 
otheL· amputations. H ence, I th ink it betler to rely upon mechanical mc:llb 

to control the circulation, or, in the a.Usencc of these. to trus t to tl1c manu;1l 
pressure of intC'lligent assistants. 

D 



130 SPECIAL AMPUTATfONS. 

The circulat ion can be conveniently cont rolled by comprf'~si ng the norta, 

~~t'~~~.1;·e~:~,~: ~;i~\'.f;;:s t1\1:s\~~;;::~·1::~u~ 1~~~;ic~18~:n~ ;;~~~~if~~~~!~~~<~~ ~~r·1;~n~;:;: 
city under the name of the abdominal tourniquet, and which is merely an 

~~~~~g~:~:~:·I~: ]~;: Jt)l:l~~in:C~S~iic1:!p~~~~:%~.~~ll c::~;. ~;1·'101~~,e:~~~ k~~~~j:·; ij~ 
in r,~:\~~l~~j;~ll~l~O~l:~~Ji~~·:jl~('C~~~~;r~;!~Jli',~~l~ ~~a~~~~j~~ll~· to Jinve in renrJinCSS tL 
~~~~~~r~~\~ ~1:~;:~~j 1 ~~ st~1~g~~1\:~~o~[isft!\1~.tc~~\':,~1 c;~ f;:~.~~~JP~~cation t~11~0 ':~1~il1~ 
artery which is in the anterior. 

Ju order to prevent. the loss from the general cir~uh1tion of the blood w!tic!t 

:\~lo~;~c~~e tf:/~ib~o~1~isit~gf,~1 i7.~~d~~~~;s:;1:1 p~~-t ~;~~(~:~;si 1~~ ~l~-~s'~l~Pl~~;~~;~!1 1~~· 
Esmarch's bandage and tube, Lh e latter being fixed just below the line of 
incision , and kept in place dming the operation. 

Although the benefits derived from the use of the aortic compressor in this 
operation arc unquestionable, yet 1he prcssul'e necessarily exercised upon the 
imponant nervous st rnct urcs containl'd in the abdominal cavity must be at 
least undesirable, if not positively injurious; hence the ye,:;sels should be 
secured promptly, that this pressure may not be continued longer tlinn is 
absolutely necessary. The point at which the pad of the compressor should 
be applied is on it lc,·cl with the umbili cus, and, usuall y, a. little to its left 
siJe, though this must be determined by focling for the pulsation of the aorta; 
it is wel\ 1 before ~c rew ing clown the pad, to roll the patient gently over to the 
rip-ht side, that !he bowels (wliich should liiwe been pre,·iously emptied by a 
do:::.c of castor oil and an enema) may, as far as their mesenteric attachments 
will a.How, fall out of the line of' pl'C~sul'e. Should it be determined 10 rely 
on manual compression, this may be applied to the abdominal aorta ( if the 
patient be very thin), to the external iliac artery just within the bl'im of the 
pelvis, or to the fcmo riLI as it emerges from beneath Pou part's ligament ; the 
hands of an assistant should moreover follow the knife of the operator, :tnd 
cn.tch the :irtcry in the anterior flap as soon as it is cut, or , if the flap be 
made by trnnsfixion, before the section is completed. Dr. " ·oodlrnry, of this 
city, and Dr. Van Buren, of New York, h:we suggested that the iliac arkry 
should be comp 1·e:1sccl by an assistant's hand introduced inLO the rec!um. and 
an instrument for making pressure from the same direction has been de,·iscd 
by J\lr. R Davyi of Londo11 . 

.After the operation tlte stump may be closed in the u5:ua l wny, the deep 

:::~~~{:~::;r~:~~~~.'~! ~1~~~~~~1,~;.'~'l\'i~·~!~~~;.::~i:~,~ :~:~~?ol;~~~.~~r::~l~~l:i':;;:~!:j,;,~~ 
~~~o~~:c~,-1:11t~ :11;~,~~~\~:c~~;.~J ~;cF 22~· ~o1~~ ~~ :~~~d~~i1 i~~ ~l01cG~e~:J t1 i~16~1~r~~ 
~f ~s~~ u ~~ ;~: d:i~ e:~~;11: ~11~c! ~ ll ~c~ ii~:. t~:1~~1c ,f ~~: ~r~0~v0e:.·~,-~:I~ I 1 t 1 ~i~~~~1 ;~ ~?-~ :~~~ ~ ~11~~: t1\~:~ 
colletted 497 cases, with a. Iola\ mortality of 70 per cent. My own tale of 

~~~f ~~gg~z~~~~!t~[~1~~~~~~~~~1 
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Table showing jJ[ortalil!J of Hip .Joint, and of 1'/iiglt Amputatiou,for 
Injury, and for Disec1se. 

[CopiPd from Cirr1dar So . 2, S. G. 0., 1869, p. ]12.] 

Periodofoperalion Cm•. • Di<<\. I Room"d. Doobifol. --;;:;;;:;:::-. ---;-l-;_;---1 - --3 - --;;-8\ 
• 16 10 6 •• !)2.Hl 
. 20 13 7 .. 65.001 
. 8 4 4 . . 50.00 

:--,--:---- - -
Aggl'ega.tes 183 162 fl(l.Q(,S 

CHAPTER VII. 

EFFECTS OF lXJL'IUES IN GENEIUL; WOUNDS. 

ExnmNAL violcnee or injury, of whatevcl' kind, affects the sta te of the 
part to which it is immedi;itely tt pplic<l , and tli c general condition of' the 
pati(•nt at the sa.me time>. Jl cncc the effects of injuries arc said lo be both 
local and general or co11stil1ttional. The local effoct 8 of external violence 

112. 
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~~~:·i:l~~~~:dii11:ffic\~111 ~ 1 ~11~1 ~~:1r~~i~~t:!11~al'~~~:~~~tl~::~1~ 1:-:r~~i~~~;;.~t1~11 ~::~d~·~:'.~::1.· 
are the same in kind for :di form" of injury. 

Cox:.;Tl'ITTIO:\AT. ErFECTs OF JsJUHIES. 

eO~~l~e;~ ~;yi1~~11~~-t:~r~n~;~~;1~~!~~~~' ~~~1~;:;:oit[il1·ct~:1~ ii:;1 ;:~1r~~~~a~-~\1:::1i 1t~1:~~.~~: 
con,;;titutcs collapse . ._ 

Shock or Collapse is a. condition, of the Cf:f'C'ntial nature of which. it 
must IJe <·onfosscd, we are a ... 'l yet in ignorance. It is ofren spoken of a" 

:11~1i1~(·~~;1:~11 11~~~~~!~11~;~· ~:1~nn~1;J~~~o~·'~:.e;il11~ ·~::::~::ia\1•11~;!~fc':ni~ ~-~~'~;:isb~~:~~~ci
1.: 

contr;ulittcd by the fact tha.t \·rry seriou8 lt'sions of the nerrnui\ syMem an:-

;~;:~.;~~f~;~~1;~:~, :;~~r\~1c11~~~~ c1~:~~~o;~~~:~ i~~1~0~;.1'~~11~r~lr:~f:1 s!~~· kbe ~; ~~:~;1~.::!:~~ 
bird!', without the cle\•elopmcut of this condition, CX('<"pt in so far as would 
be accounted for by the nwchanical injury, and a i'iimilar experience iR rcn•:iled 
by the study of morbid anatomy. No one would prcH·nd to say that th<-' for
mal ion of an abscess in th(' bra.in, or the degrncr:uion of large tracb of the 
spinal {"Ord. is accompanied hy shock, and yet this ought to be tlw Col-if' if 
s.hock were purcl.v an arfe{'tion of the ncn·o11s ~.r,.tem. In fact, hen•, as \\'l' 

s.aw in studying the proec;-;s of int\:11nmation 1 it is impo:-;,:;;ible rcasonnhly to 
11rn1·k out a1Hl diYide the nervous from the Yascular sys tem, or either from tlw 
pa1·cnchymatous st ruclurrR around them, nml say this is, and tha.t is not, tltc 
st•al of the affection . Shock is the general or t011s1itutional effect of i11jury, 
and a" the synergy of hc:tlth unite.:; all the tis.sues of the human body in 
normal life and action, so nnilcr the effect of injury they arc sti ll united by 
sympathy, and one tii''ille c·:rnnot sutler without the others. 

Still, this sympathy is brought out through the ap:t'n<'Y of the nerrnus sy:'>tcm, 
by a process of rcAcx action in fact, and, accordingly, it is not surpri~ing to 
find that the symptoms of shock can he artificiall.Y induced by irritation 
n.pplicd dirt'ctly to cc1·tain 11 e1TC structures. Dr:'. ~litchcll, l\Iorchou,.r, and 
Kct>n, of this city, who have clE'rntetl special a.tt('11tion to this subj ect, give 
the following explanat ion n'i lo the probable modr in which the symptoms of 
shock are brought about: '·These very intcn·~ting states of system," they 
M)', ci may be due, it seem,:; to u~. either to an arrest or enfeeblement of tlu' 
IH·:trt's action through the mediation of the medulla ohlonga.ta and the pneu
mog:astric nen-e:s, or to a ge1wral functional paralysis of the nerYe eentre,. , 
hoth i;:pinal and cc rchral, or tin:illy to a combination of both ca.uc:es i"1 :111d 
from an experimental inn>f'tigatiou of the subject, Dr. c_ c. Seabrook COil · 

~~~~:~~8 .that the pht•nomc1m of ::.hock are due to par:dp;is of the ni:so-motor 

~~:l~~~~;~\(.'.@;~:&~£13:I~~£~r0:g;:2 
A good deal of confu!-'ion l'Xists as to the mraninp: of the word shock, from 

~i;:.~·i~L11111;:t~~:~e~~~l 1~;::~~~11~i;~~:; 1~~11i1~~::~i~:·~i:n~:h1~1r:11\;~ii~!~,~~:~~~a~:~i~l ~:1t~~.il:~ 
vioknt Ulow on the head may doubtlc::;s be accompanied hy shock, but it will 

I C'irc:ulttrNo. G, s. G. o.l 18!.i4, p. 2. 



133 

al~o prob:llily be accomp:inicd by cc1·cb ral concussion, an entirely distinct 
afli:>ction 1 and yet one which is not unfrequcntly spoken of bx surgical writers 
as a 1ypical instance of :-;hock. Again, mere mC'ntal emotion, t repidation, or 
fright, may cause fainting or en·n death, and yet this is not sl1ock iu the true 
sense of the term. Th;_it true shock is a purely physical condition is seen 
from its occurrence in the lower animal;;:, en~n in tho;0;e wl1icli :ll'C cold -blootlcll, 
imd from jts bciug met with after operntions done while the patic11t is undl'r 
the full iufluence of :.1.n an~es.thetic, aud while mental emot ion i~ therefore out 

~~1~·1111° i ~!l;~1~.~~~~~e d~f1~~~11~~ ii;i ~:~::\\~~i~o~~:~;=~~~d :~,~~1:.~;~d t l~1 (!n~~~~~~' :~~~~ i ~~oi1~ 
from the purely physical ~tate of shock. 

Causes of S!tock.-"·hile in general terms it is correct to say that nery 
injury produces a. ccrtn.in amount of .-chock. yN there can be no doubt. tlrnt 
certa in cla:-<ses of injury are more liable to b(' followPd by this condition than 
other:o 1 t\ia,t ::chock ii; par1 icularly apt to follow injuries of certain pal' ts, and 
th:tt the su::cccptil;ility to shock of :1ny indi,·iclual may niry with the particul:.u· 
circumstances to whiC'h he is suhjcetcd at the time of receiving the injury. 
Gunshot wounds b:we always been looked upon as espec ially apt to be fol
lowed by shock. ·' " ·hen a bone is sha.ttcre<li'' says :\Ir. I~ongmore, "a cavity 
penetrated. an important \"iscus wounded, a limb carried away by a. round
shot1 pain is not ~o prominent a :-<ymptom ns the gcneml perturlmtion and 
a.htrm wliich supen·cne on the injury .. . . This emotion il:i in great mea:-lu re 

~~:~t~! '\~ti 1~fs; 1·;~~~ ;,,,ii~ · ;~s:;:~11iJ::t 1~ ~~e of~ 1~1:·~ew~1;:11~t~·:.1:rin'~0,~~:1S~~~ ~:~,:~c~~~~jc~~cJe;~ 
serious injury, exprc~,..ecl through the ncn·ous ~y:Hem . " Severt• lacerated and 
co11tused 1L·ou11ds, :mch as arc produced by railroad :rn<l mac hinery accidents, 
arc n ry frequently followed by Jo;itock in a marked degree. One of the mosl 
decided in,..tances of shock that I ha,·c ever witne;;:-<ecl was in tl1e case of a lad 
whor::e thigh was caught in a machine ca.lied a'· lapper," in a rope fact01-r. 
The whole limb, from the toes to aho,·e the midd le of the thigh, was mal'ked 
by punctures from the Leeth of the machine, which were of steel a.nd OV('l' 

three inches long; the thigh was broken . one of the punctures rendering the 
fraeture compound, while another pe11etrated the knee-joint. There was 
comparati,·ely little hemorrhage, and absolutely no exhibition of mental emo
tion; yet. there wai> profound shock, from which even partial rcaciion did not 
occur until nearly thirty hours after the accident. Burns and scalds, involv
ing a con~idcrable <·xtcnt of surface, arc apt to be attended with sc,·e1·c shock, 
which not unfrequently prons fatal without the occurrence of reaction. 

Other th ings being equ:.~l, tlie degree of shock is usually proporlionate to 
I.ht' senrity of the injury recci,·e<l, but the modify ing ci rcumstances are so 
many :.rnd so effocti,-c, that the exceptions to this rule tue almost as numerous 
a.s it:l instances. 

The degree of shock rnries with the part of I.he body injured: in the cn,;;e 
of Ilic extremities, the shock appc·ars to \Jc gl'eater as tlic lesion is nearer the 
trunk, wll ile wounds of the a.bdomirnd ca.,·ity are attended with more shock 
than tho,:e of the chest. Drs. :i\Iitchell, :.\ lore house, and Keen infCr from the 
cases which they ha,·e examined, that gunslwt wounds of the upper tlmodof ll1c 
Lolly :ire mOl'C likely to be attended with l'lhock than those of' other regio ns. 
The shock attending injuries of' the head or spine is ,·c1·y apt to be compli
ca.tccl by roncu.::~ion or paralysis. '\rounds of the tet-1licle are frequently 
accompanied by a .state of shock, much more marked tlian can be accounted 
for by the SC\'Cl' ity of the injury. 

The various circum:::-ta.ncc~ by which a patient is surrounded at. the moment 
of l'CCCi\'ing rm inj111·y, grra.tly iuflUl'lll'C the dC):!'J'eC of ~hock experienced. 
Anything tl1at. tend:> to weaken a patient. increases the liabili1y to sl1ock, and 
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1~?~~~~~J:f~f~~ii~~~~~~:i~~~~I~j 
para tivrly s light .sc ratch , nnd, forgetting eve rythiug e lse, c ry like a chi ld , or 
ii.cream like a ma niac. 

S!Jmploms of Slwc/..:.-Jn a ii. light case of shock there may be merely a 

~:: 0;;~: 1 ~ :~·;·~~r~l\1~i°;~ gii ~~~:e~~~~ll ~!~11· ~ :.~~ :~1i~~1 ~~I ~r~ll1~1·;~ l~~li <~~1~ .a f ;~: i ':~ o ~~ ~~ ~~ ~ ~3 
ca"l'~ th l're are e,·ide nces of great. prostration; 1hc patie nt li es helplc:<s, and 
al mo:-;t unable to move, the mu"-c ular relaxation alll•cting somet imes en•n the 
sphincter:;; the whole su rface is very pair, en.' n the lips appearing utterly 
blood lei's; the skin seems shrunken, and the fl c:; h sofh·n C>d; the surface is 
bathc1d in a cold sweat: Orn fca.tm·es arc sunken, the eyelids drooping-. and 
the whole appcarnn<·e is th::i.t of imp<'nding cli,:;.soluiion. Tlic l1~'s act ion is 
ahrnys fh>ble, sometimes preternaturally s low a.nd int crmittin~, but more 
usua lly fluttering a nd rapid; the pulse is commonly ~mall a nd compre~~ iblt', 
and in bad cases :~!most or allo~ethcr imperceptible. The re;;;pimtion is fochlr 
and g:aspin:z-:;iµ;hing, as. it is termed-or it may bP ~o weak as scarcely to be 
noticed . There i;;; often n rti go, dimncs.;;; ofvi~ion, and slight dC>afncss; tl1ough, 
on the othe r hand, there m:iy br pcrfoct mental cl earnf'~s, a nd unn:itural !'en
sihilil y to light and sot111d. The re may be various ncrrnus manifo:stations, 
such as hicco uµ;h or subf' ult11 s. and in slighter case~, or duriug r ecovery from 
those which arc more scvr rc, 1hrrc is f'rcquc11tly vo mit inµ; . 

The (!_/1J1.>erat11re in ca>ic.;; of shock ha~ been particularly investigated by 
"~a:zs rnffo , who find s tlm.t a lll<l.rkcd difference cxi~t;;; in the depression in tcm -
1wrnturc obse rved during collap"C in fatal and in non-fatal cru:cs. Thu~, 
t1 .. ;;;u ming the norm;d temperature to be 98.-1 ° F a hr., a fall of 2° or mon• 
affords ~round fo r a \'Cry g loom.v prognosis. Jn exc<' plional cases, howner, 
a \'Cry low tcmperaturr (9 1.2° ) has been found compat ihle with recovery, n1lll 
on<' .;till lower (8 1.7J 0 ) with C>xistciwc.1 According to Hrdarcl, who has also 

~~~I ~~:i~:~)i,0~111~0 i\11ji~ 1 .; 1~~~\~\\;~1!~~ 1;~1;::i1;~~~11~~r~~cb~~~:~l ,3~1~~1° 1~c1~t1;e~:~~?~:~ 
i::.hould be performed ; while i11 any case in which reac tion as regards tc mpe-

:~·~~;:e11~~.~~o~eo~~~11~~-~~r~:~1~1\~11\4f,?~~~\~~l.1rs from t.l1c mon1cnt of injury, tl1 e prog-

;;~1~;::~:~~;,::~;;J,~}::~11~~:::~rf:f.~111~f ;~;~;t~~~:~~;~:~,;.;i::.:I0':~~:~:;!:~:~!'.·.~;;~~: 

ltlilll!~~tttitlJill~I 
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press ion, mn.y be so slight , and last so short a time, as to escape observation, 
the stage of excitement, accompaniecl so1rn:tiuu."s by tlw wildest delirium, 
be ing the first thnt attn1cls the surgeon 's aUcntiou . C11riou11 caS('~ illust rat
ing: this s ta.tement may be found in works on military s urge ry , nnd it is sug
g<.•$!Cd by Longmore. Legoucst, :rnd others, that the sl:ttc of great cxc i1 e111 cnt 
in which a soldier in action naturally must be, may probably determine the 
occurrence of these phenomena. 

" ' hen shock proves tlirccily fa!:1l, it is, as has been sa.id, through the heal't 
that death occurs . Shock may , !toweYcr 1 be com plicated with other CO lllli
tion:-;1 the rei<ult of tlie local etfocts of injury, tl1 e ::l-ymptoms of which may 
gradually supersede those proper to shock, and lifo may thus be ex ringui .:d1cd 
in 01hcr wn.ys. Thus there mn.y be concussion of the bn'Lin or spine coexist 
ing with shock; or an important viscus, :::;uch as the li,·cr, may have under
gone lace ration , when death may occur before reaction , and yet noL from 
shock, but from internal hC'morrhagc or in<"ipicnt peritonitis. 

'Treatment of Sliod·.-The object of the surgeon in managing a pat ient 
suffering from shock i~ i of cou 1~e, to bring about reaction. .A.s dea th from 
shock <kpends on the heart ceasing 10 act, the treatment nrnst be directed to 
increasiug the force and the reguhrity of the c:1nliac pulsat ion:::;, and, in some 
few case~, thi :::; may pcrhnps bes t be done, ns pointed out by °Ml'. Sarnry, Ly 
resorting to ,·enescction. It is known that aft er death from shock the heart 
is fill ed with blood, and is, in fac1, pamlyzed from distension; it is known, 
from cx p<•riments 0 11 the lowcl' animals. that in such n. condition , e .'en after 
all pul~atio 11 has cea . .,cd, the heart's action can be restored by mechn,nic:dly 
relieYing the org-nn by t~ punctu re in the right auricle, or in the jugular \'e in; 
h('nce th e inference is reasonable, and is confir1ned by experience, that when 
-as in shock-death is imminent from <> ngorgemenf of the right side of the 
hcan and venous trunks, reli ef may be Mfonled by 1Jloodle1ting. To make 
this as etfoctive as possiLle. the Llood :::;hould be drawn from the jugular ,·~ill. 
lt is, of course, only in ex treme cases, a.nd in such as h::we not already suf
fered from hemorrhage, that 1his mode of treatme nt can be required, untl it 
should he looked upon as an extreme remedy. 

In all ca~cs of shock. :;timula1ion , both internal and extern:•\. should be :..._ ... 
employee!. Dry heat is to be applied to the surface by mc:rns of hot bottles, 
hot bricks. etc.; si11apisms may be pla.ced on the abdomen and c li e:::;t , and 
conli:il draughts adminis tered if th e patient be able to i' wallow , and if not , 
stimulating cnemata resorted to instead. The gt•nend treat ment of thi s con
dition ha~ been already referred to in Chapter I II. , in di scuss ing shock :1s a 
cause of death af't er opera1ion 1 and I will merely repeat here that the nrtcri al 
::: timu lnnts administered should be preferably ~uch as are e rnne5cent in their 
effects. as the pr~paration s of ammonia; though in any S~ \·ere ca:::;e the use 
of brandy wi ll be found ei-sen tial , and, indeed, is often retai ned by the stomach 
Le!tC'r than anything else. Subcutaneous injec tions of ether may be some
times employed with aclrnntage. As dm·ing the stage of depre:.s ion, absorp
tion i ~ greatly impeded, if not altog:ether checked, it. is idle to gi\'e food until 
at lf'ast piirrial readio11 has ot:curred, and C\'C ll then it should be gi,·cn wit h 
caution, ancl in small quantit ies at a time. F or the same reason , opium, 
wliieh i:; an i11nduable remedy in these ca:;c:::;, is more effoct ive when gin.:n 
hy poder rni cally titan by c ith c~· the moutl1 or rectum. 

Jn any ('<bf', as long as th<' hcarL's action continues, there is hope; nnd if 
1mtural \Jrcathing foil, artific.:i;il rc::: pir;1tion should Uc 1·1·sorte<l to , a1ul ton
tinuNI s.\•s!ematitn.lly and pcr~C\'Crinµ- l y. Eleclricity is often used to f'xtit1• 
the heart to rcnewl:'d actiYi1y, lrnt, at least in my own ex perie ll cf', without 
much benefi t. )frGuin'. of Richmond, Va., recom111cnds large doses of' .~JUi1~ 
before operat ions, as a prupltylactic against s hock. 
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Traumatic Delirium.-"rhen reaction occtirEi, il is oftrn excc-:sive. 

~~~~~:~~~~~~~;~[t~~~[i~ 
thr same brightness of eye, hent of head , F; lig hL nccclerntion of pu lse , const:1 nl 
and irrepressible m11scu lar action, and sleeplessnc:-;s witli wandering- dclil'ium 
and rapid succession of' ~pc>ctral delusions, usua lly of n. fri g htful and painful 
character. I do not be li eve tha t depiction is cn:• r 1wce:::.sa ry in Cil!":CS of' pure 
traumatic delirium; if complicaled with cerebra l inflammation, the case may 
be different, but this is n. question which wilt be ref'e1Tt~d to in it s proper 
place. The head should be ::: li g hll y e lenitcd a nd kept cool hy mc:ltl !' of ice
b:t:rs, or Petit~nnd 's appamtus (Fig. 7), nnd the patient kept. as qnict as pos
sible', in a rnthcr dark room; us there is usually constipation wi th a. furred 
ton~uc, a mercurial cat harti c may be µ-iven, thoug h profuse> purg ing sl1 ould be 
aYoided . An anoUy ne and tliaphorc ti c mixture will almoRt alway!< b(' prope r , 
to which, if' there he great cerebral exci! cment , :mrnll dO-"CS of tarl:l.ri zed an
timony may perhaps be cn.uti ously adlled. The mo!'t impol'tnnt remedy in 
the treatment of traumatic del i1·ium is opium, which shou ld be g iven free ly. 
and with brn.ndy or whiskey in quantit ies proportioncfl to the debility of 1lie 
patient. l~'ootl is quite as impo1·tant as medicine, nnd shou ld be regularly 
ndministere<l in a concen trated form, in small quantities at frequent in
ten·als . 

.Amputation during Sl1orL-Bl'fore leav ing the subject of shock, there is 
one question which demands considerat ion, which is, whether or no a n am
putarion should be performed lluring t.he con tinuance of th is condit.ion. As a 
genera l rul e there can be no doubt that it is ri g ht to wait for reaction to oc
cur, befo re subjecting 1he patient to the additional source of' depression which 
mus t come from the operation, and in any case it would be proper to wa it [~ 
short time and ende:wor to proC'Ul'C reaction in the way tli:l.t has been di rected. 
Jn some ins tances, howe\·er, c!<pecially in the cases of compound frncture 
proclul'Cd by rail road or machinery, the ma ngled limb seems by its presence 

;,~~,::;:c,~~·~£~~~:~:.~~:=~\~~.·~~i~:::;~:~;:::; ;~'.'.~:::.~~;~i!c
1

~'.~:~1\f ~r:c~:1~:,~;·~'.~' ': '::~ 
injured p::irt is Ycry pa.infttl. and when blcC'cling is goi ng on from small ves-

[tI~l~Ji~~~~~~~ij1~~~~~~~~f ~j 
~~~~~:1::.~:!;:b:~;,~~~l'.ifl:E~~r,:ri,~:c~"~~;:i i~;:r":;::~rb~1c~~lo~:rc~1~1~''{~'.:~~', '.~~ . 

Remote Constitutional Effects of Injuries.-Thf'!'ie nr·e C'ven 
more obscure than tho::-e dfoc1s which are immediately produced. The :;ra te 
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of "'Y"km to which the oldt'I' writer' gn.H• the name of senm.d£t~or insidious 
slwcl· ha.;; alreaJy been referred to (p. 67). I t i" probably due, :u J('a.-.t in the 
majority of ca:;:;cs, to tht• form:\tion of' coag:ub t•itlwr in the hcarl iisdf or in 
the g-rcat venous trunh; this i..,; a. ,-er~· fatal con1lition, and not unfr(·qm•11tly 
ca118('" 1kath after operation~. Ileart clots may kill the patient 1liruttly, hy 
mcch:lnitally impeding the cardiac act ion, Ol' portions of a clot may b<'i.'Omc 
1ktad1ed and be C:ll'l'ictl by the circulation inlo otli(•r pa rts of the hod,r1 when• 
they may prove fatal by plugµ:ing important n>~~cls, such as th<' hr:uwht1' of 

the pulmonary arter_,., th<' internal C:lrOtid.;:, C'IC. This JH'OCl'S" i" tnllt•d 
embolism , and the frag:nwnts of clot are talled e111boli or embola. Ernholi"m 
hy partidt•s of ,(QJ, is :\n oc<.":u-ional cau1'e of sudclt•n death in CM<'S of injury 

to the bone:;; i1n-oh·ing the marro~·, a~ pointed out by "·a~ner , Bu--ch, Cznny, 
and lloettrhcr; and :t remarkable case of emboli:<m of the pulmonn.ry :irtt•ry 
by a. portion of the lfrer, follow ing rupture of limt org:m, has been reportc1l 
hy 11ar1'hall, of 1\ottiugham. Fat-embofoan from ruprnrc of a fott_v lin.•1·, 
hn" be<'n noted by ll a111ilton 1 of Ellin lrnrgh, nnd from a simple flesh wound 
of the thigh, by Dr. 'W. 11. Bailr._y, of New Yo r k. 

There arc othcrobscurecon-;titutionnl conditions whic l t result from injuri<'.~, 

oftt•n probably thro11fd1 :o.t·co1Hlary lesions of the Cf'ntrnl ncn·o11s sy:-;tcm. Jn 
oth(·r (';\ .. ('!<, again, from SOlll(' Ioctl! change, the g:l'neml nutrition or the boily 
may be affected throup:-h thl.' mt•dium of' the hlood. Th<" 11e11ralgic condition 
whid1 ~ometime:;; follows injnric,.., :md which ha.;; he<'n particularly :'tutlicd by 
Ycrncuil, ma.y often be rdie,·cd by large do:-cs of quinia. 

I. .. oc.t L EF F ECTS OF l xJ t 'H1Es . 

TIH'>:C may be cln.:-;;:.ificd n.s t he effects of v iolenre, cmhrn.e i n~ eont11Rion8, 
womuli<, fra('tnre:-, and di~lo('ations, and the t'fli.•ef.c;; of ehemical a~C'nls ((·.-.pt'
c·ially hrat and cold), embracing: burn:-, scalds, f'l'osthite, l'1C. Tll{'re arc like-

;;·1i~:l~;:;;;.ii;r~;;:~o~~1l ~o~~:~."c~;~1~~· ;1~·1·~11~ji~r;,~~c~;~:~1 ~/~~~~es1:~,!d j~i~~~ o11~r;i·~ 
nah• from injurie<:.1 while f'xlernnl ,-iolence mut-;t be <·onRidercd as n.I l<'n!'t 1he 
C'xcitin;? ca.use of the denlopmcnt of many morbid growths, whether inno('t•nt 
or malignant. 

Contusions .- I n a rontusion the skin is not broken . T ll<'r<' is alw:iy~, 
l1owc•n•r1 laceration of the !"uhcutancous tissu('-1, r;ouwt inws Ycry 1'iip:-lt1, ns ·in 

the ordinary bn•ise, but i-onw1inw:;; Ci\U1'in:r complt•tedisorg-!\nization ofa limb 

~~~~:l~:!: .~\;~;~~·~:,~7:~~~~;:,~~u11i.:·~~·~:~~~~;:;;;,;::,:~i~~~;:;.~'.~:.};:~~·~;1:~.·.·~;\~
1

::.~:; 
confu;.;ion is atlc1uh·d with more or le8s e.rlral'osalion of blood; if in small 

~~~;~~:'.if ;~i~J:Ziit~~jl~;·I.~'.fti~;~,~;~;j!:~~~r::~1~,~~~~~:~~~·~~::~T:;~~·j?.~~~\~~:;i 

~~1~~~~i:~~ij;~}:~~ij:~~~i~~1~1~~~;~~:!~ 
n('ou:i. hf'morrha~t· or (•xtrM·a.sation which accompaniC's a contusion i.s srl<lom 

~~~~l~1i1~ii~;~~~~ ~<:,1~i.o~::,,~;,'.~~~,'1;.~:'.~{;~1~t~~~~:u~~~1~~. ;·1•:1~'1 :~'.'Pc:~~ ~f l:~u;~~y :l1J1~~:~·~~;~ 
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[~;;~~t:~1i~I!1~Ii~~~~[~~~~~~;JW!i~ 
~~\~.:~,'.~ ~;··~:~:~~~}~~~::::~~,~:~:iI~~~'.~~c.~!~}'fi,~i~:;~~~.:~~::~:;1~~~,i~·:;.::\:~ 
rr:~::~~:~.~·':,~~,~.:~~.~~::~~~:::·~:~~~:·?;::··:~;,~"'.~::~:'.:~::~~~1:,1~~~:~:~\~~~~::::::~~~~1r. 
:l::.'.::'.:.}~,::::~:~:~~::.~·~:~~i'.•':::': oJ;'.','.':~i:i:~~::~:i:'.:~i:~~~~~,::~~~~,''. ''f ~"~,:~i;~~:~~~,~::: 
tun: of the atlCctl•d part , the eoustitutional ~.r mptom .,, PIC. ln somC' ~i tuation s, 

n" in the 8calp, diflicult_v of diagnosis nriscs on accoun t of the exl n\\'a;;ntion , 
\\ liid1 in this position imparts to the surgeon '~ fi11p:crl'1 nrJ' much tl1 e scn;;aLi on 
of a dPpre,..~ed frnctun" Tlie re is a ring of hard ti:-.sue with a soft C(:ntral 

l1C'Jffl"•>:io11, wliirh oflcn cl ceeives the has ty obsern•r; by firm llre;-;su ro tl1e 
bo11e can be usually li•lt in it s natur:1l posi tion , at thl' bottom of thi!' dcpres
!<ion,.:uul 1he sunoumling hal'd ti s:rnc may be ubsf't'nli to be really e le rntcd 
abo \·e tlie Hormal lcn:I. A tlwombus is so mclinws mistaken for n solid 
tumor, and :~ lu:emalo111a for an n.bsccss; the diag nosis under these ci rcum
stan c<.·s mu;;t be made from lhl' hii:itory of the <'it"il' 1 from the absence of inflam
mal ory t;m pl oms, Cl('. Thoug:h extrarnsatcd blood is usually absorb('<!, it 
O('l'a~ional l y beeomcs encysted, remaining fiuid fo r :111 indefinite period and 
thu.:; bt•cominp; a l'>larLing-poi nt for the dc ,·eiopmen t o f' a tumor, or it may 
eoag:ulate and rcmaiu a .. -.. :~ dot, or after co:lgulation become again liquid 
( lbk t•r, St. Bm·t!wlomew's Hosp . Reports, YO!. ii. pp. 201-2:23); acco rding 
to Pag-l'L nnd othe rs, thi> blood cxtr:.ivas:ltetl in contusion may :1ctuall~, lwco mc 
oq~1u1izt'd 1 acquil'ing m ore or IPSS th e charact ers of' comwcti\·c ti ssue, but. it 
mon• fr('q 11 c11 tly acts a . .:; a. foreign hocly. exciting infl:unrnation around, and 

~~:~g1'.:;~J,:;,~~;
1

~1;~~::~:i~!~ ::1',::·:'.~!~~~
1

:~~:::f:~·!~:r.,r:-.~:;: :;~~t:;~~~~~~~ 1i;:~~:::·lfr 

ii~~~~L~:I~:;t ~;~?:.E~:,~::'.:~f i~~,~~:~z~i:f ;~\§~;~:t1j::;~;:'t~~i~~r~r~~. 
~;~~:·1::~,; :~1;~~ h::~ f!:~~~,·c~~:~li~it:~~ •. liercaft er, often followed by seconda ry cons~~ 

s l i~;~ :Y/:;~:~;~f:1ti:i .~~ ~;~~~:~~1~.;~1 i1~1;:~i,s~~1ci1~ ~=s~ 1~0~~1~~~ \~:~ i 111)1:n ~11:r ~ r1~:1 i~!~~:ii~.:~1~~ 

f f~\~~;.~~!.i};~~:~:~!{:~~~:*~fi\~~t~~~l{§~ 
~i·~i:,; :::;'. '~~~f.;g~~·;~~~:~~~:, :~t'.1 :~~~.~\·;~~~~i~7 i'.~~'~;·:;:;::·:::~~~:~~'.f ·~~:'.~~~:::~:i::·::~ 
s hould Uc dcc1tlcd on tlie p1·inciplc..s la iJ clown in Clmpter 'r· 
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If :t thrombus form. til e ~urgeon may C'ndcavor to promote it."- ab.:-o rption l•y 
modera te prc:::sure and gentle fri('tion; all rough liantlling Rhou ld be :\\·oid(.:d, 
l c~t suppumt ion be induced. In {'fl.<:C of a collC'ction of fluid blood per:-.i~ting 
iu sp ite of trea tnll' nt , a pun{'ture may be mndc, a ncl , i1f'tc1· the esc:ipf' of !he 
blood, prc:;sure employed, with a vit•\\' of induci11g the walls of the tasity to 
:tdhcre; if thi s fn.il, or if suppmation occur, a free opening must be mad1.·, and 
the ca"c treated as one of ordinary al>::;cess. 

Strangulation of Parts.-Somcwhat analogous to the condition of a 
part which has been bCYC rcly contn)';cd, is that of :i part which has uncl('l'g:One 
strangu lation. from the prc::;;i:;urc of a tight bandage or other cause of cons tri c
tion. S1 .. angulation is oflcn intentionn.lly employed by tltc surgeon in the 
1reMmcnt of ntrions affect ions, such ns muvus, vao;cular tumors, hxmorrhoid <=, 
etc. J n 5ucb ca"es the st rn.n::rulatcd part becomes mortifi ed, and is removed 
by the formation of g ranulations in the line of conslriction. The liugcrs oc
ca$ionally become accide ntall y :-tnrngulated Ly being cai·clessly 1\irnst i11to 
tight rin g~ . The ring e: ~n gem.•rally be l'emond by son.ki ng the fingc r in iced 
water, which causes the part to shrink , or Ly the use of a silk cord, tig-l11l y 
wrapped around the finger and ::: lippccl under the ring, which is then worked 
off in the pl'oecss of unwrappi11g. H these expedients do not ~wail, a director 
should be in~in uated under the ring, which must then be di,·i<led Ly a file or 
by cutting-plie rs. The pen is is some times strangulatf'd, e ithcl' Ly I.wing in
troduet'd into a ring, or, as has occa.sion:dly happened in lhc case of ch ildren, 
by the nurse tying a tap(' :irouud the organ to pl'ennt the child from wetling 
its bed. Unless the cons tl'i <.:t ion be promptly remo,·cd, the mo.s t serious c·on 
sequPuces wi ll probably ensue. sloughin g- of the pan be ing almo~t inevitable, 
and even death l1:wing occasionally followed thi s accident. 
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;i;~~:,:~,~~:::~;1:!;_1u;~[~1::;.:~:;,~l:::,:;~;~:~;,~111~:J~;c :!~:::·;::,~:~:::~:~·~::~,,~'.~1.::;:.i>~'.:~;;i 

fil~Y~~~,~~2~~~f 1!~~i~~~~j:~~~~~i~~:;;;~~ 
~~:~;~ :!;:,~a:~i~~ 1~::.~~~:;:.: 1~:~111 1t1 1 ~ei 1:·e~:~.~~~i~el'~~n~~;~;,~:i::a;~~11~1:.,t~~~1c;011s~:~~:~e~f· 
the C'ITOncous principle inrnlnd in its conception, which woulcl tntlt.'tlYOr to 
Rt1b~1itute mechanical ing<'nuity for the immediate pcr;Sonal atlcntion and 

respo11sibility of the 01wrator. 
The amount of henwrrhayr from an incised wound wt.ric.s of course with tile 

11111nbrr a.nd i::izc of thr ,·e:::;.scls cut. " rounds of' the foec bleed morl' freely 
than those of the cxtrf'mitic·~. and wounds of tlie scalp arc attended wit.]1 Ycry 

profui:;e hemorrhage1 not only from the Y:t5tularity of tile part, Out because, 
on atl'Ount of the deu~enc:":s of llie surrounding: Rtructure~. there is not the 
same opportunity fo r conlrat1 io11 and rcLraclion of the \'C~scl~. as in part,. of 
loo'icr l<'Aturc. The exi;..lt'IH'<-' of i11ftammatio11 or other circums1anecs may 

t:rn~e lhe ''e:":scls of a part 10 lie mnl'h enlarg-cd; henC'c an incision into in
fl:unt•d tissue will bleed more fre1'h' 1han 01w into uormal structure. 111 ~ome 
p<>c·uliar c:u;es, in which what is c"i1ll cd the ltemorrliagic dirttl1esis exiht:<. the 
~liµ-ht<.'~L wound-even that caused by lancing the g ums of children-may 
c:Lllf'e liLt:d J1 emo1Tlta~e. 

B0 .... idc the pain and blcctlin~ wltich nttcntl an i1wiscd wound, there is 
alw:iys more or k~s retraction of' it!1cdges or lipR, wliicli ('Onst irntcs tlic,<Japi.JJ.g 
of tlic wound. The amount of this retraction depend.'\ upon the nature of 1he 
ti-.,.;,u<-• irnoh-cd, its condition a.t the time when the wound is inflicted, and the 
direction of the wound it..elf. Ti~:o1uc.s whid1 are ('la.;Lic or whil;h contain 

~ ~ ~·1~11°~ 1 :,: ~11:~:; o :·.~~:~l\111 1::.711;~,~ 1: :1\1~ s~~·~0 ~;~ 1·:! "~'.~~t ·; ,~, ~ :~1~0,~~~~:·~ :i ~d ~ 5" f: .~<.~ ~ i1;~: 
e last ic tisiiue, cellular tissur, arlrrief', muscles, lib1·011R 1is!:lues, nc1Tt'"· rarti
lages. A wound of' a part in which there is much tcnf'.ion, from intl:unmation 
or from :rny other ca.tiSl', will gape more tlrnn one in tlic :--ame plll't 1111tlcr 
orc\inar,v circumstances. Thus an inci sion into an cry~ip1·latous limb, or over 
tlw f<.>m:tlc brca.<:.t duri11g 1l1e procP~s of' lacta.tio11 1 will ~ape morn than if tlio~c 
parl" were not in a. state of kn--ion. Again, the tlin·l·tion of a wonn<l affi.•ct~ 

thl' tl(·~rce of retraction of it :; lips; an incision in till' direction of the 11111~
cular libres of a. parL will gape lt:ss than one which eroSSC'S that tlircction a.t 

i'!~!1 ~,~~:11~1~1~~~~1:!.,:~~~~:~~rt1l:.~:1~·;~1:.:.~~·.c may say tl1:tL lo11gi1udinal wountls gape 

~;;,~~·;;;:~'~'~f :i~;:;if '.!:j~;:Di·~'.i[;:i:~~~:xI~~h~;~~~:.i:~lX~n::i~:~~)D;~ 
latio11, or b;lj tlte sPconrl utte11l101t. ] lea.ling b,IJ scabbrng, or incrustatio11, is 

::·~:~:~;:;:~ 1~:~Ji~~~iE:;;:;~~E:~:~:r~.t~~::~£'.'.:;~~·;~:~:~::··lf;:~;,::f.;;:;;:~~:'.'~:~·~; 
th(.' second mtcntion. 

1. Imm ediate Onion, or Cnion by the 
11111ll'r,.;,land the proc<'"-"<.'s ('Onte1·11cd in th<> 
llllo.-.t IJ<.'lll' in mind wh:u was ~aicl in the first 

lntention (lfunter).-To 
of' wotmdR, lhc n 1adC'r 

to tlie nutritfre anti. 
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fornwtlt·e changes tluc to th~ inflammatory process. It is by mean,;: of these 
clrnngcl' thal the repair of wotmd1'.l is in every instance effec!l'd. For a shol't 
timc-, ,·arying from a few minutes to an hour or two, after Ilic reception of' a. 
wound, it remnins inacti,·e; its edges then become !"Omewh:it red, warm, 
swollen, and painful-it has, in f:tcl 1 become the :;:eat of the inflammatory 
proccs,;:. Now, if the wound be a clean cut, if it contain no foreign body 1101· 

clotted blood, if its lips be in close and accurnte :ipproximation, and if' the 
tis::.ues concerned be homogeneous (t hat is, if ~kin be apposed to skin, cellular 
tissue to cellubr tissue, etc.), untler the most farnrnblecircumstancesofgcne
ral health and hygienic surrou ndings, the inflammatory process may stop in 
its first stage, that of temporary hypertrophy. The parenchym:i in botl1 lips 
of the wound is distended with nutriti,·c 111:\tel'ial, a few wandering cell" per
h:ips pass across the line of incision, the apposed 1nnfaccs adhere togethel', 
and the wound is he:1\ed by immediate uuion, or the first intention, without 
the formation of lymph, and, of course, without any resulting sca r. This 
mode of hc:iling is ,·cry se ldom met with, ut least in this country. l bclic,·e 
that I ha,·e seen it in c:~('S of very slight cuts of the fingers, inflicted by the 
sh:irp i,>ln.de of' a penknife, and once in the face, in at lc:lSt a pol'tion of a 
clean incised wound. Sir James Paget l1as seen this mode of union in a case of 
excision of the breast. The cases which we read of every day in the journals, 
of union by first intention after :rn1putation. iil'e, I belie,·e, really instances of 

th~ .s<:~~~~~,;nbe;l~~j,~{1~:::~i 1~"~1~1~1~~~~~~~: :1i1:::~1~~;'t ~~l:~t01~11:occss, the in flam-
mat ion reaches its second st:igP, or that which is accompanied by the first 
formative chaugc, dz., lymph production. This is what Paget calls union 
by adhe~ion (the name which I have adopted), or by adhc~ivc inflammation 
-that diMinguishecl surgeon nnd pathologist considering that the first mode 
of union is accomplished without any inflammation wlHl.tC\"Cr; it is, however, 
1 think. more consonant with the modern views of the inflammatory process, 
to look upon lirnt process as necessary for the repair of wounds under all cir
cumslances, and to regard immediate union, as l have done, as cffocted by 
inflammation limited to its first stage, that of temporary hypertrophy without 
Jymph production. I?or union by the mode which we are now considering, 
lymph is essential. ·whethc1· this lymph be the resulL of cell prolifera1ion, or 
whether it originate in the escape of white blood cells from the YCssels, can
not at present be considered as determined; in its appear:uwes, physical pro
pertic>s7 and other characters, it is identical witL the inflammatory lymph 
described in Chapter I . To obtiiin union by adhesion, the patient must IJe 
in good condition, the wound healthy, and contaiuing no foreign body or 
blood, its lips not bruised or otherwise injured, but accurately adjusted, and 
the cut surfaces st ri ctly in apposition and excluli e<l from the air. The inflam
mation must not pass beyond its second stage, or this form of union cannot 
IJe obtained. Perhaps the fairest examples of this mo<lc of he:ding al'e to be 
seen in cases of plastic operation, as for harelip, laccra.tc<l perineum, etc. It 
is possible that in these cases immediate union may be sometimes obtaincll, 
but the presence of a slight sca1· after he:ding shows that, at lea.-:;t in the 
immense majority of cases, the union has been by adhesion or throu~h tlie 
medium of lymph. Union by adhesion should alway,;: be nimecl :tt. in the 
treatment of stumps and of most operation wounds, and may IJe gener:illy 
secured throughout the greater pnrt of the incision. Scalp wountls, :rnd 
wounds of the face and neck, commonJy unite in this way, as do also, though 
more rnrely, incised wounds of other pal'fs of' the body. 

Supcr(icial wounds, when their edges arc brought together, often unite 
without difficulty under a scab, formed by the hardening, O\·er the line of 
incision, of' effused blood and scrum, intermingled with h;iir, dust, and other 
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~~\~}~f i~~t~t~~~{~lf ~~~~~~~~j 
bj tht· illu'ifrious John lhmtcr, though that E:ur~con erroneou!"ly belicn·tl that 
the uuion in ~uch caees depended on tlie organization of an intcrpo~cd layer 
of cfl'11~l·d blood. 

3 Cnion by Granulation, or by the Second lutention .-In this mode of 
hralin~1 the inflammntory proCCi'S readies it:; third stage, 1bat allendcd by 
the !'('Cond formative change, or the p1·0JuC'tion of pus. The cut surfac<>s 
become covered with granulations, precise!,\• idcntil·:tl in structure a11d cha
racters to those met with in a healing ulcer (~<'e pa~l' H), and the f'rcr ~ur
facc is bathed with pu~. The granulations gradually fill ll(l the gap. nnd, 
when they harn reached the leYcl of' the surroundiug ~kin, cicatrization occurs 
ju,.;t as in the repair of ulcC'mtion, which lm"i alrrady been fully df•,.;cribed. 
The union by secondary adltrsion, or by tl1e third inte11tion, i.s identical witl1 
ti1(' mode of union now under con~ideration 1 CXC('JlL tlmt tlH• granulating sur
faC'es :ire so apposed thn.t they unite nm! g-row t.og"L'lltcr, thus expediting the 
htaling proecs:s. Union by g1·a.11ula1ion is th;tl commonly met witlt in large 
\\'Olnul.;, s:.uch as th01:iC protluccd by amput:ition, or where, from ext'c~"'i"c 

inflammation, from a large m1mLer of ligatures ac1i11g as foreign Uodic~, or 
from other causes:, union by adhesion cannot he oh1:1i11ed. 

Treatment of Incised Wounds.-Tlic objrct of the ~urgeon, in the mannge
mcnt of e,·ery inci:-ed wound, should be to obtain, if not immediate union, at 
lca!it union by adhe~ion. The credit of es:t::i.blishing the rule which is now 
tmiv('r,.;al, at least in Engl:ind and in this country, to nttempt to get primary 

~:~;:r~@i,r~1~G~4i.'.i~f ~i~i~~1~;!!1 

ll~f liJ;~:~f~llll!~lill 
( 1.) JI' the liemorrltage be of the nature of ge1H'r::i.l oozing from ~mall \·es -

~~:f .(~;~~~~r1Jg~~;~:~:~J~E,;~:g§,~~~~ 
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(2.) llemorrhngc hnxing cea::ed, the surgeon must carefully but gC'nlly 
<'iennt<e the wound, so as to remove nil foreign substances whitl1 may ha,·e 
lodged between its lips. Thill may be COll\'ClliClllly done by 1ncans or a stream 
of running watC'r (as supplied by the" ward carriage," Fig. JO); or if :-;pongcs 
he used 1 they shoultl be new and soft, and Yer_v p;f'ntly handled. As Sir .Jame~ 
Paget well puts it,'' "~ounds should not be scrubbed, CYen with spongef'.'i ." 
.l\lr. C<.llleuclcr C'mploys camel's-hair bru:;l11•::. To deu•rminc tlu• f'rccdom of' 
a wound from foreign bodies, !he surgeon may pul in ser\'iC'e his lmnds as well 
as his eyes, it being sometimes possible to detect with the finger a grain of 
sand or spicula of bone, which, embcddc<l in muscle and tinged willi blood. 
might escape ocular observation. 

(3.) Dressing of Incised Wounds.-As n rule, wounds should not he dl'essed 
until all oozing hns ceased. A great deal u!'ed to be said al.iout the glazing 
of a wound, a.nd it was supposed tlrnt this glazing consistC'd in th~ exudation 
from the blooch·esscls of' a fibrinous material (lJmph), which formed the bond 
of union. But, whatcv('r be the origin of this lymph (a question of purely 
theoretical interest), there is no reason to suppose that it is f'ornwd more 
readily, or of a. better quality, before than after the closing of' a wound; hence, 
as soon ns hcmorrhnge has ceased, the sooner the lips of the wound arc ap
proximated the better. In closing woundfl, the surgeon makes rise of sutures, 
plasters, and bandages. The Yarious mntcrials employed for !'U!ures lrnve 
been alre:uly de!'<:ribecl in previous chapters, and it will be sufllcient to flay 
here, that, for ordinary purposes, lead or malll':.lble iron wire is the most suit
able and c01wenient. The 

~~:di~: ::!~~u~ys~,'.~~ge~1~1<~ ~Fig. 67. 
shapes, as shown in Fig. 
38; it is occasionally ad-
vantageous toha,·e a strong _ 
needle mounted in a handle 
(Fig. 67), and with a.n eye 
at its poin1, lik<· the'· IHPVUS 

needle," for use in situa-
tions dilllcult of access. or 
when the ti::;sucs to be 

lliountcdnceJle, arm<'d with a ligature. 

penetrated arc unusually dt>nsr. Yarious needles have Ueen cle\'iscrl for spe
cial US(' with \\in• , but present no parlicu\ur ;:ul\·nntages over those w·neral\y 
employNl. The various forms of suture commonly u:::ed by the surgeon may 
be enumerated as the i11trrrupted suture. the continued or glover's sulltre, 
the tu·isted or harelip suture, and the qttilled 
suture. 

The interrupted suture (Fig. GS), whicJ1 is 
tha.t most freq11ently used, consist!', as its name 
implies, in a number of single stitches, each of 
which is entirely independent of those on either 
side. In applying it, the surgeon holds one 
lip of' the wound with the fingers of the left 
hand, or with forceps, and i11troduces, with a 
quick thni~t, the needle prc,iously threaded, 
about two lines from the cut edge; he then 
takes tl1e opposite lip in the same way, and 
pasS<'S the needle, in this case from within 
outwn.nls. taking care that there shall he no 

s~~~~e ts~::~~~ll~r ~;~~l;i~; d~~:,~g~ne~~r:~:e ;:s~::~~ 

Fig. 68. 

The ioterr1q1te(l suture. 
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both from within outwards; but this causes unn<"ccssary tlelny, and offer~ no 
advantage on:r the common mode. Each slitch may he secured ns it is 
introdt!Ct'd, or all may be passed, their cHcls beiug left loo,:;;c lo be fastc11cd 
subsequently. If silk be employed, it is lied in<\ reef-knot; if wire, it is 
simply twisted . If the mounted needle (Fig. G7) be employed, it must be 
thrust through both lips of the wound before being threaded (the Ruture being 
thus passed as it is withdrawn), and must, therefore, be re -threaded for ea.ch 
Stitch. 

The distance between the points of the interrupted suture, and 'the depth 
to which each s!itch is passed, ni.ry wilh the nature and cxterit oft.he wound; 
as a rule, the skin and superficial fascia only should be included in the stitches, 
and there ;;:houlcl be an interval of from half an inch to an inch bei..ween the 
consecnti\·e points of introduction. 

Tl1e continued or glover's suture (Fig. GD) is principally used for wounds 
of the intes1ines, 1hough it is occasio11ally employed in other situ~tions where 
the tissues are of loose structure, as in tile eyelids. It is made with silk or 
with a. fine thread, whiel1 passes a.cross the wound continually in the same 
direction; it is the stitch employed in the manufacture of gloves, whence it 
derins its name. 

The twisted or harelip suture (Fig. 70) is an excellent method of uniting; 
wounds where great accnracy and firmness are desirable. It consists of 
rn<'ta\lic pins or needles, 1hrust through hoth lips of the wound, the edg-cs 
being kept in contact o,·cr the pin by figure of 8 turns with silk thread or 

Fig. 61). Fig. iO. Fig. il. 

* 0 
Thccontiuucd,orglo\'Cr'ssuturc. 

~~~~~t~~;~~~~~~\1'.~\~Jf { df~~~~ 
~heir ~1urtmg the pat1e111, or they may be protected by bits of cork or by the 
rn~ernous '.'needle guard" clevisetl by Tyrrell, of Dublin. ' 
. file qutlled sutu.re (Fig._72) is ~cldom C'mployctl at the present day, ex<'cpt 
m the treatment of _Iaeerat1ons of the perineum . It consi~ts of a. number of 
double threads or wn·es passed through the lips of a wound so that the loops 
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F-hall be on the i::ame F-idc: throup:h these loops is pa~scd a quill or piece of 
bouµ-ic, i~ncl the l:\Ulure . .:: b~ing tightened, the free e nds are secured arotmd 
a.notlicr quill, de<'p and equable pressure being thus made along jhc whole 
line of the wound. Ytirious ingenious modificn.tions or the quilled Sl\Llll'e 
h;i,·c been in1roduccd, and arc used princi
pallr in pln:o.tic operations. The cbmp and 
button suture,:, of Dr. Sims rrnd DI'. llo:.::cman 
will be again referred to in spenking of 1he 
tre:Ltmcnt of ,.e:"ico-v:ig:innl fistul:i . 

Except in nry cxtensi,•e wound~, or where 
the ten:-ion is unavoidably n~ry great, it is, l 
think, better to rely upon suturc>i alone. with

using pl:tMer~, at least in the early dress
E,·en in amputation woundi:: 1 I am not 
habit of employing pbster, except after 

sutures ha\'e been remo,·c<l, to give sup
port to the line of union of the flaps. The 
common machine-,:pread adhesfre plaste1· of' 
the shop~ is a ,·ery good article for gl'neral 
use; it Rhould be cut into strips, of widths 
nirying from half an inch upwards, and. if 
finnne..,;s be desired, the strips should be cut 
lengthwise from the roll of pla.stcr, as the 
cloth on which it is spread strc1ches more 
tr:1n.S\'ersely than in a longitudinal direction . 
T o prepare them for use, the strips are heated 
br applying their unspreacl side to a bottle or 
ca.n filled with hot water; they arc adjusted 

Fig. 72. 

::;u that the wound comes oppo1'ite to 1he middle of tlie strip (Fig. 68), :ind 
1hcy should be applied with care a11d nc:itness, so as to support the edges of 
the wound without dragging or undue pressure. In removing them tlie same 
care must be used not to drag apart the edges of the wound by rough manipu
lation. It i:-=; perhaps scarcely neccsi::ary to say tha.t the surface to which the 
plai'ltcr is applied should be thoroughly cleansed a.nd dried to insure adhesion, 
and that the hair, if there be any on the pnrt, should be shaved off, as othcr
wi.::e Lhe rcmo ... ·al of the plaster will give tlie p:itient consiclera.Ule pain. 

Isinglass plrtSter is a ''ery neat and eHicient substitute for the ordinary 
adhesi\'c pia::;tcr, and il', I tliink, preferable for superficial wounds, espcc in.lly 
in prirnte practice. ·wet strips of muslin a.-e employed instead of adhesive 
plaster Uy Porcher, of Charh'ston. 

wh~~.~e i~5~s ~,~·i~~111etc~11·~~ ~~·o~~c~~!~n~l~~d~~~le,~:~~:e, or 

scalp, where the use of stitches is believed by many su rgeons to expose 
patient to the ri$k of erysipelas. Hence it bf'Comcs important to possess an 
a.rtide which will he more permanent than the ordiun.ry plaster, and yet 
which will not cause the clisfigurnlion, inevitable will1 sutures. Such a 
material is collodion, which was lir::it employed in surgery by DI'. MayMrd, 
of Boston, and whicl1 may be most conveniently used in the form of tho 
gauze and collodion dre:>sing, introduced into this ciLy by the late Dr. Paul 
n. Goddard. 

Tlic gauze and collodion dressing is thus employed. Strips of fine Tcirlet::m, 
or, which is better, of "Donna ~faria gauze," about an ineh wide Uy four or 
five long, are laid across Lhe approximated lips of the wound, JH'e,·iously 
wa3hed and dried, i\nd a.re secured Ly the app lication, with n camel's-hair 
brnsh, of collodion, first to one en<l, and, when that is firmly adherent auJ. 

10 



1..t-G EFFECTS OF IXJIJRIES TX l:E-:NEH.Ar,. 

~11:·;~·~ 'i~~r1~ l~~et;h:~ o:11~~:~·rn l~~~: t.'L1n/11e~~ n~:::11~~~~s r;~1~~' ·, 1=;t. ~::~1c~·r~~~i~~ l ::;~.'~'.1d 'Jt:~:~ 
~~r~~1;:1~·.'. ~I a~~yt~~ 3~e~~1i11~g: 1 :1~1,:~l~;,~~1~1~1~~~:~;~~~ :~c ~c:::~:~g:~~~ ~)!~~1:1~1: ~n:~~~~:~;~~~.: 

~E::~~,f~~:,!:::~i'~t~:~~l~~~~~:
1

·:~:;:;~~:,~E'.~;;'.~;:;::;:;~;i,~::,'.':i::~;,~~;~,i~~'{::~c~~!t:~ 
;~~~·; 0~?1111~~1:~1~ 1; ~-~~~:~;si ,~" ~;·1\1 i ~:~\·i~~~·i1~e (;~i~~, t ~~1(~;:;;.:~ecZo~~,11.~~ ~~·a:~ i ~~n1~1t1 ~~~~~ 
rian, Dr. Par<·si, mi ,;!11t be t'mploycd with the dt•w or ohtaining the anti~eplie 

d'j:;a~~ ,~:~b~c~:1 i;~~,~~~,~11~::h~~:;~~r~(f ~~;", 1:~~<~~~:~;oii~~';'1~:~~ -mocle of dre~~in7, 
and has been satitofactorily w•c<l by Dr. IIcwi::on. at the Pcnn"-ylrn.nia Jlo,.pi1al; 
my own expericnc(' lta:;, ILowC\'C r, not been fa\'ornble to this rnodiiicaliou. 

Serre-jiues (Fig. 73) m:)y be u:-;cd for slight and superficial wotrnds, either 
alone or in add it ion to ot hl'r 1rn.:asurcs, whe n very elosc and accu rate un ion is 
d<:sirecl. 

811t11r<'S and pla.!:'lf.'r.i; will only sen ·c to approxinrnlC' the edges of :t wound; 
ih deep !:'ou1facc-, !ioliouhl ht' lH·ouµ-ht into conlact by the u~C' of comp1·e$SCS (of 

lint, oakum, or ('harpie) rmd nppropriak bamla,qt>s. The bnndng-c• of 
Fig-. 73. Scullctus and other :-till more complic:lt('(] d(•Yiccs were fornwrly 

~ 
much U:<t«l by .-.11q:rPons for this purpo,.(' , liut nre now almost uniHr-
snlly ,o;upplant<:'d hy the common roller handage, which in ~kilful 

hand:=. can be ma.tic to meet cHry intlieatiori. 
Ordinary inciH.'d wonntls should he dn·!:'~l'd ns ligh tly as po:"sililc; 

a piece of lint, wet or tlry , or an oi lrd or g:rcaH:d rng, held in plnee 
by a few ~trip:=; of plar.;tcr or tm·11s of a ro ll er, will commonly bi' suf-
ficient. Gu&rin, "·arrcn Grce11c, and otl1e1·:-:, commend the u~r of 

cotton-1cool1 which th1·y helien' net.:: as a filler to J)]'!'n'nt the ncce~s of dci<'tC
rious gnm~ to the wound; :ind Ilcw.0:011, of this tiiy, ha~ rcportC'd nry 
farnralily of the employmrnt of dry earth a~ a primnry drc~~ing; wl1ilc Prof. 
Jl:tmilton. of Xcw York, i~ t'Cpmlly enthu~in,ti<" in his pr:.ti~(' of the tonlinuous 
warm bntli, a mode of ln'nlment which, l l><'liC'H', origi1iatcd wi1h ]~ang('n 

lJl'ek. J n :;calp wo11111l~, it is p;C'nnally right lo apply :1 tirm comprcbs, ~o a~ 
to tilC('k oozing n11d pr<.'Yf'llt bag~ ing of scro11 1; and othC'r discharges. Su-

~;;'~~;:~::~~~::~~'.' '.,r::~:::::~~~;:;di~n~~:~~:~~ ~;~/,;;!: ·'.::~~!:.1:'; ;;~~~',~i ;'.:~::~~~~;-'.:~':;;; 
painful, it must be trcawtl on the p1· inciples laid dowu in 11rc,·ious cliaptcr~. 
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liHble lo he followed b~· cr,vsipc];\<: . Sl'(·ombry hemorrhn~e, and tetanu<>. A ;, a 
rult•, and nnin•rsally in 11iis p:wt of tlic world, \a('era.l('d anJ contused won111ls 
heal only by granulation, or by f'erond intention; in C'<'rtai11 rare cai:;e:-;, how
ever, and under pccnli:1rly favorablf' climatic influence~, il i~ :<ai1l that they 

~~~ta~}o;;•~l~~:~;!,1 erh~\i1~~~~~,i~;1~ lw \!~:1 :.: 1 ~i~·!i:::,~y ~~I ~1i1~~;~1;~t t~r~~-J~.ff 1·~~:; s~\\~ 
usua.11.v 8epara!e-: at the highcf't point; the nw:-;c\ef.i protrude, and appear to 
be tightlr cmbra('<'d and almost Rtrn.ngula.tcd by the ,;kin; till' tendons,t YC'S
sels. and ncnc~ h:rng oul of the wotuHl, of rn1fablc lengths. while tl1e Rh:lt
tcred bone forms !he apex of the ragµ-cd conical stump. There is u.st1ally 
comparatiYely little ht•morrhage under these cirtum:-.tancr:'i, all in Che:;rlden's 
well-known case of nsulsion of 1hc whole upper extrcmit.'·· but oec:1sion11lly 
the bleeding is very profuse, a.nd pro,·cs directly or indirectly fatal. ln a 
ca~e of thil'l kind, in which a chilrl's tliigh, being caught between the spokes 
of';\ carrit\gc-wheel. WM lorn off M the middle, I found the great sciatic nerve 
hnng-ing fiftern inc he::; from the stump. ha Ying giYCn wuy below its division in 
the ham: a cmious fact in ihis ca .. ~c wn.s, that, while the cutaneous sul'face of 
the stump was acutely ~t·nsitiYe to the touch, there was no manifestation of 
pain evinced upon hnndling the exposed nen'e. 

Tlie principal chmger attending lrtc.-ern!ed and contused wounds, is the 
occurrence of gangrene. This mn.y he of three kinds:-

{L) Sloughing of the injured til'lsne::, to a greater or lei's extent, may lie 
com:idcrNI incvitalilc in :uw ::enrc lacerated or contused wound. This is 
the orclinnry form of the nneetion1 and demands no !'pecial consideration. 
The parts ·whi(·h ltnve lost their Yitalit~' will be thrown off by the effOrts of 
nature, and the wound will then heal by granulation, or, if' the slougl1ing be 
cxtensi\·e, amputation may be required. 

(2.) There ma_y be gangrene from arterial obstruction nt a point aboYe 
the a.pparent seat of injury; this form of gl\ngrene i:; principally met with in 
casei::. of gum•hot injury, and is often a cause for amputation (see page £11). 

(3.) The most fo,taJ form of gangrene is the true t1·aunmtic 01· spreading 
ym1grenei2 which is alwa.y:::. of the moi:M rnriety, from implication of the 
Yenous system, and is u~ually met with in ('01111cetion with se,·ere compound 
fractures or other destructi,·c laeerntions produced by railway n.ml machinery 
accidents. The most rapidly fatal case which I hasc CYCr i:;een wns in the 
person of a profo:<sional lion tnnwr, whose thigh was frightfully lncernted by 
the teeth and claws of the animal with which he was in the habit of perform
ing. Traumatic g:mgrcne occa.,.ioually, howen~r, follows comparn.liYely 
slight local injuries, and tlii~ circ1um;tr111ce h:1s led many authorities to ~1ttri
butc its occurrence to constitutional causes. Certain it ii' that those :u·e 
e:<peeially apt to be attacked by trauma.tic gangrene who are in a. dC'pn1ved 
state of health, a.nd particularly such palirnt:i a9 J'luffer from organic disca-:e 
of t\ie kidney~. The :-ymptom!:l of trmunnlic ;rangrene nre suflicicntly clia.mc
teril"tic. Tile limb swells and becomes tense, nnd a dusky-red or purpli:1h 
color :-upe1·\·cncs. attended with a deep-sc:ued buming pain. Soon tht' du::ky 
11ue gin::s way to a dark mottled a.ppcnrauce, VC!'ications and hull:l.! are 
formed, the surface bccomC's soft and bo~gy, and emphysematous cr:u:kling, 
running a.long the deep pl:-rncs of cellular tissue, gives evidc11ce of the forma
tion of gases as the result of decomposition . Below the scat of gangrene, the 
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~:~t~~~:~¥2'.~i:t:}~;]f::ff?;~l~~~:~~~t~!:7:~~ 
~~;~:~·io1;!~11 ~e~1~·~~~·~n~ym£~~:~~ ii~i~~~l~~~t 1:';~;·i~:~~1: 1;~~ ~;1!~:t~:~:~s~~:~~11::1~~:~~ 
sho;·.~.1e'~~:~t~:·t ti;{ ~;~~~~~~1t~J1 ~~:n~;a~~~~u~';~ t~;~~1171.tds.-Smn l l portions of the 

;~~:~:;,~;;~::~~:1:Ei~;1:~~::1:;1Y.:~,~:r,'r~::iil
1

[ ~=:~·~1~
1

~i~',,~:~:;f~::~:'.~!~i1~:Ii'.: ';~:: 
~J~~;1 ,~~; 1~1~~~~~1;;~:t c1~,~~~~u;~~~n t~~~c~~~~t~' ~~:e11 ~t~~:::~11:1t. to0\~~~~c1~~~1 t~~~ ~111!~::~~~'. 
howe,·er, be u,-cd in nny case of lacerated or contu!:'ed wound as to the em
ployment of ~utures. The~e wounds arc ahn1ys followed by a good deal of 

!~:~~~11~;1i~1t\~:.~1~~~\):o~:c;~17~1~c~~,·:~:~~~~;1:\1~~ ~~~~:u~I~.\~ b~11~l~~~~'r ~\:~c~:f~~1';:~ 
of th(' already brnised and tom ti.':'sues. ] am confident that l have seen 
ex1ensive sloughing of integument, due quite a~ mucli lo !he overzealous use 
of sutures, in these ca:::cs, as to the cffCcts of the orig inal injury. A few 
stitclies may be proper, if the wotmcl be large and there be much tendency 
to gaping, Lut it is best to rely chiefly upon the support afforded by p1astcr 
and judicious bandaging. For laterated wounds without much contusion, especially about the face, where the tissues are very "ascular, cold water, 
or glycerine antl wate r, is an excellent primary dressing; it may be applied 
simply by wetting pieces of lint. or by irrigation. " "hen the edges of the 
wound are eoniuse<l as well as lacerated, warm dressings are usually mol'e 
grnteful, :rnd hc1·e warm water, 0 1·1 still better, diluted alcohol or d iluLCd 
laudanum, answers a ,·cry good purpo:::e. Cotton-wool, dry earth, and the 
wnrm hath, nre rccomnwndet! by tlwir rcspecti,·e :uh·ocates, a15 in the case 
of incised wounds. Chloral in ~olution (gr. v-,3j) is reconunrnclcd by "r· 
' '·Keen, 1\Iarc SCc, and other surgeons. V\'hen the slough is about to ~epa
rate1 poultices) especia.lly tho:,o.e containing yeast or poi·tcri may be ach-an
tngeou~ly substituted for the alcoholic dre:-sing, to Le replaced in turn, when 
the woun~ l is fairly griinulating, by lime-wate r or such oth~r sub>:>Lance as the appenrance of the part 01· the fancy of the ~urgcon may dictnte. At Ca('h 
dre~~ing, d i ~infcctants, such ns the preparations of ch lorint:>, dilute carbolic 

~'.E:; ~ "i~ ,i1::,lo;~~~~~1:~:~;'.~; r:~,1!~~~::E::~~~:~::'.~; ~~',1~·~~~1~,~,::~:,~ ;l
1

:s·~~~.: 
.Amputation in Lacerated and Cont1tsed Wounds .-In ma11y of the wor:-t 

!i1iJl~tj~\!i!lJ~~~lli!l,li 
co~i11nonly ~11pposed .. It must be remcmhcred that the appearance of the 
!'km often gin~-. a.n 1mprr1Cct idea of thl' amount of injury beneath; ] h:we 
not unfrequcnt ly lound the skin apparently healthy and uninjured, wbcn by 
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insinuating the finger beneath the slll'face, all the de(•pcr-;.;eated tis:<ne;.;, mus
cles. Yc,.:sl'J;;;., aud lll'l'\"C;;;., were found pulpclied, as it were, and crushed into an 
ahooRt indi::;tin~ui:o.hable nrnss. lf :unpu1atio11 be required, it should he done 
as ::<oon as suffif'il•nt reaction 11a1' occnrred; lhc :ulnu1taµ;c.s of primal'y o\·er 
secondary amputation were fully coni<itlerecl in Chapter V., nncl need 1101 bC' 
referred to here. If an attempt be made to sarn the limh, however. second
ary amput;uion may become ncce~.sar_y from the occm·1·cnce of hemorrhage, 
or from the onsN of one of tin: forms of' gangrene described on page J 17. If 
the tl'Ue traumatic gangrene should occur, amputation mu:;t be at once pe1·
formed, though the ch:\nccs of' a s11cl·cssful issue arc, it musL be con fo~:<Pd, 
undt'r these circunu;tanccs, n_•r_y doubtful. It is, perbn.pR, stnrccly ncccs~;u·,,·, 
to gin• the caution not to he decei,·cd into ampurnting for a mere superficial 
slough. an erro l' whkh can be axoitlcd by carefully \rntching the ca..,:;c fo1· a. 
few hours. when, if mortification h;-n-c really l:tken pl:1ce, the occu rrenc<' of 
putref'actirn changes in the part will s111ficicntly clear up Ilic diap:nosis. 'n1en 
amputation is resorted to under tht'se circ11ms1ancc::, it ;.;hou ld be clone at a 
point sufli.cit•ntly remon.·d from the scat of grmgrene, to avoill, if' possiUle, rhe 
recurrence of disea.sc in the stump. 

Brnsli-b11r11 is a name used by Mr. Erichsen for the form of contused 
wound which is prodtlf·cd Ly \'iolent friction. It is frequently c:uiscd in ma
nufacturing districts, by portions of the Lody being ca.ught Ly mpiclly rc\'Oh·
ing straps of lcathcL· or other matrri<li. Bn1sb-burn may wtry in se,·erity 
from a mere superficial abrasion to abl'olntc destrnction of' the ;.;ki n aud sub
jacent tissues. 1t is a very painful injury, but not dangerow•, unlc~s \'Cry 
extensi,·c ancl sc,·e1·e, and it presents no p<'culiar imlications. The part is to 
Le protel'tNl from the a.ir, the ;.;epar:ttion of sloughs promoted by poultice.-;, 
etc ., a.nd tlic re::<ultiug ulcer treated on gcnC'ral principl<"s. 

Cu11shol 'U.:ounds will form the subject of the next chapter. 

Antiseptic Treatment of Wounds.-rncler the name of' th"" anti
sf!ptic 11tetliod," Prof'. Li:;ter, formerly of Edinburgh but now of' King's Col
lege, London. has urged !he cmploynwnt of cnrbolic 01· phcnic acid a." a 
clrc:-;:-:.ing in :<urgical cases. and the practice lias, both in hi .:; hands and 1lio.:;e 
of otherR, no doubt met wirh a largt• mca.:;ure of' success. At tlie s:imc time, 
otlier surgeons equally competent :ind careful, and who h:.we cndcavo1·cd con 
scicntiou"l.Y to carry out Prof. Vstel''S instructions, have utterly failed in 
obtfl...ining the promi:->cd re~ult:<, while restilts quite as g-ood a.s those of Prof. 
Lister's followers are obtained by surgeons who rely simply upon enforcing 
cleanliness and altending to the coustituriom:d a.ml hygienic condit ion of their 
paticnt.i::, witl1011t adopting any exelusi,·e mode of' dl'e;;;;ing. Oihcr substances, 
such as horacic and salicy li c acids. thymol, etc., h:we been also employed, 
but cn.rholic acid is upon the whole preferred by Prof. Lister him;.;elf, and hy 
most of his disciples. The theory of the method is follnded on the obsernt
tions of Pa;;teur, and suppo:::es that a11imal d<"composition is due to the pre
sence of organic germs floating in the atmosphere, and carbol ic aci<l is u~ecl 
on account of its known clestructi\'e effects upon low forms of organic lift.. 

To cal'ry out the" anti;.;cptic system" in dressing a wound or performing 
an opera.tion, there arc needed: two solutions of carbolic acid, one contaiuing 
one part of the acid to forty of water, and the othe r one lo twenty i an '' :itorn
izcr," or :;team-s;pray appara.tu:->1 (Fig. 7-1), with a ''"l'.Y large flame produced 
by burning the rnpor of nlcohol-the solution of' carbolic ac id to be atomized 
containing one part to thirty, n1Hl being diluted hy the Simm to the ~tren;zth 
of one to forty; a'· protecti\·e," consisting of oiled silk covered on both :<ides 

1 Richardson, of Dnhlin, has cleYised a spray-apparatus to be workccl by the foot. 
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1' :~::~:::~~1i~~>::~~,:::~::::!~;:
1

~i' :~~~~;~~~~,;;;,l:~:~:::;i~~~·:~·},:,·~::~~'.~;~:::!·~~~ 
of <·ommon resin; )fa<'ki1110.-:h cloth; drain:lp:e tube.-:; <'Hl'holizcd :-<ilk <;11t11re."i; 
:tnd t·arboliz<'d c:up:ut lig-:.t111r<',., made by !'Oaki 1 1~ calg-ut in a mixture of t:u·
bolic acid, glycerine, chromic acid, alcohol, and \\:Iler. It' atlhe:;iYe plnoter 

Fig. 7..J. 

",\tomlz<>r,·'ori;team-sprayapparatu•. 

i-; to he used, it is to he rcnclerccl nnti::.eptic by dippin_g it in a hot solution of 
carholic acid . .All the in<;trumrnl.-:, sponp:e.-:, dr:tinag;<'-tubes, etc., lo he 11.;ed, 
mma be> kept lying in tli<' 1-IO t"olution of the rwid; awl if an in ::.t rument is 
l:ii1l down for an instant , it mu:-:L be re-dipped hcfore it i!-i ag-ain employed. 

B('f'oi-c beginning nn opc·ratio11, the pn.rt is to be r.:;haved, anti tlio1·011,:?:h ly 
w:1!'lltt•d with t l1c l -20 solmion of c:u·bolic acid. (Jn th(' <'W-il' of an :\cciclt•11tal 
wound, this solutio 11 should be not only app lie(} to the Rt1rface. but shou ld :d:;o 
he carried into all 1hc> rcccs.-:es of tile wound.) Tltc sp ray is then made to 
pl:iy O\"Cr 1hc p:-irt, :-ind kept in action until the wholt• 01wration is completed; 
if th(' .-:uq!COll'S hand~1 Or tJiO.,C Of hi s a :<S i1'lflllfS1 Jl:l'-S il('yOrni the JimitS Of the 
spr:1y. tht·y must be rc-dip1wd in 1he 1--10 i-oli11io11 h<•fon• again appro:il·hing 
th(' wound. All nss«ls are to he tied with tl1c :.rnti:-eptic cntgut -ligaturcr.:; . 
hoth end::; of which arc tut tihOrt. an(l the drain:lµ:e-tubl'i'. are to be placed 
d<1<·p ly in the wound :rnd cut on an exn.ct lc,·el with Lilt! surf:u.:e,1 bein~ lteltl 
ill pl:Lre by means of pi ece~ of' earholized silk . Tlie wound li:wing lwen cloi:;('d 
wit Ii !he antiseptic sut'.ir(' :'i (and adhei:;i,·e pla-.;tcr, if 11 ect's~ary). :i small piece 
of the a protcetiYf','' d1pp<•d in the J_.jQ soluti011. is applied. sons to protect 
ihe raw !'urface from tlie irritating dfccl::; of the rc•maindcr of the d1·<·<.:.-.ing. 
The· wound is next covc>rcd with a layer of the" anti.-:l'ptic ,!!:\uze. '· dippl'd in 
the 1-10 ~olutiun. and tlil're :ire then suc·cc:-;_ ... inl_v -.;1qwrimposcd six lay<'r,.; of 
dry _gauze>, one of )1ackin10<.:.h 1 an 1·ighth layer of :.rauz('. lar~e enou1:.d1 to c·o,·cr 
in all that Jin.,·c preceded, and finally a ba11tb_!!e of th<• '<alll<' material. "~hcn-

;:~:~~·a~!~~o~~r~s~~1t~ ~;:~;,~1:~~~~l'~~· :::; :~ i ~s :~~ )~~1 t:~~:~.~J~;\1~~~;· :~::~ :-;L~~·;:~· ,~~:~~/J:~~~~~ 
; ::~~ 1 ~i1~~·r~~:ii~~~111~~~, 1; :~ ti~0~~~~ c~~~~~~a~~c a~11~~\"~~g\1~1 :~,~.~~~:~ ~~::o~\~~~k~" ~:,; ~\ 1 ~1l1t~ 
reriewal. 

:::~J~i:~:};~~t1~~~,~i~~:;~~2:~~~;e~~~:~~~.~41:]1.~;n~:t~i~~·l
1

':~1~i~t;;;~;:l:~~:~ 
nnlinary 1lrair1age-tub1·~. Jrnnk~ of 

and arc finall.\· db~ol\-e(l in tho 
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come from olher sources h:i,·e IJcen accounts of isolated cn.ses, or of the general 
irnpre5sions of the writer:;. 

Failure on the p.-i.1'l of other Sllr,!!1·ons to attai11 ihe expected rcs11lts1 is at.tri
lmtcd by the itdrne;1kR of the plan to some rni,.:;1ake or neglN:t in the applica
tion; and such may douhllcss be the (•a;;;c. But it is ob\·iou-. that any mode 
of treatment which is so intri(':ltc :uid eomplicatC'd a-: to clu<lP the skill of such 
excellent surgeons as ham failed with the :u1tisepti(5 dressing, is not likely 
CYCr to be adapted for general employment. 

Punctured Wounds.-Thcsc, as th{'ir name implies, are such wounds 
as arc inflicted with the point, r:.t.lher than with the edge, of' a weapon. If 
the point be sharp. the wouml :lpproa.ches somewbaL the ehametcr of :in in
Ci:'ecl womul; if dull, the injul'y more resembles a co11f111'ed wound. Punc
tured wournl:; are nlways painful. and are apt lo be followed by a good deal of 
swelling and infl:unmation. Jr deep, a111l espec ially if they penetrate an im
portant cavity, I hey are attended by much ri!:-k or life.· . The form of punctured 
wound most frequently met with in eivil practice is th;tt produced by the 
common sewing-needle. which easily pcnetl'atc::: the Hesli, nud tlirn is broken 
off. the point remaining in the ti:-;sucs. These wounds mn.y lie met with in 
any p:wt of the body, but n.rc, for ob,·ious reasons, most often found in the 
hand", feet, knees. nnd Luttoi:b. If the surgeon sec such a c·n:;e shortly after 
the introduction of the needle, he should, if possible, at onee n•mo,·e the 
foreign Lody. lt s position can usually Le deteetetl, even if it cannot Le set•11, 
by a sensat ion of limited rm•i.:ilance offo .. ed to the surgeon's tingC'rs on can.ful 
palp:uion. If it be nee(•:-;s:ary to cut down upon the needle (which opcl'ation 
may be much facilitated Ly using Esm:uch's tube :uul hanchige), the inc ision 
should be made ,.omcwhat obliquely to 1he position of the foreig:n body,so that it 
ma)· be reilClicd with suitable forceps a short distance below the point at which 
it is broken; it is Ol'casio1rnlly more con,·e11ient to push the needle 011wanls, 
tilu;; making its poi11t emerge by a. counter-opening at a little «listancc. If tlte 
ca;;(' he not seen for some hours after th€' introduction of the needle, when 
:<wC'lling J1as :ilrcady oceurr('(l, or if unskilfu l effort s at extraction haxe only 
serYed more 1lecply to imLed tlie foreign body. it is often impossible for the 
surgeon to ~atisf)' him;;elf as to the po,:;ition of the needle. Jn such ca:;.es it is 
Ui:ually bett.cr to wait until 1 lic establi;'.hment of .:;uppuration has dislodged 1he 
fo1·eig11 bocly, when it will gradually work its way towt'l.rds the fml'fo.C"e. The 

!~~:;~11;~~ ~~;~U~~ 1~;: .. 0~~l:~~~ij~~· :;~i1711i\~~i:~ ~)~~~e~.}:1~~o~~~~1t~1~:t dl~l~~:~m;;~~(~)~;.'t ~~~ 
fiftPt'n or twl.'nfy minutes, f'O a.s to infl11e11cc the fragment, the prc:-;encc of 

~~11;:~~: 1 ~:~~11~L~:~~1 ii~~ rt~:~·.~~e~c~I0 ~1~c <"1~~11~~:~::~;;c~1~ al"~~~~~·;~~~ 1~~~~1111~ t;.::!i,~;'lt~/1~: 
prick of a needle; I !Jaye known necro~is of the cntin· e;h;ift of the humern~, 
duc> to a wound of the pel'io,;teum thu.s inflicted. Aftcl' the removal of the 
fon,izn bodr, case,;; of needle wound are to he treated on genCl'n.1 principlt·~. 
Ir an important part, MH.:h a.'\ the knee-joint, is involn:d, enti1·e rest an<l the 
local u~o of dry cold will lJe particularly iJHlieatctl. 

Bayonet Wounds form almost the 011ly cla.:~ of puncl.ured wounds now met 

i\:~i ~~i .'.~ll~~~:i~~·.d H~"'.~tc;~c 0., '1; 1~Z ,:~~~1~~~-~e:~'\~~~·{1 ~'~~/. ~j ~~1c;~1'\\~~: :~~s1.~f ~~~11~~~ 

:;~~;::;;:~~~;;~; h;:f ::;x~~~~'.~~;r.~;t·1~g~;~::~::~:;:~,:~it~~·,~;~~:'.~~~~.~~;:::;,1~~~ 
IJlood, and !hen applied :i pi<'ce of el1ewed papt·r or wet cloth to tlie wo1mcl

1 

which frequently healed uu<ler this treatment in a remarkably :5liort space oJ 
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r:;~~::~x~£1~~~:::~:~:it'.~~~~;;~:~~d:rfil~{Zf .~~i~i:i:~~:ji;·~:~;;g91;.L;:r 
birth. 

;;;~·:,';f;~F~'.:~~sea:;~~;~r:~:;~::~~~~~::~i~~:"
0

J£:~i~'~'~!;'g::E;;:!'.cii:t~~i'~,~:~ 
an ex('cllent paper by Dr. J . 11. Bill, in the American Jo11rnal of the 1Jfed1cal 
Sciences for October, 186:2, show the rehLti,·e fatalit_Y of arrow woun<ls in dif. 
forent parts of the body, and the causes of death in fatal ca5C::o :-

______ ,, ___ , __ , _ _ , __ , __ -'- 1----

No.ofcasl.'ssaY1:(\ .. . l 2 
I\o.ofcast•sdiecl. 2 

2

~ 2 [~~~ ~i 
Total .. 28 G BO 

tf J I l! h I ~ ~ I j I !l d T""' 

I\umbcrofcascs. 7113 1 21 21 1 ii 1[ 1 29 

Dr. Otis has in Circular No. 3, S. G. 0., 1871, pub\i>;\ied 83 additional 
cases of arrow wound, of w\ii('h 2G, including; nearly all in which the great 
cavit ies of the body or the larger bones and joiul:; were inYolvcd, pro,·ed faral. 

The gren.t danger in cases of' arrow wound is, as show n by Dr . .Bill. from 

~::~ !~.:~~:1c7f~~}~e f~.r~~~~nb~~l~o~;.i1~~ed~'.~1~~~e~lcI~~i1~1 t~11~. s l~~f~;1~~1~~1~e;~~;:~1~;~~1~~ 
or not hastily pullinµ: the shaf'L away whilP le~n-ing the head, and the equal 
importance of careful but persistenL ctforts to remon~ the latter. This. ma.y 
often he done by catching tl1c head of t lw arrow in a strong- wire loop 1 as 
recommended hy Dr. Bill, or it may be r:;ometimes better io make:\ counter· 
opening, and in c:a.se of n. chest wound, if necessary for this purpose, even to 
cut through tlie rib with a !rt'phine. 

It is commonly helien>d tl1n.t the Indian ll'ihcs make lli'C of poi-,oncd 
arrows: it would appear 1 however, from the reports of Dt'. Bill and other 
army surgeons, that in reality this is "i:ry seldom done; I ftm, however, in. 
formed by Dr. Schrll, who wa1' stfl.lioncd for 5\0lllc time at J.'orL Laramie, 
that it is the uni \'Cri'al custom to dip tlie arrows in blood, which is allowed to 

l One of these perished from a gunshot wound. 
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dry on them, aml it is not improbable, therefore, that t:.eptic matcl'ial may thus 
be occasion:tlly inoculated through :i \\'Ound. 

'l'ootlt Wowuls.-Quitc se,·cre injmies :uc oeca,.ionn.lly inflictcd hy bi'tt.'s, 
c,·cn when there is no evidence of' tlie introduc1ion of any morbid poi:;on. 
Prof. Gross ha.s met witl1 cases in wl1ich g1·('at i11flamm:uio11 and suttCri11gfol
lowcd a.bmsions of the hand rcceirnd in stl'iki11g :wotl1cr pi..'l'Son on the mouth, 
nnd I haxc my:<clf seen a bile of the thumb fol\owc.•d by fatnl tct:rnus. 

The treatment of punctured wowuls consi1'1S in lite U-"C of ;:, imple anodyne 
dre::-:sings, and in the adoption of means to pl'crnnt the deYelopment of execs 
si,·c inflammation. 

Poisoned Wounds.-The Stings of Insects n.re seldom prodnctin' of 
serioms con.;;equcnces, in thi:s country al le:1.o.t, ln tropic:1l climates, the insects 
appear to be more Yenomous, and, according to the reports of' African rLn<l 
other traYcllers, death not unfrcquently results from such a c:wsc. E\•en in 
thi;:, part of the world, howeyer, <lerlt\1, Romc timcs preceded by gangre11c. has 
occa~ionally resulted from the sting of a bee 01· tl1e bite of a mosquito, pro~ 
bably owing to idios~·ncrntiy on the part of the patient. The pain of a sti11g 
may be relieved by the application of spirit of lrn.rtshorn (aqua :unmonire) 1 and 
the subsequent inflammation should be treated on genernl principles. 

Snake Bites arc often producti\'C of sel'ious symptoms 1 and not unfrcqucntly 
of death. AJl sn:ikes, howe\'cr, arc not \'Cnomuus; and e,·en in the C<l.'iC of 
tho.:-;e which arc known to be poi!5-onous, if by the action of biting a few t.imes 
they ha,·e exhausted their stock of \'Cnom (\\'hich in the in:.tance of the mttl<>
snakc is contained in a small pouch under the upper jaw), the wou11d8 whi<'h 
they can then inflict 1 until the ,·enom re-accumulates, may Le no more serious 
tlrnn other punctured wounds ofsimilarcharncters. 

The bite of' the rattlesnake is usually aticndcd with much pain 1 though this 
is not always. the case; there is sometimes free external bleeding, and ahvilys 
rapid inter:"otitial hemorrhage, causing great swelling of the afft!ctcd part, 
which is usu:.llly one or other ext remity. ln cases which terminate unfa\"Or
ably. the swelling rapidly ai'cends the limb, whith is deeply <liscolol'ed; ,.(>Si
cations make their nppearance1 and the part fal ls into a gangrenous condition. 
In fa\"Oral>le ca.5es, the swelling and othci· loc1il symptoms of rattlesnake poi
soning are tho:"oe of extreme prostration, the mind often remaining clear 
until within a fow minutes of the fatal issue. Death may take place in a 
very short. time (forty minutes only in a case reported hy Dr. Shaplcig\J), 
from the direct effect of the poi~on on the nCl'\'OUS systPm, or a.fter the lapse 
of senml days or weeks, from extensin~ sloughing and suppurn.tion resulting 
from tlie locn l injury. The coagulability of the blood appear.:; to be much 
impaired by the etfoct of the poison, thii:; fact accounting for tltc g reat inter
stitial hemorrhngr 1 and consequent swelling and clit=.coloration. 

Yarious substances have been proposed <lS antidotes to snake poison, those 
which haYe attnined most reputation being the eau de /ttce (containing nm
monia). the Tanjore pill (of which arsenic is a priucipnl ing1·edicnt), Bihron's 
antidoie (containing corrosive sublimate, bromine, n.m.1 iotlidc of' pota::~ium), 
and the liquor potassm, recommended \J,v Dr. John Shortt. Pl'of. l.l alfort!, 
of Austl'alia, has proposc>d the direC't injection into the ,·eins of' dilute aqua 
ammonia~. r~nd Jim; reported se"·cral C'ases in which the u·r:iimcnt was followed 
Uy rcco,·cry. The use of ammonia in this way might douhde::s prO\'C cffi
ciC'11t :is a cardiac stim11lant, but the treatnwnt ha~ completC'ly foih .. 11 in the 
hand . .; of Prof. Fayrer. and thcl'c seems to hM•c been a doubt aR to the venom
ous nature of Iii<' ::nnkes, in some of those cases in which suceC'~"; follo\\'ed 1be 
USC' of the rC'mcdy. The hypodermic use of ~11.!Q.!.lia has; been Slll'('es~rully 
resorted to by Dr. Semple, in a. cm;;c of spider bite attended with grase 
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8pnptom~, nnd by Dr. Elder in four ca:;cs of poi .. oning by lhl' bill' of Lhe 

copperhead or red ripPr. 
Tlu·n' is no e,-iJcnte of adrnntag:<• from tl1e 11!'-C of :rn.'' of the nntiiloH'1' 

:lbO\l' nwntioncd in ca-.t>~ of rntll(' .. 11ake poi10oning; 1111• l'l'tncdy aurihut1·d to 

lit l~illiill~l~l!f ~IJ!~llii!ill 
~::~::;{i, ~~" l~~l;~~:·~, t~1~~1~111\~1~1~1l;~f I~: :~1\1d~~~~::c~~:n~1::~ s;110c ·~:.1ce:·~~:;~:~:~~1 f1~~lt1~ ~~1<!(, 
should it be found impos.,iblt· to produce :-;uflici('nt stimulation through !lie 

~~:~.~~::~i·;'.i~~i;;~;~:;t~:'.~:~f:~:~;.~~.~~~,~~~;~,;~·~;~;~;~~::;:~>;;i~~,;~;1:;~;:~.~;; 
=®p11t:uivn. exci:.::ion, or erntcrization of the part, followl'd hy the int<:rnal 
:u.lministration of hot spirit!' and water, which he considers preforable to am
mo11ia, and Uy the use of L':...t<'mal hL•at, :;alnmism, and perlmps the rold 
doudH'. 8hould the brl'athing fa.ii, artificial rf'sp irn.tion should be r<'.sortl'<l 
to, in hope that lifo may Le thus prnlonged until elimination of the poi!:'On 
has hN.'11 dfel'tcd. 

Bi'f('s of Rabid .A11imals, ('Special ly cats, dogs, :md according to Dr:::. 
J;\ll('\\a)' and \\"olf, :<kunk!:., :<ornetim('S prove fotnl throu;?;h tlie OC('ll!Tence of 
lf.'ldroplwhia. The peculiar poi:<on which produces this frightful atfr•<·tion 
appt.'<ir:.:: to he communi(':ltNI by 11wa11s of the s:diYa, thoup:h whl'thc r it ori~i 

naw in th:iL ~l'crc1io11 or be merely mixed wiLh it, coming from othcl' -.irul'
tun•,.; of the month. is llll('('rtain . The proportion of ca"l'S of hydrophobia to 
tht• 111m1ber of per.::;ons Litwn by 1log:- or other animals t:-11ppo.::;cd to be mad, is 
nry l'l11;dl, ouly 71 dt:n.th.s from !hi.::; aflCction having occu1Tcd in J_,01111011 in 

~~~·t;:i :j~ ;~,i ·~~',j'~):~1i·:~ 1~11~n;~~~·1\'.:'.~~ 1 :1\~~r;~~~ .. ~:· f~;~s ~ l ~~:::.i:;I~~ 1~~ :.·:~;;. t;;~ 1~f1~·1?/: io~~· 
wliicli ltan \Jee11 plaC't'tl at a" 1-hOrt a time a'i one day, and at an imcnal as 
Jon~ a_,, forty yC'ar-:. The truth appt>:ir,.; to \Je that tlH' :<tngc of incubation 
may 'ary from ahout four Wl'ek::: to deYen mouth~. !'Ometime~, howen~r, un-

;~::.~~;::.',1 ~0~~;~1;:~~:i'1~n t~;~e :::~1~~';,i ~ ~ ~~~ ~·an;f ~11~~ ~\i~~\:·1~1~~~11~:,~ s~; ~~;~~e~~:li :~~1 ~~~~ 

~:::,;;:;~::1';;::;~1.~~~·~:~,:l~~·.'~'::.::;:~,~l~~~:::~:~;~:i!J;,:,:;~,,J~~~~:E:!~·:;:~f,~~.'.'.::1~~~,::;:'.\ 
par! :iffoeted. !lit• p~riod of l:Ht'nty ''arics from five weeks to a year; and 

f~~;;~:~;;f '.ii:~;:~~i;i~;~i~;::~~f~f~~:;;F?~~~~!l;;~./1\:~~~~i~;~E~;~~~f f: 
::,;:~:~i'.:::;f :::~;~~i;i~;~~~~~·~;:;
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2~:~~~;~~:::;::
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~f ~~::1:~:·~
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:.:1.'·~~'.~i:~:~~·:,i:~~)~;:;',;~~ 
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gcthC'r with chill:-:, flushei-l, :11111 giddiness. The most char:\cler·istic spC'C'i:tl 
symptoms of the disease, and those which :Mr. }'orster co11siclcrs in them. 
se\, es 1'uflicicnt for diagnostic pur11os.c . ..;. are int<:n."-c pain and cutaneous scn;-i. 
bility, a.ml spasms of thL· phal'_rngcal mu~('les, rendering ir aJrnost impo..::sible 
to swallow nnylhing, but especially liquids. To these l11erc is usually added 
a feeling of great :mxiC't_v and :l senst· of impending da11ger, 1oget her with 
dclu::-ions alternating wilh the wildest delirium. Tlicn: may be gener:.11 con . 
nd,..ions, while there arc almost always spasmodic moveme111s of the mouth 
and of the laryngel"l l muscles, with expeetomtion of viscid nnd nry tenncious 
mueus and salini.; hence the popular notion that the patient harks and tries 
to bite. Jlydrophobin, has, until recently, been thought an inni.riahly fatnJ 
affpction, but instances of recoYery under the hypod<.:nnic nsc of woornrn 
haH· bC'en lately recorded by OttCnburg1 llolli , and B. .A. " 'atso11. Death 
may occur in one day, or life may be prolonged for nearly a week. As a 
1nn·entt'i.·r' mca!'l.urei exci~io11 of the part bitten is usually recomrncndt•d. :'.\fr. 
Yonatl lnid grl'<lt confidence in cauteriz~~tion with nitrate of ~ih·e_r, and I may 
add th<lt I was told bya negro, who had bl'Cn for many .vears cltief" dog.cat chl•r" 
in this city, that he himself had been biltcn many times by tlobrs suspected of 
being mad, a.nd had nc\·er suftCred any nnplea~an t consequences. h:wing: :\1-
way.:: used this remedy. J am di,,.po5:('d 1 however, to question (with J\Jr. Fon;. 
ter) whether either of thc:-c plans is rcnlly producti,•e of benefit; the immense 
majority of bites will 1101 be followed by hydrophobia under any circmn. 
stances, and, on the othe r band, hydrophobia lias occurred even after free 
cxci.-;ion of th e injured part. ·when !he disea.;:c occur;;;, the patient must be 
kept quiet in a dal'kcncd room, uncl free from all arnidable sources of irrita. 
tio11; his ~trength must be !'upportcd by s uch concentrated foocl and stimulus 
!lS can be taken, or by nutritious cnem:irn, while nn ice.bag may be pl:lcPc\ to 
tlw spine, as recommended by Dr. Toc\d and :\[r. Erich.:'en, antl the \•iole11ce 
of the spn,..ms rclicn·d by the inhalation of ether, or nilrite of amyl, 01· by 
the lhe of large doses of bromidr of pota:-;sium. Dr. Hammond recomm('nds 
the prrsi,..tcnt em ployment of a primary current of electricity, one pole being 
applied to the hentl, and the other to the foci. Ski11kwini of Cork, rccom. 
llH.'IJd_.; trnn:ofusion, and Culver! or J crs.cy City, following a hint of .:\Jajc1Hlic's, 
intraYenous injections of :oaline solutions; as already me11tio11ed, se,·eral cures 
ha ve· bC'cn recently reportt>d from the admi11istratio11 of \r_00--1:ill:!!:, itnd other;- arc 
said to ham been obtained by inhalations ot' oxygen and lhe ui:;c of the mono. 
bromate of camphor. The only po,;t.mortcm appcim1nee visible to thr naked 
eye, which can be considered a1' c lial'a.cteri . ..;tie, is, aeC"orcling: to )fr. For.-;tcr, 
dilatation of the pharynx; but in cases recorded by Clilford All butt, Ham. 
mond, Gowers, and C'lieadlc, there wcr<' found decided C'hanges in the mc
d11lla, i<pinal cord, and other nen·e centre~. consisting in congcslion. softening, 
loca.lizecl effosions of blood and serum, :111cl, in some parts, grn.nu lar dcgener. 
ation. Inflammatory changes in the brain Jin,-e been obser\•e1l by l~enedikt, 
of YiC'nna, and "'ass ilicf, of St. J>ete rsburg. Co11gcStion of the neno11s 
structUJ'('i' in the \' icinity of the womHI , and infhunm;it.ory ch:lll{!CS in the 
salint ry glands, hM-e been noticed by N"cp\'cu, as lt:nc hypcr<emia and an 
accumulation of white corpusek,; in the kidneys, by Co;Us, of QJa..;gow. 

Di'ssection Wounds arc le.;s frequently productive of unpleasnnt con!l.e
qnenC'es at the pre~ent day, when anatomical subjects are prepared with 
anti::cptic agent:-:, than formcrly; it is indeed llllH.: h oftener from making 
autop,.;ie~, cspeci::dly in CMC'S of e rysipelaR, puerperal peritonitis, cl<'., than 
from the dis~cction of ordinary subjects. tli<.\t this form of poisoned wound is 
met with. E\'Cn in performing stn·~ic:i l operations, smgeons arc occa,.ionally 
expo,..;ed to thi~ form of inj11ry: witne;;s tlie melancholy ca:oe of tlic late Mr. 
Colli::;, of Dublin, who died from Lhe effects of a sl ight wound received in 



131) GUX8110T WOU:\'DR. 

~~~~~1~~~I~(,;~~l~~~~~i~~~;1;~~(~f ~'.~;~ 
may 1·1111 on to suppuration, p11rs11i11g very much tlu• same course Hf\ a ~C'\"C'rt' 
\\hitlow. In other ca.;es tlwrc is a positiYe inoculation of septic m:tlcrial, 
followed by diffu~e ccll11lar inflammation, or by phl('J!mOnous crpipcJa,.;. in
,·ohin;:! a considerable part of tl1c body, and attended by cxtcnsi,-c suppura
tion, ancl perhaps slou~hing i the general l"_Ymptom.s arc 1110...;e of extreme 
dC'prc,;sion, and the p:Hi1..'11l di('." of py:Pm.ia, or S<'ptica.:mia, or rccon•ns after a 
1011,g and tedious co1w:dt'l'iCt.'ll('C', with his health. pcrli:lpR, permanently im
paired. The first !'.ymptom of this more scriou:; form of the affectioll i~ usually 
a !:'mall y1•siclc, whid1 A.ppears :lt the seat of the injury, sometirnC's within 

tw~:.\·:: ~:.~~::~:i ~>sutr~~~lii~I~.;; ~:~ ~:::~:~~~:~~ ?t' il~l~~·,~~:)1:.~tto tie a ligatur~ :iround 
the pnrt to encourage blccdin!?, :rntl to wash the womul li..!Q!Q1!Zhly with '<Oap 
and wa11.:r; after whi<'h ::<uction should be prac1i"'<'d, provided that tlien• be 
1v> ahra.~ion about the mouth. The benefit of eautcri:mt'.on in the!'c ta,.es is 
somewhat doubtful. but if it. be thouglit. proper to employ iL, stron7 uitric 
acid or the acid nitr:ile of mcrtury will probably prove the best agent. If, 
in spiw of' these precautionary llll.'<L"'urcs. the wound gi,-c furLhcr trouhlr, the 
treatmrnt mu~t ,·nry <iCl't1rcli11g to the form which the siymptoms a'<sumc. 
Tb(' ;;irnple inflammatory ~tm•ction which was fir.st. d(•scribcd, should b(' treated 
011 g(•1u:ral principles. poulti(·l·s or olher sooth ing :ipplications being mailc to 
the injul'cd part, ;UHi laxati\'(•;; and cliaphoretie::=. ~ulministcred internally. Jn 
th(• mol'C se rious form, in which there i::. e,· idcncc of' blood-poisoning, more 
:u·tin• nwaz.;ure:::. mu.:;t he adoptecl : the \"C!Sil'ie and adj:l('('nt parts should be 

!:;~·~!:y f~11 ~~·~,:~,~~~ i;~:~ ~ ~1:~y '~~11 ~ ~:~. ,~,·~:;~: :;~~(~: i ~I 1~dd: \: ~ ~~ r~'il 11 ~11 1\11: f o:~ i ~ o;!~~ ~~ n l ~~ ~1~~ 
h<• k(•pt up IJy the free ust' of stimul:u1ts and food, with quinia, C'amphor. and 
:unmonia. Jf abs<'csscs form, tht')" should be opened as soon as fluctua1io11 is 
cktc•tlccl. The proportion of r('co,·eries from tl1is form of the affo('tion is 

~::~t~::lt~~·,,~~,~~~~~;·:, ~~ s~~;1 ~1::~ ~~~ni 1~ss~;;:~i ~l~· :~1 ct 1~~s~o:1~11~';;! :1 ~~c r~~ ~:~1i·~~h11;r~ 
shatt<.'rt.>d health IJy ch:u1gc of air and scene. 
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pccnliaritics, and to be prepared to perfol'm any of the operations which their 
treatment c>specially denwm]s. 

Characters of Gunshot Wounds.-Thcse vary according to tlie 
nnturc of tlic projectile by which the wound is i11fli c tcd , and tlic force wi1h 
which it produces its effec t. The momc11tum of a gunii;liot projectile is an 
important matter for the suqreon's consicleralion. This depends upon two 
factorS-the mass or weight of the projectile, and the ,·eloci1y which it pos
sessc;:; at t.he moment of' striking the body; thus, if a cannon-ball and a mus
ket-ball, m0Yi11g with the same velocity, st rike at the same monH~nt, the 
cn.nnon-bn ll , from it s g reater mas~. will h:we a greater momentnm. nnd will 
produce the greater injury. A cl1arge of powder alone, without any ball, or 
the wadding of the gun, if the latter \Je fired n.t f'ho rt range. may produce a 
seriom:. or e,·en f:1tal injury, the grea.t velocity making up for the f'liµ:; ht ma~f\. 

A charge of small sliot, if the gun be discharged in close prox imity to the 
pcr:;on struck , may e nter the body en mrrsse, as it we .. e, tmd produce :.t large, 
ragµ:ed wound; or if the hand be :;t ruck, as occasionally lmppens to sports
men from the premature discharge of a fowling-piece, m:ty absolutely hlow 
off a portion of the m c:mber, as c fl cctua lly as would be done \Jy a piece of 
shell or a round shot, fired at. a greater di st:1nce. " rhen small shot scatte r 
before they s trike, they produce slig hter wounds, though even then a f)i ng lc 
shot nrny destl'O)' the eye, or cause fo.ta l hemorrhage lJy wounding a large 
arten· or vei n. 

B;t!/et icowuls ha"e increased g reatly in severity since the introduc tion of 
rifled mu!':'ke ts and of conoidal balls. The old round musket-ball, fired from 
a smooth bore, produced a comparnt.ive ly ~l i ght wound; thus I ha,·e on 
sen·ral occnc:;ions ~ecn patients who hn<l what might be called" button-hole 
fracture~" of the tibia, caused in this way: simply a round apcrlure in the 
front of the boll{', the lmll sometimes lodging, and ROmet imes going eompletely 
through the limb, but ('ausing no splintering, a nd no great lace ration of the 
soft Li:-;"ues. The peculiar skipe of the modern conoidal ball c:n1scs it lo meet 
with much less resistance from tlie air, while the spira l rotatory motion which 
is imparted to it by the grOO\'es of tl1e modern rifled firearm enabks it to re
tain much more of its ini1i:d Yelocity, and thus lo s trike with much grcMcr 
mom<'ntum than th<' old form of musket.ball; moreoYer, from its centre of 
grasity not coinciding with its centre of figure, in its passage through the air 
it acquires a peculiar dip, causi ng it to st1·ike obliquely, making a la.rge wound, 
plou~liing and t1•nring up the soft pnrts, and splin te ring tlie bonrs in all direc
tion:;. Tlrns, it is not uneommon for a. long bone, such as the tibia or ilumcrns , 
when struck by a conoi<lal ball, to be splintered and 8pli t both upwards and 
dowmn:irdi:., to the cpiphyf'eal lines, 0 1· even into the adjoining articulalions. 1 

Rmmd shot or ca1uwn.balls, unless moving with Yery slight velocity, me 
a.pt to tear off an eutire limb, or whatever part of' the body they may happen 
to ~tl'ike; CYcn when almo..;t spen t. and roll in~ along the ground wit It no mol'e 
appal'ent force than a. t(•n-pin Lall, they arc cilpab le of producing most frightfu l 
inju ries, as it is "'aid foolhardy soldiers ham occas iona lly learnt to tlteir co~t, 
in attf~mpting to stop such a spent Lall with the foot. The reason is ob,·ious: 
though the \•cloci1y is ~liglit, the nut"S and therefore tlic momentum :uc nry 
g reat . On account of tlie g reat elast icity of the f)kin, it will oc<.:as ionally 
escapt• injury from the blow:i of spent shot, while the parts bcnC':\lh, bones, 
muscles, ,~essels, ancl nenes, may be frightfully torn or completely pulpcfied. 
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Surh are thr injuries. which u~cd to be attributed to lhC' effect<:. of the wiud of 

~·~:1\11\(i~;rs~i :l~l~~~~~ 11j~:r~(~~t ~:.~)l~~~~:l I~~ t~~t jc:ii~~~,1~\ i 1;);0~:~:~~~.;:·.~:1 :\.'i'. ~~ l~ l:Ji~~:~ 
~eems to be due to ruptu re of the m:lin artery, at a point higher than the ;;eat 

;,:·. ?;,~/~~~~~";~'.~~:·;~ ,:"~r. ·~~ ,\~'.~1;1~~~1f":~:~;"J~;;i~· 1::~~r~::i'1~ i::~;:~::c•;;:,i111~"~ 
~~~1~~~~"i" 1~i-e,p~::!o:~;ht~: ~~·!~1\~~·~(i1;,~~~I H1:~~l~~~~l~1~~~ tli11~s~1:~·~;;~1~ •::;~cl n~~~n'~',~~: 
portion1' of meral or of sto1H:, or splinters of wood, being l1urlccl violently hy 
the fi:m:e of the explosion :tgainst the bys1anders, and often iuflicting most 
serious and even fa.ta! laceration~. 

N ature of Gun shot Wounds.-ln wh:\tevcr way inflicted, gum•hot 
wounds partake' of the nature of' co11tu!'cd wounds, and are often, as we liaYe 
Sl'Cn, attended hy great la('cration, whill' in cen ain ca,,e.s, especially in the 
slighter forms of shell wound, the soft partii may be split to some distance 
from the point of contact of the projf.'ct ile, and in the:;e cases a portion at least 
of the wound may be clean cut, and approach therefore to the nature or an 
incist'd wound. 'nw.tcvcr part is, however, directly touched by the ball, is 
a lmo,:;t invariably so contused as to be depr ived of vitality, and hence it may 
be laid dowu as an axiom, which holds good in this part of tl1c world at lcnsl, 
that ('\·cry gunshot wound must of nece.sl'i ty be f'ollowf'tl by more or less 
sloughing. Jndc•(•d it is often said that eve ry portion of the track of a ball 
mu!'t :;Jou~h 1 and that, in the ca~e for instance of a pe rforating flesh wo1111d 
of th<' cxtn~mitiPs, a tubular slough will be separated, representing cxa<'tiy 
the course of the ball. J believe, howcnr, tha.t this ru le is not invariable; 
in the early part of our late war, wheu buck::1hot were occasionally ust>d in the 
form of "buck and ball carlrid~cs," I saw severa l cases of ,·cry small per
forating flesh wounds thus produted. in which, although undoubtedly both 
the apertures of entrance and of exit sloughed, the deep parts of' the wound 
apparently !waled without the occurrence of sloughing; and to suppose tliat 
such might be the case is not at all mwcasonablc, for the swelling of the 
ti ;-;sut-:; would men:-.nrably convert the deeper portion of the wound into a fiub
cutaneous injury. ph1cing it thus inn comlition wh ich. as we know, will allow 
of great lacemtion without inevitable loss of vitality. The :;loughing of gun
shot wounds is not due, tis was formerly suppo.:;ed, to any poi!'onou.:; qualities 
of the projecLile, nor to its tempcrature, 1 nor to any fancied deYelopment of 
electricity, buL !'im!'IY to tht excessi\C degl'ee of coniusion inflicted by tlie 
ball, which, though LSually of small mass, s trikes with great momentum. 

W ou n ds of E ntr ance and E xit.-1\Jost gunshot wounds have two 
apertures, 011e where Lhc ba ll came i112 and the other wlwrc it went out. If 
there he ~ut ~nc wound, it is prim«. facie c,· iclence that the ball has lodged 
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neck, a!'; lhf' ca!"e may be. coming oul n.l last :tt the s:ime point at which it 
went in . "'\\' clk1.ttc::.1cd illustrntions of thc;-;c statcnwnt,.,; may be found in 
workf: on military surgery. On the other hand, the cxi:;;tpn("C of two wounds 
is not positi\-e evidence tha.t there is no hall in the part ; for a ball may ~plit 
on a ridge of bone or other projecting object, one portion pa~sing out and 
mn.king an aperture of exit, while the other lodges; or, which come;:; to 
the '"'ame thing, two balls may enter at one opening:, one passing om and 
the other remaining. Again, thL·1·e may be more than two wounds. I had 
und<•r my care, after the battle of Antietam, :'L Confederate soldier who had 
three wound;;; in the fleshy part of the thigh; they were all in a line, super
ficinl flesh wounds, a.hnost iLll'ntieal in appearnnce, and with llCarly equal in
tervals bet,vcen them. Either two halls had entered tog;cth<.'I', arid, separating 
in the tissues. had come out by diff€renl nperture:;:;, or, which from the po:"i
tion of the wounds seC"mcd more probable, two bnlls had entered by di::;tinct 
opening;;;, and. mcetinp: in the limb, had come out togrther. Not unfreque1Hly 
a ball pcl'IOr:ues botl1 lowerextrcmitie~, thu:;:; making four wounds, n.nd I 11:1\'C 
enn ::<C('Tl fi,-e womuli<, e\·id('ntly made hy the same ball. Thufl.1 I remember 
a soldier who had apparenrly bl'Cn struck h)' a ball pas:-;ing obliquely upwards, 
while his arm was flexed at the elbow and somc,vlrn.t f'lc\·atrd; the \Jail had 
grazed the forearm, perforated the upper al'm (just missing the brachia! nrtcry), 
and then entered the chest, supcrfici:d ly wounUing the lungs, and ultimately 
emerging below the scapula. 

The npertures of entrance and exit present somewhat diffhent. appearn.nres; 
thes.e were better marked when ro1111cl halls were in common use titan at the 
prcs..:nt time, when gunshot wounds are usunlly inflictrd by conoidal bullNs. 
The entrance wound is u~ually !'1naller tlmn tliat of cxil, :tnd indeed, from the 
cla~ticity of the skin, ofien appea.rs smaller than the ball wh ich made it; its 
edges arc rather inverted than Herted, an<l, if the weapon has been discharged 
at a very short distance, the skin may be blackened by the explosion of the 
po"·cler. The exit wound has ew•rtecl edges, is ragged nncl more irregular 
than 1hat of entrance, and is usually larger. These difforenccs are owing- to 
f'e\·eral circumstances, among which may be cnumeratPd the relluced \-cloeity 
of the pl'ojectilc at the moment of exi!, the diminished degree of resistance 
offered by the soft parts, which at the point of exit are unsupported, and 
therefore more lirtble to ln.ceration, and the actual incren.sc in hulk of the pro
jectile from carrying portions of tissue before it-a similar explanation to that 
gi\·eu by :i'\fr. Tl'crnn for the brger size of the exit tlian of the entrance 
wound in cases of punctured frn.cture of the skul l. 

The statement nbo\·e gi\"en may be considered as generally though not in
niriably correct; thus, it is easy to undC'rstnnd how a conoidal ball, striking 
with itR Jong axis corresponding to the surface, mi.zht make n. large :rnd 
rng_!!ecl wound, and, unde1·going partial rotation from the re:)istanee of tlH' tis
sues, might emerge point fonrnrds, thus making; the exit wound smaller and 
more regular than that of entrance. Again, the di~tiuctirn appc:u·nnce~ of 
the apcrlures may be obliterated, or the ir characters rcver::;ed, by the 1u·oce:-:.~es 
of sloughin7 and suppuration. There is most sloug;hinp; at the point of en
t rance, for here the momentum of the projectile was greatc~t, nnd hence, in 
the suiJ!'equent stages of a gunshot wound, the aperture of exit may be abso
lute]-" smaller than that hy which. the lmll entered. 

Direction of Ball.-Tlie direction taken by a ball in traversing a part is 
usually in a straight line from aperture to aperture. To this rule thc:rc arc, 
a." already stated, exceptions, from deflection of the ball by mea.n~ of a ridge 
of bone, tendon, fascia, etc. Still, the rule holds good in the immcn:-oc ma
jority of cases, and the surgeon may often <le ri\-c rn luablc infornrntion by 
bearing iL in mind; thus, it lias happened that in cases of secondary hcmor· 
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whielt occurred to Sir .A:5tlcy Coope r 7 who, by re.sor tin g to this plan in a ca::;c 
of murder, determined that the faial shot could only ha,·e been fired by the 
le..f~ lamd. a point of circumstantial ev idence which evcutually led to the 
de1ection ::ind convicti on of' the criminal. 

Symptoms of Gunshot Wounds.-The symptoms of gunshot wounds 
,·ar_r wit It the part affCctcd, the nature of the missil e, and other c ircumsf:lnccs. 
The a.mou nt of shock is, according to Drs . . l\litc hcll , 1\Iorcliousc, and ]{c<'l1 1 
apt to be ~renter in wounds ahout the upper tbircl of the body than in other 
part ;;;. The attitude assumed by th e pe rson s hot , immediately on rece ipt of 
the wound, ,·aries with the locality of' the latter; a man shot in the hca tl 
usunlly falls fonrnnl~, while one shot about the shoulde r often involuntarily 
turn.; round. ma.king a half re,·0J11tion, 01· a complete or even two l'C\'Oluiions, 
lwfore falling. The first s tage of shock may be Yery eYane~cc11t 1 the patient 
wl1('ll first l'een bf'ing in a state of wild excite ment, delirious, or even ma
niacal; this is ~aid to be particul;u·l y noti ceable in wounds aLout the gcuital 
organs. The behavior of me n when s hot in battle is influenced by a va riety 
of cil'cumstances; thus, marked differences have been ob::-cr\'C<l in accordance 
with the ra('e of the pcl'son wounded. The Anglo-Saxon in usually cnlm and 
phi!o~ophical; the Celt sometimes gay and merry, and at other times de
pre:>~ed and gloomy; the T euton phlegmatic. The negro sold iers during our 
In.If' 1rnr were, according to the testimony of Dr. Brinton and other army 
sur;:?;cons, the most patient and enduring of all om wounded; another pctu
liaril y was that, whi le the white troops of all mces almost im·arinbly threw 
away theit· mu.:;kels when ~hot, the negro soldier as rcgularJy brought his into 
hospita l with liim, and was not sati sfi ed to Jm,·e it taken from his sight. 

The pain of g: uusltot wounds is sometimes very slight; in<lec<l, in the heat 
of act ion, a so ldier is often unaware that he is wounded, Lill he fee ls tlte 
tri ckling of blood, or secs it s stain upon hi s clothes. 1'' hcn the shot is fo lt, 
the sensation is val'iously described as that of a blow from a cane or sharp 
stone, as a burning rather than a pain, or a.s a n electric shock. In some 

~:s~;1'1e';'~~~l 1~~~~~ i ~~~~~; ~~~ ~:~;e~·~;~tdj)~:.•t:r:ri~l11~1~s~~~~11;~s~;~~e1~):~~:~~~c~~ 1;~~~! 
more cmious phenomenon is Ob!'Cl'\'ed, viz., local temporary paralysis of 

~~f ~I;;Yf~~~llf i~~~§~~~~'.f i.~ iii 
~1\1:1~'.'~~·~t~l1~11 ,.~~ti•~~\ i~:~~~ t~·~~ra~t~o~aW :~~~:~;lsa~1 tl\l~e 1~:!~-~:1t: ~/;s:8t8l~c b!~~~~;~ 
?h"'.1c1ty an<l res~lienc{ of the \'Cssels seem to enable them to elude the pro-
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which do prove fotnl in this way, nre usually those of wound of the heart 
itself, or of one of 1he large internal arteries, such as the aorta or pulmouary 
artery, or of wound at the root of the neck, where arterial retraction and 
contrnetion cannot occur. and where the condition may be additionally com
plicate<l by the entrance of air into the great \'eins in that situation. 

The secondary symptoms of gunsho t wounds clo not materially differ from 
thos(' of other lacemtecl and contused wounds of the same SC\'erity . Thrre 
is always a good deal of inflammation , with perhaps more swelling than jn 

ordinary contused wounds, ttttendecl by constit.utional disturbance, fever, and 
perhaps traum:uie cldirium. The slough begins to separate ~~bout the sixth 
day; and, when it hai" entirely come awny, the extent of destruction is ofte11 
found to be much greater than was at first supposed. During the whole 
period of separa tion of the slough, there is great risk of secondary ltemo1·
rhagei this usually takes place from the tenth to the fifteenth clay, though it 
may occur as early as the fifth or as late as the thirtieth. Secondary hemor
rhage may, of course, be caused at a still later period by some accidental cir
cumstance, ~uch as the puncture of a large artery by a spicula of necrosecl 
bone, a"- in a case recorded by Dr. Chisolm, in which bleeding occurred on 
the 318th day, or in the still more remarkable case recorded by Dr. "'Wi lliam 
Hunt, in which fatal secondnry hemorrhage similarly occurred nearly three 
years after receipt of the injury, wl1ich was not, however, in this insta,11cf' 1 a 
gunshot wound. Erysipelas, ]Jyamlia, hospital gangrene, nnd tetwms, may 
each prom a. cau:::c of death after gunshot injury, but do not, under such ci r
cumstances, present any difforent phenomena from those which they exhibit 
when occurring nfter the lesions met with in civil life. 

T reatment of Gunshot Wounds.-All gunshot injuries may be 
di,·idcd, as regards the question of treatment, into 1hose which do, and those 
which do not, require amputation or excision. The latter division is by far 
the more numerous, embracing most of those which are known as fle!:ih wounds, 
together with all of the more ~erious class of pcnctr:\ling wounds of the great 
cav·itics of the body. Thus, there were registered at the oflice of the Sur
geon-General U.S. A ., up to Sept. 30, 18G5, only 8823 gunshot fractures of 
the extremities, as compared with ·tG,..J.00 simple flesh wounds of the same 
parts. The immediate indications for treatment, in a case of gunshot wound 
in which the question of operative inrerferencc docs not arise, are three in 
number, Yiz., (1) to promote reaction, (:l) to arrest hemorrlmgc1 and (3) to 
remove all foreign boclics. The first point has already been ~ufficiently con 
siclered in previous chapters, :ind nec<l not be again refcrn•d to. 

Ifemorrlta.qe.-"\Vith regard to the arrest of ltemorrlwge, from what wm1 

said above it will be seen that there are comparnti,·cly fow cases in wliicb 
the surgeon has the opportunity to treat primary bleeding. Of over 17 1000 
operations ta.bubted in Circular No. 6, S . G. 0., 1863, there were but ·IO-! 
ligations of artericfl., nntl most of the8e were for secondary, not primary, hemor
rhage. Still, cases are occasionally met with in which patients die from 
avoidable bleeding on the field of bat de, as is said to ha\'e happc11ed in the 
ca"e of a distinguished oflicer in the Confoder::i.te se1Tice, who bled to death 
from a wound of the posterior tibial artery, and whose life might not improb
ably ha.ve l1cen SaYed by prompt lig~tion of the wounded ve$sCI. For tem
porn1 y control of a bleeding nrtery the surgeon may use the ordina.ry tour
niquet, or may improvise one in the form of the common Spani~li wintllass 
(Fi!!. 25), twiMing the knot with a drum-stick or the handle of a sword. It 
has been recommended to distribute field tourniquets to soldiers on tho e\•C of 
a battle, with infl.tructions for their use; but it is the general opinion of mili
tary smgeons, that the cases of serious primary hemorrhage are really so 

II 
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rare, and the risk of producing injurious Yenous congC'stion by the improper 
u;0:c of t.hc tourniquet so g rc:lt1 as lo render the di"itrilmtion of the~e instru
ment s among troops more apt to be prollucti,·e of harm than of benefit. 

Suppose a ~urgcon to find a man who has; c,· idently Jo.;t a, g real deal of 
blood , with a deep wound filled by a recent clot which has for the moment 
checked the hemorrh:Lge, what course !thould be puri,; ued? If ihe wound were 
in a sii uation in which it would be difficult or even impo~si hle to apply a 
ligat ure, a..c:; in the chc::.t or abdomen, the re can be no ques tion that the proper 
course would be lo allow the clot to remain , in hope that under it s protec tion 
the wounded vessel would close by the nntural procci.ses which will be con
sidered hereafter ; and e,·cn if the wound were in onC' of thC' ext remiti es, it 
would probably be right _to wait until full reac tion lw<l occurred hcforc running 
the ri sk of prornking fresh bleeding by handling the wound. If, on the otlter 
hand, the wounded ,·esscl were in nn easily accessible s ituation, :md the patient 
not much exhausted, it would be Uetter to remo,·e the clot as any other 
foreign body, and apply the proper treatment directly to the wounrled artery. 

R emoval of Fo1·ei,qn Bodies.-Bleeding haYing ceased, and the patient 
ha,·ing reac ted suflic icntly to bea r examination of the wound, the surgeon 

should proceed to remove all foreign bodies, the ha.II, if it haYC 
Fig. 75. not passed out, and any portion of wadding, dolhing, etc., that 

may ha.n~ entered the wound. The finger constitutes the best 
probe for all parts within its reach, but for explorat ion of the 
deeper porliom; of the wounrl, n1rio11s bullet-probes may be em
ployed. J • .Yiloton's probe diffCrs from lhe ordinary form of the 
in;;; trument, in being capped with unglazed porcelain , which, by 
reeeiYing a metalli c streak, i:.urely indicates the presence of a 
leaden ball , if the latter come in contact with it. 1 IL was by 
meirns of thi s probe tlin.t the eminent French surgeon, wliof;e 
name it bears, was enabled lo demonstrate tlie presence of a ball 
in the wound of the celebrated Italian General, Garibaldi. 
Longmore speaks farnrably of L ecomte's "stylet-71ince," or 
"probe-nippers," by which ihe su rgeon can withdraw a. minute 
poriion of the foreign body for examination. Culbert;;;on, of Ohio, 
has devised a meerschaum 71robe which ser\'eS the purpose of 

~ ~~~~~11 ~~ ~~~ ~;·~ :~~c;1 \~, ~ ;~ :\ 1.i: ''~)c;.~ ~1~s e .f /~o ~;~1 ~~~ t'~ \ ~~~ 1a e1~~~11g ~~·~11~ ~~~ 
~~~i~~~s~~1~~~·et ~:e~~·oc~~:~~ ~ed~;;c~·~~,;:::0:tsiI~~.~~~N~~1,1 ~ 1~:~oo!~!~~~~~~~ 

Nl!laton'e 
1mibe 

the detec tion of balls, the effCct of the metalli c contact being to 

Fig. 76. 

~~=---~ 
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surgeon, which is pro,·ided with a :;;mall sounding-board to indicate to the 
e:i1· the nature of the body strnek. D e-neux suggests the 11:::.c• of a probe 
canying n. mass of charpic dipped in dilute acetic acid,· by contn.C't with 1he 
ball the nccta.te of le:\tl is formC'd. and the pre:<cntc of the metal nrny then be 
demonstrated hy ml'ans of suitllble reagrntFo. L'liler, of i\.l:iryland, injects 
nitric acid. and tlic11 tests the injected tluid for lead and il'OH respecti\l•ly. 
If the com::i.c of the ball be ,·cry circuitous , :ldYantage may be dcl'ivcd from 
the use of flexible probes, such ns tlLo~e of Snyrc, Steel, Sarnzin 1 and other 
surgeon:::.. l<'or the e.rtraction of halls, forceps of val'ious kinds may be 
em ployed, or if the ball be imbeddcd in bone, it may i'iomctimes be remornd 
by the ti~·efond, or i'ZCl'CW extrnctor ( Fig . 77) ; while if superfic·ial, it may 
oflcn be readily turned out with n. scoop, or with the extremity of an ordiuary 

Fig . 7i. 

: 
groo,·ed director. In other C'ases, a.µ;ain, a ball is most conrnnien!ly roaclte(l 
by means of a counte r-opening. Brsidt• the information atlOrdcd hy the 
finger or probe n" to the prcsen<'e and position of foreign bodies, the surgeon 
can thus obtain rnluable knowledge as to the condition of the wound itself~ 
:lnd, in case the bone h:we been injured, as lo the extent of it.s comminution. 
The spli nt er:::. of bone produced by gunshot injuries were classified by Dupuytren 
into primary, secondary, and tertiary splinters or sequestra. The prinuuy arc 
such as are entire ly detached, and should be immcdiMely extracted, as they 
will otherwi::e produce irritation, ncting as foreign bodies; the secondary 
sequcstra. ~re partially detnehed, and if \"CIT loose sliouhl be remo,·etl, but 
if pretty firm may be pushed bark into place; ihe tertiary should always 
be presernd, as their ,·itality is noL much impaired, and they ser,·c a 
mosL useful purpose in assii;ting rcco,·ery by strengthening tile new-formed 
callus. 

JJressing.-Tlie wound being free<l from all foreign bodies, loose spl inters, 
etc., the surgeon proceeds to dress it. I t w:i.s formerly the almost unin:·rsal 
cus tom to en laq:~e gun::hol wounds wiLh the knife, a.nd this prnctice, undcl' 
the name of dCbridement, is still \Hll'sucd by mai1y European surgeons. It is 
doubtless useful in some Ca1"C1"1 when there is much swelling, especially in the 
suppurnti\'C stage, to make more 01· kR.:. free inri sions to re lie,·e ex(·essive ten
s ion. jnst as would be done in the rnse of any other wound, in wl1ich the 
ori~dnal opening ditl not µ-i,·e suffic ient n~nr; but in the immeuse majority of 
cases of gnn,-1101 injury tlti.s treatment is not at all neces:o:;ary. 

Gunshot wonncls arc to he treated (lll the ordinary principles "·hich p-11ide 
the s-urgcon in the rnnnnµ-ement of other injuries. and requi1·e 110 :o;pecial 01· 

cxclusirn dre.ssing. Coltl water wns most extensively employed during ou r 
late war, and m; a primnry application answers very well; if' too long con
tinued, hO\\'C\'er, it produces a dcpressi11g influcuce on the part, the grnnula
tions l>ecomiug pale and fbbhy, and :.:: hawing an indisposition lo herd. Ju 
ch·il pnwticC> I ham found 1hc best primary dressing to be lau<fa.num, purr 01· 

diluted, as witl1 other eontlli'Cd rind lacerated wound:-;; changing it for poultices 
or warm fomP11tntions when the sloughs begin to sepuralP, and :.1g:iin u::;ing 
more stim ulntiug d.ressings, i'llch as lime-water , etc., when tli e process ot 
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~~~:~::~;:;:i~~{:;~~:~g~.~(~~r~:::;,~~~~\7i~ :~f ~~~:~;~~::;,fam~~:~!~; ;f ~~~~ 
1hat it may he screwed up on the first onset of blcedin:;r. Hy the cmploy m1•11t 
ol' 1hi~prodsional tOll1'lliq1U't, as it is call c<l, many Ji, cs may be sa.\"Cd that 
would otherwise inevitably be lo::. t. 

Amputation and Excision in Gunshot Injuries.-Amputation 

~111~t~:c~~; r~l11~~s~r~1~1 p::~~~~~~~'{1::~ t~~~~1~t~!i.~~ · ~~:~-~l.;tjt~~:~~y 1~~;, ~a;~~1~1·~ ~li1~~~11~; 
by a fragment. of a ~hell, there is nothing for the surgeon to do but to improve 
tlic form of the stump thus made, a nd cndc:H"Or 10 promote i1s healing. l\lany 

~::~c~0~!~ ~~1:~~!;,0~ 1:1;~~~~~··~11~e~~11~1~~ 1~1~!~1l:~a~;~~~;i~!1~;·1:·1::1;~ ~i::.~~~t ok~~~~~::i~;· 
do wounds of the main arteries and nen cs of a limb, in conjunc tion with 
fractllt'l', demnnd amputation. Even if the bone il Jote lf be not injured, it 
may he f'O extensively denuded tha t remonil of tile limb becomes the sur
geon's only resource. " 'hen it is evident that, from the seYerity of' the 
inju1·y, amputation will be required, it r-;hould, in accordance with the principles 
enunciated in Chaptl'r Y., be performed as soon as po;;:s ible after the occur
rence of reaction. I t may, however, e\·cn in cases which at fir:-;t promise 
well, Le rec1uired 1 as will be see n hereafter, ns a. SCl'Onrlary opcr:uion. on 
account of the occurrence of hemorrhage, of acute suppurative osteo-myelitis, 
or of extensive ncc roR is. 

The introduction of .b':rcision of Bones and Joints as a. substitute for am
putation in military practi(·e, is comparatiYely an affa.ir of modern times; the 
operation has, howeYer, been so successful, a.t least in the upper extremity, 
that it may now be said that in most cases of injury of this part of the body, 
exci;;ion should be the surgeon's first thought, and should be prrferred to 
amputation whene,·er Lh e deslruction of parts docs not manifestly render the 
latter operation imperalive. 

Slwulder.-G Lin ~hot fractures inrnking the sl10ulder-join t very often require 
{!:~cii;io n. The statist ics of the operation during our late war, as recorded by 
Dr. Olis, gi\·e a torn.I of 1086 cast.•s. The results are known in all b11t J3;j. 
The mortality was 31 per cen t. fo r primary, .iG per cent. for intermcd in.t.e, 
:rnd :2!1.a per cent. fo r !iecondary cases. This proport ion is less frworahle than 
that ot' s;houlder-joint amputation, of which the mortality during our war wa!'l-1 

~::~;.:,~:~~ll;~~1!~~::~~:n~:.~:,~~,·~;~~~~11~;:·:~~~;1~:d~·~~·,f.~:;:r:~::,~.~i;:: 

~~~r~~~~~;J~it~:~t lftf ~:~[~;~~~~~ 
thus presernd. 

:.?::·~~f ;~~,·~'.·:.~~{.;~,'~~~::~'.;~:~:~~~£~~r;JEfE'.;~:,7~::f:~~'.~~:~~:~~·:~;;~;.: 
cent. lhe death-rate, :l('Cordmg to these figures, would appear to be sl ightly 

::~~:.~~:~~~~:s.:~:~~~::r~::~:;J'.'.:~!~::;~ri:~~.~::i;:;~:I~ ·~;~,'.:~:~:1~:::·;~~i·~l~:b~~: 
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were much the most. fatal. According to Dominik, secondary excision;;; are 
also the mo1=t fa,·omble as regards the utility of the limb. The s::une writer 
considers p:utia1 more su ccc~sful than tot:l.l excision of the rlbow, :\IHI !tis 
view is adopted by Bueter, Langenbeck, n.nd Gurlt; but the experience of 
our war, as giYcn by Dr. Otis, is decidr•dly in f~wor of the more swt>epi ng 
operation . Culberlson's tables giYc 598 cases of elbow excisiou with l 13 
cleat h.:o, a mortality of 19 per cent. 

Wrist.-Excisiou of the wrist-join I, has 11ot been much practi~ed in military _., 
surgery; the results of such operations as n.re recorded ha,·e been suffieiently 
sari sfactory :\s regards lifo, but rather unsatisfactory as regards the utility of 
the JH'c.-:cr\•ed limb. Dr. Otis rC('Ords 90 casesi of which l J, or lG.67 per 
cent. term inated fatally. Culbertson gi,·cs 70 cases with only 10 dcn.Lhs. 

J/ip.-Gunshot injuries of the hip-joint arc uni\·erf:ally rega r(lcd as nmong 
the gr<.l.\'est injuries met with in military practice. The compnrative adnln
tagcs of rxc is ion , amputation, and expettn.nt treatment in those ca..o:.e:;, haw;i 
been fully and ably imcst ig:\ted by Dr. Oti::., U.S . .A., in Circuhr No. 2. S . 
G. 0 ., 1869, :md the stat istics which Lear upon the question are exhibited in 
the following tables.:-

-'--'-'--~~_,l_c:-:• 1-ll~o-6J. _R"°'3_"''· 1-D'"~:-•:to 
33 30 3 90.9 
13 11 2 8-1.G 

Aggregatr. ··--- ~1-77 -81~ 

79 75 
i G 70 
20 13 
s .; 

Aggregate .. 183 162 18 90.002 

Culbertson's s tatistics show very much the same mortality, 121 cases 
h:wing gi,·en lOG deaths, or 89.07 per cent. 

The mortality in cases treated during our war by expectancy was 93 per 
cent., or, including cases in which the aeetalJulum was invoked, 96 per cent. 
During the Ja.(e Franco-I'russian war, as reported by Hichter, 33 cases of 
wound of the hip, treated by expectancy, furnished 3 1 deaths, and 21 treated 
by excision 18 dea,ths, while 11 hip-joint amputations all lerm inatcd fatally. 

From the:-;e facts 1he conclu<;ion is fairly drawn that, in anyca:;e of gun~hot 
injury of the hip-joint, primary excis ion should be preferred to any other 
mode of treatment. :ind this simply to increase the chance of life, without 
reference to the utility of the preser\'ed limb. Of com:;e there ma_v be su(·h 
extcn:;ive destruction of purls as to put excision out of the question, and in 
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such ca~e1' the surgeon must ~till luwe recourse to what lknnt•n C'alled the 
"trcnwudou:-; alternatin:" of hip-joint amput:ttion, an opl'm1io11 "hich may 
nbo be required secondarily, af'tur an tlll:'-UCCt:1'~1'nl alf{'lllpl 10 ~aH' the limb. 

~ 111 i~1~i~~~?~~~!~nl11:;:: ~ ~ ,! I :~1 ~:~~ i ~1'~ '~ :~ i!i; I~?;,~~~.:~~~~ 1 I( 1:1~1'~f ~~~:~ f ·, ~J ~ ~~ )'' :c~~~~l(~~~; 
amputation at the hip-joint, for g11nsho1 frncturc of the lw:ul :mil net·k ot' the 
femur. Tlw !<.pecimcn is now in the mu;;::.eum of the Epil!cOpal l lospital. 

]\"1iee.-" " rounds of' the knee-joint," ~a~-s Guthrie,'· from mu:-.ket-l>allf', 
wi1h frm:turr of the honeil composing it, require imm<'<liatl' mnputation." 
l'nfol'tunatcly. thii' rule still l1oldsgood. Thestatii'tics of exci..;.ion of 1l1e knce-

Fi~. 7fi. 1~,\·~~i f~;: [.~:::::~t ~;~~~~~;: ~~~~-:bt~:~: 1 1J~ii~·,\i.::: 1 ~~1::r ~::;~~:,~:: 

I 

~i1 
1/ir

1 

ROIL Cou..;;in finds that 33 <'a . .;t•;:; of total cxc:i .. ion ha.Ye 

giHn 5 rCCO\'Cries and 28 deaths (8.) pel' <·t•11L), while 11 
cases of p:lrlin.I exci:;ion h<1Ye gi"en but one l'CCovery and 
10 lleillhil (91 percent.). Of the whole I I C<l"''~, 38 pro,ed 
fa1al 1 a mo1'1ality of over SG per cent. ('h<'nu's figures 
de1·i,·cd from the records of the Fnuwo-Prus~ ian war, 
show a still larger death-rate, !)7 complelc <'xcisions ha\'ing 
gin:n 3;3 demhs (89 per ccnt.),trnd (;.) partial c·xcisio11s G2 
(katl1s (\J.) pe r cent.) 1 or the whole lOZ ca::;C!'l !JJ ckntlis, a 
rnor1ali1y of O\'Cr \J3 per cent. J ... otzbeck'~ and ]{li::;ter's 
statistic:;, though 8omewhat more fiworahlc, nrc still suf
ficiently gloomy, Gli ca.;;;es coll(•ctcd by tl1e !Ormcr writer 
p;ivin~ 18 deaths (nearly 73 per cenL), and 101 ca.i;:t•s eol
lcetccl by the la.tie r gi,·ing Gli d(·athi'. a morialit.'' of o,·cr 
1;.; per cent. Culberl$Oll gi,·e~ -11 complt"te <'XCi1'-ions with 
:);}deaths, nnd JG partial exci:; ions wilh 12 d<•aths, a mor
tality for either category of 7.) per cent. Two succc:::sful 
rn~es hn"e been recc lllly reported hy :\Jcnsd, of Gothn, 
and Nii,.1'-lmum, of :i\lunich . "·hen we c·omp:ire lhe abon• 
fip;urP:S with the death-rate of amputation in 1he lower 
Lhinl of the thigh (55 pC'r cent. according to L(•gouest, 50 

!~~~~s~:~~ ~;1~1\~~~~ll i~~;ci~~o1~f ~~ 1~1~it!) :j~J;1ct (~~:~;!;~f i~~ 1i;: .~:~1i'~~ri 
from the pr:icticc of' militnl'y surgery. :ind that !he rule sliouhl !Hill be rc
ganl('d a~ impC'mtin, !hat e''ery gunshot fracture of' 1111' knee-joint is a ease 
for amputation. '-t IJ.- ·'--~ u-t- u ... o--rr ...... 

G 1~::1;~;~~~i~~~~ ,.j~~;t~.(~:: .. ~~:1:\~~~:~g e;~1~~:~~ 1?1~1\1~~~-i~:~~~~i:\::1r~''<:~~~l0~~~~~1c~!, 

~~~:~~:::~~~:~~~~~~f;][~~~~~~:iif ;~~~i~J! 0:;:b:0t~;,~:~~~,~~~f~:~::~:~~~~l~!J 
12 death~. 

Gunsliol Fractures of Shafts cf Long Bones very common I)' rcqnir<' :unpu-

:;::o~t:1e:1~~~ l~;:::~t'.~:::~~:·1 t~::l~ f~:~111~e1~;-_!:,ic~~1 i:r~~~1~1;r~f' ~fit·~~~:~.'a:~\~ ~~·~1~;~;,~~~ 
the hone Je;;io11s producl'd by 1hc Ul!C of the conoidal bullet and of the modern 

;:~·E'.·~~:~:~,:~:~::~l:~~:·it:~1:~,:;~F~E~~.'bYi~~~~~:::~fa:~:~: ,~~:-6 : 1

~1

:icr. 0'.1; 
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EXci!!iunslueontinuity. 
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ju~~~}~ri~·ii:·1 ~c\1~~~1~~~1 ~~~' ~~:1:t~~\t~'.~ ;:~::~l~~~~s~~vf~~e~hi! ~.~~:~~~n~ll ~~~~·~~t~~ 
tions of Lh e s:amc parts, as giYen in JH'e\·ious chapte1·8, we may conclude 
that-( 1) ex ri sion in the continuity of the bones of the forearm is pe rmiss ible 
in farnrable c:1ses; (2) e:xC'ision in the continuity of' the humerus is more 
fot:tl than amputa.tion of the conesponding part s, and is so often followed by 
non-union as to be in most ca><cs an undesirable operation; (3) excision in 
the continuity of the femur is a bad operation, and should Le definiti\·e ly 
rejected from military practice; (·I) excis ion in the continuit y of the bones 
of the leg is less fitta_I tha n amputation, and might, therefore, be reso r ted to 
in selected cases, though the number 
of undetermined n:sulrs at the date Fig . 79. 
of issue of Circular No. 6 was still 
so large that this conclusion may 
very probably be ultimately re 
YCrsecl; (5) excis ion in the lia.ncl or 
foot is not an openttion to be re 
com mended. 

Judging from my individual ex
pcr ieuee, which is, of course, limit
ed, I should ~a.y that, except in the 
case of the radius or ulna separately, 
and perhapR of the fibula, excis ion 
in the continuity of the long bones 
is an undesirable operation. Those 
eases of resection of the shaft of the 
humerus or tibia, which ] hnxc ob
served, ha,·c e ither required subse
quent amputation, 01· ha.ve prescn ·ed 
limbs of very questionable utility: 
the case is very diffCrent from one 
of necrosis or ununitcd fraeture, 
and, I believe, there is as yet no 
instance on record , of usefu l re pro
duction of' bone, in tt case of excision 
in continuity, for gunshot or otl1cr 
traumatic injury. 

Jn the case of the separate bones 
of the forearm, liowe,·er, most ex
cellent result s may be ob tained by excis ion. I have my~clf twice excised 
con.sitlf'ra.Llc po1·tions of the radius, in ca::;cs of gunshot fradurc, one being a 
primary ( Fig. 79), and the other a secon<lal'y operation; boLlt patients made 
good rcco,·eries. 

1 In J G.t eases bony nni on did notN·cm" 
11 tiubsequuntamputation in nine cases. 
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Of 7888 completed cases of gunshot fracture of the humerus, recorclecl in 
Dr. Otis's Su1·gicn1 Ili:story ol' the ,,~nr, amputation or exc ision wac;; prac
tised in 4!)28, and conser\'ative treallnent was aclop1c<l in 2960, wi!h a ra.tio 
of mortality of 2-l..1 per cent. in the former, and IJ.2 per cent. in the latter 

~~~~gT:~~~tui~~l1::yst~~~~ic~f~~~1wtl~l~~~l;1~ 11tl~e 1~~~~~~~~'.i :~t1:~1i~~it;t0~c;~~~c~,u~~ 
recovered from without operation. Jn the lower extremity, the case is some
what <liffercnt. The mortality of gunshot fracture of the upper third of the thigh 
is, indeed. less when treated by expectancy than after amputation, "·hich, in 
this situation , is an extremely fatal operat ion; in the middle of' the thigh, the 
moriality is about the same under e ither mode of trea!ment; but in the lower 
third, or in gunshot injury of the knee-joint, amputation gi\'CS much the best 
results. These points will appear from the following table, condensed from 
one in Circular No. 6 :-

UppPr thirclof femur 
J\JicldJe IC'· h 

Lower " " " 
'-Vound of k1we-joint, with or without fracture. 

In gunshot fracture of" the leg, if the spl intering of the bones be not ·very 
great, and if the \'Cssels and nen·es lmvc escaped injury, an attempt may be 
made to preserve the limb1 the mortality, according to Circular No. 6, being 
but 2·1 per cent. under all modes of treatment. 

Remote Consequences of Gunshot I njury.-There are certain 
indirect or remote consequences of gunshot wounds which may demand the 
attention of the surgeon. These are principally manifested in the bonf•s. the 
vessels, and the nerves. 

lJones .-The vitality of a bone may be seriously impaired by a gun:-:hot 
wound, which, at first, is supposed to have inflicted no injury upon it. The 
subject!'i of contusion and of contu:-cd wounds of hone, have been ably i1wes
tigated by Dr. ,lohn A. Lidell, formerly surgeon in the U. S. Volunteer 
Corps, who has puhlished his views in ml elaborate paper in the ..America1i 
Journal of the Aledical Sciences for July , 1865. Dr. Li dell has traced seven 
di stinct conditions, which may result from contusion of bone, and each of 
whicli is fraught with more or less danger to the patient; the"'e arc: 1. Ecchy
mosisof the osseous tissue; 2. Ecchymosis of'thernedullary ti!';sue; 3. Simple 
ostco-myelitis (attended with production of new bone. both from the pcrios
teum and from the medulla); 4. Necrotic osteitis, or an intla.mmation of bone 
so severe in character ns to terminate in necrosis; 5. Suppurn.tive oMeo
myelitis; 6. Gangrenous or septic osteo-myelitis (both this and the last
named condition arc almost ce rtain to terminate fatally); and 7. NE-crosis 
produced directly by the contusion of bone, without the intervention of' either 
ecchymosis or inflammatory initation. 

lf the bone which is contused, be in the neighborhood of an articulation, 
the latter may und('rgo serious or fatnl disorganization ; or if an important 
organ, as the brain, be adjacent, secondary \·i.:;crr:.il di~easc may ernme. 

tho~~~:e:~:e1;~, i~:~;r~:-~~' ~11:~~;~i~~11inj~~,~!1 ~ ~~~c~;;7~~s1~g~t~·a~1~~'.~:i~' a~~ccl~1~ii~~tLil!·~~ 
more frequent result of these wounds, and constiLUtC!' a most serious affec
tion . I have seen one case of artel'io-venous wound, resulting in aneurismal 
nirix, produced by a musket-ball passing directly !Jetween the femoral artery 
and vein . 
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C HA PTER I X . 

IN.JURIES OF BLOOOVESSELS. 

lXJl'RIES 01'' VE IXS. 

Subcuta n e ous Rupture of V eins occasionally occur:-1 as a con.;;c

qtH'm't· of external ,·ioll'JlC('. and is m:tnife~ted by the l'Xtr:wa~ation of a. large 

<1u:tntity of blood, which is, howe,·er1 Ul'ually absorbed a~ain in lhC' <'011rsie of 

a few days; or the blood may coa~ul:\le. the clot sub:-;equcntly Pxcitin:r ~up

purntion, or pos;;ibly becoming organized, as pointed out in C hapter Y I f. 

)lore rarely. the blood may become encysted in a fluid state, constituting 

what is sometimes callccl a YCnous ancuri::;m. 

Open Wounds of V eins arc not unfrequcntly met with in ei,·il prac

tic~. and occasionally give ri~c to most serious consequences. 

Hemorrhage from a Wounded V ein is marked by t li e cnn nml 

rapid flow, and tlu: darkt color of the ('/fused blood. Jn certain situation!', as 

at tll{' root of the neck, or under pecu liar circu m:::.ta11ccs, as when vcius are 

affected by ,·arico:-;e di<:ca..."'C, the hemorrhage may he so profu.sc as to endanger 

~fa\~3;:f.~;,~~,~B~:5\i~:;gg~)s~~;;.~~~::~:!f~'~:~~::1~;:~~t\:~~t~~ 
Thu;; the most profuse hle(·di11g1 from ru pture of a n·in in a ni.rico~e ulcer of 

the ll'g, may often be checked, .simply by elevating the limL. The fargc 
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superficial veins on the back of the hand arc often wounded by acci<lPnts from 
broken glass; in such cases I hnrn found it a good plan 10 lran:dix both ends 
of the bleeding YCssel with a metallic suture, thus arresting the l1emorrl1a~e 
and closing the wound at one and tlw !!lame time. In any ca:-:c in which 
pressure cannot co1weniently be ilpplied, the surgeon should not he:-;itate to 
use a liga!ure. There was formerly a great prejudice ngainst the practice of' 
tying veins, from tbc supposition that it was liable to induce py:.\'mia, but 
now that modern resea1·chcs have shown that there is no nc<.·cs~an' connection 
between that process and inflammation of the ,·eins 01· pltlebi1.is, the 1hco
re1ic.:i.l grounds for opposition arc remMcd, and it is C:5labfo,hcd by clinical 
ob:-crvation that the risks of tying veins are much le~s than wa~ formerly 
bclic,·ed. The lateral li~n1me, which wa:; first pl'aclised by J\Jr. Tnwers in 
a case of wound of the femoral vein, «0ni;ists in pinching up the bleeding 
orifice, and tlwowing around it a delicate li~atui·e, so as not to obliterate the 
('fllibre of the n..!sscl; 1his pbm. which has theoretical mrrits, is found in prac
tice to be Yery apt to be followed by :;;econdary hemorrhage, so that it is now 
generally abandollcd, the Yein hein~ tied as an artery, abo\'c :md below the 
bleeding point. The process by which nature arrests bleeding from a Yein is 
e~~entially that which will be prc$c11tly dcs.cribcd in speakillg of wounded 
arlcrics, a clot forming in the w:ssel, :~n<l the cut edges sub::;eq11ently uniting 
1hrough the cluvelopmcnt of local inflammatory chnnge.5. After ligation, 
which corrugates but does not tlivide the con.ts of the Yeins, a clot fonn:. on 
the distal side of' the ligature, which gradually cuts ii.:; way through. as in 
the case of an artery, though in a :.hortcr time in proportion to the size of the 
n:ssel. 

Pltleb'itis may follow n. wound of a. vein, and wa.s formerly supposed to be 
the cause of p_v:"Cmin, which occas.ionally occurs and pro,-e.:; fat<1l after such an 
injury: this subject will be fully discussed in another part of the volume. 

Entrance of Air into Veins.-The most frightful and fatal conse
quence of ,·cnous wounds, though fortunately one which is rare, is the 
en tr:m ce of atmospheric air, and its transfer to the heart. This accident is 
principally met with in cases of wound of the internal jugulal', or of the other 
h1rge veins situated at the root of the neck, or in the axilla, and this part of 
the body is aceordiug:ly often spoken of by surgcons as the "dnngerous re
gion." It has., however, occurred in otlier pat·ts of tlte body; thu8, in :\case 
of the late Prof. J\lot.t's, ser ious though not fatal symptoms followed the en 
tra.nce of air into the facial Yein where it crosses the lower jaw, while this 
acc ident occurring in the femoral vein i::; supposed to have been the cause of' 
d('ath in a case of tliigh amputation during the Crimean w:tr. 1 The mode in 
which n ir is pumped into the ,-eins is easily undel'stood: during the act of 
inspi ration, a vacuum is crcnled in t.he tbornx, to supply which air rushes 
through the trat.:hc:.t or through any other opeuing into the interior of the 
chest; thus, in the ca!'e of wound::; of the pleura, nir i:; sucked in during in
:-piratio11, to such an extent. as often to induce collapse of tlte lung and pneumo
tliora.x, and in the same way, if a large Yeiu in the neighborhood of the 
thorax be wounded, :uul bCJ preYentcd from collapsing by the natural connec
tio11s of the pa1·1, by the position of the patient, or by a structuml change in 
the vessel itself (to which the French give the name of' ~1), the act 
of in.:;piration will mechanically and neccssnrily pump air into the open vein, 
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cepttble, the action of the heart tumultuous b11t f'ccbk, and the respiration 

~:·!~~t~~ ·~:~~~t~,1.~!~ · ·~.~~1~;~~1g ~.~=~~ l 1:tn;.~~~. ~~f1~1:; 1 ~~1t1~e~~i1;:\~~:1,r b~1t. ~~~~::~; c~:~;1~~.0~1111~ 
~~:~:11 ~'. ! r~ ~~ ~li;·t; :~l~·:~~ ~~~~l ~?11 ~I~~~ l~~~~.~l.:~~CJ~ ~ ·l~;.'{ ~;~ :~)~.;ll;:~~l \~~~:~I IC; ~1\1~~~.la~~~~~~ 
subst·quenL to the accident. 

Tbe ccrnse of death in these cases is somewhat obscul'c; 1\lr. Ericl1sen be
lie,·es it to be the frothy condition of the blood, proi.luced by lhc action of 

~~:~ I~~~:~~ ~y"~\l~~ ~II('~)~('~\~~'; ~1~1! I 1 =e~~~t:;l~~~;~ ;,f ~I~ l~!~~l1 ~\ c :,~~i1~l i~ :: ~)gs 21~;~ ~~. t~~·o~·l~~(]t I~~ 
the brain and nern! centres, induring deat.h b.r syncope. Sir Charles Bell 
belie,·ccl tha.t clearh was caused by the direct transference of ai1· to the base 
of the brain, and, in confirmation of this view, Prof: Grass's obsc1·n~!ion may 
be referred to. Yiz., that animals may be rnpid ly killed by the injcrtion of air 
into the carotid artery. Dr. Cormack attributed the fatal re:;ult. directly to 
paralysis of the r ight side of the heart from gaseous distension, while :\Ir. 
Moore maintained that death was due to the entrance of air to the heart, 
impeding the action of the cardiac valves and thu'> s topping the circulation, a 
Yiew which has recently received experimental conJirmation from l'.I. Couty. 
Otlwr experiments also, by Ko\\'alcwsky rtnd \fyssotsky, sh~w that frothy 
blood accumulat<!s in the right side of the heart, mechanically hindering tlie 
normal circulation, and thus causi 11g death by anremia of the n.ortic system. 

'l'realmenl.-As a prei·entive measure, the surgeon slioulcl exerci se extreme 
caution in all opcmtions ahouL the l'OOt of the neck, or deep in the axilla, 
using as much as possible the handle instead of the blade of his kni fe. It 
might also b~ de:-irable to han the large ,·eins eomprei;sed by an ass ist:1111, or 
protected b~, serrc-fines, bet.ween the seaL of the operation and the heart, and 
care should be taken not to pince the niins in suc h a position as will prcnnt 
them from collnp>:.ing if' wounded , whether by s lreteliing the patie 11 t'::; he:td to 
the oppos ite !,': ide, by hastily elevating the shoulder, or by incautiously lifting 
a tumor from ib bed. l\ I r. Erich!'en recommends that the patient's chqt 4 

should be swatl1ed by a firm and broad bandage, as a precamiounry measure, 
so as to limit a;:; for as possible the depth of the inspirations. Should a large 
vein in the "dangerous region" be wounded dming an opcratio11, 0 1· should 

~~~=,.~~ ~·{j~~ ~i:~1~~~11~~ l 1~·~:.~~: ~(~ 11~1 c~1 ~'.~~~c~fo~1~i-1~ ~1 ~~·~~i1:1 ~~{)11111\~~~~ ~·~·~s o;.l1l~~~c~ 
tures abo,-e and below the n.pcnure. " 'lien this a.l:irmiug accident has 

~~1~~;~:~,i~~~~~~e~lf~ :'i\~, ~:;;~1ii:~lii1~;t;~~t:11~1~ ~~~~ti:~~:~:~~~ ~~1~li~.ll1 18~~~ ~~1/~~l~c~:~JJ~l1;~ 

~J;~~~;i;~:~:.:~~;t~~,f ~~{{'1~~~f~t:;:i;?:~?:\;~:;:~~1f::~~~:\'~~~~~:i~i:f :~;;'.~i~J:~~1 
tremities cle\'atecl sons to retain as much blood as pos~ible in the central 

~~-~~1111i~1;u~~s ~~~~,·~~~:~l~\.!;~~~~~
1~f. f 1l1t~JJ:~~Jo~;~~·~:e~o~~!::isc11~~:~c~~!~ 1 )11·~~~; :~:; i o~~ 

may be practisc·cl with suitable bellows, or simply by the surgeon's mouth . 
Syh·ester's or H all's method would scru·cely be applicable in t.ltcse cases, on 
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account of the situation of' the wound. The :idministration of oxygen gas by 
inhalation is recommended by ",.alsliam and Couty, the latter of whom also 
advises Ycncseclion . Various other plans ii[we Leen :::.uggcsted, among which 
may be mentionecl-(l) an attempt to suck out the a ir by means of a cauula 
introduced into the wounded vein, into the right jugubr vein, or even into 
the heart itself; (2) bleeding from the right jugular vein or from the Lem-

~:).. poral artery; (3) ttracheotomy; and ( 4) the injection of warm water into the 
heart. I am not aware, however, that there are any cases on record which 
pro,·e the cflicicncy of any of thes.c mctliods. Galrnni,:;m might rationally be 
applied to the cardiac region, though I should be disposed to trust. moi:..e to 
the use of' stimulants and to artificial r espi ration . 

Remote Consequences of Injuries of Veins.-A clot may form 
in a vein ::ts the result of iujury (tlwombosis), aud may subsequently undergo 
disintegration, the fnigmcnts being c:uried to the right side of the heart :rnd 
thence to the lungs, plugging the minute pulmonary arlcr ics (embolism), and 
thus giving rise to the fonna.tion of what are commonly but incorrectly called 
metastatic abscesses. This condition, which is in no degree necessarily con
nected with phlebitis, will he again referred to in the chapter on py.:emia. 

On the ot.hcr hand, a clot in a ,·cin may undergo a process of gradual 
contraction, in<luration, and decolorization, becoming finally calcified, and 
constituting wh:tt is c~dled a pltlebolite, or vein-stone. These phlcbolitcs, 
however, usually result from clots due to stagnation, without external Yio
lence, and are conscquen1ly c hiefly met with in tlic veins of the peh'is, 
genital organs, and lower extremities. 

lN.JCHIES oi;· AnTEmEs. 

Contusion of an Artery may exist, without g iving at first rtny evi
dence of it~ occurrence. The secondary results of arterial contus ion depend 
upon the se\·cri ty of the injury; if this have been \'<.'ry great, a portion of 
the wall of the \'Csscl ma.y slough, n.ncl cause secondary hemorrhage or extra
vasntion; if the violence have been less, the \'esscl may undergo obliteration, 
or in very slight cases may recover without evi l consequences. The oblitera
tion of an artery, occurring sonrn hours or d:\ys n.fter the reception of an 
injury, is usually attrii.Juted to the effect of inflammation; I believe, however, 
that it is mol'e commonly due to the plugging of the vessel, either by embol
ism (frngmcnts of clot being carri ed from :inother p:irt of the circulation), or 
more rarely to an actual thrombo:=;is in situ, clotting taking place in the in
jmed vessel it self. As a result of this obliteration, or i1~f'a1·ctus as it is called 
by French writers, gangrene or serious visceral degeneration may occur, ac
cording to the size and situation of the Yesscl. ThuR, in Lwo cases of injury 
in the lnmba.r region, Dr. Moxon found complete thrombosis of the renal 
arteries, witb corresponding incipient dPgcneration of tlie kidneys. 

Rupture or Laceration of an Artery m:iy be either part.ia.l or 
complete; partial laceration generally occurs without external wound, ~rnd 

~~~~i,.~f,'.~~~!;o~~o~:!'·:~L::~~:~;~:.it,·~~~:!'J::~~[:r~~;;:,\f'.~::.~~;;;~~i\~~~;~~~:.~'.~:'.;:: 
of the vcRscl curl ing upon thcmseh'eS may furnish a nidus for the occurrence 
of coagulation, which, as in the case of contusion, may cause gangrene of the 
part 1.Jelow the seat of injury; or, again, the lacerated inner coats may turn 

~fi:~1t~;'~~~~1:~~;1ini ,~1;~1~r t i~~c~;~~~~~1~1ti~1:~~ \'u~ii1;1,~~f ;.~0~ p1:)t:~~~~~:c~~~:n~~~1 ~~ai, 
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Fig. 80. 

Ruptnr!'ofExternal Iliac.Artery. (From a specimen !11 tha:.tueaum of the Episcopal lloaplt:ll.) 

!'<. Common iliac artery. 1:1. •:xternal iliac arterr. C. lnterua\ Iliac artery. D. Po~ltlou or rup.ure. 

E. Clo1o'"erlylngcommontruuk. )'. Ciotprotrudingfromdiataleudofe:tteruallll;iearlery. 

be scarcely any hemorrhnge, the artery, J>Crhaps, hanging out of the wound and 

pulf"ating, and yet no blood C8Caping. '\"hen an artery is torn acro~s subcuta

ncou,..Jy, there may be wide-spread t:xtran1~ation, or the den:!lopmcnt of one or 

other form of traumatic anemism, acco1·ding LO the size nnd position oft he vesse l. 

Wounds of Arteries.-Non-penetrating wounds of' arteries occa:-:ion

ally, but very rar('Jy, otcur. Jn thc:-l', the external coat is divided, witli, 

perl1ap~, a portion of 1lie middle coat. Th('rP is no primary hemorrhage in 

the.-=e l':tSc~, but the inner coat almo,,;t im·aria.bly yield~ aflcr a few days, when 

fl.ltal bleeding m::ty en~ue . J lence, a. partially divided artery should always 

be fl;,~~~~t~~ga1~;·:~:;ls1 ~~H~{e:~;:~~s~i;e~'ery smnll (consisting of a mere punc-

ture with a fine nrcrllc), may not be producti,·e of evi l consequences; but if 

the puncture be larger, as with a tcnaculum, secoudary if not primar.v hemor-

E~~~~;•;~:f.~~~~~~~;~l;:,~·~i:!:;,~c·,~~:i·:;ii~~~:;~~::~C£,~'.~;~;'.~1~g1:::~:;,;:'!i~.0~ 
arterial coats, gape les~, and consequently blc~d k~s, than one which has an 

oblique direction, while a transverse wound will bleed more than either. Au 
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artery which is completely cut across bleeds less, other things being equal, 
tlia.n one which is only partially divided i for the complete :=ec1ion of' tlic \'(•s
scl allows partial retraction and contn1ction to occur, :-tnd 1hus measurably 
lcs~ens tlie size of the stnmm. A wound of an arlery M the bottom of a mu·
row and tortuous passage through muscular or other tissue, approaches to the 
nnture of a subcutnneous lacenition, and extensive extr aYUi'ation nrny then 
occur with very little external bleeding; or the outer wound may nctu;1Jly 
hen!, whi le the opening in the Yessel remains patuJous, in which case a form 
of traumatic aneurism m:iy be developed. 

Hemorrhage from a Wounded Artery may ustwlly be recognized 
by the bright ,-enni lion h1w of' the effused blood. and by thf' foct that i t is 
tlu·own out in jets COITesponding to the pulsations of the heart, and does not 
flow in an C\'Cn stream, as in cai::es of hemorrhage from veins. To this rule 
there are, howeYer, exc('pLion~; the blood from the proximal end of a di,·ided 
arte ry-always, I beli<·,·e, pre:-'lents tl1e characters wl1ich l1n,·e been described, 
bm from the distal end 1 for at least nn !tour aflcr the infliction of the wound, 
or until the collateral ci rculation lias been establ ished, the flow of blood re
sembles that from a '''oundcd vein. In other cases, howe,·er, if the anasto
mosis be very free, as in the palmar arch, both ends of the cut \'essel will 
bleed in jets, and pour out blood of a bright red color. The force of the jct 
varies with the size and position of the anery and the strength of I.he heart's 
action. A smnll branch wounded in clos<' proximity to a ma in trunk. may 
bleed more furiously thn.n a larger Yesscl divided at a more distant point, and, 
in general term1', the nearer a cut YCsscl is to the centre of circulation, the 
more profusely will it bleed. Al' the pulsations of the heart become weaker, 
the jet of blood has le~s force, and may finally cease with the occurrence of 
S."ncopc, or may be arrested by the naturnl !Jl'OCei'ses of contraction aml re
traction which are set up in the wounded Yessel. 

As already inclicatel~. there may be profuse bleeding without any external 
loss of blood. When bleeding occurs into one of the cavities of the body, as 
the peritoneal, it constitutes internal or concPaled hemorrhage: when into 
the areolar tis~uc of a part, it is known as extravasation. Extravasation 
may prove directly fatal, by the amount of blood abstracted from the general 
circulation, may cause gangrrne by pressure, especially upon the neighboring 
venous trunks, or, if circumscribed, mn.y gi\'C rise to a form of traumatic 
aneurism. 

Constitutional Effects of Hemorrhage.-Tbese a re the same in 
kind, though diffCring in intensity, whether the bleeding proceed from arte
ric:-'l or veins, nnd whether the hemorrhage be apparent or conce:.1\ecl. The 
firRf, effCct of profu.$e hemorrhage is shown in the blanching of the surface; 
the cheeks and lips become pale, :wd the conjuncti,·a unnaturally white. 
The pulse becomes small and r:1pid, the heart endCa\'oring by increased ac tion 
to compensate for dimiuishcd power. Tia• patient feels languid; the respira-

~~;1'.~e~~-:s~i~~~~ ~\~e~h·~;'.~~~~·11~:11~~:~11~~ 1~~:s1:,f ~l~~11 ~1:,'.~d ~;.~~~~·ii~~.1:~~~ i pt~:·~ 
t.empl<'s thl'ob, the ,.:;k in becomes eol<l, and at last, rather suddenly, the patient 

j~D~:~;~~;~~~~::~f,~~:-~i1~{:~1z~::1I~JI~j('.~l~r;~~i:!;~;~~~~~:~~~:,~·~;~;·;f1:~:~:~ 
f~\~~s~~1~~u·~~!~11~;1~c~1:1~·sb~~:c~;~~ci~ll~l;~:~ss~s l~~.c s~~l1~t~l1~~o~i:~·,:sc~~e~. p;~~;~~~ 
who has lost much blood, appear soft and tlabby, probably from the loss of 
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the nntural fluid:::. of ihe part , which me rapidlr n.bsorbrd into the depleted 

~~~~~~i~~~ji~~~t~l~\]~l~;~~~~ii~!!!,~]; 
patient :::.omctimes passes th rough a. comlition of consti tutional initation, with 
extreme rest lessness and delirium, to which the name of" ltemorrhagicfet'e1·" 
has been not inaptly appl ied. 

The amount of blood which can be lost without serious consequences ensu-

~~~,;l~\~~:~?'<~ii;;t~~~~·Ii\ii:i~ii~l~~;l'.WP~'~~;~:i:~'.if ~f~;:i~'.~~p~~;~; 
s tate of a patient, a.ii. of one who ltns attempted suic id e' . or who believes Jiim
self 10 be bleeding to death 1 may actually cause a fatal result after t he Jos:s of 
a really insignifi<'ant quantit~' of blood. 

1-fabitual or Periodfr Heu1orrhage ma.y be met with in eit her sex. Jn the 
fenrnle it may take the place of, or alternate with, 1he nntural menstrnal flow, 
when it conslitutes what is C<l iled 'Vicarious menstruation. In the male sex, 
bleeding from lhc hemorrl1oidal Yeins sometimes occurs a t certain periods of 
the year, and seems to be occasionally bcnefit.:ial by relining a stal e of ple
thora. Some per:;ons bleed habitually from 1hc nose, without any apparent 
solution of conti nuity h:rdng taken place; and .Mr. 1\Joorc mentions an ap
parently m1thentic cm~e. in which a young wonrnn l1ad scYcre spon taneous 
11emorrhages from the skin of the finger. In these cnses the blood .o;.eems to 
ooze from numerous minute orifices, and subsequently to collect in the form 
of drops, which then flow over the surface . 

Hemorrhagic Diathesis; Hremophilia.-The,o;.c are the nn.mcs 
used in England and in this coun1ry for lhc re marknble atfoction which the 
French C'all J-/{,mophylie, and the Germans J!<.imophilie or Bluterlo-ai1klteit. 
I ts chief manifosta.tion, and that from which its n;une is deri ved, is a dispo
sition to profu::;e bleeding, which may he sponta11eous, or may follow upon the 
slighte:;;t wounds. I t is often hered itary, and thos1' in whom it ex ists are in 
chi ldhood often subject to affection::. of the joints, and to inftammntions of the 

~~ ~.~s~f ;t }~~~~ t)~ ,a: :o~~~l~xt~·~~:~!~:ii;; i }~:1 • f~ 1:~ ~lt~~:;.e p1~~~~~·i~;.~ , b~;~~·e~1l~:~l1~1s~I~~~~ 
u"lu:tlty exen1pt. The Jisease appears to depend on a pecu liar condition of 
the blood (not mere want of plnsticity. for it coagulates readily when remo\·ecl 

;~i;~~~~ ~~~)2;~~:~~~c~1.1 ~-t~~f~~~~;~, ~~.~~t~~.~:~~~~~i1~~~ ~;:1~;~~~c;1i1::1~·l:~~ii~ll a~~~f~ 

~~w~~~~~{i~~J~i¥~~~~1~1~ 
course be a contrn-inclication to the performance of any opcnition i1woh·i11g 
the u!'e of the knife; it i~ somewhat remarknble, however, thitl ca>:es whic-h 

~:~·i~~::·~~;e~~-~~~~~~:·1i11·no~h~~c~~L~~~:11~\~~11:~:~~f' 1!:~~~~~11~~~ ~~c~;,~1~~~ •. ~~:i~1~i~!· 
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a tooth, or lancing the gum,-thc only recorded instance, as fa r as J know, 
of the hcrnonfoi.gic diathesis kt,·ing caused death after an important opera
tion, being in a case of lithotomy reported by Mr. Durham. 

Process of Nature in Arresting Hemorrhage.-Bcfore entering 
upon 1he subject of' the treatment of arterial hemordmge, it will be necessary 
to consider Lrietly the process adopted by nature in closing wounds of these 
ves:;ds, a process which the surgeon endeavors to imitate by tl1e appliance~ 
of art. The natural means by which arterial wounds are healed hrwc been 
experimentally and very thoroughly i1westigated by Dr. J-. F . D . . Jones, 
whose monograph on the subject was published more than sixty years ngo, since 
which time very little if anything has been added to our information conctrn 
ing tl1e matte r. The temp01·ary menns employed by nature to arrest hem
onlwge are twofold : (1) the formation of a clot, :tnd (2) the contraction and 
retraction of the cut end of the vessel itself: The formation of a clot, which 
is greatly facilitated by the diminished force of the heart's action (one of the 
constitmion:.tl effocts of hemorrhage, as we lia\"e already seen), wa.; first 
noticed and its importance pointed out by the celebrated l?rench surgeon 
Petit, in 1731. This distinguished writer described an external clot which 
he called couvcrcle, and an internal clot which he called bouclwn. The in
ternnl clot iSSO'inewhnt conical in form, its base adhering to the sides of the 
ves:-;el near its cut extremity, and its apex reaching upwards usually as high 
m; the origin of the first anastomosing branch. It is formed grndually, and 
having sened its tcmpon\.ry purpose, undergoes contraction and partial ab
sorption, and eventually n.ppears to form a port ion of the fibrous cor<l into 
which a closed artery is conve rted. The contraction of a divided artery, a.nd 
its retraction within its shea1h, begin immed iately upon it s division; this 
step of the process was first indicated by l\Iorancl in 1736, who did not. deny, 
as some of his followers have done, thn.t the formation of a clot is of tem
porary utili ty, though he clearly declared his conviction that the pernrn.nent 
closure of the vessel must depend upon the cicatrization of t.he artery itself. 
The retrnction of the vessel within it:,; sheath a.Hows the blood to come in 
contact with the il-regulnr surface of the latte r, and thus facilitates the forma
tion of the external coagnl um , wliilc its contraction as regards its calibre di
minishes the size of the stream, and thus tends to assist the formation of the 
internal clot, of which it likewise determines the shape. This contraction, 
as shown by Kirkland, extends to the origin of the nearest annstomosing 
branch. The permauent means by which a divided artery is closed, con.c::ist 
in the union of tl1e cut edges by the de\'elopment of local infhunmatory changes, 
the continued contraction of the walls of the vessel upon the internal coagu
lum, am1 the final cotn-ersion of the lower end of the vessel into a dense, 
fibrous, impen·ious cord, into the construction of which a certain portion of 
the internal clot appears usually to enter. The exnct mode in which the 
cicatrization of the cut extremity of the vessel is effCcted, is variously dc
scrihcd by authors, according to the se\·cral views entertained as to the nature 
of lhe inflammatory process (see Chap. I.) . l\Iost surgical writers, following 
Dr. Jones, h:wc attributed the healing of divided arteries to the effusion of 
plastic moUer from the 'L·as<t vasorum; the advocates of the cellular path
ology <'Ot1~ider the process to be one of cell prolife1·ation from the YCssel's 
wallR; J>rof. Beale and l\lr. J~ee consider the union to be due to the dC\'Clop
meut of germinal maUer, derived fl'Om the white corpuscl<•s of the blood, while 
Billroth (practically rct.urnin~ to the old doclrine of Petit), attributes the 
healing of wounds of both arteries and veins to the organizatio1i of tlte internal 
coag1dum, through the multiplication of the white blood-corpuscles, aided 
perhaps by the entr:.ince of wandering cells from the surrounding tissues. 
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'\\-ithout entering: into a di~cus:'ion of this question, which mui:.t be cou
s idcred to a g rC'at dq;rcc one of purely 1heore1ical inter<'st, I may say that 
wlrnten~r be !hf' method liy whith iuju1·ies of other ti:<su~s a re repaired, by 
the fl.:nn e mcthol\, in a ll probability, rise wounds of at"IE!ries united; and tliis 
method, as I h:tvc ende:\\·ored to show in prc,·iou::; chaptc r1i, i:; in all ca::.e::; Ly 
mt!ans of that natural process which, fo r want of a bette r n:.tme, we call inflam
rn:uion . " -c m ay, howcvc l', from whn.t has been said, der·i"e thi::; pract ic:d 
lcs,..on: t hat as the repair of an arte ry aftt•r injury appcn1·s to rtquirc the c.:o
opcration hoth of the wall::- of t he \'C:-::::.el and of the conlained Llood, no means 
of rrrresting: hemorrhage C'an be looked upon :is plii losopl1ical , which ignores 
the cfliciency :i.nd attempts to di::.pense wit11 the aid of eit l1 cr of Lhesc agent s. 
'Ihc npplication of' this re mark wi ll be St'C' ll directly, wl1en I come to spc:nk of 
the local mcn.ns of tren.ting al'IC'rial hemorrhage. 

The changes whirh hase been abo,·e clc,:cribecl :ire best marked in the 
closure of the proJ:imal or cardiac end of a, diYi<le<l :ll' te ry . Thoo;e which take 
place in the distal extremit_y arc 1he same in kinJ, though IC$lS in degree; 
especially is this the cni::e n;:; reg:wds the internal eoagulum, which in 1he dis
tal e nd of the vessel is ::.mn.ll er than in the proximal, aud indeed in some cases 
cn1ircly deficient ; a. cireu m!'lt:rncc which 1 as pointed out by Guthrie, nmy 
probably ~1(·co11nt fo r n. fact which h:t;:; long been l"CCOf!Hizcd by surgeons, thllt 
scrondai·y h emorrhage usually occurs from the distal extremit y of a wounded 
\"('~:'e l. 

In the case of partially di,·idccl arteries, the process is essentially 1he same; 
a clo t forms between the ghc:ith nnd the n:~scl it~df', and compresses th e 
latter; t his pressure may likewise be aided by the formation of' :t clot in the 
external wound. The permanent clo:;ure of' tlie artt>rin l inei:;ion is effected, 
as in th e case of complete di\·ision, by th e inflammatory process. Very slight 
wounds. especially if' long:itmlinnl, may close without the <:ali bre of the r~rtl'ry 
being obliterated; if, liowcYcr, the size or the wound he equal to one-four th 
of the circumference of' th e nssel, the latter will al most inevi!:tbly be eon
YC1ted into an imperYious cord at the scat of injury. :rn<l it is proLaLlc that, 
in the!;C cases, the he<llinp: proeess is ns;.:• istecl by the format ion of an interna l, 
HS well as an extt?rna l congu lum. '\\~hen such a womid heals without the 
oblitern.t.ion of the cal ibre of the arter_y , the inne r coats of the latter do not 
unit e Yery firmly, and an anC'urism is apt to be subsequent ly de\'elopcd. Jn 
an artery as large as the axillary or femora l, i t may be stated, in general 
te rms, Lhat a. wound of one-fomih of the c ircumfe rence of th e \"Cssel will, if' 
untreated, eit her cause denth by hemorrhage, or gi,·e rise to a traumatic 
aneurism; in the rare inst:uH'es in which ncitlwr of these consequcuces 
en .. ues, the YCssel will, in healing, Le eo11\'erted in to a n jmpervious fibrous 
cord. 

TREAna:xT OF' AnTEfflAL HElton 1rnAGE. 

The treatment of arterial hemorrhage should be both local anl\ constitu
tional. The constitutional treatment <:ons itSts in keeping the patient 

~! ~!~It oi1'.
1 o~ tl::c:~1'.~~~~,~~. 111li~~: t :~~~1:~11~:1~ 71~~ ,-~~~{ 1 ~y:1~~~~1!~L(li~~del1~1~·~~t !~i1~ ~:;a~:~~ 

should be cautiously administt'red in small quanti!i.es _at a t_imc, a.nd, if th Cl'e 

~:e:~0:1:1~~~~;f:1111t/ t~~cf~;;'} 1~{ k~;~,~~;ca~1: ·~~~~~l~~111;~~s: 1 :~~~~~~ 1~~~!11~~1 ~~'. ;;~;~~ 

E:f ~:·~: ~i~r:'.~f ,~t~~i·:~1.:~~:.;~1 ~1'.~~~:~~~:t~.:::~:·~!;:~,~ii1'.:,~:')~~~~:~~~'.~ 
plasticity of the blood, such as the muria ted ti 11 ctme of iron or the acetate of 
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lend, may be administered, or ergot mny be u!'Ccli us recommended by Wnd1~
muth in cases of the h<•morrhagic diathesis. As :~last rcsorl 1 tnrn~(usio1l of 
blood should cen:iinly be tried, in the manner aml with the prel.':l.utions recom
mended in Chapter JV. The l)lntistics of this opcrntion in ca,;;cs of 111.:mor
rhagc, as giYcn by La.ndois, are ,-ery favorable, !)!) cases having afforded not 
le:;;s than 6.J recoverie~, while 11 of' the 3 1 fatal cases (the result in 3 was 
doubtful) were moribund at the time transfusion w:lS practised. For the 
an:1•m ia left after rcco,•cry from the primary effocts of ltemonhage, a long 
cou rse of' tonics, and especially of the preparations of iron. may be required. 
The loss of blood in some cases is ne\·cr cntirdy repai1·etl during life, lhe 
patient remaining permancnlly blanched, though otherwise apparcHtly in good 
health; or the debility resulting from hemorrhage may act <)S a predispo;;.ing 
cause for the occurrence of tuberculosis or other morbic1 condit ion. The 
local treatment of arterial bleelling consis ts in the adoption of various 
measures, which may be e ither of a te111porary, or of' a permonent nature. 
IJcmorl'hage from a wounded artery may be te11lporarily checked by preSSllte. 
This may be applied direcily :it the seat of injury, oriudirectly upon the m::iin 
arte ry of the part, at a point between the wound and the centre of the ci rcu 
lation. In the latter case compression is usmtlly bci't exercised by the appli
cation of the tourniquet, the Yarious forms of, and the modes of using, which 
instrument hase been suHicicntly described in a prc\·ious chapter. Jn deal
ing with ce l'tain arterici' 1 as the subcl:wian, to which a tourniquet cannot be 
applied, effectual pressure may be made with the handle of a hrgc key (pre
viously wrapped, so as to protect the sk in), or otltcr sui table implement; or 
if the claviclt" be much displaced-as Ly an :ineurismal tumor-8yme's plan 
might be employed, which consists in making an incision in the line of the 
artery, upon which direct pressure is then made liy introducing the finger 
through the wound. F or the permanent arrest of arterial hemorrhage, the 
sm gcon may ha\'C recourse to tlie use of-1, coldi 2, positioni 3, pressure,. 
4 1 stypticsi 5, cauterizationi 6, torsion; 7, ligation; or 8, acupressure. 

1. Cold is an efficient means of arresting hemorrhage from many vessels 
of small calibre. Jn some cases the presence of clottctl blood in a wound ap
pears to encourage further bleeding by acting just a<J a warm poultice would 
do, and the surgeon often finds tha.t 1 upon sweeping away the clots and ex
posing the wound to the air, the hemorrhage ceases spontaneou:;ly. H emor
rhage from small \'essels may often be arrested by pouring a stream ol cold 
water over the part, or if the bleeding come from one of the mucous outlets of 
the body, as the mouth, nostrils, rectum, or vagina, by introducing small 
pieces of' ice. Care must be taken, however, in tlie use of cold , not to con. 
tinue its application too long, lest injurious clepre::;sion or eYen sloughing 
should en~ue. The application of /wt water is said to have been successfully 
employed in cases of vaginal hemorrhage. 

2. Position may often be usefully employed to arrest, or, at any rate, to 
assist in arres1ing arlt' r in.l hemorrhage. 1f the wound be in the lower limb, 
the part shou ld be elernted by means of pillows or an inclined plane 1 so that, 
by the hws of liydraulics, Ll1e force of the circuhi.Lion in the injured part may 
be diminished, and a.n opportunity given for the occurrence of the natural 
processes of repair. The same plan mn.y be adopted for wounds of the upper 
extremity; while in treat ing wounds of the arteries of the forearm or of tlie 
palmar arch, it will be found adrn.ntageous to forcibly flex the elbow-a 
modification of' Hart's method of treating aneurism, wliicb lias afforded goo<l 
results on more than one occasion. 
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3. Pressure, which, as we have seen. is the common mode of temporariJy 
chC'cking hemonhng(', may be also efficiently used for ils permanent :.llTc.::;t. 
It may be applied directly to tl1e bleeding point by means of' the g raduated 
compress. or b;· the use of serretinPS1 or of small force ps; or indirccl(IJ , by 
bandaging the limb anti flexing the proximrtl j oint over a roller, or, in the 

~~~~;:. bIS:~1~:7i:~~·~~11p1~~~::~;.~s;n~~, b~u~fiii~1i~n~~~~ n11~~)
1;~c:~i~I;, 1~~i~1~~· ~1?~1~~.1~~~~~;~ 

as a bag of shot, or C\'en loose shot, as was done in Dr. Smyth's remarlrnble 
ca<:e of succe;;sful ligii1ion of the innominatc n1·tery, which will be ag-ain 
relened to. The graduated compress is made by laying together a. num ber 
of pleclgcts of lint. of graduall y increasing climC'nsions, so !hat when com
pleted 1he mass has the f'orm of an i1wcrted cone nbout an inch in height; 
the apex of this cone i:- appl ied directly upon the bleeding point, a ll clo!s 
h:wing bC'C'n pre,•iou~ly rt.'mo,·ed from the womHl, a nd the compre::;:s is held in 
place by adhcs in• strip;;. , while firm pressu re is made upon it by mean$ ot' a 
piece of cork or meta,\, $CC'ured with a banclag-e. Jn positions where the 
proximity of a bone give;i a firm substance :igainst which the vessel may Ue 
comprc<:.sed, as in the c:u~e of wounds of the temporal artery, this will be 
found :t ,-cry efficient mode of controll ing hemorrhage. 

-I. Styptics.-These ngents. when employed :ilonc, a rc not of much use, 
except in checking capillary oozing or the bleeding from very small vesf:i<"ls. 
The s implest nncl most c01wenient is ordinary diluted a lcohol, the employnwnt 
of which in operations has alremly been a<l vcrt ecl to. The styplie of Pagliari, 
whil'h has a good cle:ll of reputation, particularly among l<'rench surgeon<:., 
contai ns alum and bc_nzoic ac id , a nd cer ta inly seems in some cao-:cs to a nswer 
a Yery good purpof:e. Amoug- the more powerfol stypt ics may be especially 
mentioned the pere}1lol'ide of iron, in substance, in solut ion, or in the form of 
tli e muria.tcd tincture, and the persnlphnte, or Monsel's salt. The latter, in 
pmticular, is undoubtedly a. very powerful ngcnt, and, when properly used, 
t'apab le of serving a very good end; its indiscriminate employment in nil 
ca,.es of surgiral hemorrhage ha~, howeYer, been pl'oductive of a great deal 
of hnrm, not only on account of' its effect in hindering primary union, hut 
becauf'ie the rapidity of its action, and the facili ty with which it ('an be 
applied, ham often induced inexperienced practitioners to neglect less ea::i.y 
bu t more t1·u1:.tworthy means of suppressing arterial blccding. J ,.._"""" __ ... .-. u .. / .. 

In conjunction with pressure, styptics are mOl'C valuable than by them
sch es; by applying the stypt ic upon the apex of the graduated compress, or , 
in the case of hemorrhage from deep fi stulous wounds or from the mut'ous 
01 11lc ts of the body, by plugging the cavity with lint or sponge so;_iked in 1he 
stypt ic, a. YCry powerful impre<:.sion may be produced. In a \'try inierest
ing if inconclusive p:iper, publi shed in the American Jounwl of .Aledicat 
Sciences for October, 186:), Dr .• J. l\J. Ilolloway advocates the employment 
of styptics, with pressu re, in cases of consecuti,-e hemorrlrnge from gunsho t 
wounds, as often preferable to the use of the ligature; and though, of' cour::e 1 

a prnclice founded on uniYcr:-al experience is not to be revolutionized by the 
r ct'orcl of a fow exceptional cases met with by any individual , still the instanct>S 
mentioned hy Dr. Ilolloway are of much iutcrcst, as showiug that these means 
may occ:isionally proYe successful e\'Cn in dealing with such a large artery ns 
the ;ixilla ry. For bleedi ng after the extraction of a tooth , l\Ioreau recommends 
plugging the ca,·ity with l'Otton sat urated with tincture of benzoin, and com
pression by means of a piece of' cork fixed between the neig hboring teeth. 

5. Cauterization with a hot iron 
short period, the principnl means of 

until within a comparatin,.Jy 
arterial bleeding at the com-
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nrnnd of the surgeon. Although 1hc ligature was re-invented antl i1owerfnlly 
ad\·ocat~d by 1he i\lu:<:trious Pa16, -in 1he middle of tlie sixteen th ccnrnry, it 
was not generally mlop tt•cl fora long time :o:ubsequentl~,, and we Je;un from the 
writings of Sharpe, of Guy's llo~pital, only a little more 1han one liundn•1l 
yt:ars ngo, that C\'en in his time 1he c:iutcry and styptics "ere still prefrrr~d 
10 the ligature Uy many Slll'frCOm:., not only on the Continent, but even Ill 
some parts of England. .Although no su rgeon at tlie present day, probably, 
would use the hot iron in :iny cat'e in which a ligature could be applied, tli<"re 
are some circumstances und<>r which the cau 1ery must still be resorted to; in 

~f ~~e o~.P~11:~ 1 ~~~:d~~~~u~c~:~:I j~~~·~~·~:~~d 1 ::~ 0~!\~;~i t~~~le~/ 1111:~!~~!~1'.o~:~~;~~n~h7is~~~!~ 
other modes of controlling hemorrhage a.r0 not available, or fail upon trial, 
the hot iron is a ntlu:ible application. The nirious forms of the cautery haxe 
already been describccl and figured in the chapter on l\linor Surgery, and it 
will be suffi<.- ient to mld here that when used for hemorrhage, as it is the 
coagul:1nt and not the destrnctive effect that is needed, tlic temperature of tlic 
iron should not be raised aboYe a blacl.: heal. 

6. Torsion, as a nH.':rns of controlling the hemorrhage from cut arteries, 
was known to the 1inci<'nts1 but subsequently pa~scd thro11gh a long period of 
obli,·ion, ha,·ing been rcviYed in the <'nrly part of this century, princ ipally by 
the effOrts of French and German surgeons, among whom may be specially 
named Amussat, Yclpenu, :\nd .Fricke. Since then torsion has been occa
sionally used by surgeons, generally in dealiug with small arteries; but the 
pnlctice has within a few ye::irs received a fresh impulse, ancl is now 
strongly alh-ocated by se,·eral writers as a mode of t1·eutment appl icable to 
ves~els of all sizes; this movement has been most actively participated in by 
Prof. Symc, of Edinl;urgh, Prof'. Humphry, of Cambridge, and J\Iessr:>. 
Bryant and Forste1·, of Guy's IIospital, London. Torsion may be practised 
in se,·eral ways: Symc, Humphry, and Tillaux, following Amussat, draw the 
extremity of the artery out from its :sheath, and twist it until it is twisted off; 
the surgeons of Guy's Ilospi t::il , on the other ha.nd, adopt Yelpcau's plan of 
leaving the twisted encl attached, that it may gi,·e additiona.l security by act
ing as a mechanical plug. Free torsion (that is, with u single pair of for<'epti) 
is recommended by Bryant for Vt'sscls of moderate size, and for all vessels in 
the cxtrC'mities; limited tor~ion (in which tlie nssel is grasped with one pair 
of' forceps and twisted with another) for such arteries as are large and loosely 
<'Onnecred. An ingenious torsion-forceps has been de,·isecl by Dr. Hewson, 
of this city. 'Yhen it is not intended to twist off 1l1e end of the ,·e:ssel, the 
number of turns should vmy from six to eight, according to the size of the 
artery. The mechani8m of torsion is as fo llows: the inner and micl<llc coats 
are lacerated and curl upon themselves, forming a. nidus for the coagulation 
of blood, just as after ligaiion, or in the ordinary natural process of repair 
already described; the extemal coat is twist eel into a cord, which serves tem
porarily as a meclrnnical plug. and is nentually surrounded by lymph and 
incorporated with the adjoining tissuESi or more commonly separated a.ml 
thrown off by slou)?;hing, just as the end of a. nssel which has been submitted 
to the ligature. The artery is pen nanently closed by the inflammatory pro
cess, at 1he point at which the middle and inner coats have giHn way. Tor-

~~~~~~t~s] n~~~,n~~~:1;01~~·;~~- :~~:1~~f~;~~}~~l:1~:~!~c~,~~~~t1 ~tl~·~~1 :~~~~~;a~t~~~di! 
~~P~~~~~~f ~1 i;~g1 !~~~~~~!~~T: ; l l~n i~~a~~~~;\I.ing1 1 ~0}~~~·~t:~~:l1;1:,~'~'~:,e,t~~~1~ t ~~o~~ 
all a better mode than ligation, nor, 1 think. does it equal the latter in safety; 
this point. will be again referred to after l ha\"C described the remaining modes 
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of controlling hemorrhaµ:c, ligation, and <ll'upre;:<;;nrr. A modificntion of the 

~!~:~~;a~;>e~~·~(~~· ~~~ec,~l{l~J1~~. !~11:~io~~n:~i::y:>~~:1 i~~~~~:111\~~11~l~;fi~~~~l~1cb~·al~:r~I~~ 
' · artery constrictor" (Fig. ~I); its action somcwlmt rescmLlcs that of' the 

Fig. 81. 

Spelr'sarteryco11strlrtor. 

ticra~eur . ancl it is de,.igned to senr lhc :rncl midrllc coat;: of the 
artc•ry, thus allowing tlu:i1· i11\agimition ('Xl<:m::tl cont, wltil'h i.s 
corrngated but not di\'i<lcd. The instrnmcnL rcmO\'cd as soon as this lias 
bceu :u:complished. 

7. Ligation.-Thc use of the ligature, though :lpparently known to the 
nncil'nt~, was afterward::; completely forgotten, "o that its introduetion into 
surgery by ParC, in the sixtt'enth century, has all the merit of an origina l 
cli~coHry. It, was not, howt•,•er, until long after ParC's time that 1he uise of 
the ligo.~lure bccanw univer":d, or indeed ge11er:d; and the rca~on for this 
appf'ar~ to have been not so much on accou11t of inuatc obst inacy on the part 
of !';urgeons, a.;; because t!H• naturnl process by which l1emorrhage is arrC!';tCd 
not being und •rstood, iwd lig1Ltion being con,.cqu('nt ly prnctis<:'d in a very 
dcfe<:ti,·e manner, irs rc.<:.uhs were corre;;porn ling-ly un8-atisfaciot·y. The 
li,!!aturc, as now used, is, I bclie,·c, when applieable, the Yery best method of 
che('king ;_\rterial hemorrhage. The form and ,.;fructurc of the ligature, and 
its mode of application to the open enJ;; of n:-;;;cl", kn·c already Leen de-

~~r'.~~·~1~ir~l~~~; a9r~i~;"7,\1 ~1:<''~,::1~~n~~I~'::~;:~ :~;~;~t1~~~1 1:~~.V b~r::~~:1i 1 c~n1:·~~1~~~~~·j~ 
pas:-.c<l beneath the YC-""'cl by means of nn ancuri::>mal needle (Fig. !:!2), or 

Fig. 82. 

An~nri~mal ueedle, nrme-1 with a llag11ture. 
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pose. 

01m.<:1ea ·'' """"'··- ' " the application of ligntnres to 
should be indelibly impressed 
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1. In cases of primary hemorrhage. no operation should be pe1:formed 
upon an arte1·y, 111dess it is at the 1110111ent actually bleeding. Jn cai'CS of 
secondary hemorrhage, a diffCrent practice should be :idoptC'cl, ns will be p1·e
sc11tly ~<·en : but in dealing with n. rccentl)' woun1led art<.'l'y, if hemorl'liagc 
lrnn C('ased 1 the su l'g<'on ns a rule should not iu terferc, Lecau$e (1) tliern isa 
fair pro:;pect that the bleeding will 11ot return; (:l) the probability of di:'C'o,·
erin~ the source of hemonhage is much Jc,.::., when t here is no stream of 
blood to point the surgeon's way, and (3) the inei::.ions and manipulation" 
which wou ld be nec'Ci'S:try in searching for the :irterial wound would he a 
po,:,itirn injury which would more than coun1erba.l:111ce any benefit that might 
probably be obt:iinerl. In certain exceptional cases, howe\ er, the surgeon 
should not hesitate to apply a lig:iture en·n nntkr these circumstances; for 
instance, if an artery wcrf' se<'n pull'.'atinp; in a wound, it would Uc 1·ighL 10 tic 
it evc•n though it. did not bleed, fo r in :;luch a case the ligature could llo no 
harm, and might prevent a gren.t deal of :-ubseqlll'llt misch ief; ngain, if a 
patient were likely, for any reason 1 to be subjected to mrnsu:il r isk of second
ary hemorrhage. ns , for instance, if it were necessary for him to be transpol'ted 
to a distance, or if he were thren,tencd with the i1w:tsion of' delirium tremens, 
it might he proper to choo~f' the lesser e,·il , and search fol' the wounded YC~sel, 
tltat it might he secured by a ligature. Cncl(,r ;\11y circumstances the pnticnt 
shoulcl be constantly watched, nnd if the wound were in an ext remity, it 
wou ld be right to apply a pro,·ii' iona.J tomniquet, so thM, in case of secondary 
ltemorrlrngc, all unnece:-;;::ary loss of blood might be pre,·ented. 

2. In applyin.q a li,qature to a 1cowuled artery, tlte sur,qeon sl1ould cut down 
upo1t it directly at tlte point.from which it bleeds. and secure the vessel ·in the 
u•ound. Thig rule nnd the next were clenr ly laid down by John Bell, and 
most powerfully enforced by Guthrie, :in1l yPt, it is to Le feared, ai·e, even at 
tl1e present d;iy1 too of1~n praetically ignol'etl by opern1ors . There al'e two 
principal rea.o;ous why this rule i::.hou ld he conside red itn·ariable: ( l) been.use 
it is often impol'sible to tell what ,·e:::sel is woumled. 1111til it is exposed in the 
wound it::-elf; and (:2) becaul'f', en?"n if this point could be determined, ligature 
of the main trunk abo,·e the wound would, inn. vast n umbe r if not in the 
mnjority of cases, fail to arre='t the bleeding. Thus it has happened I hat the 
superficia l femo ral artery has been tied fol' al'terial hemorrhage from a woun'l 
of the thigh, and, bleeding- ('Ontinuing or reeuning, it has bC'en subi'equeutly 
<lisco,·ered that it was a Lranch of the profontla 1hat wa.s woundhl; or the 
subclavian has been tied fo r suppo::;ecl wound of the axillary arlery, when the 
hcmorrhnge really came from the Jong thoracic. Again, if' the main trunk be 
tied, the coll:1teral circulation being quickly est:iblishod, secondary hemor
rhage is extremely apt to occur from the distal side of the arterial wound; or 
i f there be collateral branches g i,·en off between the point of ligation and the 
wound. bleeding may occur e,·cn from the proximal side of' t.he latter, when, 
if a. second ligature be applied in the wouud. the double obstrnrtion will (u.t 
least in the lower extremity) nlmost inrnriably cause gangrene of the limb. 
Still further, Ueligation of the m~iin trunk exposc.o; the pa.ticnt sometimes to 
additional danger; thus, List0n hn.ving tied tlie extcrn:il ili:.tc for wound of a 
small \;ranch of the comrnon fomoral 1 the pntient clietl of p<•ritonitis, a cause 
of death, it will be observed, which was directly connPCtt:d with the opemtion. 
and entirely indepemlPnt of the orig-inal illjury. For these rc:i~ons, then, ,·iz ., 
tluit by tliis method only can the actual somce of hemorl'irn)!e be determined; 
that thus only can prob:il)le fiCCurity Le afforded against secondary Uleeding; 
that if secondary hemorrhage should occur, this plan does not put out of the 
question further treatment; and tb:it this plan does not ent.ail any :il\{lition:il 
ri.sk upon the patient, the ru le shou ld be i1wnriablc, that, wl1enern· practi
cable, ci bleeding artery should be directly cut down 11pon, and tied w/1ere it 
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bleeds. In doing- thio:, the surgron should usually take 1hc original wound as 
the guide for hii' inci:<io11<:; !l;hould1 howeYer, the wound he \'('ry deep, it may 
be more con,·cnient t0 reach the ~ource of ltcmonhagc Ly making a countcr
inci~ion in the rour.:-e or tlie ves:;C'IS, c1111ing upon the end of a prolic introduced 
to the boltom Of the wound. Hemorrhage durin,q tlie operation should Le 
guarded against by the use of a tou rniquet, whcl'<' this instrument is nppli
caiJle, or by prcl'lsurc made by an assistt\llt on the main tru nk ; in situations 
where this is impracticable, the surgeon should in1roc111cc one or two fingers 
into the wou1H.I, so as to compress the l;lecding ,·csscl while m11king the neces 
snry inciRions. This rule of tying nn artery whl•i·c it bleeds holds good fo r 
both primary anrl secondary hemorrhage; no matter what the condition of the 

~~·l~u~:~~~~ ~c~~~.;~ ~~~nfi1~sp~~~1~e \\~f i~1~:0~lllll~\:~:(1,1oil~~~~e~~ f1:1.~ll r~ ~;1 ~~~~~<!~~ ~1;,~ 
ficult ancl tedious pror<'cding, pnrtiCLdnrly in wounds tliat are ~wollrn and 
grnnulati11g1 but it is a proceedin~ that the surgeon should consider impera
ti\·c, when the ocra'1ion arises; and it is surely very reprehensible for any 
operator, in Yiew of the \':lSt accumulation of recorded experience on the sub
jccL from both ci,·il and military practice, to per~ist in ca~es of arterial hcmor
l'ha~e in tying tlie main trunk of a limb, merely hcc·ause it is easier than to 
t ie the YCssel in the wound. or, st ill worse, because it euables him to perform 
wha.t is considered n more impo!'tnnt operation. 

3. A third rule, and one closely connected with the preceding, is that two 
ligalitres slionld be applied, one to eac!t enrl of t!te artery ~( it be completely 
diriderl, and one on eacli side of tlie wonnrl. if t!te latter ltave not completely 
set'ered the coats of tlte vessel. The rea."on for this rule is obvious: in many 
parts ot' the body the n.rreria.l anastomosi~ is so free th:tt a lig:ttme to the 
proximal side a.lone will not C\'Cll tempor:u·ily fl.ITC;5t t he bleeding, the cuncnt 
of bloo<l being immediately canied around lo the distal extremity; in other 
cases, though a proximal ligatu re may serve to che('k the hemorrhage for :t 
short time, as soon as tlie co!la teml tirculn.tion is fully c:Hablished, bleeding 
will ag:iin begin from the distal encl of the n:ssC' l. If, as sometimes lrn.ppens, 
the distal extremity of the n'c::sel be so retracted and sunotmdecl by the ad
join ing tissues, that it cannot be fou n(l even af'ler long and careful search, the 
surgpon may plug the wound with a g-rarluatcd comprc:-<s, the apex of wh ich 
is imbued wit h the l"ol ution of t he persulph:itc of iron, and good r~sults may 
be hoped for from th is proceeding; but, whcneYer it. is practicable, the distal 
as well as the proximal end of the ,·es<:.el. shou ld unquestionably be tied. If 
a larg-e arte r ial branch be wounded immccliiitely below its origin, it. is saf('r to 
regard the injury as one of t he mai n trunk, aml apply ligatures immediately 
above and below tl1e origin of the branch, us well as on the distal side of the 
wound in the latter ;1 so. on the other lt:tnd, if a large branch be g i \'Cll off 
immediately above or below an arterial wournl, it is proper, after tyi ng the 
injured Yessel in tl1e usual way, to ::ipJllyan addit io11al ligature to the branch. 
lf this should not IJe done, there would be ri~k of l"eco1Hlary hemorrhage from 
clefici<'ncy of' the intern:1l coagulum, whic h, a;;; has been mentioned, extends 
only as frtr as the nearest auastomosing vci;.i::;cl. 

There ::ire, it is true, a certain number of case;;; on record, in which the 
proximal ligature alone, or e,·cn I.he ligature of till' main trunk at a dislance 
from the wound, has arrested lwmorrha~c. which has not recurred; b11t.such 
ca~cs arc quite excPption:tl, :rnd in no dcg-r<'e inrnli<lafc- the force of this antl 
the preceJi11g rule of treatment, which might well be called 9olde1i rules . 

Carolina, has n.•ct•nll.\· l't'port(l{l a casP in which 
out. in a case of wournl of the profunda femoris 
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4. llowe,Ter desirable it may be to tie a bleeding vessel in the wo11ntl, in 
certain situations it is impossible to do ::.o: tlrn~, in the case of womul:-; which 

!~~1~~,\~~~t~f!l;~e~::;.J~;f:~!1Ci1\l~~u~\:~ d~~·l::::;:g f:~~~:1ctl;~s i~1f~~~·11~af~~~~~·~~l,c~;:o,~:~:11f~ 
the p{'J,•is from branches of the internal iliac, it is rnanifostly impo8sible to 
reach the seat of the wound, and the surgeon's only resource ii' to tic the main 
trunk. Again, in cases of secondary hcmorrl1age from wounds of the pal mar 
arches, it may be necci'i-ary to dm·i:ue from the ordinary rule, and tie citl1er 
the brnchia.l, or the radial antl ulnar arteries. 1 

.Application of Ligatuns in the Continuity of Arteries.-Jn appl,ving a 
ligature in the continuity of an a.rtery, whether :\t the Reat of wound 01· nt a 
higher point. or in the ll1mtcrian operation for ancurisrn, the surgeon is 
guided in making his incisions by the lines which he knows to corr·ei•qiond 
with the general course of the n~ssel. 1f tbcre be a wound, that should, of 
coui·se. be the starting-point for the incision, but in other cases the operator 
must rely upon the pulsation of the \·c:0;sel if that can be folt, and if not, upon 
his µ;cneral anatomical knowledge as ro the course of the artf'ry. lt is well, 
especially when the artery lies deeply, to make the incision, as recommcn<lC'd 
Ly H argrave and Skey. somewhat obliquely to tho course of tllf' Yessel. which 
can thus be more readily found than if the incision were directly in its line. 
The skin and superfic ial fascia may be divided by the first stroke of the knife, 
but afterwards the surgeon should proceed with great cnution, taking up each 
succe.-sive layer of tissue with delicate forceps. am! making a slight notth for 
the introduction of a groo\·ed director (Fig. 83), upon which the layer is Llien 

Fig. 83. 

carefully cli,·iclecl from below upwards. -n.,.hen the sheath of the vessel is 
reached. the surgeon picks it up in the same w:1y with forceps (Fig. 8 J, .A), 
and makes an opening- just suflicient to allow the passage of the needle which 
bears the ligature. This is then delicately introduced between the artery and 
the ,·ein, and Yery cautiom;ly brought around the fonner so as to include 
nothing except the vessel itself. The point of the needle, which must be well 
ground down and rot1uded, is then teazed through the opening in the sheath 
(Fig. 81 1 B), a process which mi~y be facilitated by a. gentlt~ touch with tho 
knife, one end of the ligature drawn out, and the other drawn backwards with 
the needle, which must be withdrawn as gently as it was introduced. Tile 
operation is completed hy tying the artery firmly n,nd tightly with the r(·cf
knol (Fig. 8-J-1 C), and bringing both endi< of the ligat ure out of the woun<l, 
which is closed with sutures and lightly dressed. 

If any small arterial branch should be cut during the operation, it should 
be twisted or tied, taking care to secure both ends; the chief pn .. cautious 10 

be oh~ervccl in passing- the ncctlle a.re not to wound the YCini a.net not to 
include the !alter or any por1ion of it , or a nerve, in the noose of' tlH' li,;nilu1·e. 
Entang-lcment of the vein would be rnry apt to cau:-::.e phlebitis or g:rn~rene, 
while ligature of the ncn-c would at least give unnecc!'=sary pain, and might 
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f,~;~\~.~\s e;p~I~~ ~~~t:~~\~~!, t~·1'.\~1 ';i,~ks~~e~::i~'.:~f~~;,:~~i::1:~~i:~~H'.i~1~:~'. 
Fig. 84. ing the needle, there should he a 

~~~~:I o~~l~~~~L:~~~~~ i;~,~~:~'\t:1~ s~;:~~ 
rntion of the sheaih, m<lking it pro
bnb!c tliat the vein had been punc
tured, the surgc:on should cit.her 
suspend the operation an<l npply 
pressure, or should extend his inci
sion and reapply tile ligature at a 

!:~~!:~;:~ ~~~!;~tl~ p~:~:e~\~~~~~i~l~;;;~:.~~~~ 
a \'ein, would be equirnlen t to form 
ing a seton through that Yesscl, ::ind 
would certainly expose the patient to 
the risks of phlebitis, thrombosis, 
gangn:.:nc, and, JlOSi:iilJly, emboli:-;m 
:tml secondary pya~mi;1. It is almost 
needless to s~1y that the surgeon 
should be careful not to miss the 
artery, and tie instead a nerve or 

ro~~do:~~1 ~0r~e:;1.0 ~~~;~1;ng ~~t~;~,~~~·a11~7.~ture ~;;ei::c~iJ:~~·tti~1~hi~i1 c~:;:e~~:.~~/~~~;~ 
h:1ppened in the hands of the mo:';t 

skilful operators. If the artery be ,·cry superfieiaJ, the surgeon should be 
correspondingly Cal"eful not to go too deeply in his first incision, which some 
op('rator::l-1 indeed, prefer to make by pinching up a fohl of sk in , trarn;fixing, 
and cutting from within outwards. 1n Ji,·iding the deeper structmes1 the side 
of tlie knifo ~h ould be used rathel" than the point, and the edge should always 
be directed away from the artery. 

After tying an artery iu its continuity, the limb below should be kept 
warm until the collaternl rirculation is fully established; the ligature will 
usun.lly t!rop between the first and third weeks, according to the size of the 
n:<~el ; should it remain too long, gentle traction and twisting may be prac
tised, as in tbc case of ordinary ligatures on lhe cut cntls of vessels. 

-1( 8. Acupressure.-Acupressure, or the means of controll ing arterial 
li emorrhage by pressure with a. needle or pin, was first introtlucecl to the 
notice of 1he profession by Sir J . Y. Simpson, in December, 18.>9. It has since 
tlu:n been employed more or less extensively by a great number of surgeons, 
a111l, after having been alternately extolled and condemned, and having ex
cited in the city of its birth one or the mofit virulent profossionnl controversies 
of modern timefi, has now graclunlly Msumcd its proper place as one of the 
mo<ll:'~, und, under certain circumstances, one of the best modes by which 
arwri:d blel'ding can be n.rrested. Acuprei'~urc may be practised in seYcrnl 
<liffert'nl ways1 of which Prot: Pirric and Dr. Keith, who have published a 
mouo;rraph on the subjcc1, enumerate seven; though for practical purposes 
tl1e number might be rcciL1ccd to foll!'. In the first two of Pirric's and Keith's 
method!;. the \"CSscl is compressed lictween a pin or needle and the soft fro:sues 
of the part; in the thil'd, fou rth , and six lh , between a pin or needle and a 
loop of fine Hexible wire; in the fifth (or Aberdeen method), tlie pressure is 
ma.de by pa<;:sing a pin or needle beneath the artery, which i..s then twisted 
upon it::>df by a quarte1· or half rolation of the pin; and in the seventh, the 
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ve~_..;('} is C'Omprcssed between the pin and any bony prominence whiC'h may 
be eo1n·e1liently situaicd. The first method is tlms described Ly Simpson: 
''It consists in pas,.;ing n. lo11g needle twice through 1he flaps or sides of a 
wound, :-:o as to cross o,·er ancl compress the mouth of the bll'cding artery or 
it :; rnLe, just in the same way as in faslening a Hower i11 the l:ipel of our coat, 
we cross on.·r an<l compress the Rtalk of it with the pin which fixes it, :ind 
with thi s view pass the pin twice through the lapel. . . . . " rhe n pa • ..;:-i11g 
the needle in this method, the :;urgeon u:mally pla.cci; the poin t of hi s left fore
finge r or of hi s thumb upon the mouth of the bleeding vcs<;el. and with his 
right hand he introduces the needle from the cutaneous surface, and 1m,::;~es it 
right through lhc whole thickncs~ of the flap till it s point projects for a couple 
of lines or :;;o from the surface of the wol11Hl 1 a little to the right side or the 
tube of the ,·e~i=.el. Then 1 by forcibly inclining the hC'ad of the needle towards 
his right, he brings the projecti ng portion of it o; point firmly <lown upo1i the 
s ite of' the vessel, and after seeing that it thus quite shuts the artery, li e makes 
it re-enter the flap n.5 near as possible to the left ~ide of the Yessel, and pu,::;hes 
on the nce<lle through the tlcsli till it s point comes out again at the cutaneous 
surface. In this mode we use the cutn.neou:o. wall s and component l'\Ub~tn.n ce 
of the flap as a r e,::; i::ting medium, against which we compress and c lo~e the 
arterial tube." The exact mechani ::;m of the .ft'rst mctliod can be 1·cadily 
understood from the accompanying woo<l-cuts (Fig"'. 83, 8G). In the second 

Pig. 85. 

Acupre•sure ; finlmethod; rn.wsul'face 
(Erichsen.) 

Fig. 86. 

Aenpre~8\11'C: fir8t method; eutaneouR surf:lce. 
(Erichsen.) 

method, "a common short !l-ewing-necdle, thrended with a short piece of iron 
wire, for the purpo:-e of afterwnrrls retracting and remo\·ing it, i ~ dippetl down 
into the soft textures a little to one side of' the YC~se l , then rai sed up and 
bridged O\'er the artery, and then finally dipped dow11 again and thru~t into 
the soft tissues on the other side of the vessd" (Fig. $7) . ln the third 

Fig. 88 . 

Acopres~uro; gecond method. (Erichsen.) .Acupressure; third method. (Erichseu.) 

method (Fig. 88) , "the point of the needle i.s entered a few lines to one side 
of the ,-ei::sel, then pa!'<iCd under or below it, and afterwards pushed on, so 
that the point a~ain emrrges a few lines beyond the vessel. The no'J~c or 
duplicature of wire is nex t thrown over the poi nt of the needle; thon. a.f'ler 
1Jei 11g carried across the mouth or site of the vessel, and pa:;sed around the 
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C')'e end of the needle, it is pulled sufficiently tight to close the vcs!'cl; and 
lastly, it is fixed by making it turn hy a lrnlf tw ist or Lwist around the stem 
of the ne<'dlc.n Thejirnrth method is identical with the third, cxcl'pt that a 
long pin is snbslitutcd for the needle, the head of the pin remaining outsi de 
of the wound; while the sixth ditfors from the fourth merely in the way of 
fixing the wire, the ends of which are, in this method, ' · croSS('d behind the 
stem of the pin sons to crnbrncc the bleeding mouth between !hum, .. pulled 
sufli cicntly tight to arrest the hemorrhage, tbereafter brought forward by the 

sides of the pin-one on each side-and 
Fig. 89. finally fix ed by a half twist in front of 

and close down upon the pin" (Pirric 
and Kei1,h, .Acupressure, p. 4-l). The 
fi.fl/1 1 or "Aberdeen method," consists in 
passing a pin or needle through 1 he soft 
tissues close to the artery, giving the in
s1n11nent a quarter o r a half roiation, by 
which the vessel is twi ste~I upon itself 
aml then fixing the pin or needle by 

Acupre~~ure; fifth metl1od (Erichsen.) thrusting its point deeply into the tissues 
beyond (Fig. Sn) . This method sC'cms 

to me the best and most generally applicable; addi tional s~curity may be 
givc>n by superadcling the use of a wire loop, as in the preceding methods. 
The seventh and last method consists, acco rding to Prof. Pinie, '' in passing 
a long needle through the cutrineous surface, pretty deep into the soft parts, 
at some distance from the ves:-el to be acu presse<l-mak ing it emerge near 
the \'C'1sel-b ridging over and compressi ng the artery, dipping the need le 
into the soft parts on the opposite s ide of the vesse l, and bringing out the 
point of the needle a second time throu~h tlie common integument. In this 
method the soft parts are twice transfixed, and the arte ry is compressed be
tween the bone an<l the middle poriion of the needle in front of the integu
ment, betwC'en the first point of exit and the second point of en trance." 

11/0de of Repair of Art"ries (~/~e1· Awpressure.-This subject has recently 
been innstig:ited by se,·ern.l writers, the results of whose obsc rvatiOllS mny 
be stated as follows: There is no direct ad hesion of the apposed walls of the 
yei:;'1<:'1, as believed by Dr. H ewson and others, but, on the eontr:iry, the sole 
procel's of permanent repair takes place at the cut end of the ve;,sel; the end 
!'ub;..cn-ed by the needle is merely to remove the pressure of the blood cur
rent until this repair is accomplished. if, howe,·er, the neeclle be allowed to 
remain so long as to destroy the structure of 1hc lining membrane of the ,-es
se l, tlicn closure tn.kes place :-i t the line of this destruction, just as after the 
use of a ligature. The actun,l repair which goes on at the cut end of the 
vessel is due partly to changes in the walls of the vessel itself, and partl y to 
chauges in the contained blood, in fact to the sanw changes which we bnxe 
a lrc:uly studied as laking place in the prOC<'!'S of natural hx-mos1asis. A clot 
form'1 nbo\·e the needle, and rests upon without adhering to the contracted 
ponion of the artery below. The time during which the acupressure needle 
should be allowed to remain val'ies from twenty-four to sixty hours, accord
ing to the size of the YCs:::e l. If it be removed before the repair or tli c cut 
end of the vessel is complete , I.here will be risk of dislodgement of t11e clot 
(which is not nd lierdlt), a nd of hcmorl'ha,a:e; while if it remn.in tou Jong, it 
will excite suppuration in it s trnck , just as auy other foreign body. 

Alodificd A<"upress1ue.-Cn11cr the name of "artery compressor," )Ir. 
Porter, of Dublin. has described ail apparatus fo r the temporary occlu~ion of 
an nr!cry in cases of ancurism. It somewhat resembles Sir P . Crnmpton's 
"presse art6re," and cons ists essent ially of a bent probe and a wire, Letwet.'n 
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which the •essel is compressed, and which are so nrrnnged as to be wit!Hlra\\'n 
at will. Dr. J_/Estr1mge's npparn.tus for lhe same purpose consists of a dou.blc 
anrurismal needle, the blades of which close like the jaws of a. lithotrite. In
struments of various kinds for the temporary occlusion of arteries haxe like
wise been devised by Deschamps, DcsA.ult, Assalini, Durest, Hiclmnlson, of 
DuUlin, and others. 

Filopressure, or compression of a. vel"sel by means of a. wire, lia.s bern 
prncti~ed by various !"urgeons, among whom may be spC'C ially mentioned Mr. 
Dix, Dr. Pollock, and Professor L:rngenbeck, and h:ls been clcscribe<l as a 
modifieation of acupressure. It is, however, as sho\\'n by Simpson, a.n old 
mode of treatment, and, I may add, appears to be inferior to both acupn~ssurc 
and the ligature. It is practised by surrounding a \'essel with a loop of wire, 
the ends of which are brought out separately through the flap 01· side of the 
"W"Ountl. and twisted on~r a compress which serves to protect the ski n. 

Cncipressure, or compression by means of a hook, is recommended by 
Vanzett i, of Padua, in cases of secondary hemorrhage from wounds of the 
pa.lnrn.r arch, etc. 

Aerteriversion is a name employed by Prof. 'Veber, of Clcnlam1, Ohio, 
for a mode of arresting hemorrhage suggested by himself, which eonsisls in 
e\·erting the cut end of an artery so as to i1wagina.tc the vessel within its owu 
extremity, and then fixing the parts by the introduction of a needle point or 
delicate metallic peg. 

Comparison between Acupressure, Torsion, and Ligature.
From ''"hat has beeu said with regard to the mechanism by which each of 
these methods acts, and the pathological changes to which each gives ri~c, it 
will appear, I think, that the ligature is to be preft:rred, whenever the ci r
cumstances of the case allow the surgeon to choose between them . The ob
jections urged against the ligature a.re, that (1) it acts as a set on, C:lusing 
suppuration along its track; (2) it confines a minute slough in the wom1d 
un1il it comes away itself; and (3) it nmy become prematurely detached and 
allow secondary hemorrhage. These objections, though theoretically just, 
seem to me to be practically of little or no rnlue, for ( l) healing wilhout any 
suppmation is almost never met with (at least in this climate), in wounds of 
the size of those in which ligatures are used, and no trustworthy evidence has 
yet been adduced to show that the use of ligatures increases the amount of 
suppuration; (2) the size of the slough embraced by the noose of the liga
tun~, in cases that do well, is so minute as to be really not worth notice, and 
in cases where there is extensive sloughing, there is no reason to attribute 
that ::oloughing to the use of ligatures; and (3) though hemonhage may oc
cur upon the detachment of a ligature, it is (unless violence h~n·e been used 
in remo\·ing the ligature) due to a. defect in the natural process of hremostasis, 
which, as we shall presently see, is quite as likely to occur with either torsion 
or acupressure as with the ligature. Torsion closes arteries just as the liga
ture does, and there is the same risk of hemorrhage on lhe separation of the 
twisted extremity, if it has been twisted enough to impair its vit:~lity, as on 
detachment of tlie ligature; while if it have:: been insuflieiently twisted, there 
is the additional risk of the extremity of 1he yessel becoming untwisted, and 
thus allowing bleeding at an earlier period; if, on the ot!1er hand, the end be 
twisted off, the nssd is in the l'ame condition as if it had been lied, and the 
Iigawre immediately remo,·ed. If the acupressure pin be remO\'ed before it 
produces suppuration, the sole protection against hemorrhage is an incomplete 
union at the cut end of the vessel, and an unaclherent clot above the point of 
constriction; if it be allowed to remain long enough to cause intlnmmalory 
changes in the arterial coats at the point of constriction, it defoats its own 
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object, and acts as a ligature which has been tied and sub::.cqucntly rC'movcd. 
That both ncuprcssurc and torsion are al.Jlc to cont;oJ hemorrhage from en.>n 
large arlcries is abundantly proYed; that either <locs so any bl•ttcr than the 
lig:\ture is, it seems to me, not prO\'C<l; while Lo gi\·e the same security that 
is afforded by the ligature, e ither must be pushed so far as to be open to the 
identical objection which is urged against the ligature, viz., that of introduc
iug a forcigu body into the wound, and, by so doing, impeding union by 
adhc:-;ion. 

I am not aware of any sufficiently extf'nded statistics of torsion having yet 
been published, to warrant a numerical comparison of' the resu lt s of this 
method, with tho::;e of the ligature. The reports of Mt:ssrs. Symc, Hum
phry, Bryant, Forster, and Hill , ham ccr1ai nly Leen favorable, yel the ex
perience of other surgeons who are equally eminent has been oppof:.ed lo the 
general employment of torsion; and it is to be obsern.'d that )fr. Syme only 
recommended it in conuect.ion with the antiseptic me thod of Prof. Lister, 
while the whole numbel' of cases in which it lias be<:ll used in the human 
subject is as yet comparatively limited. As regards the sta ti stics of acupres
sun~, the most favorable se ri es of cases yet pubJi-;hcd is that of Prof. J>irrie 
and Dr. Keith, and yet even this, when analyzed, :-hows at least no better 
result~ than are obtained by the use of the lig:iture. Tims, tweh·c amputa
tions reported by l:>rof'. l'iJTie gave tliree deaths, and yet in all but one case 
the opcrntion was done for disease, and ciglit of the tweh·e patients were 
cl1ildrcn . The theoretical assumption tlrn.L acupressure guards against the 
common ca.uses of death after opera1ion, is not borne out Uy fri.c~erysipelaii, 
sloughing, and pyremii\ having occ1.11·1·cd even in the \"cry fo.rnrable expi;:ri<.:nce 
of J.\fos::;rs. Pirrie and Keith; while union by adhesion, except in Aberdeen, 
has been quite as rare with acupressure as with Lite ligature, and eYcn in the 
few Aberdeen cases in which it is stated that not a s ingle drop of pus was 
seen during the cure, it does not appear th:tL the period of convalescence was 
any ~hortcr than it is constantly found to be, wlien ligatures are used. 

YVhat, then, are the real achantages of acupre~sure? Simply and solely , 
I belieYe, that it is more easily and quickly applied than the ligature, and 
th~tt i11 its use the !:;.urgeon needs no a:;sistant: hence, in cases of emergency, 
especially of secondary hemonhage, it is often the surgeon's most a.vailable 
resource1 and as such its moclcs of employment should be familiar to CYCry 
practitioner. Torsion, on the other hand, is confossecl C\1en by its adYocates 
to be a more tedious and difficult proceeding than thl' :ipplication of a liga
ture, and, therefore, seems to me, although possibly safer than acupressure, 
even less desirable for general use. 

Collateral Circulation.-ln whatc,·er way an arterial trunk be oc· 
eluded, whether by disease or by surgical intf'rference, the vitality of the 
parts below would be impail'ed but for the establiRhment of the collateral 
circulation. The immediate effect of a ligature, or other means of anerial 
occlusion~ is to throw the force of the ci1·culation into new channels. and 
hence, though the limb below the site of ligature is for a time less full of 
blood, the balance is soon restored, and af"ter a few hours the acti\·ity of the 
capillary circulalion is so much increased, that the part is not unfrequcntly 
both redder and wanner tlmn in its natural state. The action of the capil
laries is, however, but temporary, the true collateral circulation being e:;tab
lishc<l through the inosculaLion of anastomosing branches , deriYed sometimes 
from the a!focted \'Cssel itself, but more frequently from neighboring tnrnks 
on the same side of the body. Thus, if the superficial femoral be tied, the 
collateral circulation is established through the branches of the profun<la., 
wliile after ligatur1.:1 of the common c:irotid, it is principally through the infe-
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rior thyroid and nrtebrnl arteries that the circulation is maintained. E,·en 
after occlusion of the abdominal aorta, the collatcntl circulation is e;-;tabli1'hed 
in quite a short. time, pnlsa.tion in the femoral arte l'y having returned in less 
thn.n ten homs, in the case of ligature of the aorta, reported by l\fr. Stokes. 
In old persons, or in those who~e arteri;1l system is nffocted by :it!tc1·oma10us 
or fatty degeneration, the col1a.tcral circulation is less readily establi:-.h<'d and 
less perfectly maintained than in the young and healthy, the reason of this 
obviously Leing that the m·tcrics of the latter arc more elastic, and dilate with 
greater facility to nccommodatc the increased How of blood llirough them. 
On the other hand, in cases of chronic nneuri1:'m, the obst ruction hHs some
time~ gradually caused the establishment of the collateral circulation b(•fore 
ligation is pr:wtiscd, so that under these circumstances surgical interfi:-rence 
may be even less resented than when employed for wounds of healthy arte1·ics. 
This statement would appear to be contra<licted by thtJ well-known fact tlmt 
gangrene is more frequent :\l'tcr ligature for aneurism, tlmn after that for 
traumatic causes, but, as will be seen hereafter, the gangrene in the former 
case is usually from YenoL1~, not from arterial obstruction. 

:Xot only clocs annstomosis take pince between collateral branche~, but an 
indirect communication is sometimes re-established between the di,·itlcd ends 
of the oblitcrn.tcd trunk. Finally the fibrous cord, which connects the <li,·i<led 
extremities of the artery, occasionally brcomes itself pen·ious, allowing a 
narrow but direct channel of communication between the proximal and distal 
ends of the vessel. 

The establishment of the collateral circulation is sometimes attended with 
pain, apparently from pressure of the enlarging Yesscls upon contiguous 
nerves; tliis is most marked in cases of a.neurism, in which additional prc.:;
sure is ca.used by the coagulation of the blood cont:iined in the sac. 

Secondary Hernorrhage .-The most frequent accident after the use 
of the ligature 0 1· other artificial means of arterial occlur-ion, is unquestionably 
secondary hemorrhage. This may arise from a Yariety of ci~uses 1 some of 
which are locn.I and some constitutional. Among the local causC's may be 
mentioned, (1) impe1fect. application of the occluding means; as when the 
vessel has been tied :;;o near its cut extremity that the noose slips off prema
turely, when the knot has been carelessly made, when a large amount of 
extraneous tisslle has been included in the noose of the ligature, so Lhat this 
becomes loosened before the vessel is healed, or (which is especi:dly apt to 
happen with acupressure) when the ,·essel has been compressed only enough 
to check bleeding while the force of the heart is diminished by shock or by 
the usH of an ana!sthetic, but not enough to occlude the artery when reaction 
has occurred; (2) the giving off of a large collateral brancl1 either imme
diately abcn·e or immediately below the point of occlusion, a circumstance 
which, though not necessarily a cause of secondn.ry hemorrhage, is very apt 
to be so, from limiting the extent of the internal coagulum in the proximal, 
and more especially in the distal end of the vessel; and (3) n clisea!'ed con
dition of the con.ts of the artery itself: this may cause hemorrhage directly, 
either by allowing the ligature to ulcerate through the vessel prematurely, or 
by allowing rupture to take place above the site of the ligature; or more 
rarely indirectly, by giving rise to the formation, above the ligature, of a.n 
aneurism which subsequently bursts and permits the escape of bloorl. In 
ot.her cases secondary, or rather consecutive h<:morrliage may occur from 
''essels which escape the notice of the surgeon during an operation, or (in case 
of ligation in the continuity) from small anastomo:sing branches, which, 
though wounded, do not begin to bleed until enlarged by the establishment 
of the collateral circulation. The constitutional causes of secondary hcmor-
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rlrngc may be said to be nny conditions of system which interfere with the 
natural processes which we ha\'c seen to be l'Sscntial for the closure of wounded 
ar!<.•ricR. Thus, a want of congulnbility in the blood itself, the" hc mo1Th:1gic 
diathesis," \risccral disease (c>spccially of the Ji,·er) , an unusunlly severe :\ttack 
of ordinary traumati c or iufiammatory fenr, certain affections whi ch are apt 
to oc('ur after operntions, espc<'ially erysipela:-, pyao-mia, hospital gangrene, or 
e\·en ordinary s lough ing, may a ll be consideretl as causes of secondary h<'mor
rha.ze. In the case of py:.cmia, the hemorrliage often consists of capillary 
oozing-the parenchymatous hemorrhage of Stromeyer and Lidell-nnd is 
apparently due to mechanical obstruction, from tlirombosis of ihe Ycnous 
trunks of the prut. J . IL P orter lws desc ribed an ·intermittent form of 
ltemorrlinge, which he thinks is due to mnl:irial influence. 

Oc<.:asiorrn.lly a single secondary hemorrhage may pro\'C fatal, but more 
usually there Ul'C a number of' succcssi,·e g 11shes, of' which the fir.1:t m:1y he 
COmparati\'cJy slight, the patient being f!fadually red uced to a State of t'Xlreme 
anmmia, and dying rather from repented lo~!<es of blood, than from the 11uan
t.ity Jo~t at any one time. " ' hen hemorrhage occurs after li ga.ture of' nn 
nrtt:ry in it s continuir.y, jt is almost invariably from the distal extremity of 
the ,.c1'sel. The reasons for this appea r to be (1) that, as already remarked, 
the disial clot is smnll el' and less firm than the proximal, and (2) 1hn.t, from 
the constri crion of the ligature interforing more with its vasa vasornm, the 
distal entl of the vessel is more exposed to sloughing than !lie proximal. 

Secondary hemorrlrnge may occur at any time after the application of a 
ligatu re, t hough it is mos t common about the period of sepa ration of the lat
ter; when it occurs earli er , it is usually owing ro some defect in the mode of 
occlusion, to disease of the arteria l tunicsi or to some of the systemic cond i
ti ons which have been refer red to. Secondary he morrhage is occac:.ionally 
met wit h. weeks or months after the separation of the ligature ; in the.-:e ca~cs 
it is usually dne to the occ11rrence of sloughing, or to the dissolution and 1·eab
S01'ption, under the influence of const itutional causC!l', of the coagulum and 
inflammatory adhesions by which closure of the vcs!".el was effec ted. 

'l.'realmenl of Secondary l!emorr!tage.-Thc constitutional trea tment of 
secondary hemorrhage does not differ from that all'eady described as appro· 
priat c to the primary affection; the most niluable medicines, in this condition, 
nre, I thiuk , opium and ergot, which may be freely administered; !':pecial 
care should be taken to prennt any straining in defecation or violent cough
ing; quinia should be given if there is any malarial complic~ition . The local 
treatment of seconda ry hemorrhage varies according as the bleeding proceeds 
from a stump, or from an a l'tery ligated in jts continuity. It should be pre
mised that the rule not to operate on ::rn artery which has stopped bleeding, 
docs not apply in either of these cases. As .l\Ir. Ericlisen puts it, the surgeon 
in thc:::.e case8 may after rhe first, and must a.ftet' the second bleed ing adopt 
determined measures to pre\'en t a retu rn of the hemorrhag-e. 

1. Secondary Hemorr!utgef'rom a Stump may, if' in only moderate amount, 
be often checked by the judicious application of pressure, position , and cold. 
Shou ld , howc\'er, these means fail, or should the bleeding be so free as to 
render it probable that it comes from a large ,·essel, the proper course to be 
pursued depends upon the condition of the stump itself; if the process of 
cicatrization in the latter be not far ad\·aiwed, or, under any circumstance~, if 
its cav ity UJ~pca1· t.o be stuffed and distemled wit\1 clots , lhe surgeon should 

~;!l!\~~,~~~~~s~~~il~; s~~~~~~ ~t~,.~;:ea·~~J\1;~1~~11!, f~~:i1 s~i~~~~~r~01;otl'~~1~~~~·~:~~e~~·~~\~ 
found to be in fa.ult. If, on the other hand , the stump be nearly healed, and 
do not appenr to be stuffed with clots, it is proper 10 attempt to 8-ecure the 
bleedi ng \'essel} or the arte1·y of which it is :i bran('h , immediately above the 
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stump: this may be done by cutting down and applying rt liga!ure, or 1 pre
foraLly, by a.cupresliing the ,·cs:::.el by Simpson's first method; this is one of 
the C'xceptional ca,;es in which acup1·esH1re seems to be particularly applicable, 
and there would be enry rea.;.on to hope, under such ci rcumstances, tlrnl the 
temporary occlusion of the artery Ly the pin would be suflici<::nt to allow the 
completion of the natural process of repair at the cut extremity of the Yessel. 
Ligation of the main artery of a limL, for hcmorrlrnge from a. stump, is in 
most situat ions a. bad operat ion , and should only be resorted to when prolonged 
search ha.s failed to find the artery in the reopened wound (an nent which 
may occur from the sloughing ancl disorganized condition of the part), and 
when the Yessel cannot be secured immediately abo,·e the stump. The rea
sons for this are, that in many cases the operation would fail to check the 
hemorrhage, that it would expose the patient to great risk of gangrene, and 
tha.t it woul<l superadd an operation, in itself' serious, to the clanger;;. which 
already existed: hence, in some silun,tions, even re-amputation might be a 
safor and helter procedure lhan liga.Lion of the main trnnk . In some posi
tions, howe,·er. as after amputation at the shoulder-joint, or high up in tile 
tliigh, lign.tion of the main trunk may be the only resource arnilable, and in 
such eases the n:ssels to be secured are tlie axillary for the upper, and the 
external iliac for the lower ext remity. 

2. Secondary Jfemorrliage from an Artery previously Li,qated in its Con
tinuity is nn accident of the gnivest 1mture. In it$ treatment the surgeon 
rna.y properly first try the effect of' pre:::::;ure, adjusting accurately to the bleed
ing poiut a graduated eompn'~s, and keeping it in position with a ring toul'
niquct, or arterial comprei"'sOr. Jn the c~l~e of some arteries, as the subch~,·ian 
or ili:1cs, and generally in the case of vessels situated about the trnnk, no 
ot her means al'C applica.blc, and the use of 1wessure should then be pcrse\'erud 
in, though it must often p1·0,·e incffoctive. In the ca.scof the upper extremity, 
if pre:::sure fail, the surgeon should t1·eat the ,·essel as one primarily wounded, 
cutting down and tying the ve!'scl abo\'c and below the source of hemorrhage; 
if hemorrhage a.gain n .'CLn', or if the bleedi11g vessel cannot be found or secu red 
in the wound, <L ligature ma.y be appli eU with fair hope of success to the main 
artery at a higher point. Should this fail, amputation at the highest poini of 
lig-~1ture should be resorted to. Jn the lower extremity, thP case is somewhat 
different. If the bleeding be from the fomornl artery, :m altcmpt may be 
made to apply fresh ligatures in the wound, abo,·e and below the source of 
hemorrhage, and this course will occasionally succeed, thougli, as shown by 
l\lr. Cripps's statis ti cs, carefully applied pressure is upon the whole the mosl 
promising remedy in these cases. The tibial Yessels lie so deeply that it 
would be almost hopeless to attempt a second ligation in case of secondary 
hemorrhage after tying one of them, though it might perlmps be tried, if the 
condition of the 1mticnt warranted the cffOrt. Ligation of the main lrunk 
under these circum ... 1anccs in the lower extremity would almost ine,·itably 
cause gangrene. :i11d should uot be attempted. Amput;ition :1t 01· above tlic 
site of li,~r;iture would ]J(' a il:tf'e r operation, and should, I think, in this sillla ~ 
tion, unc.loubtcdly be pre/Crred. 

Gangrene after Arterial Occlusion, whether from d isease or from 
:'Ur~ica.1 interforcnce, is due 10 a <ldiciency in the collateral cil'culation; it is 
most often met with in till' 10\l"t'r cx trcmiLy, and in those whose arteries from 
age or othe r cause are in an inelastic condition, whelher accompanied or not 
by positi,·e degencmtion. Among the exciting causes nwy be mentioned loss 

~!~,1:~of~·~q ~~~ t f~f :;,. ~i~~~t1~~1~;·~0~·1 ei::~~~11;~;~i~c )ti1~~11i~f\1! ,. ct~:~::s:~(:.n \\'~1111~;~1~), i:,.;~ 
sipcla.s, the application of cold 01· of' excessive heat, 0 1· the use of eYeu moU.c~ 
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rately tight banda.g<'R. lt is usu:\lly manifesled from the third to the tenth 
clay, and is commonly, on account of venous implica.tion 1 of the moist variety; 
occasionally, howe,·er, it assumes the character of dry p:angrene or mummifi
cation. Thc~e conditions hrwe been already described, in discmi.;.;ing the 
subjects of inflammation and of mortification as a cause for amputation, and 
need not therefore be again referred to. l\luch may be done to preYcnt the 
occurrence of gangrene after ligrition of an a.rtery, by wrapping the limb in 
cotton-\\'Ool, so n.s to keep up its temperatu re and protect it from external 
injury, and by placing hot bott les or hot bricks under the bedclothes. though 
not in contact with the limb. Should there be much 'enous congeBtion, 
gentle but methodical friction from below upwards might be pn1ctiscd, :-o as 
to assist in emptying the superficia.\ Yeins. Shonld gangrene aciuaJly occur, 
amputation must be practised through rhc site of arterial occlusion, unless, 
when aft.er injury of the femoral a1·tery, the gan~rene is limited to the foot, 
when, as pointed out by Guthr ie, amputation below the knee will usually be 
sufficient. (Sec page 91.) 

Remote Consequences of A1·terial Occlusion.-Even when everything goes 

~~:~li\~'lf1~~':n~l~1!t~:,~~~.of ~l~nti~~~l ~:~=I~~: ~:~~ :~·~~'~r i:x~~~~~~iti;:ei~ li~fLo~~~~l:i :~~~ 
matous, antl n.pt to become inHnmcd from apparently sliglit causes. ]n such 
cases tlic limb should he warmly clad, and supported with an elastic bandage, 
while care should be taken to arnid undue pressure, which might give rise to 
ulceration, or e,·c11 gangrene. 

T raumat ic A neu rism.-Under this name are lncluded seYeral dis
tinct affoctio11s :-

1. The Dijfused Traumatic Aueurism (~o cnllecl), is, as Prof. Gross justly 
remarks, no aneuri;;:m at ::ill, but merely a. collection of' art<'rial blood in the 
tissnes of a p:Lrt, differing from an ordinary case of wounded artery simply by 
there being no communication with thP external air. This condition of' a.Htti rs 
may result either from om originally subcutaneous lesion of nn artery. or from 
the extcr1ml wound herding before the arterial npcrturc jtsclf is closed. Jt not 
unfrequcntly is n. consequence of gnnshot injury, the arteri:~l wall being bruised 
though not severed by the contact of the ball, and giving wn.y aft.er an intcrnil 
of perhaps scYcrn.l weeks, dur ing which the external wound may kwe com
pletely healed. The diagnosis of this condition can usually be made with 
tolerable facility; there il'i an oblong:, somewhat pyriform swelling, more or 
less elast ic and fluctuating, and. if the arterial wound be tolerably free, accom
panied Ly a distinct impulse, and often by a marked thrill and ancul'i:rnml 
bruit. Tlie limb below is oodemn.tous, and the pulse Yery foeble or completely 
absent. As the disease adnrnccs, the skin CO\'cring the tumor becomes tense, 
thin, and discolored, and unless cflicie11t 1re:ltme11t be adopted. the limb may 
become gangrcnotis, though more commonly the tumor will ~uppurate and 
open externally, allowing profuse secondary hemorl'hage to occur. The treat
ment is the same as for ;~n ordinary case of wountled artery . The eircula.tion 
being tcmpomrily controlled by pressure applied as already directed, the sur
geon lays open the tumor, turns out the clotR. and applies lign.turcs to both 
ends of the atfcc1ed n.'~scl; this is most co1wenie11tly done by introcluting a 
director into the mouth of' tlie artery, dissecting it up for about an inch, and 
passing a ligat.ure around iL with :u1 ordinary a.ncurisnm.l needle. If the arte
rial wound be in such a situation that cHCctivc prc:;:.surc cannot be made aboYC 
it during: the operation, the surgeon must proceed more cautiously, in the wn.y 
recommended Uy Prof. ~yme; in this case the jncision should be aL first 
merely large enough to admit one or two fingers of the left hand, which nrny 
plug the wound as they a1·e intro<lucec.l, and thus prevent hemorrhage, until, 



195 

guided by f<"eling the cmrent of wnrm nrtcrial blood, they reach the apCl'turc 
in the ,·e1<scl; having thus control of tl1c bleeding orifite, the s11rgcon may 
now enlarge hi s incision, turn out the clots, :incl still ke<'ping up prcl"limre wi1h 
the left hand, endca,·or to pass :t ligature with the right; in doi11g this, a 
mounted needle, eyed t1.L the point (Fig. G7), 01· n. short cur,cd needle, ltcld 
with sui ta.blc forceps. mny prove of more ~c 1·\'i Cc tkrn the or<li1mry :i.ncurismal 
needle. ln some insiance:;, c.spccially in rnilitnry pract ice, ilie snJety of the 
patient will be more promote<! by amputation, than Uy ;my attempt to secure 
the nssel by ligation; pa.rticul::irly is this the C<\11.C wlwn the brachia! :u·1cry 
is wounded near its origin , thcaneurismal tumor cncrori.cliing upon the on..illa; 
under such circum:::tanc('S I bcliern amputation a.t the shoulder-joint to be 
often the best mode of treatment. 

2. There is another form of' tr:iumatic ancnrism, of which the pathology is 
the same as of' that which has been describer!, but iu which the extr:wa<:atiou 
is less extensive, aml in which an adventitious sac !ins Leen formed by the 
condensation of the surroundi ng areolar tissue. This. which i$, clinically 
spc;1king, a. Oircumscrilied Trauuwtic .Aneurism, commonly results from 
punctured wounds, and is rarely met with exccpl in the cour:o;c of the smallt!r 
a.rtC'rie:-; it may be treated by la.ying open the sac 11nd tying the vessel abo,-e 
and below ; or, if in a poRiticm where t.his operation would be undcsirnblc, a:-: in 
tl1f' palm of the hall(], the m:1in trunk may be ligated with the prospect of a 
favorable result. "'\"hen met with in connect ion with a large artery, a proxi
mal ligature may be applied a.:< close as possible to the sac, without opening 
thel<1tter. 

3. Another form of circumscribC'd tr:rnmatic ancmi::m is !hat which has 
been called "Hernial," and which res11lts from the protrusion of the inner Afl-.,. 
coats of the vessel through a wound or laceration of the outer tunic. This 
form of ancurism is extremely 1·arc, its existence indeed being doubted by 
nrnny writers. 

4. Tlic 7'rue Circumscribed 7'rrwmatic .Ancurism results from n. punctured 
wound of an :ir!ery (gencrnlly a large one), which has ltealf:d, the cicat rix 
afterwards yielding, aml a. true sac being tlius formed from the externa.1 coat 
of the vessel and its shc;\th. The trca.tment con:;isls in compression or in 
ligation of' the artery :it ns short a diswncc :1s possible abo,-c the ::nc. Should, 
however (in any of these forms of ci rcumscribed trn.umatic aneuri8m), the sac 
burst

1 
allowing the aneurism to become diffused, or should suppuration or 

gnngrene n.ppear imminent, thf' proper course would be to lay open the pnrt 

~~~~L~~·~dl~1~~~1J~l~!l~cl~~~~1::fssma~1~.:~d;nt~le~~~~~~J.as in the c:lSe of tlic so-called 

Arterio-venous Wounds.-Occasiona.lly an artery and its contiguous 
Ycin arc simultaneously wounded, the externa l wound healing, but a. commu
ni<·ation remaining between the two vc~seb.. This accideut most frequeutly 

~~~~o'~!s~S~·},~~~~1c~u ;l~;,~0~f ,\T'~:~,~~:·:~~~1 i~~~ :-~·t~:·;ci i~~1~~~~~~~' 1t111~~·~~, ~i\.~::~~ ~ 
referred. The preternatural communication Letwf"cn an artery and ,·ei11 may 
assume two distinct forms, known n:specti n:ly as ancun·smal varix and vari
cose aneurism . 

.Aneurismal Varix consists in a direct communication betwf'cn an arte ry 
and a \'ein, pa.rt of the arterial blood 11iiding its w:iy into the ,·ein, which is 
dilated and somewha.t tortuous; tl1e symptoms are the pre:-:.cnce of a small, 
somewhat oblong, compressible tumor, with aja1Ti11g sensation communica.icd 
to the hand, and a. Luu:i11g or rasping sound, rather tlmn the ordinary a.ueu 
rismal whirr. The sound is more distinct abo,·e than below the tumor, a.nd 
the limb is usually somewhat weaker :~nd colder than 1mtural. The condilion 
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~~- ~:~teE~~~7~·e~~:;~fr~d:11:d s1;~~~;~~·~:;i;::i1i~1~·~~~.'t17~. ~:~11~:~~~1,bt~~(';~,~~:1~;~ 1~~~:1:0~~ 
tied abo,·e and below its aperture. 

Varicose Aneurism.-Iu this form of 
distinct sac, which communicates also 

Fig. no. 

A, 1weurbmal vari:x; B, C, an<l D, varicose aueuri~ms; rt, arte1y; v, \'Ciu; 8, i;ac. (Bryaul 

Yaricose. It differs from an aneurismal Yar ix, in that the arterio-Yenous 
communication is intli l'CC t, through an interposed ancurismal sac. It s ~ymp
toms are a combination of tho~e of aneurisma.l n\rix an<l of ordinary trau 
matic aneurism: the tumor gradually enlarges, and becomes more solid from 
tl1c deposition of fibrin, there is a distinct impulse added to the jarring sen~a
tion of the ancurisma.l varix, n.nd thcl'C is an ancurismal whil' r superaddcd to 
the rasping sound heard in th e former affection. The sa.c in this form of di s~ 
Pase has two opcniugs, one into the artc1·y and one into the ,·cin, and thereby 
is much in lhe condition of the sac of a trnumn.tic aneurism which has 
bc·come diffuse by rupture; hence th e proper trcatlnent. consi::;ts in laying 
open the tumor and tying the artery abo,·e and below; in doing this, it must 
be borne in mind that the first incision (which opens the dilated vein) merely 
exposes the external orifice of the sac, and that this must Le I:-ud open by a 
second incision, when the a.perture of 1he artery will be found more d<"eply 
i:;cated. Annandale advises that both artery and ,·ein should be secured with 
double ligatures, and reports a case of' tr::wmatic poplitea l arterio-Yenous 
aneur ism successfully t rcnted in this way. For the Yaricose aneurisms met 
with at the bend of the elbow, Y~inzetti recommends simultaneous compression 
of the brachia] artery and the basilic ,·cin. 

L1:\'"ES Ot-' IN CI SION FOH DELIGATIO~ OF SPECIAL A 1nERTES. 

I h:we gone so folly into the di.scussion of the principles which should gnicle 
the surgeon in tlu: management of arterial hemorrhage, and of the Yarious 
accidents wl1ieh follow arterial wounds, that I do not think it necessary or 
c,·en dc,;iraLlc 10 rccm· to the subject in connection with each ~pccial artery. 
] purpose nwrely, therefore, in this place, to indicate as concisdy as po~.;;ible 
the lillcS of' incision to be adopted in n.pplying ligatures to the several mleries, 
wlicLl1('l' the operation be required on account of injury or of di!;case. The 
slati~tics of the ,·:wious ligations will be fully cons idered under the head of 
Aneuri~m. 

Innominate or Brachio-cephalic Artery.-This 
J'caclu.:d by an incision at least two inches long, concsp<111lling to 
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edge of the left stcrno-cleido-mn.stoid musclr, n.nd extC>nding in the fol'm of 
:rn j n.cro-=s the top of the sternum, and in the line of Ilic right chviclc (Fig. 
!JI). Care mu;:;t Le taken to avoid the thyroid plexus of ,·eins, the middlC' 

Fig. 91 

Li~ation of the innominatearlery. A. ln nominale. H. Carotid. C. Subcl11.\·ia11. 0. Inferior thyroid 
\'ein E. Sterno-mastoid muscle. F. Sterno·byo\ilaudstt'rno-(byroi<lmuscles. (Skey.) 

thyroid artery, aml the pneumogastric and phrenic ne1Tcs. Tlic 
r.::hould be passed behind the artery, from without inwards, 
innomin:.uc ''ein which li es on its outer side. 

Comn1on Carotid.-This ,·essel may be tied e ither abo,-e or LPlow tlie 
point at which it is cror.::sed by the omo-liyoid muscle (Fig. 92). In c it.her 
case, the gu ide to the artery is the inner edge of the stcrno-mastoid muscle, 
the patient's head being thrown backward:s, and inclined to the opposirn s ide. 
The incision for tlie upper operation (w hich is the best, when practicable) 
extends from near the angle of the j:~w to a little below the cri coid cart ilage; 
for the lowe r operation, from a little aborn the cricoid cartilage to n.bout 
three inches downwards, along the edge of the sterno-mastoid muscle. The 
lig:iturc should be par.::scd from without inwards, avoiding tlic jugular vein 
and pncumogastric nerve. Jn opening the sheath, ca re should be taken to 
:woid the "descendens noni" nen·c, which, however, it is said, has been 
oce:u:ionally di,·idcd in this op<'mtion, without unpleasant consequcn('es 
resulting. 

External Carotid.-This Hsse l mn.y be rcn.chcd by n.n incision parallel 
to, hut half an inch in front of, tile inner edge of the Sterno-mastoid mu~cle, 
and extending from near the angle of the jaw to a point corresponding to the 
midc11e of the thyroid cartilage. 

Internal Carotid.-Should it be thought proper in cnse of a wound of 
this nsscl to attempt its lig<ltion rHthcr than that of the commou trunk, an 
incision ma.y be made as for ligation of' the latter in its upper part, the \'Csscl 
beinµ: traced to its liifur('alion, and ligatures then a.pplicd ahOY<' a.ml below 1he 
bleeding orifice. D1·. "r· 0. Bynl, of lllinois, hag reported a ca<:.e in which 
he (unsuccessful ly) lied tlie common carotid an<l Loth its branches for gun
shot. injury. 
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V e r tebral Artery.-This YCssel may be reaC'hr1l hy an inci.;.ion conc
~ponding to either tlic ;Ulterior p!aiso1meun·) or the pos1erior horJcr (Sm.''Li1) 
of the stcmo-mastoid muscle. Tlie gui<le to the artery is t he transn•1·,:;c pro
cess of the sixth cervical vertebra. 

Fig. 92. 

Liga1ionofcarotidl\ndfP.cia\3rteries. (Bryant.) 

Supe rior Thyroid.-This YCssel may be reached either by nn incision 
n.cro::;,; the upper part of the neck, from the side of the hyo id bone obliquely 
outwnrds and <lownwa.nls to the cd::r<> of the stcrno-mustoid muscle, 0 1· by an 
incision of about two incites along the inner border of the latter muscle. 

Lingua l A r t e r y.-This may be tied through an incision an inch long, 
made in a. clirC'C'tion downwards and forwards, immediately behind the corner 
of the hyo icl bone (Fig. 9.)). The superior laryngeal ncn·e should be care
fu lly a\·oided in passing the needle. Podras.k i and Iluctcr recommend an 
incis ion along the upper bo1·dcr of the hyoi<l bone. The platysma. myoides 
being divided, and the submax iUa1·y p:land tumed upwards, the arLery is found 
immediately beneath the fibres of' the hypoglossus, in the so-called triangle 
of Lesser. 

T he F a cia l A rte ry is most easi ly secured whf'rc it crosses the lower 
jaw (Fig. 92); the Occi p ital, n:; it emerges from beneath the i;p\rni us 
muscle, behind lhe ma:;toid process of the tcmpornl bone (Fig. 93); and the 
Temporal, immcdiakly abo,·e the zygoma (F ig. 9-!). 

Subcl avian Arte ry.-The Right S11bclai·ian may be tied in the first 
part of its cour13e, that i:.. between tlic trachcii and !he sea.Jen i mu"'clcs, by 
the incision recommended for Jigatul'C of' the innominatc; on the lej~ side the 
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YCS:<C'l j,. i::o deeply !:'Ca!Nl a~ to rcndC'r the operation almost impracticable, 
thou;:d1 if it be attemptc1l, the l"nme inCil:'iOn (rc\"Cr~l'(I) :<hould be employed. 
Thi,.; opt•ration hns, l bclicH•. lwrn performed but twice on the Ji,·in::i: ~ubjcct 
-by J. K . Rotlgcr.s, of Xl'\\' York, and by )lcGill, of Leeds, the latter !'Ur-

Fig. 93. Fig. fJ4 . 

Ll:.."ation or the occipital artery. (~key.l Lizationor the temporal artery. (Skl'y.) 

g"C'On·~ orK•mtion bei11g indeed not strictly a ligation, hut an attempt fO C'lll'e a 
:<ubc:l:\\ ian aneurism Ly cxpo-.ing the \"C:-'=:::cl an<l 1emporarily compres::1i11g it 

Fig. 95. 

Llgat!onof&ubclavianandlingualarterles.(Bryant.) 

with torsion forceps. ]<,,'ither snbclavian may be tic•d in th<> third part of its 

cour:;e, or exterior to the scalcni muscles1 by nn incisiou about three incl1es 
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long, correspondinp: to the uppe r border of the clavicle, the shoulder J,e ing 
drawn down, a nd the head turned to the opposite side; in dividing the supl.'r
flcial fascia, care must be taken not to wound the external jugulal' ' 'ein. After 
cutting through, if necessa ry , some of the fibres of the s terno-ma.\:toicl mus
cle, the surgeon cautiou ~ ly wol·ks hi s way down to the outer edgC> of the 
scalcn us muscle, in the angle between which and the firs t rib , the vessel lies: 
the need le should be introduced from below upward f' . The art ery m<LY I.Jc 
tied in the second pa.rt of its course, by the same incis ion , the anterior ~cal c 
nus muscle be ing cautiously divided upon a g roo,·cd direc tor; the parts to be 
spec ially gu:mlecl frnm i11jury in thi s opemtion ::ire the phrenic nene, the 
jugula r vein, the thyro id axis, and the pleura. l\rr. Skcy recomme nd!' for 
ligature of the su bchwian in it s outer part , :in arched incis ion , which " is 
commenced about two :rnd a half or 1,hree inches above tile cb.\·icle , upon, or 
irnmcdi:u ely on the outer edge of the mastoid mti sde , . ca rri ed 
sligl1tly outw::irds and downwards towards the acromion, and then cun-ed in
war<ls along the elaYicular orig in of the mastoid muscle." 

Axillary Artery.-This VC$::cl may be tied e ithe r below the cl:wicle 
or in the axillary space. For 1he former operation, an incis ion f'ither s traight 
or semilnnar ( in which case it must be co1wex upwards) is made below the 
claYicle from near it s sternal end to near the alt:l.chmcnt of the deltoid mus-

cle. The fibres of the pec toraJis 
Fig. DG. major requ ire diYision, and 

must be tak en to aYoid the 
ve in and acromial thor::ic ic 
The needle is passed from 
upwards. To S(.•curc the art ery 
the (u/lla, :in incil'ion of about three 
inclies is m:"Hle along the border of 
the lati ss; imus dorsi muscle, though 
many su rgeons prefer an incis ion 
more obl ique to the cou rse of the 
nssel; tlJ e ligature mn.y be passed 
from within outwards, bc twee11 the 
roots of the rn cdian nerve, which, in 
this position, lie on eithersitlc of the 
artery . 

Brachial Artery.-This ves
sel may be tied in its upper part by 
an incis ion along the inner edge of 
the coraco-brachialis musc le, or in 
its middle and lower pa rt s by an in
c i:s ion corresponding to the ulnar 
edge of the bicc-ps . The artery lies 
w1·y supe rfi cially in its who le ex
tent, and is perhaps more easily 
ti r d than any other in the body. 
The ulnar nerve lies to its inner 
side, while the median ne rve , which 
above is to the outside of the vessel, 
c rosses in fron t of it ::it about its 
middle. In operating upon the 

i·ie~i~:~i:~i0~r11:~ep~lr~:l~i:~·5:;1:~1(,~~~;le;.;oar arte- ~~·~~f~:~:~ 1~~1~:~?~~ ~~l'~~Cit~si~1~:~~l .1 1igh 
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R a dia l Artery.-Thi.ii YC'Sscl. in its upper pnrl. li es between the> ~npi -

:;~:~~ li1~,~~~~~~1~~t~J~~e r~~;~~~l~!~r '{tr~~.~~ 1;~~ l~;~c :~:1c~I. i 1~~~~;~ 'p~~.:~~~c~/ 1i\~ 1~~-:~:~ 
by a n obliq ue incision crossing n line from the middle of the arm, at the bend 
of the ell.mw, to the ordinary place of feeling the pulse. The radial artery 
behind the thumb mny be exposed by an in cision ahot1t an inch long, acros.s 
the proximal euds of the metacarpa l bones of the thumb and forefinger. 

.. Ulna r Arte ry .-The general eonrse of this ,·essel may be described by 
a line drawn from the middle of the bend of the elbow. obliquely inwnr<l~. to 
a point half-way down the forearm, and thence parnllel to the ulnar edge of 
the latter. but an inch to its ou tside. The radial bonier of the tle.xor c·arpi 
~!~~~~~~ may be considered a guitle to the YCssel in the middle p<trl. of its 

Inte ros s e ous Arte ry .- This nssel may be reaC'hed by :in incision 
simil:.w to that required for ligation of the ulnar in its upper 1hird. The 
operation has been successfully performed by illichel, of ?\ancy 1 but is Hry 
seldom required. 

Abdomina l Aorta .-The aorta may be reached by a curved inciB.ion 
on the left side of the body. con,·cx towards the ,-crtebrm. nncl extending 
from the cartilage of the tenth rib to near the anterior superior spinous pro
cess of the ilium, the length of the wound bein~ about six inches. The 
Yarious structures being diYided down to the peritoneum, thi s membrane i:; 
cautiom;Jy pushed backward~ . the surgeon tracing up the common iliac to it~ 
bifurcation. about an inch aboY~ which the ligri.turf' shou ld be applied; the 
needle is passed around the aorta from left to right, and from behind forward::, 
special care being rnken not to injure the Yena cam, wl1ich lies to tltc right , 
nor the filaments of the sympathetic nerrn, which lie in front of the vessel. 

C ommon a nd Inte rnal Ilia cs.-Either of these arter ies max b<' 
reached by a cun·ed incisio11. fi,-e 10 sc,·en inches long. passing from abo,-e 
the anterior su perior spinous process of 
the ilium, about l1alf an inch abo,-e 
Poupart' ;; ligament. to the ex ternal 
abdominal ring; 1he peritoneum is care
fully stripped upwards, and the needle 
pas-=ed from within outwards, around 
whiclie,·er vessel is to be securP(l. l n 
tying the i11temal 1'/iac, the surgeon 
must be :.:pccially cautious not to wound 

:11~~1:xt;:i~~~~li~tj~ ~~~\~~~~:.~~t!~C: ~~~ ~:~~ ,~ 
common artery. 

1
'·1:, 

Gluteal a n d S c iatic Arte i-ies. 
-The former \·essel may be reached by 
an incision in a line from the posterior 
superior spinous proce~s of the ilium. to 
a point midway between the tube1· 
ischi i and the great trochanter; the 

!~~\~r a~~ ~ ~~:~:·1t':~ ~~~~~~~~J1ea.~~~i\ i~:~ 

Pig. 97. 

of that already described. 1-!gnt!onofthecommoniliac. (Li~ton.) 
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External Iliac .-This ,.e,,.~e l may be tied by Liston':" mollification of 
Abt•rncthy's method, or by that recommended by 8ir Astley Cooper. Jn the 
fir;o;t operation an incision is made from about two inches within tlw :1nf(·rior 
superior spinous proee:'S of the ilium, in a curn<l Jin<', inward~ anti down
w:ud;:, to an inch and a. half a.born the middle of Poupart's liganrnnt; the 
wound, which is connx downwards, should be three or four incla·~ long. 
All the tissues being carefully divided down to the peritoneum, the latter is 
cau1io11sly pushed and held out of the way, whi le the artery i;;; :-ccured by 
p:t!:: . ..,ing the needle from wirhin outwards. Cooper's inci:;ion (Fig. !Jt>), is 

Fig. 98. 

Llgatloo or the ex1er11al 1ii1.eand superficial rem·>ral arterle~. (Brya11 t.) 

~:~~~;g~~f ~~~~i~;~g~~0,1:,~~;~~~~~f Jj 
Ah(·rn('{hy'R iR the beRt incision, <"Specially as it can n•ry cn.r;;ily be extl•ndl•<l 
upwards , 1;0 :1s 10 ~llow 1hc common trunk to be reached, if that should be 
found llCCC85:ll'J· 
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Femoral Artery .-The Con1mon .Pemorrr,l artery can be readily reached 

:.~;~ f.:. :;l;.1:~~.~:~·~~~~~.:::~~:;.~: 1~i:~:1::;'.::::~£-~r1:.i~'.:~~~'\i~::·~~·~~~~~~'.~;~:::::~ 
the common femoral. The S11per:fidal Femoral artery may be t.ie::d in any 

!~~5~i:~t'.~m~:· t~~~n~~~1
1;~e;vl~~~~1~\\e'l:~~·t:i~~er~:t.i~:~os~~dbest done at the apex of 

~~:. \li\~s R~;~~~.t~~~~~nm~;:~~~}~~g.th~-~~ ;0rt~Zm~,~~1i~;1~1~ Fig. fl9. 

long, beginning about two inches below Poupart.'s 
lig:1ment, midway bctwee::n the nnterior s uperior 
iliac spine a.ncl the symphysis, :rnd carried down
wards in the axis of the limb 1 :rnmewhat obliq uely 
to the edge of the Rartor ius muscle. The fernol'al 
,·ein in this part of its comse lies to the inside of 
t.he artery, and the needle should , therefore . be 
pa,;;,.;cd from within outwarc.ls. The femoml artery 
may also be tied :tt a lower point, where the sar
torius muscle will still be tlic guide for the sur
geon 's incision, the Ye5sel, which at first lies inside 
of this muscle, af'!erwa.rds crossi ng beneath it , and 
fin:1\I.'' being extenrnl to it. 

The Pro.fimda, or Deep Femoral Artery1 ma.y 
be reached by an incision sim il:ir to that employed 
for the common femoral. the latter vessel being 
traced down to its bifurcation. a11d the deep femo
ral tied about half an inch below the origin of its 
circumflex branches. 

P opliteal Artery.-This vessel may be 
rcaclu_•d in its upper third by an incision along the 
outer border of tlie semi -membranosus muscle, a.ncl 
in itR lower third by nu incision between the heads 
of tlic gastrocnemius (Fig. 99) . The "·e in in the former situation li es to tht} 
outer, and in the latter to the inner side of the artery; in eithe r case the 
needle s l1ould be introclucctl between the two vessels. 

Anterior Tibial.-This artery may be found, in its upper third, in the 
spnce between the tibialis anticus and extensor communi8 musclf's. The in. 
cision is made rnther more thnn an inch outside of the sp ine of' the tibia, an<l 
should Le about three inches long. In its lower Im.If the artery may he found 
just out:::ide of the ex tensor proprius pollicis tendon, which, in this si tuation , 
is the guide for the surgeon's incision . Care must of course Le exerc i:-ccl in 
pa!:i;:;ing the ligaturP, to :woid the nn::c eomite:; an<l the peronC>al nerve. On 
the dorsmn <?ft!te.foot, this artery may readily be fou nd between the tendons 
of ihe extensor pollicis and extensor brevis digit.orum. Its course corresponds 
to the line of' tlie first mctatarsn.I intcrspace. 

Posterior Tibial.-This artery may be tied in the cnlf of the lc7, or 
ju.-,t n.hovc the ankle: in the former position, the opCl'lttion should only be 
done fOr hemorrhnge, when the wound mu:<t be made til e guide for the inci
sion, which should be in the direction of the fibres of' the gastrocnemius, n.nd 
about four inches Jon~. Above the n.nkle, the artery may be easi ly reached 
by a scm ilunar incision, conca,·e forwards, about three-fourths of an inch 
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behind th<' innrr mallro}u.,, nnd from two to threP in<·h(';; in lenf!"lh: tlH' 
11redl<• should be pa.ssc<l from behind forward . .:., .:-;o as to :noid the acconipany
in~ ncrn. 

Fig. 100. Fig. 1(11. 

Peroneal Artery .-lf this n·ssel should require lif!"n.lion , which ran 
only lw in case of wound, an incision must be made sim ilar to that re('om
mendt'd for ligation of the posterior tibi~I in its upper third, except lh :~I in 
this instance it will of cour . .,e be on the outer or fibular side of the calC The 
artery will be found lyi ng in a groove between the fibula, fl exor pollicis mus
cle, and interosseous ligament. 
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C H A PT ER X. 

IZ\Jl'HIES OF NERVES, J\ll'SC LES AND 'J' ENDO:'.'S, LHIPHATICS, BL"BS1E, 
BONE::;, AND JO INT8. 

lKJUR IES OF N 1mvEs. 

Contusion s .-Nen·es arc frequent ly subjected to contusion; the effects 
of this injury, which is manifested by local pain and a tingling scns:1tion 
(pins and needles, as it is popularly called ) along the course of distribution 
of the nen·c fibres, are commonly evanescent, though in per.sons of a hy:;:.tcri
cal or ucr\"ous disposition they may be mo re permanent, giving rise. in some 
inslmlccs 1 to a distressing fonn of' neuralgia; 01· the ncurilemma may become 
tliickcned as a consequcucc of' the bruise, causing by pressul'C a form of' par 
~~~~tt~:~~·a lys i s, or, more rarely, a secondary morbid condi 1ion of the ne1·ye 

Punct u r ed Wounds of nen'CS usually result from the pricks of needles, 
or of the hncct in ,·enescction. Partial pa ralysis and nt:!uralgia. may result, 
and may affect not only th(' parts supplied Ly the iujurE:d ncn·e, but adjoining 

~~;~~~-~l~ c:~~\~~~11:s ~:::~~~ 1~:~:·d~~s~;'\"~11~a~~:1 :;;~t~~~il~~!~, c~ l11~~z:;1~;1~; ~~·~~~~i \\._ 
~i?:~~j~,;~~n, relief was afforded only by making a free incision abo,·e the seat. '-~ 

Complet e Division of a nene causes paralysis of the parts supplied, 'j ' 
with a diminut ion of temperature, and certain nutritive changes wl1ich h'.J.'"C .i 
beC'n studied by 1\Ir. Pa.get, and more recently and more fully by Dr$. t ' 
~P~1111~,1.:~s~~~·:e~~C~e, ~~~~s!c~~.1~:-i~rv~1~1~a~~,~; ~~~~, ~~ c~1'~-s~f~;!c~~; 1~::n~1~ ii~~:~.~i 't ~ 

~~·~;i,~~~~:;:~~,:;~;:f;;:~~~,f ·~~:~~:::.~~c~~i~:::f·1~i~L~~i~.~;'.,'.~~~l;:\~'.'.~~;:·:·:::~d.:~1i: i ~ 
rhcunmtoidal, articular inftamnrn.tions (arthropatldes); absence of' pC'ri'pira· .:i 
tion from the affl:cted part; the whole accompanic,1 in many c:nscs by a ~ 

r:.~1;!!~~~t:1~~do;·~i';~ :31~~~=~s~::l~L f~t::~:~l~1 t~l~i~~igh!:~ t~)~11:11 et l 1:a:~~r :1~~~:~;~~1~la11~~l1 ~ t ~ 
R e p a ir of N erves afte r Division.-Thc 

nl'i·n· are ob~cn·ed to IJcc:omc bu lbous, the proxim:il 
tha11 the peripheral bulL, and to pass through certain 
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which ham bren particularly S. ltHliNl by "·:dl(•r a11d by Rrnvier, nml in lhis 
countl'y by Dr. H. ::\I. Beriolc t, and which ai·c sub ... ('qllcntly followt•(I h.y <1 

· proce:-;)iofrepair, 1he nucki ol the 
Fig. 102. m'11rill'mma tmdC'rgoi ng- prolifera

tion , and the con tinuity of the 
trunk IJ('i ng ultimately n•.;tored 
hy m c:lns of delicate libn•)i pro
jl'ctPd from eithe r e;cgme11t 1 and 

.y:- by tilt> coalesccnccof'spindlc cells 
in the intermediate cicatricial 
portio11. In ~omccascs ueighbor
ing 11t•n•cs appear to ad vica1·i
Oll'·IY for 1ho.-.c trunks which are 
divi~l c<l, thus presenting a con
dition .':'Ome wlmt nnalogou:i; to tlic 
collaternl c irculation in Ca..':'C'S of 
art('rial oblitcr:ition . If a large 
por1ion of a nerrn be excisl'd, 
there i!' 11-.;ually no reprod uction, 
and the only chance of re:;.tora tion 
of' function is iu the ,·ica.rious 
act ion a\Jo,·e :dlutlccl to. Jii ,;ome 

m;~~:~1rt~~~:;ieration of median nerve; ISO dia- ~~~~~~~h:1:x~l~~:~it~ll~f ~;n~:;~;~:~ 
nnn•, becomes invol\'Cil in the 

dens<.• 1issue of a cicat rix , or in the exuberant callus produ cC'd in the repair 
of a fracture. A very painful 1H't1r:.1lgic and parnl_rtic condition may result 

~1~~'.~~1111111;s a~!;:~il~1;11~i\~';~1~,11r~~~~·i~~ ~~~:;~1i·~:~~ g11;:·~·~~111111~~,11 :,·~~~!~i11o~::~~·s~ccn sue-

T reatment of Wounded N erves .-lt kL<:. been propost«l to unite 
the cnt ex tremities of divided nerYCS by mt>arn:; f'f' sutures, and scn•ral cn..,<:•cs 
have been reported in which this has been done with foxomhlc re,;ults. 
Tlte 1·e is, how<·,·cr, no reason, n.ccording to l\Iitcliell , who has paid pal'licu lar 
attc11tion to this subject, to believe that immediate union of a cut nerve can 
ever be obtainl.'d, though the use of n sutme might ha.,ten rc,:torntiun of func
tion. Jf this plan should be resorted to, the <'mis or the 1wr,·e m:l.y be brought 
together with n ll<•licate wire secured by pa~:-;ing it s cx trc•mitics through a per
forated shot or Gall i's tube (as was clone by ~Cl:1ton), or a tine pin or acupres
sure needle and wire loop may be used as in th l' hare-lip suture. Bmun and 
L:rngt"nbcck ha,-e reported cast's in which ni.·n ·e-suture was resort ed to long 
aftl!r the occmTe11ce of the injury. There docs not, I confess) appear to mC' to be 
suHicicn t ev idc nC( ' of the sucec~s of this operation to wnrrant it s adopt ion, 
unit'"" in excl'ptional cases, while its use would ~eem. in it self, not wholly 
free from ri,.k. The pain :ttlt•ndinf,! ncn ·e wound:-: may be 3lJc,·iatl'<I hy the 
appli cation of warmth or co ld , acco rding to tht• foclillg,: of the patient, nnd 
<:spe('ially by the hypoderm ic u ~c of' morphia. Hcpcatcd lili::;ll'rin rr is recom
m cndc1l by DI'. )Ii1 chcll and hi i;; co-laborers, for tli e bJ..!.!!!iE._q poi11 of 11en·e 
injuries (causalgio)-aud for th<': muscul:\I' atrophy, farn.dization with the elec
tro-magnetic bat1cry, !:' hampooing, and the altern:ile use of' hot and cold 
doud1e:;. In :t ('a~c of pai1~/ld spasmodic contractio11 of the forearm, fiJllow
ing agun~hot injury, i\'i.b~haum afforded relief hyt'XJIOl'iing and forcibly st retch
ing 1he nc·n·es which supplied the affocted pnrt, :md similar ope rn.tions ha,-e 
b(•Cn :-inee report t·d by the ~amc !'11rgeon, and by Billroth, G:irtncr, Cnlk:n
clcr, Palmer, l\:tcrsen, T. G. )lorton, Jos. Bell , and others. I have myself 
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51retchccl the> mt1--culo--.piral nen·e for traumatic neuralgia of the hand, bul 
witl1 only ten1porary adn1n 1agc. 

Reflex Paralysis, resulting from i11juries of ne1Ter.::. j,. a. nry intl'r<'"t

ing ~ubjt•ct. hut belong::; more 10 the domain of' phy,;iolo:;ry thnn to that of 

practical surgt'r.'': it has been ~peeiallr studied by Prof. Brown-SCquard. by 
Dr. )litchell, of this city, and by Dr. Eche,·erria, of New York. 

]sJUHIES OF l\It:scu:s ASI) TESDOS5. 

Strains and Sprains of mu .. eul:w 1i~,:;;11e arc of ,·ery frequent orcmTen<·e, 
and rnry in :il',-eri1y from the ..;;Jightei't stretching 10 nbsolute rnpture of -.omc 
of 1hc nrn;;;cular fibre,:;;: the trc:ilment eon:-.i~i~ in kl'l•ping the pnrh at re..;f. in 

the U"C of r;;\ightly ~timulating embrocation>:, and in the intrrnal mlmini..;tra
tion (in ea,.:e~ occurring to patiL'nt.s of a rhcuma1ic tendency) of Do,·er's pow
der with colchicum or iodide of potnssium. Corrigan's button cautC'ry may 
be applied if the pain be ,·ery persistent, while the a1rophy and pamlysi<:1 

which ,:;;omctimes result, require fri.raclization, shampooing, etc. 

Subcutaneous Rupture of musclcr.::. nnd tendons may occur eithl'r 
from external ,·iolence. or from the fordh!C' ('Onlr:wtion of the mu!'de it-.clf. 

Thus, the abdominal mu"dei' arc ~ometimcs ruptured during !he proce~:' of 

~~r~~1t1~;;;~~' \\~1:1\~i::~~s~1;.1~1; 1 ~u~lt{~:'.;~o~~l~i~::~~~:~~i~tt~~11~~~1;~ ~~!:~~n~l1~i 1~1:::~: 
acfording: to T. Smith, the cau,.:e of the :::o-callcd congenital tumor or indura
tion of that mu>:cle. Hupture of tendon" is apt to occur from :-udclen and 
unusual exertion.::. e,.:pecially on the part of pcr~Oll" pa'<t the middle time of 
life; tl1u~ 1 1he tcndo .:-\chillis has been known to gfrc way in elderly gpn!le
men who indul7c in the ju\'cnilc amuscmcJH of dancing. The line of rupture 
may be 1hrough the lllU::iClc or through the tendon, though more commonly at 
their line of junction; more rarely l11e trndon may be ,:eparnted from iti' point 
of in .. ertion. The symptoms of this accident arc sufficiently evident. The 
pnticnt experience.;. a Hidden 5hock, atten1lcd with :l. ,..harp pain, (co11p clefoud), 
and sometimc.s an audible snap; the power of U!"ing the part is loM; and u~ually 
a cfo;1inct depr('!",.ion or hollow can be felt at the line of rupture. ]f the part 
be the ::.cat of' vnrico:<e nins, thrombosis and milk-leg- may follow, <lS poillh'd 
out by Ycrncuil. The treatment consists in phci11g the part in such n po-.i
tion a::; will relax the affected mu..;cle or tendon, and :l.llow its divided extn•mi
tic,:;; to be approximated a.i:; elo"'-ely as po~,:;;ibll·. Repair in these ca,:e:i. i;; 
effected, as ~hown by Pagd, Adams, and Demarquay, by the de,·clopnwnt of 
a new ti,. .. uc bt·twccn the divided cxtremitic,., whi<'i1 in the ca.r;;c of a 1endon 

gradually a..;,..,umes the character of the original strncture, but in the Cat,;c> of 
a mu,.:cle rC'mn.ins permanently aR a fibrou" hand. 1 Rupture of the ll'ndo 
.Achilli,i; mn.y be c01weniently treated by an apparatus co1bi:-;tin~ of a collar 
pla.c·cd ahorn the knee. with a cord which pulls up the lwcl of a ~lipper appliPd 
to the> foot. .;o a1' to keep the gn-;trocnemiu-; mu:-;cip tl1oroughly and con:;;tantly 

rclaxc>d. Hupturc of the exH·11~or mu!"=cles of thC' thigh, or or thC' lif!amentmll 
pntellre, shou ld be treated by keeping the limb in an extl'1Hled position am! 
.::omC'what elerntecl; nfter rc·eoYery, a. po:;lcrior :; pl int shoulrl hr worn for :-.omc 

~i1~:i~ .. 1 ~~·~'.~~;;~~t 1,;,u~~~18:~,~~~1:~11A~r11: ~~~st~ 1i1~~~·as ~~111~~ ~~;~c~~1 r~g\~;~~1~~
1~0\~~~ 

pre,.: .. cs and a figure of 8 bandage, and to support the arm in a slinf!. Para-

1 According to Df'mnrquay, however1 under fa\'orablc circumstances nctual rC'g1•nc
rntion of musculnr tissue may occur. 
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lysi:' or ntrophy resuiling from these injuries requires the use of fricLion, 
faradizatio11, etc., ns all't:ady described. 

Open Wounds of tendons shoultl be treated on general principles, care 
being Laken to a.mid g:1ping of' the pan by placing tl1e limb in ::i. sui t:tblc posi
tio11i and by the use of sutures to approximate the cut extremities, if this .!:ieem 
ncce~s:u-y. 1f' the pro:l'imal extremity of Lhe tu t tendon should he 1·ctrn<:ted 
out of reach, its distal e nd may be attached to a neighbori ng !endon 1 as acl
\·ised by Denondlliers, Tillaux, and Dupla.y. Annandale has succes:- fully 
pared and reunited Lhc tendo Achillis, more than two months aft.cl' it sdi,•ision . 

Luxation of a Tendon from its sheath is occasionally met with, par
ticularly in the C<l'°C of tltc biceps, pcroneus, :rnd tibialis pOslicus mu;,;cle:S; 
the treatment consiRts in rci:;toring lhe displaced tendon to its norm: ~] po~ition 

by manipulation, and in ende::t\·oring to pre\·cnt rcd iil-placcmcnt by the use of' 
a compress and bandage. 

INJ c<n11~s 01'' THE LnIPllATJCS. 

These present, ord inarily. requiring special comment ; in some 
cases, however, in which there a rnricosc state of the lymphatic trunks 
(a condition usually associated with one of the rnrietics of Elephantiasis 
.Arnt.um), wounds of the affi::cted part are followed by a copious and sometimes 
troublesome flow of' a milky fluid, constituti ng a tnuunatic form of what is 
known as lymphorrl1rea. Such \\"Otmds are difficult to heal, and sometimes 
degenerate into obstinate fi~wl:c. Carefully applied pressure, anti the use of 
cnustic, or even of the liot iron, would seem, in such a case, more p1·omising 
than any other remedy. 

These are chiefly of interest from the possibility of their being mistaken 
for injuries of :uljoining articulations. " rounds of bursa:- heal with oblitera
tion of the sa,c. Should suppuration occur in a bursa, without extcl'nal 
wound, th<" parL should be freely opened, and trea,ted as an ordinary ab1'cess. 
Jnjuri cs of bursa' i:;ometimes result in ch ronic strnctnral changes which will be 
described in :rnother part of the \·olumc. 

lN.JL'HlES OF BONES. 

in a separate chapter, bones 
of shape (bending), withouL 

Contusion of bone hai:; alrendy been referred to in the chapter on gun
:-hot wounds, as a consequence of which injuries it is not unfrequcntly met 
with. If may al:.o occur, however, as the re~ult of accidents met with in 
civi l life, and is frequently pl'oductive of \·ery serious effects as regards the 
limb, or even the life of the patient. The nu·ious inflammatory cond itions of 
bone, whidi will be hereafter di1'c11sscd 1 such as pcriostitis, nt:crosis, and 
osteo-myelitis, may all result f'l'Om contusion , while in spPeial localities, as in 

:::~,:~~~~;~:~:i:~·~~~~1:~";,;~r·~i~~~::::~:~~,:~:~;n~:~~:~:·~~~~1.~~~7; r.°.;~~:.':.~~~~~;~1'.~ 
primary treatment of contusion of bone is to be conducted in acconlance with 
the principles which guide the surgeon in the ma11agemc11t of comusion of 
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other parts. The opcmtiYe mcn!".urcs which may be reriuircd by the after 
eon,;equcncc~ of 1his form of injury will be rcfenetl to in another plaCP. 

Bending of Bone, :tpart from fracture, can only be met with in ,·ery 
early lifo, or u1ul(·r 1hc influence of ,-ome morbid condition which dimini'<he:..; 
th<' proportion of the earthy con.::.tituPnts of bnne, a-1 in ca-;e:-> of rickrt.::. or of 
osteo-m::i.lacia. The rrcatnwnt consi:;ts in attempting to remove the d<:'fonnity 
by the u~e of suitaL\e splints :rnd bancbge:« The splint may be npplied 10 

either the conrn,·c or the con,·ex: side of' the limh, but in either case care mu::.t 
be taken to 1m!\·ent sloughing at the points of grcatci'it pressure. 

IX.Jl'Hll~S 01" .)Ol'\TS. 

Injuries of joint~. npart from dislocations, which will Uc considered here 
after, may Uc cla5::.cd a;; contaslons, sprains, and 11:0111ids. 

Contusions of joint;; are of frequent ocC'111Tcncc a.s conc:equf'nC('S of fol Lo:, 
blows, etc., am! if not ,·ery severe'. and in healthy persons, an' usually readily 
rcco\'cred from; in othcl' circum~tanccs, howcn~r, !he resu\t:o; of these injuries 
may he very serious. llip disea5e is not unfrequently traced 10 a fall or blow 
upon the hip, as its exciting caust•, and l lia\'C known a simple fall upon the 
ice, in a hoy of strumou<> constitution, to be followed by osteo-myeliti~ of tlie 
humerus, with suppurative disorganization of both elbow and shoul!ler-joint~, 
requiring e\·entually amputation at the latter articulation . The trertl111ent of 
contused join1s ~liould con.;i:o;;f in keeping the part a.t complete ~· and in 
applyin:; ~d, with le~hcl', if ncccs;;ary; and, in 1\ic later stages, in affonling 

S :-upport by mt'ans of an cl!!_stic ba.n<lage, and in the use of mctliotlical friction 
nnd of the cold douche. 

i Sprains.-..-\ joint is ~aid lo be sprnined, when, as the result of a twist 

J ~~~::!:~~: ~~~~,;~~:~~~~~!'.~~::1 ·~~·i:i·~~~~:;~~;:,~~:~~i;'.~~:~~:::'.::~:l'.~,~.~~.'.~~F:'.,:~:~: 
tjoint:. of the foot. The condition may commonly he easily recognized. The 

1 r~·::~~i: ,:!:::~·~~~~[ .~~H~~r~:~~!f~~:~,i::I'.:1·:t.1i;:~i'..~~<l:~~:~;\"~:~eifr~~::~~
I f '.~~t\~::.'1~·~:~::,~~~f :::;'.~~S~1~;;;; '~l~i.~~~~d~;::~J(~CJ~;" :\:~~,'~1:;:~'~!:~~!.~;r'::·~ 
( the course of from a fow minutes to half an hour, though a pa.tient with a 

~prn.inc1l ankle may l'-Ometimes continue to go about for se\·eral hours, not 
being indeed con~cious of the severity of' his injury till he comi:s to remorn 
his hoot at night. The pro,qnosis in the large majority of ca5'es is fovora.blf', 
thoug-b 1 in olt! person~, tlie joint. may remaiu Rtitf and p:1inful for many weeks 
or even months after the subsidence of acute symptom~. The• a.rtieubtion 
~omctimcs heC'omcs the ~eat of chronic rhcuma.li:-;111 1 whil~ more 1·arely. if the 
patient be strmnou~, suppurati,·e di::'organization of the part may cns111'. The 
treatment in lhe acute stage con:<;i~ls iu keeping the joint at enti1·c and 
in making col!.l or \\'fll'lll application:;, ns mO-"L agreeable to the I 
have often, Ly tltc u.:;e of' warm spirituous fomentation:;, such as 
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of opium or tinct11rc of al'llicn, sneceedcd in diiilpni::ing the swrllin~, ::rnd 
rclie,·ing the other symptoms of i11f1:\mma.tion-:-timula1in7 t\1rm down, a.-. it 
were-more quickly tli:tll by th<: use of evapomting lotioul', :1r;; mmall.r rccom
rnendcd. In tii<' later stage::: tlte part must Uc Wt.'11 :-ouppol'led wi1h a soap 
plaster a.nd bandage, or an elastic stoC'king, :incl :suhjectctl 10 mC'tliodital 
kneading and frictiou (massaye), and the ui:;;e or the cold douche. Jlfussage 
has been recommendt!d in the ;~cute stage, and is f':tid by Dr. Grr~ham, of 
llo:;ton, to ~hor1en the pl'riod of tnmtmenl nry materially, but I eonfo:-;s that 
l slioulcl li c,:;itate to employ i~ in a case of' rcet:1H spra.in. \\'hen a patient 
with ~prainetl ank\(' is um~hlc, from the nat111·(' of hiR avocations, to !'-ltay at 
home n.ud keep the pal't at rest, it ma.y adva.nt;1gl'OL1i<ly be supported with a. 
pla,;;ter of' Paris bandagC', which will allow of ;i ccria.in amount of ex1.:rcii-e 
without injury lo the joint. 811011\d the su rgeon luwe the opportunity of 
seeing tlw t:1se at an early period, before the occurrence of inflammarnry 
r:.ymptoms, it might be proper to completely smTOull(\ the joiut with long :u1d 
bro:~cl adlte15ive strips, supcradding a gypsum Landa.ge-n. mode of trcalment 
which lias cx:ca):.ioually succeeded in preventing 1he occurrence of' infh~mma
iion anrl it s Lrouhlc>,;;omc sequcla!; if this plan be adopted, howt·,·er, the case 
.::.hould be very carefu ll y watcltcr\ 1 lest injurious constriction or C'\"Cn sloughing 
should result from the pressure employed. 

Wounds of Joints.-Thesc injuries can usually be recognized witliout 
difli('ttlty, either by the exposure of tl1c articular cav ity. or. if the wound be 
Rm;\\lcr , by 1he escape of synovia; if, howe,•cr, rhcse evidences be not pre
sent, it is an imperative rule of surgery that no cxplornt ion with the probe or 
otlierwi:'e ::;lioultl be inst,ituied, le:::t the very complication that i~ dr{'adetl 
sbould be induced by tliesi• manreuvrcs. The prognosis of a. joint wouml 
depend:-; on the sizt• and situa.t ion of' the p:u'licular articul:ition wl1ich is aftCcted, 
the naturr of the wound itself, and tlie constitu1i onal condition of the patit:'nt. 
'\\-onnds of' the smaller joints, ~uch :1~ of' the fingers and toes, are commonly 
reconretl from wi1hout. difftculty, although ancl1ylosis of the articulation 
usu;dly results. Small incised wounds of even large joint~ may terminate 
fiwornbly under C'xpcctant treatment, while lacerated woumls of 1he sa-me 
joinis, c~pecially if complicated with disloc:ition or fracture, almost inevi1ably 
require excision or amputation . Ag11in, in a strumous patient. a compara
tively slight wound m;1y give ris(' to snch disorganization of a joint as wou ld 
not tmsue in the casf' of :.\perfectly healthy person . 

'l'1·cat111e1il.-Jn the case of a. simple, uncomplicated wound of enn so 
lar)!;e a joint ns the knee, the smgeon should make an attempt to sa.ve the 
limb. ]fa portion of the instrument which has cau.sed t!iP. injury remain in 
the wound (a~ oft.en happens in cases of nccdl1• puncture). it should be C'are
fully cxlracied, nm! the wound then hrrmetically sealer! with gauze and col
Jodion1 or with liuL dipped iu lhe compound tincture of benzoin . The patient 
slt011ld be kept in bed, with tl1e limb at complete rest, thej0lriroe:ings111Touncled 
with ice.bags.. The di et should be unirritaling, and opium may be freely ad
miniMered. Under this trrntmcnt the wound mny heal, :ind a useful articulntion 
he prc.servcd . If, howen~r, the course of events rnkes a less favorable turn, 
as is apt to happen with palicnts in adult lifo1 the whole joint may become 
acutely inflamed. that condition being then developed which is known as 
traumatic arthritis. This differs from the ordinary forms of arthriti s, which 
constilute the" white swellings" so often met with in pract.ice, in that, in 
them, Ilic cli~ease mni:illy originates in 1he cart ilage or the bone itself, while 
in the traumatic form of the affoction the synov ial membmne is first in. 
tlarned, and !he othe r tissues become im·olved secondarily. '\\rhen t1·mtmatic 
arthritis occurs in a case of joint wouu<l, the treatment abo,·e directed should 
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be somewhat changed; the use of cold mny be aballlloncd, and warm fomen
tation1' or cataplasms substi tut ed, while a few leeches may Le applied lo the 
neighborhood of 1he joint, and calomcl an<l opium exhibited internally. At 
the ~ame time tile strength of the patient must Uc su:-.tnined. by the adminis
tration of concentrated food. and cn•n stimuhnts if necessary. Any abscc~f':CS 
which form nround the joint should Le opened as soon as they me detC'cted, 
while, if suppuration occur within the joint itself, the question of excision or 
of amputation may :tgain arit>C. 
~ incisi'ons into suppurating joints, as rf'cornmcndcd by 1\Ir. Gay, are 

often of the greatest sen·ice. To be etfocti,·e, they should be j;·ee-mcre 
puncture~ are worse than useless-and should be so situated as to allow of 
perfect drainage; it is not, howC\'er, necessary to slit up a joint from side to 
side, and it should not be forgotten lhnt , as l\Ir. Ilolmes puts it, these inci.-:ions, 
"if they do no good, will certain ly do ha.rm ." The object and the sole object 
of opening a suppurating joint is to secure free drainage, and this object can 
be bell(·r accomplished Ly an incision of moderate size judiciously placed, 
than b)' a larger one in another part of the joint. Drninnge may be assisted, 
as sug~ested by )lr. Holmes, by the intro'luction of a Cliassaignae's tube, a 
bent probe, or. whi£'h woultl be s lill be11cr, a coil of fine wire, as recommended 
by Mr. Hobert Elli:;. Should this treatment prO\'C suc('cssful, tl1e inflamma
tory symptoms will gntdually subside, and the suppuration lessen in amount, the 
patient e,·entually rcco,·cring with a, probnbly stiff, but otherw ise useful 1 limb; 
during conrnlescenec the joint should be kept in such a position as will allow 
the limb to be of mo."-t use, shou ld anchylosis occur. If, howe\·cr, the patient' a 
condition does not impro,·e after openi llg the joint, the surgeon should not 
hcsita.te to resort at once to nmputation, or, in some cases, excision; for, 
although the prognosis of operati\·e intcrforencc, under such c ircumstances, 
is less tiworable than in cases of' chronic disease, still, as it offers tl1c patient 
his only chance for lifo, it should be unhesitatingly resorted to. 

Amputation or Excision in Cases of Joint Wound.-If opera
tive treatment be required, eiLher a::; a primal'y procedure or in a suhscquent 
stage on account of the occurrence of suppuration within the articuhtion, the 
choice between amputation nnd excision will depend in a great degree upon 
the particular joint concerned. In the upper ext remity, a.mputn.tion can be 
rarely rC'quired, except for special circum::;tances connected with the constitu
tional condition of the patient. and excision, either primary or secondary, 
should be preferred, in cases which require any operation at all. In the 
lower extl'emity the case is somewhat different; the !lip-joint is so deeply 
seated tlrnt it is scarcely e\'er wounded except by gunshot injury, in which 
case, for reasons already given, primary excision is the mode of treatment to 
be adopted. Wounds of the knee~joint are among the moat serious injuries 
met with in civil practice; if compliea,ted with fracture or di,o;,loeation, they 
should, I think, be considered as cases for amputation; although exceptional 
instanccR do undoubtedly occur in wilich recovery without operation follows, 
even under these unfarnrable circumstances. R.ccision of Ilic knee-joint, foi· 
traumatic causes, is not n ,-cry promising operation; st ill , in a young and 
healthy person, if the destruction of p:irts were compan.ttively slight, it might 
be at lca;;t a justifiable procedure. M. Spillman, who rejecB knee-joint ex
cision in military surgery, yet considers it a suitable operntion as applied to 
cases of injury met with in civil life. Eleven such ca.scs which he has col
lected, excluding gunshot wounds, gfwe six recoveries, thn•e deaths, and two 
consecuti\'C nmputations (Arcl1ives Cfo. de 1l!Cdecine, Juin, 1868, pp. G8 l-
701). Five cases of total excision for compound fracture, collected by Pe
niCrcs, ga,·e four deaths and but one recovery, while six operations f'or joint 
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wound, without frncture, gaYC but one death and fh-e rcrovcries: as ju...ily 
ohscrved, howcn·r, by this writer, the~e C':t"('S might, pcrliapg. l'qually well 
hn.n• reco,·erc<l without oprration. Cu\ll('rt;;:on's tables include 28 caS(''i, with 
17 recoveries, a.nd 11 deaths. "Then an attempt has heen made to san~ the 
knee-joint, Lut wiil1out succrss, :lmpurn.tion should be unlieP>itatingly per
formed, as offering the only remaining chance of preserving lifo. One point 
worthy of' notice in connection with wou11ds of Llie knee, it' the frequent oc
currence of ;;uppuration abo,·c the joint, ab:;cesses bt'i11g formed which cli..:-.ec::t 
up thr mustl<'s of the thigh to a. considerable exten1, Uctorc giving e\·ide•H.'C 
of 1heir exi!'l-tcnce. lL is Lhis deep-seated de:-truction of tlie ti:<sues of the 
thi,::?;h which constitutes one of the chief dangers of wounds of the knec-joi11t, 
nnd which renders any operation performed under t11esf' circmn:;Lances very 
a.pt to terminate unfrixombly. " rounds of the ankle are attended with le~s 
ri sk than those of either hip or knee, and recovery may often be obtained 
without opcrn!ion, though in other cases excis ion or amputation may be re
quired either primarily or secondaril y. Spillman has colleeLed 1'ixty-eight 
ca.-es of complete or partial excision of !he ankle for compound fracture or 
<li,;location, the ref'ults h1.lYing been a"ccrtained in s ixty-six. Fifty -one 
patients r1::covcrcd with more or le::.s m:eful limbs. two recovered nfter ampu
tation, and thirteen died (two of these having hecn likewise prcviou~ly ampu
tated); the mortality of the opcrntion is, according to these figure!", about 
twenty per cent. Culbertson's statistics n.re more foxorablc, 15-1 cases giving 
but 1 \)deaths, n mort::dity of only 12.3 per cent. In the consen•n.ti\·e treat
ment of' these injuries it is of great importance to :<upport tht> foot, t'=O tltat 1he 
patient after reeo,·ery may be able to w:~lk properly, anti may not be left with 
an extremity anchylosed in the position of apes equini1s. 

J h:we already referred (p. f.i!I) to the proposal to tie the main artery of 
a. limb, as a means of preventing or curing traumatic arthritis; reco,·ery has 
indeed followed ligation under these circumstances, but no suflieient evidence 
has been adduced to show that the good res11\t was in {lll)' degree due to the 
operation, which, beside bei ng unpliilo,;ophical in conception. c,·idently adds 
au additional risk, without any compen;;:ating prospect of benefit. l have, 
moreover, been assured by dii;tinguishcd army surgeons1 who saw the plan 
fairly tried during our late war, 1haL it proved then a,; unsucccs::.ful in prae
ticc as it is unscientific in theory. 

CHAPTER XI. 

FRACTURES. 
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directly traceable to ignorance or neglect upon the pn.rt of 1he 

C.\FSES v~~ FnACTVRE. 

The~e may be divided into the excitiiig and the predisposin9 causes. 

Exciting Causes.-Thc eHiting causes of fracture nre external 'l:io
leuce nnd 111usc11/or actio1i . 

1. External l l'olence nwy act directly or 1'ndirectly. Gunl'hot frncturC's 
a1'e perhaps the best cxnmplcs of fr:i.clui·e as the rcf;u]t of dir('cl ,·ioh.>nCt'. 
while fracture of the clavicle from a fall on the !-.houldc1·, 01· of' !he r:tdius from 
a fall on the han<l, may be tahn as illustrations of the injury a~ produced by 
1'ndfrect violence. Fractu re by co11nler-stroke (the co11tre-co11p of Frcncli 
writer~) is a form of the fhu:tul'C by indirect violence, in which the force is 
appliNl to one side or extremity of the bone, or system of' bone~, whicl1 nrc 
:-;o unitf'd and fixed that, by the natural elasticity of thf' parts, the force is 
tm11:-:mitted 1 and produce:" ii:' effect, not at the point to which ii wa:;; applied, 
but :it ;i point oppo:Site. Fiimiliar excimple~ of' fracture by counter-stroke arc 
tlio~e offrn.clure of the ba!"e of the ~kul\ 1 from force applied to the top of the 
hl•ad, of the frontal bonf' 1 from a fall upon the occiput, or of the sternum, 
from \'iolence applied to the back. The ~ubject of contre-coup or counter
strul·e , lws been inrnlved in ~ome confusion by the various mcanillgs which 
clim·rcnt authors have gi\"Cn to the term; a~ u~ed here, it is to be understood 
as dcnoti11g merely a ,·ariety of injury from indirect dolt-nee, the mechanism 
o!' which i;;; explicable by simple and well-undt·r~tood physical laws, depend
i11g entirely upon the structure :rnd connections of the bones and othei· parts 
inrnJ,·ed. 

2. Fracture by J1Iusc1tlar Action is not of very unf"requent occurrence, 
though Lhe cases in which fracture is pl'Oduccd hy pure dirulsio11, or tearing 
a:sunder the fragments, arc nu·er tlmn is commonly supposed. Indeed, the 
only instance5 of the kind with which I am acquainted, are tho,.;c mre cases 
in which fracture of the stemum has occurred <luring the act:; of parturition, 
vomiting, etc. Jn th1~ more rommonlyquoted instanC('S of fractured olecranon 
and fractured patella, the mecliani:::.m is somewhat different, the bones (ns 
justly remarked by Dr. Packartl) giving way like over-bent lcvers1 across the 
cornlyles res.p(·ctively of the humerus and fomur, though thefract1fl'ing force 
in thc:;e cases, as in those of fractured sternum, is mu:,;cular contraction. 

Predisposing Causes.-The prc><lisposing causes of fracture may per
tain to tlie bone ii.self', or to tile general condition of the patient. Thus, the 
sil1tation of a hone influences its liability to fracture; the cl:i,icle is much 
of't<'ner broken than the ~capula. , and the lower than t l1c upper jaw. Again, 
ihcfimction of a. !Jone may predispose iL to f'racrnrc; the bo1ws of the lower 
cxtrumity, which support the trunk, or those of the uppc l' ex1remi1y, which 
arc constantly enf[agecl in the attirn employments of lifo, arc more liable to 
fract1n·c than 1he nrtebra' or sternum, tile functions of which arc difforcnt. 
The following table, condenscll from tlw st:ttistics of Lonscla.k. Xorri:-; 1 and 
Malg:aignt•, will exhibit the relati'"c frcqut•ncy of fr:teturc in difft•rcnt parts 
of 1he body, in the ~Iiddlesex Hospital, l1tjnnsyh'ania Hospital, and llOtel 
Dieu:-
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Amon~ the pretlispos ing causes which pcrt:Lin to the genera.I condi tion of 
the paticllt, age occupies a promi1wnt place. Tl1ere can be no question that 
the old arc more apt to IJe liu~ subjects of fracture t h:in the youn~, partly 
on :1cco11n t of tl1c greater brirtlem.•ss of their hones, a nd partly from the 
general rigidity of lip:amcnts a nd muscles which attends adrnncing age, 
and which renders the entire frame less elastic and y ielding, and ther<'
forc more li ahl c to this fo rm of injury. No age is, however , exempt from 
fractu re, and not a fow instanc<'s :uc on record in which this has occurred 
e\·en during fr:ctal li fe. Tlie c ircumslance tbat old age predisposes to the 
occ11rrence of fracture, docs not contran: ne the well-known fa<'t. that most 
of these injuries a.re met with in those in eal'iy adult life, for the ~impl c 
reason that such persons tll'C most eng:.1ged in n.ctivc e mployments, a nd 

therefore, most exposed to n.11 forms of injury 1·csulting from exte rnal 
Ser, as might Le supposed , exerc ises a n influence on the liab ility 

to men, from the nature of their occupations, being more apt to 
ha,·e bones than women; for a s imilar reason the rig/it si c11• of the 
body more exposed to f'ra.ctul'e than the lej~. Cert:1in forms of' cnthexia, 
or ccrt:-tin diatlicsi·s, may be comiidc rr d a..;; predispo.sing ca.uses of fracture. 
Rickets undoubledly exercises a powerful influence in this way, a.s do osteo
malacia, cancer, sypl1ilis, scrofula, gout, lucomot01· ataxia, and general para
l.1Jsis of the insane. Some very rcmarkn.ble c;isesare on record illustrating the 
fra~ility of bolles under N:1·1:-ti 11 cond itions: Gibson. Arnott, T yrrell , I.onsdale, 
and 11. Tliom::on, li:we descrilwtl suc li ca.ses, b ut the most rcmarka\Jle of all 
is tliat published in the Jo11r11"l des Sctvrwts for 1690, and which appears to 
he the :::ime ns one quoted hy J\Ialgnigne from H:winrt, in which an appn.rcn tly 
healt hy you ng woman of' 30, during three months' co11fi11<'ment to bed, sus 
tai11 ed, it is said, fractures of e\·e ry hone in the body. Esquirol is st~id to 
h:we po:-ses.o:.ed a skeleton which exhibit ed traces of more than two hundred 
fr:1ct11res. 1 l n many of lhC'se cases 11nion n•a<lil_v took place, but in one men
tioned by Stanley, and in that of ll. Tliom::ou (i n which indeed the l>oBCS 
n.n• described a.s sepctrating rathel' tltrrn breal.:iag), the fractures :tppear to 
ha\·e remained ununited. 

VAlHETJES OP FRACTURE. 

Fractures may be Complete or Incomplete; tl1ese name~ suf
ficienll y express their owu me:ini11g. Tbc form or incomplete fracture usuaJly 
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mrt with in ci,·il life j;:, lhl' partial or·· grrrn-stirk" frnctnrc, in which !l-ome 
of tlu• bony film:;:. h:wC' ::i:i,·C'n way, wliil~ the 1·e~t h:n·c yiel<led 10 the force, 
brntlin:,r but not hrcakin,!! . In military prartirl', incom-
plete fractures arc on·a..;ionnlly produced by blow~ from Fig. 103. 
sah rl':;;., lmt more of'l<'n by ~un,;hot wound;;;, 1 he principal 
Y:tril'li<•:.; being tilC' .fiss11red frat'lure, tl1e !/roaring fra<·ture, 
in '' hi<·h a piece is cut out from the !!idC' or a bo11(', and 
the b11tton-lwle or per.fiuating fracture, in which a piece 
il'.l fairly punched out from the centre of a hone. Tlu.>:.;c 
lernh (complete aud incomplete) arc principall_v u~ed in 
refercnct• to tlw 1011,!! born.·': in the l':l'C of flat bone.-, as 
of the i:.kull. many of the frac•tures ml'l wi1h iu ci,,iJ life 

flrc incomplete. Th<' mo;-;t u,;ual nnd the mo:;;.t imporrant 
di\i:.;ion of fract111'('."' is into simple and compo1rnd. 

A Simple Fracture, n'iihc term is t1 'icil in tlii"' hook, 
is a (rttclure in wlticlt th('l·e are b11t l!co fra,qments, and 
whic/1 does nol co11111nmicate with an open 11·01md. This 
ddi11i1ion, which ~eem.:; 10 nw to corn·spond widi the nw<111-

i11~ \ll't1ally attach<'d by ~lll't!'''011~ 10 the term simple frac
ture. j,. f'i:.sentially the :-:uu(• n;; that gi\·en hy )Ir. Erich.:;cn, 
hut rlifler~ from the dl·finitions ~in:-n by Prof. llamilton 
and l'roL Gros;;. the fonnnauthor usin:? the term :t"equi,·a
lent to )lalgai)!nc's siugl" f'raeturc, without rt'g-anl 10 its 
i::u\;c111a11eou:; cl1antckl'. wliil1• the latter n::?artl:; m<•rcly th~ 
ahf'lenre of external wou1ul, without reforcucc to tli(• 1111mh(;'r 

of fra):!;mcnt:;.. The cla:.;.;ifi(':ttion adopted by )I 1" I lornid ,!!t', 
in !lnfmrs's S!Jslnn of Slfrgrr,11 (which would make this fonn 
the" ;:imple, single fra<•turc'"), j,., perhaps Ila· mo.:;t strictly 
corred, but ii' almo.;t 100 cornplic.ated for common use:. 

Compound Fractures are fracturrs wldclt comm1micate ·!citlt tlu er
trnwf r1ir thro11,9!1 ft u·o1md: this wound is 11~u:Llly, thouf?h not 1wc1''"•uily, 
an external or cutaneous wound; a f'ractnl'e of I he jaw may be compound 
from a wound through the bul'cal mucous nwmhrn11e. 

Comminuted Fractures a1·e thoo:;e in which ihere are more than two 
fra,!!1111·11t~. the line,.; of fractun·, howcn~r. intf:'r(•om111tmi<'ati11g with c:1fh oilier 
and oc·<·upying tla• !'lalllt' P,:<'llcral po;:.i1ion a~ n·µ:ard::i Ilic 
hon(' att4:-eted. .A 11111/tiple fracture. on the otht•r hand. i:i Fig. 10.J. 
one in which the hone i~ the !':(':ti of two or more: di:.;Linct 

fr:1ctur(•.; not ne<·i•..;':\l'il)' ronnN'lerl with each 01hn; tliu~ *· 'f. • . 
1he 1wliu~ may be broken ju ... t bl•low it.;, head ancl again , 

~~~;,~ jtt:~~ ~;;~~~. ~~~ 1~1:;IJ~:~:,i~~t;.'.1ro71~;~;~/rn~'.~~~;·:::~'.~ ;~11:~ '''..1 ~·i:{~' ) 
111ulliplc f'ractul'e in whid1 the !tol11tions of' ro11ti11uity are 
hut two in number. Comminuted and mul!iplt> fraeturl's 

~;~g:::~1;;:,~0,: ~f ~f ,~f ::;t:;.;;~,\~:i;~~~;;.ff ;;~,:~~/[f~al ,:::~:::~:::;;\~:;:;c 
bP suC'h communication, the injury become,.; a rompo1111d co11unin11ted ji·art11rr. 

Complicated Fractures are frart11res w/1icl1 are arrompm1inl h!J 
so111e otlter serious ii1jury of the sa112e purt. Tints a fracture may be com -
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plicated by di;.;loration of :t neighboring joint. hy rup!mc of :111 important 
m't ('['y, or by a se \·cre fl c~ lt wounrl which docs not cornm1rni tat(' with Lilt! 

Sl'l\t or fradut·('. Some ::wtbo1·s ,.:;,p('ak of fraeturc~ 
Fig. 105. bt:ing complicated (i n thi s tccl mi <':'l.i st' ni'e) Ly any of 

the various lesioni; to whid1 the hum:in fn\mc is !)llh
jcct, Lut th is, it :;eems to me, is in<'orrect; thus it 
would be wrong to dc~cri\Jc a. fracture of the ri,qlit 
thip:h as compliroted by a <li:slocation of the /~fl 
shoultler. or a fr:i.c•rnre of any of' the extremi ti es as 
con1pl/caled by a wound of the pleu ra or lun,tr. though 
the l:it1er lc:;ion, if' produced b) th e !-i liarp frn.g111cn1.s 
of a. broken rib, would bC" a tl~chnie:1l complication or 
that injury, which would the n be properl y callc<l a 
complicated fracture or the ri b. 

Impacted Fractures :ue those in which one 
frag111 c 11 t is drin:u into and fixed in the other. 

Intra-periosteal Fracture is I.he term ;1 p

pli cd to a. fr:.i.cture u11actomp:u1iec1 hy la.cera.tion or 
tile periostcum; it is a form or injury rareiy met 
with exci.'pt in certain flat bones, as those of the 

skull , and, indeed, the creation of this subdivision seems to me to btJ or very 
liLtlc practical utility. 

Ue ~~~!~~~~1~~g0ff:~t~~~s~ri1~e=;~1~1i~1~si 8:1:~1~0 1~:'.:1~~1~~~11:r~f~,·~;1i~li{~;~1)~~~r~;. 
casl's heing pretty much the sn.mt'. Sepnration of :in epiphy"is ma.y taku 
plate a t e ither end of the humern s, tli e femur, or tl1(• tiLia., and at the lower 
cxlrcmity of Lhc rad ius; it is also frequently seen jn the case of cerlain Lony 
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Fig . lOG. 

Deformi1yr6sulting from injury of rad.al eviphysisiuchlldbood. {Fromn pnt:entin the Episeop:i.l 
IJO~J)ital.) 

one hand, while the othe r excrci<:e;; the movl'menrs of Acxion . rotation, etc., 
when, if the cal"le Le one of s(•pamtt·d epiphysi:::., the lesion cn.n readily be 
recognized a.:: bt..•ing n.bo\·e or below the line of the joint, a;; the case may lw. 
Epiphyscal inju1·ies arc apt to lw followed by arre:::.tetl ::trowth of tlw atli:eted 
bone, and thus soml'times cause great deformity, as sllow n in Fig. lOG. 

Snn·To:i1s OF FnACTL"HE. 

D eformity.-Tbe most prominent, and one of the mo:;t characteristic 
symptom-. of fra<:tme is deformity or~- The Causes of Displace
ment, in ta.:;es of f'rncture, ha Ye been the subject of nrnd1 disj)llH' among 1'J':4-

tcmatic writers. ""ithout en1eri11~ into a minute di.:;cu:-,,;ion of' this m111ter, I 
may ~a.r, in µ-(·ncral term,;, 1hnt the (':l.U"l'!'i of di::;ph,·em('lll n1·e fourfold, Yiz., 
1, the for('C that produl't's tl1c fnu.:tnre; 2, the :wt ion of :-nrroundin7 mu.;l'les; 
3 , the weight of tile limb below the ,,;eat of fracture; and I, the n:uu1·:\I cJao;;
ticity nnd resiliency of the ligaments and other :;oft. tissuC's a.born th e ~wat of 
fracture. 

J. Deformity from tlie h!fluence of the fracturing force j,<; seen in ca ... c·~ of 
dep rc:::.-cd fracture of the sk ull, in ca.;;.cs of' pania.l fracture of th e c-lnsiclc will1 
inward angular deformity, a.ml in cases of impacted l'r;icture gcncr:illy. 
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Pain and T enderness are symptoms of fractme 1 hut may be <'q 11nJly 
due tu :-:o many ot her <·au~t>:-;, that tlicy cannot be consickred as diag110,,1ic . 

~.::h;n:.~p~~f~~~;, 1 :~w:,~~~~· ~~i'o~~~~:;;~e~:et:·~~~~·::~1~~' ~~ ~~·h~~111 t~~ ~~~~-~ 
characteristic symptoms are absent. 

Loss of Function used to be cousidercd nn import:1nt symptom of fr~w
tnn ·. Yelpean, ltowe,·er, :;howcd that n. fractured clavicle inLerforcd with 
rai:-;ing the arm to Liic licad. merely hy the pnin ca.uRcd hy the net: anti 
Gou~ct, a Frrnrh army s ur~eon, h:ls shown the ~n.me th in ~, as regards til e 
pow1•r of walking, afte r fr:trlurc of the imtclla ( R er. de ."l!Cm . de .1.Jliri. de 
Cliir. <'t de Plwr. A/ii. , l\foi, 186;\ p. 3!) -t ) . l liavc mysdf known a man 
wiLh frnclurc of both Lones of the leg, to walk about tile ward, when u11tl<'r 
i hC' influence of man i:i-ii-potu, w;ing hi s fracture-box as a boot, and :tppanmtly 
not fr•el ing n.ny iuco1wenicnce from his injury. 

Muscular Spasm 
though, of course 1 in no 
n•fiex C'Ondition, due to 
the fra~mentil . 

Numbness is 
d111:1·d by sinrnltaneou.s 
ll Cl'\t.'S. 

DrA GNOS I S 01; F1u cTt;n E. 

and is pro
nc ighboring 
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gation, preliminary extension being made by an a<:.sii'ta.ut1 if necc:-::>;ary, the 
su rgeon grasps the limb above and below the su~pl..'cted seat of fracture 

{~~111~;~!0i n11 ~~1\·i~~1sc~\1i\~~~!~01~~~· si~;~~t 1~~· ~-1~~11·~Lsb~h:~ r!~r~~!~; 1·~:1 ~1i~c~1~1J~ 1~11~ 1 :·1~! 
frag:mcntf'. mu..,;t rub ag11in::.t each other. It is H';u·cdy necc~:-ary to ~ay th :u, 
in tl1i::. examination, all roup,:h antl needless manipulation il'.'i to be po,:,itiw·ly 
interdicted. H true bony cre1Jitus be once elicited. it is s11llicient 1 in ('On~ 
ncction with the other symptoms, to establi:-.h the diaguo~is; ri.nd nothing 
can be more r('prehensible than for a su rgeon to pcrsisi, in spite of the pai 11 
thereby cau::<ed, in cndca,·or ing again and ag:iin to renew tlii:; evitlence, Illus 
appearing more anxious to make a clinical demonstration for himself or for 

~111·e c1~J~~~·:11;d~:~·~y ~l.~:~n a\~c~~~~ .~· :~~c~~~f o~~~~ 1~~11~~~~·n~~s b~n ~~~~~ ~i ta:!:~1 \~c:~~,'. ;~~ 
recourse to ausculiation. 

The cxaminntion of a case of suspected frn.cture should be marle as ~oon 
as pos,;:;ible after the time of reception of tile injury, as the di:•gnosis is then 

i;;.~1;~0~,'.:~e~!1'~~cif'5~~:~~~· ~t~~1~~ fl~~: ~~~~01~\:~\·~:~ i 1:~ !~::;:~, ~~:~<~~c~ ~ to7~u~;:~; 
judicious to defer any minute examinalion, t1w1.ting the ca;,e as one of frac
lure until the swelli ng has subsided. when, if there be really no bone brokl•11, 
at lca~L no l1arm will have beeu do1w by the delay. Or, if for any rca:<.011 it 
W(:'l'C important to ascertain the nature of the case at once, the pla.n recom
mended by Hizet, ;t Fr~nch army surgcon 1 might be tried. This pl:tn con
sists in eudcoworing to disperse the swell ing by systematic friction and knead
ing (massage), in 1be course of which proceeding, tlie fractu re1 if there be 
one, will iJt>come evident. Under certain circumstances, the use of an :inrns
thetic would be justifiable, in order to facilitate the diagnosis (see page 
72) . 

ln any ca:;c of doubt, it is safo to presume that the worst has occurred, 
and tl'CUt the cao:;e as one of fracture. It is remarkable what. severe injuries 
of bone may ex ist, and yet, for a time at lea::;t1 escape :ittention; l\lr. 
Erichsen g i\·ei; a remarkable case of compound comminuted fracture of the 
lwmcrus, which, though carefully examined by him::;clf and otheriS, was not 
detl'ctcd until the eighth day, and I can myself recall a ('ase in tlie Penn:::.y l
vania. llospital , in which the swelling of the part prevented t.lie recognition 
of any1hing further than that the patient had a fracture of botl1 tibia a11d 
fibula. and yet in which (death taking place soon after from mnnia-ft-pmu) 
an autopsy showed that. the Lones were broken into at Jen.st a dozen 
fragments. 

PROCESS OF UNION IK FRACTt.:irn·o BoKES. 

hi order to undPrstand the process of repair after fractures, it will be nN·es
sary to pause for a few monwnts to cousider the naturnl process of growf ll 
and maintenance of bone in its normal condition. This subject has been 
recently most fully and carefully stu<liecl by Oilier, of Lyons, to whose elabo
rn.te and admirable Trea.tise on the Regeneration of Bones I would re~pcrt
fully refer the reader for a detailed exposition of the whole subjc(·t of' bone 
pathology. Bone grows in lengLh by the de\·elopmcnt of bone cells from the 
epiphyseal cartilages, or cartilages of conjunction, and in thickness by the 
development of bone cells from the inner or osteo-geiietic layer of the perios
teum; while this peripheral thickening is going on, there is a. simult:tlll'OUS 
conversion of tile innermost layers of bone into medulla or m:i.rrow, nnd 
hence the medu llary cavity enlarges as the bone grows. TLv-ning now to 
consider the effects of' any traumatic irritation upon the constituents of bone, 
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i!' often Rpoken of as union by intermediate cnllus alone. On 1heo1hcr hand' 
tile fraµ-m('nt!i themseln•s somPlimcs 1:1il to unite, the sole bond or union heing 
the }ll'O\ i:-;ionnl (though in these cases not temporary) rallu~. resulting from 
the al'fion of !110 pcrios1cum or medulla. ln cas<:s in which there is great dis
placenw11t, especially in neglected frac1ures of llie thigh, very lal'ge aml !liirk 
band" ol' callus :trc often seell, stretch ing across and uniting the fm~ments 
whith an' thcm~dvcs widely separated. 'I' hC' time occupied hy the process 
of repair n~ries. of' cour,.;e, according to the size of the fractured bone anfl 
other l'Xtraneous circumstanres. For the f'irst fow days, no apparent change 

~1~.c:~11:~~;:.i : 11~e ;~~~g~11~~:;~~o~~~ ~!:etl18:f~r~~~~:~;~~' ~::~1t;;:~~ ~f1i;1 ~~ ~!~~'.~;~~~~!}~('~fr~\;~~~ 
blood, etc. The formi~tion of tlie pro,·isional callus usnn.lly begins during the 

f~~o~<\\1~:·1~~~ i ;i:~~~:~~e~ test~;;i~i~!~ t 11~~1 !1~1 i:;~\(f 1.stl;~::~~\, '~~t·1~1·ct~-1~~1t 1:f i:;i~:~:~~~;:~ 
by any moderate degree of force . Tlte definitive union of the fr:i.gnwn1s is 
noL completed until a later pcriod-somt>times m:~ny months subst:qucntly. 
In cerl:tin ::"ituations, or under ce rtain circumstances which will be considered 
here;1fter. bo11y union docs not take pince, and the fragments are connected 
by fibrous tissue only. Jn cases of e11mpo1md fracture, the proce~s of' union, 
though the same, is much slower in its progress, being delayed by the OC"ttr
rcncc of granulat ion, of suppuration. an<l often of necrosis, and presenting 
similar diftCrenccs to tho:;e which are obsel'\·ed in the healing of open, as 
compared with thn.t of' subcuia.ncous. wo1mds. Cartihr,qe is occasionally met 
with in callus; it is, howe,·cr, but a. tcmpol'a.l'y constituent, due to excess of 
irriwt ion. SC'parated epip!tyses unit" as fractured bones: the part usually 
renrni11s permanently thickened, while, from the injury to the cartilage of 
conjunction, the growth or the bone in length is permanently interfered with 
(See Fig. 10 6). For further infol'm:ition on th e interesting suhjcct of' tlie 
repair of bones after fracture. I would respectfully refer the reade r to the 
writings of Dupuytrcn, l\lalgaig1w, 8ta.nley, and Paget, but especially to the 
work of Oilier, already referred to. 

TRE,\T)IJ~XT OF FRACTUHES. 

The g-eneral indications to be met, in the treatment of all fr::ictures, may 
be said to be-1, to reduce or set tlw fractul'e as soon as possible; 2, to pre
vent a. recurrence of displacement; and 3, 10 see to the well doing of the 
part affecteJ, and to look after the constit111iona.l condition of the patient. I 
shall first consider the general principles which should guide the surgeon in 
the treatment of simple fractures, then the modifications of treatment re
quired hy the principal .complications of simple fracture, and finally the 
treatment of compound fractures. 

Treatment of Simple Fractures.-FracturPs are often met with 
at a distauce from home, and in localit,ies where no ~urgical appliances are 
at hnnd, nncl where no treatment can be ~atisfaclorily carried out. Undt::r 
such circumstances, i t becomes necessary for the :;m·gcon to attend 1 in the 
fir~t place, lo the transportation of his patient. Jf' the fracture Le i11 the 
upper ex1 remity 1 it may be sufficient to support the injured limb in a broad 
sling made from handkt:rchiefS, when the patient can ride or e,·en w:dk a 
short dislance without much incOn\'enience; if the fracture Le in the lower 
extr<'mity, it will be necessary for the p:itiPnt to be carri ed upon a sof'a.. or 
litt t::r extemporized from boards, a. window-shuttcr, etc. If a mattress cannot 
be obtain('d, the pn.tient's l1ead and the broken limb may be supported on :my 
old cloths that. can be procured, or upon straw. Temporary :iplinls may 
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1'0metimt"s be formed from th<' bark of tree1' 1 or made Ly bying togeth<'r thrC'e 
or four tbickne":;;.c•11 of f'olde1l straw or rushes. Tlic limb should 1Je bid in as 
ea~y a position as possible, and the litter borne dclibl•ratl'ly, but with a. ffrm 
step; it is usually l'Ccommcndcd that the bean.:rs ,. 1i ould be instructed to ~!t'p 
off with aJtcrn:\le feet, as it is said tliat thus less ,-ibration is communicated 
to the litter. Before the pat.ient is remo\·ed from tli e litter, tlie surgPon 
!-;hould see that a suitable bed has been prepared. Yariousji·w·tiwe-beds l11H e 
hccn invented by 1'urgeon::, ru11ong;;;1 the most ingenious bcill~ th o:'>e of 
Danicls1 Burges, Con.tco::, and ll cwl:'on. but, for practical purposes, l know of 
nothing better tban a ~imple perforated hard m;Htrc:-:s, with a pad accurately 
fitting the perforntion, and ft pan which slicl~s in a. f'mmc-work \Jeneath :i 

corl'esponding opening in the bedstead; the latter should be provided with 
strong: wooden or metallic ::!lats, so as to furnish an c,·cn s111-facc nn<l secure 
firmness and rigidity to 1he whole arnl.ngement. The lower sheet must, of 
cour..-e, be a.lso perforated, and sliou!d l>e ~ccured to Llie matlrl"ss so as not to 
fonl1 ridges under the patient's body. If a fraclnre-b1~d cannot \Je procurPd, 
an ordinary bcrlstea<l with a hard mallrt.'SS mny be used, in which case a l>ed
pan must be employed to receive the focal e,·:icuati ons. 

These preliminary matters ha,·ing been attended to, and the patient Leing 
in bed (if the fracture be in the lower ext remity), the surgeon remo,·es tin~ 
clodiing as ge ntly as possible, and exposes the injured pa.rt and tlie COlTCS· 

ponding- part of the oppo5ite side. IJe then, by a carefu l and metltotlical 
examination, proceeds to satisfy himself' as to the nature and extent of tlie 
i11jury, and then. replacing tlie limb in an easy posiiion, prepares his splints 
and bandages before attempting to reduce the fracture. 

J. Reduction, or Settin,q the Fract11re1 consists in replacing the fragments 
by manipulation as nenrly as pos~ible in their normal position, as regards eat'h 
otlit'r. J say aclvii'edly, "as nearly as possil>le," l'or I belie,·e with Prof. 
Hamilton, tliat it is only in exceptional cases tha.L the displacement of frac
ture can be entirely o,·crcome. Heduetion should be effected as soon as pos
sible, for the rea1'0n that it is mnch easier to the surgeon, and much less 
painful to the palien1, if done before the de,·elopment of inflammution; if, 
howc,·eri the patient is not seen until a. later period, or if displacement 
should, from any cause, li:we recurred, the surgeon need not hesitate at :tny 
sta.:?C of the Cfi~e to cfTC<'t a5 perfect reduction ns he can, for the sl ight addi
tiv.1al irritation thus produced will be of much less consf'quence than the C.Yils 
which would result from continued tlisplacement. Heduction should be 
effected by the hands alone,· no meclianical contr intncc should be used to 
gi,·e increased fo rce, lest serious mischief to tl1e already lacerated tissues 
shou ld be produced. Jn the immense majority of cases, litth~ or no force 
will be required, it being sufficient to place: the limb in such ft position as to 
relax the displacing muscles, when the bones will fall into position of them
selves. E,·en in fracture of' the f'emm. in w hich extension is commonly 
neccssa.ry to effect reduction, it is a good rule that no mo1·e force shou ld J;e 
ui'ed than can be applied with the hands alone . Jn cases in which one or 
both fragments are embedded in the mrnscular tissue, or in which, from any 
other ca.use, there is great muscular resistance, it may be justifiable to employ 
nna:sthcsi:i as an aid to reduction. 

2. 'To Prevent the Recurrence of Displacement, the surgf'on makes use of 
various forms of' apparatusi splints, bandages, etc. lt is often ,·ery dillicult 
to maintain reduction during the first few days, on account of the spasmodic 
action of' the muscles co11stantly reproducing the deformity; but the tcnd
('ncy to spa::im gradually pa!;SCS off, so tli:it by consrnnt attention and care
ful dressing duri11g the early stage of tile tl'eatme.nt, iL is almost always 
possible to obtain such accunitc apposition of the fragments, as will secure a 
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well-!'-lliapccl and useful limb, though probnbly not one nbsolutely free from 
deformity . The different form;:; of lmndage used by Rurgeons, n.nd their 
mode:; of application, were considered in the ('ha.pier on Minor Surgery; 1 he 
splints n.nd special apparatus employed, will be dt:serihed in dif'Cll."'8i11~ frac
tures of tbe se,•eral bonei::: . Suffice it to siiy lwre, that the Rurgeon :;liould 
aim to use as simple npp:i.ratns as possible; pbin and light splints of wood, 
pa~t<.>IJoard, wires, 1 or thin metal, su('h as cnn be made by any carpe111er or 
blacksmith, arc, I think, in cvcl'y way preferable to the dnborate nnd com
plien.ted nppli:rnc<.>s which have been. from time to time. recommended for !he 
treatment of frattures. Straight and a11gular spliujs, madf' of' smooth hnlf
inch boards, for the upper extremity, s1ruight splinl~ and phi.in f'racture-ho:xes 
with soft pillows for the low"r cxtrcmi1y 1 n roll of cotton wadding or of tow 
for pudJi11g splint:;, 1 or b::igs filled with bnrn or sand for the snme pmpo:w, a "
fow piccl·~ of hinders' board. a h<lif' dozen or a dozen roller bandages. :\ ft•w 
yard:; of' adliesi,·e plast<>r, and two or three bricks for use in making" \rcight 
exh.• nsion," constitute an armamentnrium suflicicnt for the trea1ml'nt of al
mm:t all cases of fracture . The genenil principle~ to be observed in the use 
of Rplints and other app:1.ratus may be stated as follows:-

( l.) They are to be used as means of' 1·etention onl,11, not of 
exfrnsion: these MC effocte<l by the surgeon's hands, and splints 
ng<"<:. are merc·ly to iwe,·ent the recurrence of displacement. 

(2.) All splints, ctc. 1 should be jirmly and e'l..'elll;IJ padded, sons 11ot 10 cxc.·rt 
injurious lH·c::-sure on the bony prominences wil.h which thC'y come in cont<1ct, 
while :i.t the same time the padding must noL be so bulky as to re11dcr tlie 
splints clumsy or unmfrn:tgl•able. 

(3.) Circular conpression is to be carefull_y n,rniderl. ns swelling is inc,·i
table after a fracture, ::i.nd the risk of gangrene fr·om !his ('ause is by no mcnns 
only theoreticul. llcnc<.> 1 :i.:s a rule, in the early stages of fracture, no bandage 
should be applied beneath llie splints. -

(I.) In treating fractures of the shaft of abov"e 
and below should. if practicable, be fixrd by 
invoh·e an articulation 1 the shafts of the bones 
them~elves be so fixed. 

(.:'i.) "'hen a fracture i::. prop<'rly "put up," unless the patient suffer so 
much pain as to render it probaUle that displacement has recurred, or that 
the splints are pres-:ing unernnly, the dressing i:;hould not be disturbed more 
than absolutely necessary. It is a good rule to lea\"e 1he fingers or toes cx
po,:.erl, so thal the suqrcon c.an by them judge of the con<litio11 of the circula
tion in the injured limb; and if they appear unduly congested or swollen, the 
dressings ,:.hould be at once remo,·ed, and reapplied with additional precau
tion~ flgainst gangrene. Ir a case do \\'(•it 1 every othcl' day is quite often 
eno11gh to rC'new the bandages during the first fortnight, the interval between 
the dressings being gradually lengthened af'tf'r that time to half a week, and 
finally, to a week. At the same time. while in no class of cases is mctldlc
sonw sur~ery to be more reprobated than in this, fractun?s should be i11ni.
riably looked upon as cases requiring c:u·cful and cont.inual watching, anti a 
patient with a broken bone should receiYe from his surgeon at lt:ast d:i.ily 
\·isit,:. 1 until after the subsidence of all inflammatory symptoms. 

3. Tlie third indication for treat men! (seep. 22:3) bl'ings up the con.1;idcra
tion of tile various accidents wliich may a r ise during the management of n 
case of fracture. ..fl/uscttlm· spos1n and e:)'trcuasation arc such conl3tant 
accompaniments of fracture, as to entitle them to be considered as syml'toms, 
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und<'r which head they IHwe been referred to. Spasm is bC'st controllc<l by 
the free use of opium; moderate compress ion with a firm bandage is often 
recommended, but. is a somewhat hazardous remedy, and should Le used with 
.zreat caut ion . Tcnotomy has been also proposed for this purpose; but J c:rn 
sca.rccl_v conceive of a ca~e in which its use would be justifiable. E.rtrava
sation, if moclcnite, may be disregarded; if there be m11ch contusion and 
i·esicotion, the limh should be s imply laid on a pillow, protected by oil-cloth, 
while naporating lot ions are applied until the subsidence of inflammation; if 
large \'Csiclcs or bu\l;e form, they shou ld be opened with the point of a lanCC't. 
Jf the extrn,·a~ation 111·oct->ed from the ruplltre of a lar,qe artery, tlic case will 
rcquil'e special treatment, which will be conside red under the head of' com. 
plic:itions. E'mbolism by p:trticles of fot is an occasional C'Om p1i cation of sim. 
pie f'raelure, which has been already referred to a.t pagl! 13i. 

Gangrene is the most scl'ious accident which can be met with in the treat. 
ment or a simple fracture. antl m<ly be due either to arterial obstruction at a 
poi11t abo\·e the scat of fracture, to \'Cnous obstruction due 10 swelling of the 
part or to tight Lirndaging, or to a com Li nation of these causes . '\\.ith regard 
to tig-ht bi~ndaging, iL is to be remembered tliat a bandage may seem sufli. 
cienily loose when applied, and yet in a few hours nrny become the cause of 
gn•at constriction from su bsequent swelling of the limb; hence the importance 
of not <tpplying a bcmdage beneath the splints,· it is, as remarked by :\fr. 
E1·ichse11, almost inntriably to a neglect of this rule that the occurrence of 
gang .. e ne from the pressure of a bandage is due. E$pccially is tliis true in 
ti\(• C'a-:e of the forearm, in fracture of which part this accident most often 
occurs. h should not be forgotlen, howe\·cr, that this accident may be 
partly or entirely due to :1rteri1."t\ obstruction, which is of course an una.Yoidablc 
occurreucc; hence we shoultl not be toll hasty in accusing a fcllow.pl'a.C!i. 
tioncr of ma\.pni.ctice on accouut of such a.n :~ccident, for it may be really 
d11e, :it least in some me:\sm·c, to causes c ntil'cly beyond control. The treat. 
11ie11l of gangrene OCCUl'l'ing under such circmns tances must \'<'try according to 
it :4 mnure antl <'xtent; if it q.e due to const l'i ction. antl the s u1·gcon fortunately 
discover it in time, he must instantly rcmo\·o the bandages, when pos.-; ilJly 

Fig. 107. 

Ga.ugreui?fromtighlb:i.udaging. (Bell.) 
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ease a favorable result ma.y Uc anticipnled, hut under the latter circum<:.l~mces 
the patient is :ipt to sink after the operation. a!' hnppened in a case in which 
some .nars since I ampur:ued at the slionllier.joint, for spreading ga.ngrcnc 
following n. badly treated fracture of the forearm. 

The other accidents which occur during the treatment of frncturC1' 1 cannot 
Le con.:idcred as peculiar to 1ltc~e iujurics . Thu:= there ma.y be exce~:·d,·e 
inflammation, followed by abscc~s or sloughing, surgical fe,·e r 1 trnumatic 
delirium. tetanus, ery:-i1wbs. or py<t:"mia. ln old pcr:-ons the confin~ment. to 
bed required in the ordinary treatment of fractures nrny produce pnlmon:iry 
or ccrPbral conge~tion; hence the adni.ntage in such C'ases of u~ing the 
pla::-tcr of Paris b:indagt' or other immovable apparatus, which may enable the 
patient to get about ~ls :::oon as po:::.::ihlc. 

Jn rrnewing the dressings of :t fr:icture, the limlJ should be firmly:ind care. 
fully hcltl by an m:..::isrn nt1 so as to 1weYent any recurrence of displacement 
while the splints are off; it is well at each dres~ing to g<.•mly rub the affhtctl 
limb with soap liniment or dilute alcohol (carefully dl'_,·ing the pa.rt after
ward.::), so as to keep the :<kin in a healthy £.: tal c. ThC' pa1icnt's general 
condition should be auended to, and any d i ~order of the bowels or chest 
remedied by appropri:ite mea,,.ures. The u:sc of the catheter is vt.>ry often 
required for a few day::. when the patient is confiued to bed, especially if the 
fracture be situated in the pelvis or fr•mur. 

Passfre Jfntion is efti.!cted by the :<urgeon flexing ancl extendin~ tlte joint8 
of the injured limb, wbilf" firmly holding the parts abo,·c and IJclow. There 
is :1 diffi!rcuce of op inion as to the lime :H which passi,·c motion (wh ich is 
designed to prCYent ancliylosis) should be begun; m_v own con ,·iction is Ycry 
clf'ar, that it :<hould not IJe practi:;Nl until firm union lias occurred Let ween 
the fra.gmentS-u>:ually. tilerefore. not before the third or fourth we<>k after 
the acC'ident, and that it should e\·en then be used with moderation and ''"irh 
gentit.'nei'<:, The patient may, indeed, often Le safely left to rega.in mohility 
of the joints by the ordinary physiological excrci:;c of the limb, a..or;:.i;;te<l by 
methodical friction, and tl1e u:;e of the coltl douche. Jn the cn~c of the upper 
extrf'mity. the patient ma.y. after reco,·ery. be a(h·:rntageously directed to 
swing a flat.iron or put up a dumb·bl•ll with the affcctetl member, seYera l 
times a day. continuing tlie exercise on each oceasion until slight fatigtu• is 
expcrienct!d. 

Treatment of Complicated Fractures .-Fractures may be com. 

i~i,~:1~;~1 :~·u1~~~·i~~~.:;t ~~.:~ ~~~~i,~;1sa.~~~'.~h cl~!~ri ~~~~~i r\,~J~csci~1ll1emz~: ~~~:~~~~~~£: \~~~ 
thou,o:rh prol'eeding from vc5::;els of morlerntesize, ma)' produce so mm.:li s:welling 
a:; to gi,·c rise to p:re:1t co11ge,,.tion or enm strangulation of the tissues. anti 
con:<c'JtH·nt gan!!r('ll(» demalHling amputation ; or the contusion and ~uhse
quent inflamma1ion may he :<O ~real as to cau;;.e suppuration and slo11~hing, 
resulting in rhc co1wcrsio11 of thC' ca:;e from one of i'imple, into oue of com
pound fracture. 

Rupt1tre of tlie ).foin A1·ter!J of a limb is n ,·cry serious complication of 
fracture. This :iccident is pri11cipa ll )· met with in conuection with fra(·ture 
abo11t 1he knee.joint, and the iujurt"d ,.e:"c;;el may be either the po;;.tcrior tibial 
or the popliteal. Jn either ca.-:e, a rapidly increasing, obsc111·c ly pul:mting 
tumor-a diffu:-e traumatic ancuri$m in fact-forms iu the h:un; and, unless 
promptly !rcatt•<l, will inc,·itaLl.'· cause ga11 grc11e. lf tl1e posterior tibial be 
th(! wounded :ir!cry, at least pnrtial warmth will Uc i·cstored to 1he kg :rnd 
foot, and pul;;ation will rcrnrn in the anwrior tibial: under thc'sC farnmble 
cin:um"\IHm·cs., an effort ~hould be mad1• to .o::a,·e the limb by re;;orting to eom
prr:<:-ion or lig~ition of the superficial fomoral 1 in 8c.:aqm's space. Tl1c rea:::.011 
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mcn1, though it may l'cquire a modific:ation in the form of the splints usPd 1 lo 
adapt them 10 the existing deformity or the pal'!. 

Frnclure of the bone in a St11111p. 01· into the 
Joi11t, is O{'casiotiall~, m<'t with, but rcqui 1·cs 
necl',.;~ary mo<lificatio11 of appara111s. 

Cliorea, aHCcting a limb whiL·h is the scat of fracture, is a nry serious 
cornpli~i.Hion: in a ca."-P of simple fracture of th(· humerus complieatell with 
chon'a, reportc1l b_r D r. ,,~m. l font 1 of this city, it was found impo!':silJ\e to 
keep the parts nt rest, and the patient died f'xlm11~ted on the tenth lfay. 

A fracture occu rri ng in a P1·et'io11sl!J Paralyzed Limb, commonly unill's 
without particular ditliculty. There is, of course, no risk of r Pcu1Ting dis 
plm·1•ment from muscular actio n. but ::;pec:ial c·are must be in.ken to avoid un<luc 
pre,.,.,ure, which might readily induce sloughing. 

Treatm ent of Com pound Fra ctures .-The firl'.t question lo be 
dctl'rtnined with rcganl to miy case or t'ompounli fracture. is whether or not 
amputation is to be performed; if the opcrnLion is to he done at all, it should 
be done as soon as pogsiblc, for the reasons ali·eady ~i\·en in Ch~~ptt·r Y. If 
amputation hasc not hi:en done before the setting in of the intermediate or 
inflrunma!ory ~ta~c. it mu:st be, if po::-:.siblc, further postponed until SUJJJ>lll'<i

tion j<:; freely establi:-hed. 
_l111pulationfor Compound Fractm·e.--;-;:o universal rules can be In.id clown, 

~~I :~ll ~\· ~~~~ ~~:~~~ i:f~J~~::~~~~ll~:~~~·:l~~~l~:·e 1~ 1~1~~:~'te~r O~~l bjl~:i ~~:!l \~1J~~jt~~}~~~·C~:.~~ rt~1~ 
to 1he judgnH•nt of the surgeon. Jt m:\y, howe,·er, be .:::iid that the cin·um. 
sl:tnre.;;; which us.w1lly call for amputation in these cases are the following:-

1. B:rtensive and set·ere laceration of the muscular Olld other so.f~ tissues. 
__ \_compound fracilll'(' 7 in which the wound is made by the frac1t1ring fon_·c, 
is a. more ~el'ious injury than 011<' in which the wound i;:; mad<' Ly the frng
menh perforating rite :-kin. for the rea.;;on tlrnt in the latter ca~e the soft ti~ 
;:;ue, are comparnti,·cly little injured, while in the former thry arc a.pt to lie 
grearly torn an<l bruisl'd, or perhaps completely pulpeficd . H ence compound 
fractures from railwa~· aud macliinery accidents. especially in the lower u 
tre1111·f!J, arc almo:o;t inY;tria.b!y <'a~es fo r amputation; in the 1tpper ei·tremity 
iL j-. often pos.;;;ible to i":ln' the limb, evrn in thei"e unfarnrablc ci 1·cumi'ta.11l·es, 
and ii' the age and gcnentl condition of the pa.li(-nt should justify the attempt, 
it should certainly be made. It is in suc h c:ises thaL inigation is found to be 
of ~pecial sen· ice in moderating the consecuti\·c inflammation . 

2. A compound fracture accolflprrn.ied with a wound of a lar,qe artery 
will often require. amputation. lf' the blt•eding ,-essel can be readily found 
and tied in the wound, or ('fin he controlled hy position, pre,;sure, ctr .. tlii:. 
should be donf', when, if otlwr circumstances arc fosora.blc, an attempt nmy 
be made to f'nxe the limh. If, however, the woLmded ,·e.-;:::cl cmmot easily be 
secured. and if the part injured be the lower cxt remiiy, immediate nmputa
tion ,hould be unhe:-"ita.tingly rei"ortrd lo. ln the 11ppcr extremity sueh cx
trenw mcasm·f's may not be required, and if the bleeding Y(>s,;;el can 1lf'ithcr 
be cnntrollcd hy pressure, etc., nor secu red in the wou nd, a. ligature may bo 
appli1:1l to the brathial artery, whicl1 has been SeYeral times successfully t ied 
undPr "'uch circum,.tanr<•:o:. 

3. Great comminution of the bones themsefoes may be a C:UIS<' fo r amputa 
tion in cases of compou11cl fracture. I n the upper extremity much may be 
done in the way of coni'crrn.ti::m, liy removing splinters, and then placin~ the 
bo1ws in such a pos i1ion to farnr union. Jn tile lower cxtrcmiry, if' the 
comminution be so that l'C'ITIO\'al of' the primary and secondary 
scqucstra will leave a gap the continu iLy of t l1e bone, t he resulting limb, 
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of simple fractul'es. The only 
arrange tltc ::.plint s and handages 
wound, aud tli:it the latter may 
entire Hpparatus. 

The point~ to be particularly attended to in the treatmf'nt of 
are: I. Hcduetion of the fracture. 2. Ex1ractio11 of splink1·s. 
of the wound; and ·I. :\fanagement of the consecutive infl:_rnrnu1.tion. 

1. Reduction is to be etfrctetl. a.sin tl1e case of simple fratture, by relaxing 
the ll<'ighboring muscles, anti by gentle manipulation. If a frag:ment p1·ojt·1.:1 
through t\ie skin, 1hc difliculty of l'eduction is much increa;;e<l, and ill ~uch 
cases it may Uc necessary to enlarge the external wound, or e\•cn to 
tl1e projecting end of boue. This mea!>url! shou ld , howe,·er, be 
witl1 extreme lte,::;ita.tion, e~pecia.lly iu the lower extremi ty1 for the 
conside rable portion of the continuity of a long Lone will be n.pt 
the formation of a false joint, requil'ing; subsequent. amp11ta1ion. 
deed, has be<.•n the in,·ariablc result in cases in which I haxc seen 
tion performed. 

2. Ju the management of splinters 01· sequestra, the rules which were gi,·en 
in the chapter on Gunshot \\"ounds, founded on Dupuytrcn's di\'ision of 
splinters into primary. secondary, and l\..'l'Li<1ry 1 arc to be obscl'\"Cd. Those 
fragments which are loo::-c or but slightly conm:•ctcd arc to be removed, while 
tlio"e which are more firmly attacliecl nre to be pushed into pl:ice 1 that they 
may gi,·e sol idity to ihe callus, and assist in the repair of the injm·y. Jn 
case ot' doubt. it is better to c>1T on the side of allowing fragments to rrmain, 
as, if they afterwards become nctroscd, they will be t'pont:t1wo1i.;;;ly loost•nell, 
when they can usually be remond withouL much diflieulty, though in some 
ca,:;es a dead splin ter nrny become surrounded by callus, r(•quirillg di,·i;;:ion of 
the lauer before the sequcs trum can be extractetl . 

3. If the external u•omtd be small , and unaccomp:inied with much C'ontu
sion. an attempt should be made to close it, and thus COll\'Crt the case into 
one of simple fra.('ture. I h:we occa;;ionally succeeded in doing tlii:s; nml the 
effort :-hould always be made when the nature of the ca~l' will permit it. For 
thi ;; purpose the wounU is to be wa:-.hed and freed from blood, and then lier
nwtically sea.led with gauze and colloclion , sLypt ic colloid, l'aresi's a1iti~eptic 
preparation (page 1-!6), or the compound tincture of benzoin; or. i11 tile 
ab:sencc of tliei'e agents, simply with a piece of lint dipped in blood, as 
recommended by Sir .A::-tlcy Cooper. If, howc,·er, the wound be n. l;irge one, 
or if it Ue accompanied with much contus ion and laceration, it will be usdess 
to attempt its closure, and it should then be dressed lightly, and in such a 
w:iy as to allow of free drainage. £,·en if an attempt lnwe been made to 
close the wound, the par1s should be frequently examined, am! if it appea r 
that pus is accumufaring underneath the dressing, the ln.u er should be imme
<liatdy removed, and free ,·ent gin•11 to the accumulated dis('lta.rgeR. 

-L The management of the inevita.blcconsecutive1·njlarnmation which attends 
compound fractures, is to be conducted in nccordancewith the principles enunci 
ated and Lhe niles laid down in the chapters on the Trea.trnent of Inllamma1ion, 
and on ''rounds in General. lee, water-dressing, irri~ation, laud:inum fomen
tations, poultices, astringent wa.<:.lees, antiseptic appli cation ~, etc., may C'ath and 
all be appropriately used in diflCrent cases ::ind under diffl! .. c nt c irc11m Rlilnccs. 
The splints employed should be protec1ed by oiled silk from bci11g ~oii(·c\ hy 
the di!:lclwrges; and while th(' fracture shou ld not be umieccl:'sarily disturbed, 
the utinosl care must be taken to keep 1he part:s dean, and to prcsen·e the 
neigl1hori11g integument in a healthy condition. In compound fractures of' 
the lo"·cr extrem ity, the b1·an dressi1ig, intro<luced Uy Dr. J. Rhea llarton, 
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Treatment of Fractures w-ith "Immovable Apparatus.''
Jn the bter stages of the treatment of fractui·es, advantage may ol'tc11 be 
Jerind from the use of' a pl:1-iter of' Paril'! b:inJag-e, or one of the othe r forms 
of immo\·;tblc d1·c:;sing dcscril>ed in Chiipter J \ '. lt is right to add that 
SC\'Cral excellent surgcon:o, both at home and abroad, rrcommend the nsc of 
t\u:M• dressings cvc11 in the early stages of fractures, and belie,·c tha.t by thrir 
employment as frOOd. if' not Uettc r 1 results may be obtain<>d than by the onli 
nary meihods. For my own part, I cannot buL rcgn.rd any form of immo,·ablc 
dre:>!<.ing as unsafc1 when employed before the swelling which alwa.ys follows 
a fracture has entirely ::1 111Jsidetl, a nd I am not in the haiJit of applying the 

h'.:~~~u~~~~:;~~1f1~ t~111~t~o~~:~e t~;.i~l1 ~e °fm%eo~~~~~~~1 ~'~~~~. h~s w~~~~i'1~~v~~~e;·~~!~ 
who me interested in the further consideration of thi s subject lo refer t.o 
J>rof'. Hamilton's extellent. treatise, where the comparn.t ivc mlv:intages of 
the"'e rliffcrcnt modes of treatment are fully, and-as far as I am a.hie to 
judge-very fo.irly, SCI forth. 

TIH're are two principal wnys in which the plaster of Pm·is may 
Le :ipplicd; one, and tli;\t which I think upon the whole the best., in 
the :tpplication of tl1 e wetk1l f!:')'p~um roller a dry roller, in way 
<lescribed on page 8:!, care being taken to t.he limb well cxtenUcd 
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whill' the plai"ter is sett inµ-; and 1he Fi~. IO<.:;, 

~\~~~(·~·;i~l~~s
1

'0!~~~~~1;~::: ~;!~~;:::di•;0~:1;;,~'1~ @' I 
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layer hcing then folded nenly mound - · · • 
tltl' part and secured with pins or 
stitches, when the li1p1itl pl:"LSlcr is 
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~amc manuer as the tir:-;t; after the pla~ter has lwt'nnw hard, the pin.:; or 
~1itd1e:. :J.r(' rcmow•d, when the splint m:ty be opened am! taken ofl~ the S(':un 
at tlu: hack sen·ing as n hinge. 

Treatment of Badly United Fractures.-From rnrious c:ui~e,,., 
0\"1•r some of which the ~urgcon ma_y have no conn·ol, a. fmciure may unite 
wit\1 so much dcfol'mity as to disfigure t l1e li1nb. if not to render it usclc;i.~. 
If th<' deformity be in:\ longit1tdinal dircctio11. d<'pending on overlapping: of 
1h1• fragmcnt:-i, the case is. J Lclie\·c, hOJlele""'' for the :-.m..-ou1Hli11g mu:-;t:les 
will h:l\·e probably becomf': pcrman('n!ly contracted ancl shorwned, aml 
l\lll'tnpls at extension after union has once occurred will pro\·e fruitless. 
Tnwuerse deformi1y will he :?radually le--,,ened by the proccs~cs of naturC', 
:-:upt•rtluous callu;; being ab~orhcrl, and projecting bony prominences ro11111lcd 
o1[ Angnlar deformity, if very sli,!!lll, may bl' left to 1rn1urc, in the hope 
tliat it will be g radually removed by the ph_y8iological n<·iion of the mu~l'IC's. 
If at all marked, howe\·er, it will require trl'atml'llL, and this, if the bo11y 
1111io11 be compan\tively soft, (':\n ui'ually be ~ati,.f'actorily c:~rried out by ean'· 
ful handagiug :uid the jndieiou'i use of pad~ and com1wcs'ies-0r the su r~1·on 
may h_v g(•nt le Lut firm prci;;surc bend the newly-formed c:1.llu8, so as to rcl'tore 
thf' limb to its proper ~hape. J f the union of tl1e fracwrc be furtlieradvaneed, 
more force may he required, and the surgeon may break the bone O\·er a.gain, 
witl1 a. Yicw 10 rc ... clling it in a. b('ttcr po:sition. This mn.y be done with the 
ban1I;;;, or at a .later pt·riod with a .<:crew clamp. such a" tho;;c devi'icd for 1hc 
purpo~e by Rizzoli, Yon Bruus, Butcher, aud C . F. Taylor, of New York. 
A n·markahlc ca.sc ha'i bC'('n reported b_y i\lr. Switz<>r, an Englil'h army ;;ur
g('on. in which a large amou11t of deformed callus. di:-:appcared lllHh•r inunc
tion with compouncl iodi1w ointment, :rnd it would certainly be proper to 1ry 
thl' "orbcfr1.cient eACcts of' this renwdy befol'e rei;;orting tot he ;;everer mcasur(•:-; 
which will next be de;;;<:ribed. \\rhen the callu"' is 1'0 firm as to rc8i8t tile 
appli<•ation of such an amount of force as the surgeon dr>f'rns ju;;tifiablc, he 
m:ty adopt measure:-> to weaken the bond of union, by opcratirn interfCrenct'. 
l't·rhap;; the best plan in such a ca~e is that sugges1e1l by Brainard, of C'hitago, 
whidi con:-;it"-tS in imbeu1a11co11,;ly drilling through the uniting mctlium in 
\':lriou3 direction~, arnl then ruptt1ring the remainder; or the bone may be 
partiodly divided with a saw (Langenbeck) or ch isel (Ni.issbaum, O'Urady), 
or. n;; done by W"a.1-r('n nncl H ra.th, a wedge-shaped piece may be rcmO\NI 
frorn the apex of' the bony an~lc, the rest of the bond of union bein~. in 
citlu·r case, broken tlirougli as in Brainard's method; or the defornwd callus 
miµ-ht be entirely exsected-an operation. howe\·er, which, in addition to its 
inhnent risb, would ex.pose the patient to the cha.nee of recovering with a 
faJ,.,. joint; or, finally, in an a~~rarntcd case, it might be nec·ei;:;flary to 
rC'~ort to amputation. For further information on this subject, the rcadt·r 
is l't".;pe<'Lf'ully referred to Dr. 0. "r· :Norl'i.s's ex:ecll cnt. pa.per, iu his well
know u Contributions to Practical Surgery. 
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Rrduction of JJ~fonni"ty in Pm·tial. and in Impacted Fractures.-111 con
nection with the subject of Badly United Ji'ractures, I may refer to the 
question which often :tri::es as to whether or no reduction should be a1temptccl 
in ca:;.cs of p:~rtial and of partially impacted fractures. The answer to this 
question rnn.r be said to depend upon the position of the fractured bone; thus, 
while it would be manifestly improper to nttempt reduction of an impacted 
fracture of the neck of the femur, it is, I think, right to reduce a parti:d 
fractmc of the cla\·icle or of the forearm, even at the risk of co1wertin~ the 
case into one of comple te fracture. In the forearm (nnd in the chl\'id('. if 

r~:;:,~;i~~i;f~:~:;~:~;;:~;~;~;;~::t~;~~~~::~';'~[~~E~~::~~~:
1

;f"~!:~:~~;:~:~~~z~~ 
from bony spicuhc. 

Tardy or Delayed Union of Bones is occasionally met. wilh, and 
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th e exi8tcnce of n.ny positive cachexia; under such circum::;tanccs it mny be 
su111cicnt to get th e patient out of bed, with hi s limb supported in a plaster of 
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tonics, especially cod-liYe r oil and the phosphates (w hi cl1 1 howC\'Cr, have not 
been found as practical ly useful as was anticipaled)1 and by p:iYing an ex tra 
allowance of ale or porter. If a syphilitic taint be suspected , iodide of poias
sium or mercury may Le cautiously administcr,•d. 

Uxux1n~o FRACTURE AXD FALSE Jo1xT. 

Occasionnlly a broken bone docs not unil e at all, or unit es only through 
the medium of fibrous or lig:amcntous batlll~, or. h:n•ing: been united. become:; 
ag:.\in separated hy the abso rption and ;;:oft.ening of the callus. In some bones, 
indeed, as in the patella, bony union almost never occurs, but in sudi ca~es 
the want of union cannot be considered abnormal. The terms wurnitedfroc
lnre andfalsejoi·nt are applied only to frac tures in those situations in whi('h 
bony union is habit ually met witl1 1 as in the Yarious Jong bones, or th e lown 
jaw. The proportion of cases in which non-union occurs is estimated Ly 
Hamilton at l in ;)QO; it is, therefore, a rare accident. . 

Dr. J\"orri s, of this city, whose monograph on this subject is the best that 
h~s yet bc('n pub\i;-hed, lias described four distinct forms under wliich non
union of fracture may occur. The first is that which lias nh·eady been re
fo .. red to under the uamc of delayed union; here callus is formed, but docs 
110L undergo complete o;;;sification, and, hence, the union is imperfect. " Jn 
the second class of ca:o:.cs. there is entire want of union of any sort between 
tli e fragments. the e n<ls of which seem to Le tlim ini ;;: hed in size, and are ex
t1·emcly monthle beneath the integumc11ts. Tbe limb in these eases is foun d 
greatly shrnnkcn, and hangs perfectly useless."1 In the t!tird and mo::.t 
u::.ual form, the ends of hone nre rounded off and tapering, and'' are con
nected together by !'itrong ligamentous or (ibro-ligam~ntous bands," paf;sing 
between the fractu l'ccl extremit ies; there may Le Lut one band, or seYernl; 
'·in either case the newly-formed su b::.t:\nce is flrml y adherent to the bones, 
and, if of a11 y length, is in a higl1 <lcgrec pliable." Jn the fo11rth n1rit'ty, 
to which tlie name of' pseudarthrosis or false joint is properly ginn, 1 • a 

1 Dr. C. n. Porter, of Bm;ton, reports :i cas<' in which after ununitt>d fracture the 
hume rus was ab?;orbcd, and entirely disappeared wilhout ~xfoliation. 
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dcns;e capr.:u lc without open ing of any r.:ort, containing n fluid ~imilar to $)'110-

,·ia. anti rt·sembli11g <:lo:_;-:cly Lhe <:ompktc cnpr.:tdar lig:u11('11ts, is fom1d. ]ti 
tli e:-;e cases the points of the bouy fra gments corresponding to e:lch other an~ 
rounded, smooth, nnd polished. in :::.ome instanc<'!'! are cburnriwd. and in ot hers 
arc con.•red with point!'! or enn tliin pl:lles of cartilage, and a m('mbranc 
clor.:ely resembling the synovi:l.l of the natunil articulations. It i~ in this 
kind of' cases tliaL the member :tfil>ctcd may still be of some utility to the 
patient, Lhe fragmcn1s being so firmly held together as to be displaced only 
upon the application or co11sille1·abil· force." 

The dia911osis of ununited fr;\Cturc is ur.:11al1y sufficiently easy: I h:we, 
known great relaxation of the lig:1m(·11ts of tlie wrist-joint to be 
for ununited fracture of the ext rem it y of the ulnn. 

Causes of Non-union after Fracture.-Thc:::.c may be citl1 C'r con
stitutional or local. Among the former may bl.' enumerated general impair
ment of hc~dth, and v:tl'ious cachectic c:onclitions and dia1hcscs. irnch as 
!'Cun-y. phthisi~, rickt'ls, syphili s, or cnnccr. "'i\"it h rcgnrd to the influence of 
cancer in prcn.•nting union after fracture!', Dr. ?\orris says that when the 
:tccidcut depends upon the presence of n. cancerous tumor at the sci~t of 
fra«ture, union will not occur . but whcu it. depends on mere brittlener.:s, re
sulting from what i\Tr. Curling has crd led eccentric :itrophy, the bones uuite 
readily enough. So with regard to syphili s i~nd rickets; tho11gb cases nre 
recorded in which these appear to ha\·e acted as causes of non-union, other 
c:t~<·s arc frequently met with in whicl1 the di:_;-:cn.se is well marked, and yet 
union readily occurs. Pn!.qnancy is often regarded as a cause of 11011-union 
in frnctur1:s, but it is prolmbl)' thus effccti\•e in those cases only in wltich ihe 
pr('gnant state is accompan1cd by gre:il. debility, as from sympathetic Yomit
ing. The same remark applies to the supposed effic iency of lactation as a 
cause of ununited fracture. .A,qe docs not appear to exert any particular in
fluence, fractures in the Ycry young and the very old often uniting quite as 
well as in those of middle life, and more than one-third of the whole number 
of <:a~es of ununited fracture occurring in those between twenty and tl1irty. 
Among the more prominPnt local causrs, may be mentioned deficient \'a:-;;cu
lar or nen-ous supply, mobility or want of proper apposition of the fragments , 
the intcn·ention between thP fragnwnts of a r.:hrcd of muscle or other soft 
tis.>;ue, or of a fol'eign body, necrof'is or other di!"ease of the ends of tl1e frng
m('lllS thcmseh·e.s, injudicious treatment (cspeciaJly tight bandaging n.nd pro
longed use of coo ling applications), and too early use of the fractured limU. 
Tit!.! frequency with which ummiLCd fratture occurs in different parts, is show 11 
in the following table taken from Dr. Norris's paper . 

. 1 N"mbo:.:''"''' C::d ll Nobe:efi< ~ n,,.,h "~'"= 
3:'3 ~2 1 

. 4 S 31 H 3 
• HJ 17 l 1 
. 2 2 . 

--T-ot-nl-- - -15(-1 -~~ - JO-I __ __,,_ 
Cnnnited fracture is also occasionally met with in the clavicle, scapula, 

ribs, and spine. 
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cnabl(• it to be carr ied thr:mgh tht" ends of the frngmculs, to wound tl1eir 
surfaces, and to lran:-:.fix whate\'Cr tissue may be placed betwec11 them . After 
ha,·ing transfixed them in one direc1ion 1 it ii) wi1hdr:twn from the' bone, but 
not from the skin, its direction changed, and. :motht:r J)('rfol'ation made, and 
tlii:-< operation is repc:tted as often ns may be desired." Prof. Gaillanl's 
method consists in pinning together the fragments by means of a gimlet-l ike 

Fig.109. 

11npro\·edbone-drill. 

in.!l:trument, pro,·ided with a movnble sih·er sheath 7 a h:uulle. and a brass nut 
(Fi~. llO): the sheath is inLrotluccd through an incision, anti held ugain')t 
the bone, while the shaft is pa.::osed through and made to transfix both frag
ments: che nut is then screwed down firmly on the sheath, the whole in::;tru
ment being allowed to remain in s/t(i, till union is obtained. This plan atJOrrls 

Fig. 110. 

more secure apposition than merely wiring together the fragments, as prac
tised by Rodgers, Flaubert, N". H. Smith, a11d others. The operatio 11 em
ployed by Prof. Bigelow, of Boi'ilon, is almost idcnticnl with that independently 
su7g-csted by Oilier, of I.yons, and is probably the surest method of trea1ing 
ununited fracture: it consists in makinJ:!: a snbperiosleal resection of tlie ends 
of the fragments, the freshened extremities being then held together by a 
wire :;uturc. Dr. Bi:relow has thus treated eJe,·en cm•es, with but one failure, 
and that from disease of the bone, wh ich subsequently required amputation . 
This plan has also been succe.-.sfull_v adopted by other surgeons, including 
Byrd, of Illinois, Annandale, Pacb.rd. and 1nyself. 

'Yhate'"cr method be employed, the aftcr-trearment must be carefully con
ducted by the use of proper splints;, and by the aclminisiralion of tonics and 
good food. The phosphate of lime is recommended by Bigelow and DolbC'au. 
the lalfer of whom finds that the action of the drug is muni!Cstcd hy tht· 
occmrencc of formieation in the injured limb. Iii some ca.~es, whC'n the 
inconYenience resulting from the ununitcll fracture is not yery great, it mi~ht 
be n<lvisable to decline any operation, and l'mploy the apparatus of Prof. 
Smith, already referred to, or some sim ilar contrivance. 
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CHAPTER XII. 

SPECL\L .FHAC'l'URES. 

[ IIA n; gone SO foJJ_y , in the \a~t ch:i.pter, into the consideration of the 
rauscs and symptoms of fractures in general, and of I he principle;; by which 
the su rgeon shou ld be guided in undcrtaki11g: their tr<'a.Lment, tbat it will not 
be necessary to repeat what hM been :mid, with regard to en.ch se\·eral Loni:!; 
hence, in tlv! present ch:\pter, I purpo.o:;e merely to point out the peculiar 
symptoms and diagnostic nrnrks or the speci:ll fr:tctures, and to indi cate Ycry 
briefly the most convenient an<l satisfactory modes of treatment, referring 1hc 
reader, for more detailed iuforrnation upon this subject, to the excellen t 
trca.tiscs of lfamilton, i\falgaigne, Coopcl', .Smith. of Dublin , Lonsdale. etc., 
and to the cl1apter on Frac!ul'es in Dr. \\r alcs's V;\\uable work on '' J\Iccha11ieal 
Therapeutics," which con!aius a very gooJ account of the diflerent forms of 
:ippanitus devised for the lrcatmcnt of broken bo1ws. J;'ractnres of the skull. 
and of the YCrtelme, ::ire principally inte resting on account of their irn·olving 
r<.•,;;pectinly the brain ai1d ::.pinal con!; hence their consideration will Uc post
po11cd till we come to speak of injuries of those parts of the body. 

Any of the 
b_r gunshot 
c·i\i1y, and 
soft tissues. 

}'HAC'LTHE!:i OF TllE FACE. 

Fracture of the Lachrymal Bone may rans<' ob!'truction of the 
nn:;al thwl, rind COU!'t'CJUC' llt (.'pipliora; or l'mphy-:.em;t of' the subcu taneous tis
sue may follow wla'llC\'C1· the patient blows liis nose. 
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Fracture of the M al a r Bone is to lJC' lrPatcd by keeping the parts in 
place by compn:::;:;e,-, aJhc.si\C .!iLrip:;, and b:uHlagcs. 

Fra cture of the Zygom a, if comminuted, may interfere with mn..o;;ti
cation. by the impaction ol' :-.plinkrs in the ll'mpoml mu:o.de; in such a case, 
the 1'urgcon should cut dow n and rcmo,·e the of-fonding fragmen ts. 

U p per M axilla.-Frncturl'R of the upper jaw arc somct ime!i nttcnd<·d 
with :<ouch prot'ust• lu..'morrha)!e n..-. to require plu~fring the anlrum, or t'nn 
li:;:llion of the <•xternal carotid. Jf ihe mal:u· ho1w be tlirust in upon the :m
trnm. it should be drawn out with a ti.l:f:f'oml or :<.('n•w elcrntor (Fi.z. ii), 
aid1•d by prt•ssurc from within the mouth. lf thl' uppt'r ja.w L<' broken 
throt1;~d1 the :ih·eolu~. the ret'th may be hcltl tog-C'ther by nw:u1s of wil'('. The 
,·a-.cular supply iR so fr<•e in this. p;lrt, th:lt ll<'C' ro,-is rarely follows;, ncn in 
C':"\"'l''"' of gun,;:hot injury; tlw folid diseha rµ;c is, li owl'H' r, n sourec noL only of' 
:in11oyanee. but of tOll$ti1utio11:1l cll'prcs~ion, nnd lienec free use should bf' 
made in suC'h cast's of deH·rg«>nt and di:; inf'Ptl:lnt wa.,.Jics. Somet ime!'! all the 
hon(•.;; of the f'a(·e are C'ru"hf•d and ~cp:uat<•d from tht>ir attaC'hment,: by <'xplo
:;;im1"", ,·iolent blow'l, or falls. Sueh ca~es are auemlNI wi 1h great shock, and 
u::;ually pro,·e fatal from hcmol'l'hagc or cerebral complication. 

Lowe r M a xilla.-Thc lower jaw i!'; more frl'quently broken thnn any 
otht•r hone in the face. The fracture. whid1 i::: tt"llallr ca11:o;f'<l by din•l't 'io
leuN·. may be in any part of the bone, the mo1'1 u1.;11al H•ats bci1;g-, howenr, 
near the symphy:<.i~, and about the po:;ition of the mental foranH'n. Tlw 
lower ja.w is ofte n h rok<'n in !wo or more pla<'<'S l'lt once, and its frac!m·rs arc 
freq11ent ly rendC'red rompoimd IJy laceration of the mucous mrmbrnnc. Frac
turt·:<. near the symphy.:i.: :we more or le~s tran.:\'t•rs.e. whi le those further back 
are almosl in"aria.bly ohliq11<' from before bnckward;;, allowing <·onsidc> l'aLle 
di ... plarc>mcnt, which i~ c,·itlC'nC<'d by shorte11in,z of 1hc ah-eolar bordl•r, and 
dl'pn•,,.:,ion of the diin . Jn fractures near llu• angle of the l>one, the dt•111al 
nt>ne i., oc<·a..;;ionally ill\·oh-ed, a.n acC'iclent which <'aUil-CS temporary paralysi~. 
or more rarely ('OHnil . .:io11;;, The di.c;:placcml'lll 7 mobiliry. and crepi111s, which 
aceomp:u1y fracture of lh<' jaw, rend<·r its dia2"no;;is usually catiy: in ca~C!oi of 
fra<·tur(.• helow Lhc coudrlc, there i::-, be,.idcs, embit1Ta1:1smc11t in the moLions 
of tlie jaw. and paiu. fdi c,:p<'ci:dly on opl'ni 11 g or sliut1illg the mouth. F'me
tun'." of tht• lower jaw commoul~· unite without much dilliculty, and wit\i lit
tle df·fonnity. 

'l'r('(lfmf'nt.-For th<' trea.tnwnt of an orcli11ary case of Lrokcn jaw, nothing 
i." 1n1uin·d except a<·ompr<'""' ro support tlw C'hin, 
and a roller bamla~<'. \ 'elp<'au, indet•<I. durin~ Fig. 111. 
1111· l:t,t nar.s of hi .... lift•, i,. ~aid to Jinn· abando1wd 
all form~ of' app:1rntu;;, in Ilic 1re:ume111 of thcst' in-

·;~:,'.:::.:,::•~:f:~~,;;~,:1;;.::::~''.:i~~·~;::i:\1;!,i'~~~~~;,;:;~~l· 
pati(•nt. 1 am in the haUit of tl'l'ating: th<·:·W 
fr:u·tur<',;; in the manner r<'('Ornmcndecl liy Dr .. J. 

~1:::·:'.:S'.'~~~~:£~\~'.~::;~i!: .. ~~,:~:~
1

,:·i;'.'~·~::~.:~;:~:~~;,::;. 
B:1r1011's lmnda~e i;; taken from Sargl•nt'"' minor 
5urg-Pry :-.. C'ompusition: A roller ffre yards 
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240 SPECIAL FRACTURES. 

rnncc, nnd conduct the cylinder obl iquely o,·er the centre of th(' 1 ... n prwict:d 
bone, to the top of the hc:tcl; thence dt:sct•nd across the right tl'mplt• :rnd 
zygomatic archi and pai's benea th lhc chin." which should he supported hy 
a compress. "to the side of the face; mount OYc1· tlie left zy~oma a11d 
temple to the summit of the crnnium, and rejoin the ~tarting-point at thP 
occiput, by traversing obliquely 1he right parietal bone; next, wind aro1111d 
the base of the lower jaw on the left side to the chin, and thence return to 
tlie O<"ciput along the ril!ht side of the maxilln ;" to these th ref' turns,] 11dd 
a fourth, around the head just abo,·c !he cars, makin~ an occipito-fronrn l 
turn, which be::ing pinned at its intersection wilh the others, sent>s to prn(>nt 
slipping-. The rnmc course is to be con linucd until the roller is cxhaustctl, 
and additional security may be furnished by sealing the bandage (as it wen·) 
with a few str ips of adhcsi,·e plar.:ter. Gibson's bandage consists of a com
prcs:') beneath the chin, with turns of a roller passing from tlt:it part to the 
top of the hcn.d 1 from the oeciput to the forehead, and from the nape or the 
neck to above the mental protuher:rn(·e, the whole Ucing held in place hy a 
short strip passing from the forehead, backwards to the nape along the median 
liue of the head. 

1\Iany surgeons prefer t.o treat fractures of tl1e jaw with an extern:tl splint, 
moulded from pa.stehoarcl or gulfa-pcrcba, :l.nd held in place by :~simple sling 
of four tails, two of which are tied on tlic top of the ltcad and two behind the 
neck (Fig. 15), or with nn inµ-enious apparatus compose<l of a leathern sling, 
with strong: linen webbing stmps, devised for the treatment of these cases by 
Pl'of. ll ami lton; 'wiring together the teeth on e ither side of the fraclurc 
is oft<'n recommended, but] confess lo ha.ve seen very little aclva11tagc from 
the practice: a better plan is the application of clasps of ivory, silver, ste<'l, 
or other material, as prnct.isccl by I. .. onscl:ile, l\li.itkr, K. R Smith, .Nicole, 
" ·ales, Bullock, aml others, or of i'nterdental splints of gutta.perch or vulc:u1-
ized India-rubber, as ingeniously applied by Dr. Gunning, of :New Yo1·k, nn<l 
Dr. Beans, of Athrnta, Ga. ln a case of fracture of' both rn.mi of the jnw, 
Annandale succeeded in ol:itaining a good result. by cutting clown externally, 
on each side, and securing the fragments by means of the wire sut11n•. A 
similar pl:in. in ca.ses of' single fractnre, bad been previously employed by 
Buck :ind Hamilt on, of New York , nnd by lGn!ocli,of Charleston . 

"\Yhate,·er mode of lrc:itment bC' ru:lopted, care must be ta.ken not to pro. 
duce uneven or undue pressure. N<'glcct of this prccnution will c:iusC' great 
irritation, an<l probably the forrn~~lion of abscc~s, a rnry troublesome and 
p:tinful complication of fra.ctured j:iw, and one that may give rise to necr05is 
and to consequent non-union, which accident is, in this position, I l>t'iicw•, 
more apt to result from ti_qlit b:u1cla.ging tkm from the bancbg-c being too loose. 
Gunsliotfractnre of the lower ja.w is sometimes attended with so much splin
tering ns to require partinJ rer.:cction of the hone. The period required fol' 
the cure of a simple fracture of the jaw is usually from three to six weeks. 

Fracture of the Hyoid Bone is n, very rare acc id(•nt. Hamilton has 
collected te11 C:l$CS, of which three were ('auscd by hanging, three by gra,-:ping 
1he throat bf'tween the thumb nnd fingt·r~, three Ly direct blows or falls, 
and one by muscular action. Tho acc.ideiH is attended with g 1·cat pain, 
sometimes with hemorrhage, and with ditnculty in opening the mouth, in 
swallowinp;, ancl in speaki ng. The diagnosi1> can be made by obscning the 
mobility of' the frngmcnts, a.nd tho inward n.ng11la.r cli!'.ph1ccment, with or with
out crepitus. The treatment consists in reducing the deformity, by pres~ure 
from within the mouth, and in keeping the parts :it rest hy use of a p:1!'.!C-

~~:~·i(~1~1~n1~:·~~1~1e~f :~;!~:·t~.,,·i~f· rtll1\~-L~1~~~~~~~:c~~ll~f~t~~i~~: n:.~l ~:~eb, 1 ~\:~:(l!l~~1~~~ 
fatal. 
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Fn.\CTt:HES OF Till~ T1n: ~rn:. 

Ribs.-T!te ribs arc more frcquC"ntly hl'oken than any of the other honr,.; 
of the trunk: thc:;;e injuries may be produced hy direct violence, as from tit<· 
ki ck of a hon~c, or hy indirect \•iolcncc. the front and back of' the chest bcin~ 
pressed together. and the ribs gi\"ing way like an over-bent Oow 1 at the wcak
e~t pmt. The ribs are occa::.ionally broken by mu!:-cular action (as in partu
rition). or, according to ~[algai7ne, ncn by the impulse of the he:\rL The 
middle ribs, from the fourth to the tenth, arc those mo~t cxpo;;ed to fracturl', 
and the usual seats of injury are near the junction of the costal ca.rLiiage;0: 1 

and in the neighborhood of the angles . The direction of the fracture is com
monly tnrns,·er::.e or slightly oblique; occa~ionn.lly a rib is comminutcd, or 
broken in more thnn one place. These fnlcturcs are mrely compound. except. 
as the result of gunshot wounds. The displacement in eases of fraclured rib 
is usu;tlly sl ight; if the result of a direct blow, there will probably be sonH· 
inward angular deformity, while if from indirect violence, the prnjection will 

~l~g~:·~t,~=:~:~:!1 ci;~ a1 ~n~~~~~11~\;~i:~~~ o~~l~~e ;~~:~;~i~~~~ ~~~~:~~~~~~~' ~11:~.~~1;~~;~ I:~~~ 
bility, and crepitus, which is f'.O metimes readily percei\•ed, but at. other tinw!' 
c:rn only be elicited by carC'f'ul and prolonged manipulation, by compref'.:;ing 
the chest from before backwards. or by auscultation. There are, besidt'~, 
pain and localized t enderne~:::, with a sharp stitcli, if the ph-'urn be wounded, 
and, possihly, h:umopiysis, pnenmothorax, or emphysf'ma, if the lung be i11-
volnd. The pain i~ much increased by mo,·ements of' t he chest wall, au<l 
the brea,thing is therefore shallow, and to a great extent diaphragmatic. The 
JHOg1wsis is farnrahle; except in cases complieatccl with thoracic or o!lu::r 
se,·ere injury, it is n!ry rare for death to follow fracture of the ribs. liniou 
l'ommo11ly takes place in from three to fin· weE'k::., with Yery little deformity. 
and by m<>ans of a well-marked en:;heMhing callu::.. F'alsc-joi11t is ocea-.iou
ally md with in this situation. while, on the other hand, the production of 
new bone is sometinws exce.~sive, cau;;ing coa lescence between adjacent ribs. 

'l'reatment.-ln tile treatment of fractured l'ihs, the ~urgeon may disregard 
any ex isting dcfonni1y 1 which will usually ~pontaneousl y di~appeal' by the 
<'xpansion of the chest in the respiratory mov<'mcnts; even if it should not. it 
would be prefo rable to a llow the di:;placemC'nt to remain, rather than to at
tempt it::: remontl, a.~ ha~ heen proposed, hy the u;;e of shal'p hooks or screw 
elE'HUOr::.. The chief indic•~tion in any ca.:;e of fractured rib, is to pu1 tli (· 
affocted p:ut in a state of complete rest. and this may best be done bysurrouml
in~ the side of the chest which is in\"01'-ed, with numerous overlapping broaJ 
Stl'ip~ of a<lhc.;;irn plas1er, each reaching a little beyond the median line, bot It 
behind and belOre. This mode of trearn1l'nt, which appears to have origi
uated with Dr. Hanna:;', of England, is, according to my expcrie11cc1 much 
superior to any other which has been proposed. The strip"-, which should be 
about two inches wide, are laid on in ci rcular layers, beginning from below. 
each st rip overlappin~ its prNlece;o;sor by about one-third of i1s width. A s 
tile dres~ing hccomcs loo_;;enetl. other layers of strips :\l'e to be tightly applied 
immediately O\·cr the fin::t, so Lhat the che~t is kept constantly fixed by a. !"tifl 
an<l firm ~ pl int of adhesive plast(•r. Tiie patient will usually be most a.t <'<lS<-' 
in a :-;itting posture for the first day or two. Thoracic complic·atiom; must bP 
mPt by appropri:ttl.' treatment, and in any ease opium may be frecl:;r adm in
i.:-tei·ed. The dr('l'l'ing maybe remond at the cndofthrcewe<:"k:", wlwn union 
i:..; commonly sullit"icut ly firm to enable the surgeon to cli1'cOnti1nw his attend
mwc. If, in any case vf injury of the cliest, it is uneertain wh pthl•1· a rib lw 
broken or not , the dre~sing nbovc drscrih<·d ~hould he npplietl, as it will afford 
great comfort, e,·en in cases of contusion without fractm·e. 

Hi 
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The emphysema whi('h som etim es accompani('s fractur·(' of' th<• rihs require.~ 
no s pec ial 1reatmcn1 1 usually clisappeariug- spo11tan co11,.; Jy in tb c cour::-e of' a 
few days or weeks. R1•pl1tre or lacerat1·on of an i1tlercostal artery, "hi(·h 
pro\'cd fa.ta\ in a case recorded IJy Ame~bury , could scarcely be rccog11izc<l 
unle~;;: the frac ture were compountl. l ' nde r such c ircums ran ces a u effort. 
s hould he made to secure the bleeding Yessel. for whid1 purpose, if 1wcc:-sa1T, 
n. portion of the rrdjacent rib might Le excised. In cases of g1msliotj1·actnre, 
all ~ pi cuhe fo; bould be carefully remoYecl, an<l the after-treatment co1uluctt<l 
with reference to the condition of the thorac ic ' ' ir;ce ra. on the princ iples wliich 
will be laid down i11 the cha.pter on Injuries of lhc Chest. 

The Costed Cartilages a.re occasionally broken, either at their junction wit Ii 
the rihi:; or 1hrough their middle. Tlie causes are the same a:S i11 1\Je case of 
fractured ribs; but, as the dolence rcqu i1·cd is g reater, there is m ore npt to 
bP. serious \·isccral complica1ion. The sy rnpLoms arc the !'=am c as tho!:le of 
fractureJ ribs, except that crepi1us i:s rarely perceptible. The direc tion of 
the fracture is commo11ly trans\'Crse, the anterior fr:1g1nent usually prqjecting 
in front of th e posterior. Union takes place by the product ion of bone, not 
of cartilage. the ca llus be ing chicfiy developed on th e pleu ral s ide of the frac · 
tu re; non-union has been obi::.ervcd in one cnse by J bmilton . The treat
ment consists in the application of adhesi,·e s trips, as for frac tured ribs.' 
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]ook<'d. The dC'lcction of crepitus and mobility may he facilitated, a:; sug-
~l"·tt•d by DL":-prC.o:, by placing a eushion bcncarh the lmck, :;;o a,::, 10 rc1Hkr 
the fro111 wall of the thorax prominent. The dia~no:-;is in ('fl~('S or fractme 
from tounter-.troke may, :ttl'ording to H ewett, ht.• nided hy noting the oteur
n.>ntt' of ccchymo.sis so11H' days al'lcr tbe 1·tception of thl! injury. The pro,q
nusis of diastasis, 01· of lmtomplicated fractur(·, is fa,·orable; union usu.illy 
tak<·s place in from tlin:e w four weeks. The treatment cons ists in hl'ping 
tht• parh at rest, Ly the npplieation of a broad compress, held in po,.;ition 
with adl1e:;;iye st rips or lm11d:1gc:; . If there bl' mucli displacement. atv•mpts 
~ll re1luction may be made, by straightening- the sp ine and drawiu~ the 
sho11l111•rs backwards. Opium will uo:ually be required, and any thoral'ic 
complications mu:;;t bP met b_r suitable remetlie,;;. 11fediastiual abscesses 
shouhl be opened at the ::-ide of the sternum, when pointing occurs; th(·y 
h:wc been enl.cuated by (~ib;;on and others by the u;;;c of 1he trepliinc, but 
the rcsulrs of the opcr:uio11 do not warrant it s repetition. 

Pelvis.-Fmct ures of the pekis are chiefly interesting on account of the 
liahili1y to implication of the adjacent vit"'lcera. One of the Ossa Imwmiuata 
may h<• broken, the injury heinµ: ;,ometimes limited to a sepanuion of 1hc 
eri:-ta ilii, or of one of' the spi nous processes, an<l at other times pa-.;;ing 
through the rami of the pubis or ischium, or in the neighborhood of the 
~al'J'o-iliac symphy,-i;:. The ilium, pubis, and i;:chium ma.y separate in their 
Jim·.-: of conjunction, the aCl'tabulum being thus split into tl1ree portions; or dia
sta .. i~ mny occur at the pubic or sa('ro-iliae sympltysei'. FractL•res of 1he puhis 
mid isdiium assume a sonwwhat oblique direction, while those about the ~m·1·0-
iliac junction correspond pretty generally 10 the line of' th e sympliys is. The 
dio91w.~is of f'mcturcd peh-is can usually be made without much difliculty. 
Tlwrc i:S great lmin, a~~raYatcd by motioni anti c~pecially by any atH!mpt to 
walk or st:tnd; there is abnormal mobility; and crepitus can bt• elieit1'Cl by 
gr:.i .. ping the ilia in ether hand and moYing them in opposite dirl•etion:-;. The 
<li ... placemcnt in fractures of the pubis and i:;;chium is often considerable, and 
<·an ll"'t1ally be readily detected. These injuries are commonly cawo:ed hy 
J:?Tl':\t Yiolence of a cru-.hing nature, such a.:; 1hc fall of a bank of earth. In 

~'.)~ear:j~~~-1~,·~1iZ~~ ~~~:11l:;~~~~·r~~~ ~~:cta~:1~f~~e:~o~~-~1i\~c.ili,~;~~ '~~~i; 1 ;~~;:~m~~· 
time . .;; been fractured n~ the result of mu<;cular l'Olltraction, as in a remarkable 
ca"'c recorded by :i\L Lc1eunc11r. while diastasis or tl1c pubic , and occasionally 
of th<- 5'aCro-ili::i.c, ~ymphy:-;i~ may occur in the process of pa1·turition. Frac
t11rl' of the ..Acetabu/1un is an :.1eciclent that is ot'ten spoken of as complicating 
<li,-lo1·ation of tht! l1ip. J believe, howernr, with Prof'. Bigelow, that this 
fra('ture is much rarer than is generally suppo.~cd , a11d that it.s exi:<ll' nce 
should ncrnr be a .. ,.;lnned unless crcpitus can be detected at the S<.'at of 
suppo.-.ed Jc.o:ion 1 while even in such a ca;:c the injury (as pointed out hy 
Birk<'tt) mny rcnlly consist in a luxation, complicated with fracture of' tli e 
l1 c:ul of the femur. Frncture of the acctahulum may consist mcl'ely in a 
s.q1arat ion of its posterior lip, or in a destruction of its floor, a.ttcnded some
tinw,.; with impaction of the h('atl of the femur in the 1wlvic caYity. The 
btter form of' injury is commonly attended with i;uc li ?'C\'l'l'C Yi.sccral l<:!sions 

~~:1~ 1:7\~fi}~~~~ion~cS~:~:lii~~:1~~e!~:n1~ 1~>~::1~11~e~1i~~~;b~~~.'<'i':;c~~ n~~\;t~tc~re;~.t~!~~ 
bu1 :is readily reproducl'(l when (>xtcnsion is di,..continuccl. 

The great danger in cases of fracture of tl1e pelvis is from rupture or lace
ration of the bladder or urethra. H ence the surgeon 's first, step !!d1oultl he to 
pa ... s a catheter, with a \'icw of a~cer1aininp; the condition of those organs; ii' 
they arc found to haYe Leen injured, prompt treatment must Le: c:mploycd, 
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accordinf!" to the principles wliich will be laid down in speak ing of Injuries 
of the l 'elvic Yisc~ra . 

The trerltment of fractured pelvis consists in Ille fir:'t place in restoring the 
di::placecl fragments to their proper position, i f thi s can \Je done witliouL vio
lence: in the ca:'-c of a woman, reduction may be n:::.si:stcd by iolroducing one 

;·1i,:;·;~:;~£~~\(;:j~:~~·~l;~;;~:~:~~i,:~;:~::1::~~::,i,~:~,~~~~11;~~:~~·}:,~'.:;:~~~.:t:~:~.~ 
splin t or a sand-bag, as in cases of' fra('flll'l•d thigh. The pa-ticn t should li e 
on hi :; back, on :t hnrd matt.res:-:. with the knees slight l,v flexed, and supported 

~~ot:~1~0 ~"~;av:~:~1°:~~~~/;.~c~t;:1~ ;~:.1::~ttfi~~l'~u1~~;~0: 1l1'.:~~~~r~1~}1 t~~ciic:~1:1,~: 
Jn tbe treatment of such a case, all .splin ters should he carefu lly remo\·cd, 
and means adoptc<l to secure free tlrainage through tlt e exte rnal wound. 

Sacrum and Coccyx.-Fra.rt nres of these parts usually resul t from 
direct \'iolcnc(', t he fracture being t1w1Hersc, :md t he lower fragment prc:'lsed 
inwal'ds upon thr rectu m. H:icl icnmd f!i\"Cs one case of longitud inal fracture 
of the sacrum. These injuries are rarely me t with except in co1111ectio11 wi th 
other scve l'C pelvic lesions, ::i ncl are then a.pt to prove fata l ; tli c treatment 
would con:!ist in ende:woring to cffoct reduct ion by Jll°('ssurc from within the 
r ec tum , and in the application of a padded belt. B ernard, a French sur
geon, plugged the rectum with a lithotomy tube, in order to maintain rednc
tion , but J should prefer, with llamilt on, to d ispent"e with such a n in f'tru mcnt 
and rely upon keeping the pn.rts at rest a nd admi11istcring opium. l,'ractu re 
of Lhe coccyx gometi mes results in the de\·e\opmcnt of a very pa inful neu
ralgic condition of the pal'f , constit uting a form of tlie affection desc ribed by 
Dr . .Nott and Sir J. Y. Simpson, and know n as coccy,qodynia,· the treatment 
recommended by those gentl emen consi~ts in subcutaneous di\•ision of the liga
mentous attachments of the part, or, if' th:-it foi l, in excision of tile bone 
it self, an operation which has been successfu lly rcso1·ted to by Dr. Burnham, 
Dr. l\lur:;ick, and other surgeons. 

} ? H ACTU HE S O F TJJF. UrP1m. ExTRE;\ll1T. 

Clavicle.- The cbvicle is peculiarly li able to fmctme, not only from its 
exposed po:oition, but from the foct of its being the so le bond of osst>ous con
nec tion between the trunk aml the upper extrem ity . Jt may be bl'oken by 
direct violence in any part of its lcng tb, but is mu('h oftener fractured by 

~t~~:·e\~·ta;·:~!::~\~1~ s~il~:~ .~~1~ict:1/ ?i'~ ~111~;;~ f ~1 t 1~1i11~l .s~~~~~~~~'J;ea~in: 1~: 1~v~~~~~f. 
P artial fracture from i·ndirect \'iolence is usua lly situ:Hcd towards tlte inner 

e;(:~. ~~11' ~\~1c~~: '~~I ~~o ~1~1 i ;~~l;·e~~1 ~. i ~:,~~~·a~ te ~!7;~~~~~ri y s ~; ~ ~:: ~ t ~~;1 ~~~~~ ~~·~~·;,~~:~ ~ ;; 
and is marked by angular depression. Jlhtscular rtction is a.n occasional 
cause of fractured clavicle, particularly, according to Delens, of fracLures of 
the inner t hird of the bone; the immediate mechanism of the accident in 
some cases may be, ilS suggested by Dr. Packard, the bending of the cla\·icle 
over the first rib, which acts as a ful crum. Fractures from direct Yiolcn~·e 
arc commonly transverse, and may occasionall y be comminuteU; fractures 

:;~~~.~n~;:~e~\~·~:-1'.~~:':~,~da;:,:~ ;~~ n~\~~~1~1;1~a;:~~\~~:;:d~~li c~~~;::: ~.ebe~~~1~;11~g s~:~:~~lfre~~ 
of the clavicle, witl1in tlie jibres of tlie coslo-claricular ligmnent1 is usu:-~lly 
aLt~nded with but little displaccmenti though, according to B. " '· Smith, the 
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outer f'ra~ment i~ in the!"e cast•;; cli~placedforwards, or fottl'ards and slig/1tly 
dv1t•11u•1ads ,· similarly, there is little displa<'<'ment in fracrnre of 1hc outer 
third, u•itliin t!te limits of tlie coraco-clat·icufor li_qa111e11t 1 but if the fracture 
be 01ltside of t/1e trapezoid branch of' 1hat ligament, the dii1.placcmrnt, al'l'Onl
ing to the ~ame surgt•on, is quite marked. Aeconling; to .-\. Gonion, how
cn.•r, C\'Cll the exi!"tcnce of tit<" Ja;;1-namc4J variety of fracture is douli1f11I. 
Fracrnres of the mi<ltllc of the clavicle, especially such as are produced by 

Fig. 112. 

Alt&thmeuuoroutereodof clavicle, •howiog braochesof corato-clavicularligameut, (Gray.) 

indirect \'iolcnce, are :iccompanicd with great and Ycry con:-;tant di:;pla{'cmcnt. 
This con,;.i:i.ts in a tilt inµ: upwnrds of the inner fragment, and a dropping of 
llil' outer f'ragnwnt, which is al:-;o rocked inw:1rd~ and somewhat backwards 
by Lhe action of the powerful mu!"des atlaclied to the scapula, partiC'ularly 
tlie rhomboidei, trapezius, h:rntor anguli scapulrn, pectoral is minor, n.nd :sCimc 
fibre.-. of the scrratus magnu-.. 

The dia_qnosis of fra<:turt·d elavicle can usually be· made without cliflkulty: 
if tlw middle of the hone be inrnlvecl, the cli"ipiaccmcm i1' in iti:clf sullicicn1ly 
ch:iraC't<•ristic, while crl'pitus c-:111 rt'adily be di<·ited in :tny position of the 
fraeture, on account of tile subcutaneous character of the bone in it!i whole 
knµ;th. In ca.1:cs of partial or partially impacted fracLure from direct ,·iolence, 
an accident of not unfn•<jUl'nt O('ctu·rcnce among quitP young chilclrt'11, pN
sibtcnt tenderness over the point of injury will be found a rnluablc diagno:;lic 
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!" i ~n. The attitude of the patient, in c:u:es of complete fracturf", is peculi:ir, 
and often s ignificant of 1he nature of' the injury; the hca.d is bent lown.nl~ 

the at!Ccled side, :;o as to relax t.he 
Fig. 113. nrnscles, while the elbow and for(':tnn 

are supported in the opposite hand. so 
as to diminish the clr:1gging !"C'nl'a
tion produced by the wt:iglit of the 
li mb. The prognosis, as reganlR the 
life of !he patient and the utility of 
the limb, is very fo.,·omblC'; I belit·,·e, 
howcnr, that n.pe1/ect cure-that is, 
without dcfo nni1y-i;. Yery rarely ob
t:iined, at lea.st in oblique fractnre~ of 
the middle of the bone. Comminuted 
fracture of the cl:i,·icle issome!imes 
a serious injury, from concomi!ant 
laceration of the subcla.vian vein or 
plexus of nerves.. Compound frCfc
ture of' th is bone is rnre, except :i.s 
Lhe result of gm1!'hot injury, wlicn 
it is apt to prove fatal from thorn.cic 
complicntions; I had, however, under 
my care, f:lome years a.go, a case of 
mu ltiple fracture of the clavicle from 
direct violence, which became second
:irily compound by the occurrence of 
!'ttppuration; slight necrosis followed, 

Complete ollliquo fracture of elavielo uear its but the patient eventually made a. 
middle. (Gray.) good reco,·ery. F racture of both 

clcu·icles is an accident of rare occur
rence, but presents no pcculi:trities, except tliat of course it requires some 
modilicfl.tion of the apparatus used in treatment. 

Treatment of Fractured Claricle.-The treatment of fractured clavicle may 
be conducted by position alone. or by position aided by various forms of a.ppa
ratus. The deformityi as we lia,·e seen, depends ( 1) on the tilting up of the 
in1wr fr:i.gment. Ly the rm;;ilicncy of its ligamf'ntous attachments an<l the 
action of tlie ~terno-clci do-mastoid mnscle; (2) on the falling of the shoulder 
wiT.11 the outer fragment, due to the weight of the a.rm; but (3) chiefly on the 
rocking inwards :wd backwards of the outer f'ragml'nt. lJy the action of the 
powerful muscles 1\ttached to the scapula. Ilcnte the indications for treat
ment are, (1) to rehix the Rterno-cleido-nrnstoid muscle. (2) to pren.·nt the 
weight of lhc arm from dr:igging down the oute r fragment, and un by fixing 
the scapula, to carry the attached cxterna.l fra~ment outwards and forwards, 
and thus re!--tOl'C tlie shape of what has been not inap tly called the'" sho1tlder 
girdle." These indications 1rn1y all be met by position alone. For this pur
po~e the patient ~hould lie fht on his back. on a firm, hard mattress, with the 
head slightly elevated, and ihe arm flexed and carried <\Cross the chest, so 
that the hand rests on thf' sound shoulder-the position commonly knom1 as 
the "Yelpeau position/' from ils hav ing been employed by that distin~uislt<1d 
surgeon in the treatment of thf'~e a nd other i11jurics (see Fig. 1 l ;j) . The 
elcvntion of the head (by means of' a single pillow 1 which muM not touch the 
shonlders) relax<'s thP sterno-cleido-mastoid mnselC', and lhus obviates the 
tendency to upward tilting of the inner fragment; tl1c position of the arm 
nc1·o;;s tlte chc!'t makes tlw wcig-ht of tho limb ac!, if al all, in an upward 
direction, and thu13 cffoctually prennts any downward displa.cement; while 
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! :~: '~~~ftl;.~8~:· ;~.~~"0cl~~'t ii :0~~~1~;11~,~;~}ii, ~~:~d fiti;::~ r~;:~vce';~1n t~~~ '~.~c;~r,~·~ss~~~·~ 1~! 
bone around the chest, which ca uses the inward and backward di splacement 
of the ou ler fn.1gment. By this simple mode of treatnwnt the defol'mity can, 
at leas.t in the immen:::e majority of CH,.e..;:, be <·omplelely reduced, and could 

J~:::·~:~~~~~~Js~~,~:~::;;~1'.r:~::;~~i~:;·~1':E:~~:~\i~i'.;~;:~~~~;'. ;;~'.~:)'c,~:.i:~~~~,~~~'.~~,~~.~~ 
hence retentive apparatus is u~uall_r necessary. Jf the patient. can remain in 
bed, the scapula may be fixed by a bro:id and long wedge-sliaped pad, applied 
a::; a compress on the lower blade of the bo11c, a11cl held in place by S<',·era l 
brond ~ 1rips of adiH'Si,·e plaster, while the arm is fastenl.'d in the" Yelpeau 
po,ition" by a few strips of the Sflme mftterial. Jf' the patic11t cannot remain 
in bed, the sam(• appliances may be usC'<l, with the a1ldition of a compress 
upon the projecting (" nd of the inner fragmeut, and a broad roller bandnge 
u::eli as wha.t is known as tiH' 1• tliird roller of Des::wlt," 1 with additional cir
cular turns to fix the arm in the required posiLion. The same indications 
may be mC't by using Fox's apparatus (to be presently described), or any of 
its modifications, taking care to apply the pad-not as an axillary fulcrum, 
but simply as a scapular comprP~s. The po!'terior fi gu l'e of 8 bandage, recomw 
mcnckd by some authors, is defecti,·e in that its force is exerted on the acro
mia.I part of the SC'n.pu!a only, and not on the enti re bone; the same objec1 ion 
applies to most of the back splints de\'ised for these cast•s, tliouglt a back 
splint, suc h as that de,·ised by Or. Staples, of )linnesota, broad enough to fix 
both scapulx, might be made a useful adjnrnnt to the comp1·esses already 
described . Yach<>r, of Birkenhead, has modifit'd the figure of' 8 bandage Uy 
applying metallic caps to both shoulders . and drawing them backwards by 
uH'ans of a po;;:terior strap and buckle. The apparatus intl'Oduccd by Dr. 
Gf'orge Fox, of this city, i:'I thus described by Sargent: 11 The apparatus con
si.-.ts of a tirmly stuffed pad of a wedge shape, and about half as long as the 
lnnneru::;, hm·iug a band ti.ttached to each extremity of its or thichst 
margin; a ~ling to suspend the elbow :rnd forearm, made muslin, 
with a cord an:tchcd to th<;~ humeral extremity, and another to e nd of 
1he carpal portion; aiul a ring made or mu~\ in s tuffod with cotton to enci rcle 
the ~ound shoulder, <UHi sen·c as means ot' acting upon and secul'ing the sling." 
Fox's apparatu;;: has undoul;tcdly pmc\ueed a great many excellent cures; it 
ha:::; done so. however, I belicYC1 by Ji.ring the scapula more or less perfE::etly, 

~~'.! nf1~<:~,~i'ff~:·~li~~·~(::~~~~·~K1~e~o l!~t~, 1:f~n111~~~~s i:~s ~ t r::·1~~.l~~~~~;:~~~l~~~~t~~t~~1~1~l~ 
p:iin that few pa1ients can endure it for any length of time; so that in prnc
tiel~ sur~cons generally apply it far !Jack-where it acts mel'ely as a scapular 
compre:'IS-Or (•lse n·duce its thickness to such a. degree that its act ion as a 
fulcrum is entirely defeated. Fox';; apparnlu;:; Ila~ heen inp;eniously mollifi ed h_y 
Dr. L (!vis, Prof. Jlamilton, and other:;:, an<l any of these forms of the sling and 
pad dressing may be used with goo<l rcsulls, provided tha.t they are accurately 
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adju:-.u:d and <'art'fully ,,·atl'he1l by tht• ::11r~1·on. 1 

l\loore. of Hocl1c~wr. and S:wrC'. of ~ew York. 
hl'iit•Ye that the poi11t of mo~t importantc is to 
r1•ndcr tense the t•lavi<'tiial' fibres of 1he p1'{'10-
ralis nrnjo r mu..:cl1·, a111l thus dl':l.W the i1111t•r 
frn~ml'nt <low 1rn artl~; the forml.!r surgt:'o11 ac
l'omplishes this purpose by forci ng lhc ('nti 1·c 
arm lmckward.:;, and fixing it with a. sh:iwl or 
~tri p of muslin folded as a cr:wat a.nil m:ulc to 
clt•.-;tribe li~ur('!:J. of H around thl' sound shonld1•r 
and the Pl bow of the :dlh·te1l ~iclc; while P .. or. 
~ayrt.' employs two Lro:ul adhC'si,·e strip,: , 011e 
of whid1 lixes the arm and r~cts as a f'ultr11111. 
wl1ilc tlie ot her fon:c~ the ::.honldcr lJaC'kw:~rd~ 
by tll'aw ing thu elbow fonntnls, at lh C' snuc 
time suppol'ting- tit(' fo 1·1·arm 1 a~ shown in Fi:!. 

~~Cll; l'S ~:'~ 1/l~;:l ~~·II'~(' j~~:·~~~~~t:·~t~ll~l:~~·l~·J~\r~:::;•;l]~~ 
:;ltould be relained. as a matter of safoty, at 
lea.st :~ couple of weeks longer. 

Scapula. -ThC' !'C'apula may be brokt•n 
~;1.yro's drcssin.::- for fractured cla- throug:ii its body, t hro11gl1 il1' 1wck, through the 

,·lc!e. (ll au1illo11.) glPnoid caxity. or through the acromion or 

.F'rart'w·e of lite Rod.1J of th~~~~~~;i,:ll11: 1~~c~s~~:.;. accidcnl, and is usually tlue 
to din.•<·t violence, though it is said in onC' cw::.c (I leylen'f') to ha\'C been pro. 
clu<·t·~l hy mu;:cular aetion. If the ,.;p ine of tiH' s<·apula he inrnln<l. the line 
or fracwre can commonly LC' dctt.'Cted with f'atility by palpation. and in olht•r 
<':l'•es trC'pitu~ can g-cnernlly L1· i·lici1ccl b_v pn·~siug tirml~· on the scapula with 
oue hand. while tl1e otlit•r mo,·es the shoulder in ,·ariou.s directions. Th l• 
treatmml co11si.,,ts in atte111ptin~ to reduce the dcformit.\', if there be any, by 
manipulation, and in tlien lixi11g the arm to the !:'>i<lc by ci rcular turns of a 
roller band~1ge or by adhL•sivC' !'=lrips. lhc forearm ancl l'lhow bciug supportPd 
iu a 1'1uitahle sling. ]f the lower angle have beell !W p:irate d from the l'l'St of 
the boue, ir may he secured, a.s advised l>y Boyer, by the additional applita
tion ofa firm compre:-cs. 

Fracture of the 1Yecl.:~ft/1e Scapula (in the a natomist's !liense of the term) 
is :m aecident the pos~ibili1y of wh ich has uevt>r been C!!ilablished by t\i .. ·wc· 
tion, and whi('h, if it haH• en•r occnrred, CXl.'C'pl wl1en complicated wit h 
co111111iuutio1i ~/' tlie gleuoid cm:ity, must certainly be ,·cry rare. The Lf.'rm 
:·Ji·acture of the nee/.: o( tlie scapula," as u;;('d IJy Sir Astley Cooper, how. 
('\l'I', means fracture tliro11,ql1 tlie supra.scapular nolf'li, and in this po:::.ition 
the le.;;; ion has unque:;tiona\Jly bel'n met with, tliou_gh ve ry rnrely. I have 
my~elf' seen one example, in a ch ild five years old. rl'lle amount of di splace
ment dt·p('nds on the lkgree of integri ty or tlu.• various ligaments of the part, 
c:o:ptcially the roraco.cl:l\·icular nm! coraco-acromia l. H the:;e be rupturctl 
the ~len o id cav it y a nd head of the humerus fall in to t he nxill:1 (wht•rP the 
lath.:1· may be somt•times foll ), <·:rnsing a deprc~sion beneath the acromion 
ns in di~locations of tht: shou ldt.•r, though not ~o deep; crcpitus is elicited hy 
hying one hand on the shoulder ~o :\S to touch the coracoid process. and with 
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tll<' otlwr hand moYin~ tll(' :mn in Yariou;; directions. Jn a child thr p:irt. 
m:iy be g-ra,pcd hy phwinµ: till' finger;: 011 the :-houlilrr and thr11~1inµ: 1hc 
thumb tb.•ply in10 the :ixilla. ThP deformity e:in 1·t•:ulily be reduc<•d

1 
hut 

~~~l' :~~~~1~,~ ,:·;e::.1i·~ 11''~'11i~·n 11 ~~1i~1~:~;;, ;~;~:.1:::z~~~1 ~"\1 :~:1 , ,r1~c:1c~~:~~~~;;;~~ J>!~~~'~s~·e:~::1P1:t~ 
con,..;i,..;ts in fixinf! rhe 1'<':tpnla by pheing A thin pad or foldC'd towul in thu 
axilla. f'a:-tcning the arm 10 the 1'itle by cir<·ular turns of a roller 01· adht•:;;i,·c 

:::~?:!i\i:~~i~~:~:~~[I;~;~:~:~:'.;i~;::~;:~if :~::~~:.L~::f:0:i~::nl.;j,~;::'.;::~~~; 
the :t('l"Omio-rJn,·ieulnr arti1·ulation . the shoulder drop~ forward,:. in,,·nnl"', and 

dowuward~. as in ca~c... of fr:wturNI cJa,·iclc: if. howenr, lh<' fr:1cture h<• in 
front of the acromio-da\·icul:u· articulation. 1lu.•1·c will Le little or no dis
pla<'<'nwnt. aml 1he di:\guo~i~ mu~t Le ma<le by the dt'tPction of m0Lili1y u.ml 
cr<'pi111-.. Cnion occur.: with-
out murh deformity. thouµ-h Fig. 115 . 
rarely, according to Coopt.>r, 
CXC'<'pt hy tihrou::; ti:-"'ne. The 
trf'atme11t <·omi:;ts in fixing 
the arm and scapula L.\- an 
:i.xill;\ry pad and ban1la;:?"1', and 
in '.'"llJl))Orting the t'lbow with 
a !ilin~. This. as Wf'li n~ f'rac
turC' of the body or neck of 
thC' 1'<'apula, may be al:--o efli
cit'ntlv trP:ued wi1h 1hc ban
dage kno\\n :t-"' Yelpeau·:o. the' 
appli«ation of which t·an IJC' 
sc<·n from the accompanyiug 
ilJu,..trntion. 

Fracture of tlif' C'oraf"oid 
Proress occa,;.ionally thOUf!h 
rarelr o«cur:;, as the rc,;.ult of 
clirec:t Yiolencc. There is ..i.t'l
dom any cli:oplacem<'nf, and no 
trerdmml is required Leyond 
the use of a sling, wirh p<·r
hap.-; ;\ lhv turns of a roll<•r 
aromul the arm and i:::houlder. 

Two or more of 1 he,-<• Y:\

riou;; forms of scapular frac
lllre mav coexist in till' same 
case1 or ~my one of th('m may Yel11eau'1 bandage. t 

lie complicated by fruC'turc or 
cfo•lo<·arion of the humerus or cla.\'iclc; for 1he trC'atmrnt of snch injuri<'-" no 

~E~:.~~~;r£~:\;~~~f ::E!~~~~~~:!7f ~~r1~: 
of tlH' arm. Th~ 1ime requirt•d for treatment, in ca:;e.s of fractured scapula, 
is usually from three to four Wt.'eks. 

F ractures o f the Humerus.-Fr:ictures of the humerus are cli\·idcd 

by llnmiltou iuto clc\'Cll cla:;:;e.s, of which four a.re fractures of the upper ex-
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tremity (head, neck, nnd t11bcrclc:-;), one of the shaft, n.nd six of the lowrr 
extremity. 

1. Fractures of the Upper Extremity of the Humerus.
( I. ) The fracture may pa"S 1hro11,!!h the I/fad and A11atom1·ral .N('(·/,; of the 
boll(' 1 be ing- chiefly intnH;apsulnr, and may or may not be impacted, :u·c·orrl
in,!! to circumsla.necs. lf the fracture be entire/!/ intra-cClpsular, hon_y 1111io11 
eannol well occur, aml Ilic drtae l1cd head of the hunwrus is apt to b<·<·omc 
carious or necro:;ed, requirin!! a.n operation for it" rcmon~I. Fractun· of tile 

~~:~~10,:~ ~71a I t;;~c~1~~ i~:~:·n~lr! 1i';i \~·a!~tl.1 t I ~~!~r~c~~~; it~~ '~fi·;~!~c:h~r;~~~f,~~'. n:.';~i 
crepitus can usually()(' eli('it('d by prc>;;.:.ing the hc:.ul of the bone i11to its 
~Ol'kt't and mnking- rolation; the shoulder is !lit• i;rat of H',·erc pain . This 
i11j111"y rci;ults from dil'Cl't viole11cC', nm\ is pr inripa ll y met with in old p<'r:<onr,;. 

(2.) Fraclltrf' tl1ro11,qli t/1(' 'l'ubercles of the li umC'rns diffo1·r,; from lh<· pre
ceding- variety merely in hcing completely e.:clra -caps11/n.r. Bony uuion takPS 
place in these ca.sl·r,;, but 1hc motion of 1he joint i~ apt to be impaired hy the 
irrC'f!Ular massC!I- of callu>1 which are formed. C'r<'pitns may be det(·ctc•d by 
::::ra .. ping the tuberclef' witl1 one hand, an<l ro1atin~ tile arm with the olhcr; 
there is rarely mud1 cli...;pl:tcemcnt, though. if the fratturc be impacted, there 
may be slight shortening. The signs of thi<:. injury arc ,·cry ob .. cure, aud in 
many cases the diagno~is cannot be positively made during life. 

Fig.116. 

Scp11.ratiouofuppercp:pby11iqof huinenlB. (From a 
l'IUitnt In the Epilic-•pal llo~111tal.) 

Fig. 117. 

Fr11ttureoftllt11urg\calneckof1he 

humt>rus. {Gray.) 

(!l .) Longitudi1ud F't-r1rture of the Head and .. Ver!.:, or Splitting oJr nf lite 
CrPalPr 'l'ubercle, procluc·p.., a marked inc·rea~<' in liie antt·ro-po:->tcrior diamt.•h•r 
of the upper encl of the liumc1·u;;;, and while thc•rp i~ ~omc <lepn':.;~ion undt.•r 
th<' acromion, a smooth, liouy prominent(' c:i.11 h<' fi:lt under tile com.eoid pro
cc,.~; crt'pitus can be u ... ually elicited l>y pre~sing together the tuburclc:s and 
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~1~:~~~i l~~' 1~:n~:·:,: ;;~l,li~~ll~~:~~ 1;1i~;lil~:)~;:o11~~l~nl~n~~ ~~~1 ~:::~!~~~:·:~· se~~:;.:~1i1o:~\t~~ 
lWCl'n the frngment:-:. 

(I.) J?racture of the Surgical Neck of the hnmcru~, under which ht'ad may 
be induded separation of 1he upper e pipliys.is, i8 the mo:;t frequent form of 
injury met with in this reg-ion. The sm·gical 1ted.· is that pou·t of thl' ln1mc
rus which extend~ from the line of cpiphy:(eal jnnC'tion 10 the plaee of in,.t•r
tion of' the hui .. .,imu~ dor.-i and pcctoralis mn,ior mu:;d(·~.. F'rrtt'tur(' of 1his 
part u,;.ually rcsulti' from direct ,·iolenee, and i" ofkn artompanitd with p:n•at 
courn,.,ion and swe\liu:; of thC' "Oft part'. Sep:irntion of the <>piphysi" (Fig. 
1 Iii) j,., an accideut of early lift', but trnC' fr:wture. though met with in d1il
dren, ii' more frequC'lll amon:r adults. Crepitth can ht• readily c>liciL('(I, unll'."'11 
ciLhcr impaction or overlapping ha,·e oecurrcd; in till' lat.fer case the tlia~rw.:is 
can be easily made from the deformity, which is characteristic, and which 
co1-:.;i-.t1;, in the uppN end of the lower fragment hein~ drawn upward~, inwar1l._, 
and forwards, while the upper fragm ent jg 1·01aH·t1 ourw:trck ]~etluctio11 is 
oftl•n difficult and somctinw" impo.;"ihle in the..-c ca.-;cz.:1 in spite of which. union 
commonly occur;; withou1 rn:~tcrial impail'llwnt of the u..;cfulness of' the li111h. 

'l'realml'nt of Pra.ctures of lite Cpper EJ'trrmit,lj C?f the lf1tmrrns.-r'rmi
po111ul ji·actures of the.;(' par1>:, l'i'JWcially if l'('_-;ulting frolll gunshot i1y"11r11, 
u~uall~, require eitlu.•r ('Xci~ion 01· amputation. The trcntment of simple 
frat:turc>s of the upp1•r end of the humf•rus may bt• eondul'tcd z.:atisf'actorily in 
th(' following way. ~\ rolh'r :.:houlcl l)e in the fir;;;t plaec applied smoothly aml 
cnnJ.,· to the injurc>d arm, from the tips of the finger~ to, but not nbot'l', the 
s1':U of fracture. Tl1i ~ handap;e !" lioulcl be n.pplic!I while the elbow i;:; in a flf'xccl 
po.;itiou. A thin pad. eomprc;;:o;. or folded towel i:; lh t>n to be placl'd i11 1111~ 
axil la, so as to fill up the hollow of that part aud n.ffonl a firm ba::'i~ of' support 
to the humerus. Thi;; pad may be held in 
place' by a hambp;e or h_v adhr.o:;i,•e strip,.. Fig. llR. 
The arm is then to he brou~ht to 1he side, 
with the elbow a liule forwn.rd.-., so a" to 
oh' iatc the anterior ang-ular projection, :i.ml 
sulficient exten.-:ion macle to reduce tlie frac
tun>. The arm is to bc> .;ecnrely fa:-;te1w<l to 
the thcst with circular turns of a rol\('r or 
adh(•.;i,•e >;trips, and the for('arm z.:eturi•d 
acro,.;5 the chc::.t, somewhat :t" in tlw '• \·(·1-
pcrm po ... ition," or ml'rl'ly supported by a 
sling', as may be found mo.:t connni<·nl. 
Aftl•r n. few day;~, when swell in~ ha"- ;:;ub.:-idl•d, 
a mould<•d JKl;.lehoard or ;:rurta-percha. tap 

;~~~~r o~~'; 1i'~P1!:~1i~!.r:~. 1r~l1~tl ~~~~~,J~~~··e ·~::11~i~1i~~:::•; 

:::~';:::::" ,:~~~:~,~l~;:::~~:~l,:~'.::'.i:.,:'.:~~~ i~::.;,5~i ,.~~';;~:.~ :~.:.::~:';·".-:.::~·,::~:Ii" 

t~~::~~t~;~£~)f:~~~~&i~l'\~;\g~;:ldi~~i.i!~2i 
2. Fracture of the Shaft of the Humerus i-. an nccith•nt of frc

queut occun·crn.:c, antl urny n.::;ult from citlic r tlircct or indirect violcm:c. The 
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seot of the fractm·e is more oflcn below than aboYe the middle of the bone, 
and its line usua lly somew hat oblique, from above downwards and outwards. 
The displacement consists in tli e dr:twing upwards ::ind inwards of the lower 
fra_2'm l' nt, with some evers ion of the upper fragment, an<l an anterior angular 
project ion, due to the \\'eight of the forea.rm. The diagnosis is easy, the in
(•rcased mobility and crepitus render ing the nature of the injul'y :tlmost unmis
takable. The treatment consists in the appli cat ion of a band:ige up to, but 
not aho,·e, the scat of fracture (until after the subsidence of swclli11p;), anti the 
use of an internal angular sp lint, with an out side splin t moulded from pa.;t e
board or gut ta-percha. ]f the an ter ior angular deformity gi ,·e :my trouble, 
the internal may he rcp!ac('d by an ant erior angular ~pliut, or a shor t ante
rior splin t may be Ui'Cd with the moulded pasteboal'd splint, while t li e foren rm 
is laid across the chest, and fixed by a broad Landa:.re, or merely support eel by 
a short s ling around the wrist. Ynrious plans of making permanent extension 
han~ heen propostd, Lut arc all of questionable u1ility , suflic icnt extension 
being aAO rdcd hy the weight of the elbow, which for this purpose should be 
unsupported , or at least not. pressed upwards. If the inte rnal :.~ngu l ar splint 
be used, care !'hould be tak<>n tlrnt it tlo uot press on the axillary vein; the 
angle of the splint may be varied a.t. diffe ren t dressings, so as to avoid stiff
ne"s of' the elbow. 

3. Fractures of the Lower Extremity of the Humerus.
(1.) Of these the first. to be considered is the Fracture at the Base of the 

Condyles not implicating the 
Fig. 119. join t, under which head may 

be properly inc:lude<l sep:wa
tion of the lower cpipliysi:o; of 
the humerus. This form of 
fracture usually results from 
indirect violence e.x<:rtcd 
upon the extremit y of the 
elLow. and it s line is gene
rnll.Y oblique, upwal'dR a.nd 
backwards. This injury is 
frcquentlyconfu;,;ed with <lis
loe:it ion of' the elbow back-

. \ wards, but the diog1wsis can 
Fracture at the base of the cou<lyle!I. (Gray.) be made by obsen•ing that 

in frncture there is increased 
mobility, crepitus, of the hunH!rus, but no cl1ange in the relariYe 
pol'ition of the olecranon eondyles, nnd that 1he deformity , while easi ly 
reduced . instantly recur;-; on the remo vaJ of ex tens ion. ln dislocation, on 
the othe r hand, there is immobility, no crcpitus, no short(' ning, but an obvious 
projection of the olecranon be liiud the line of the condyles, an<l the displace
ment when reduced does not ret urn. 

(2.) Frncture the Base of the Cond,ljles, complicated by a Splitting 
Fracture between is a somewhat rare accitlenL; it is marked by tlie 
same sympt oms as prccedi11g Yariety , with the add ition of hicreased 
breadth of t!te lower end of the lmmen1s, a.nd of crepitus between the con
dylrs. developed by pressing them togot.her. 

Bes ides the aboYe n1.rieties there ma.y .be sepamte fractures of (3) the 
Cond,l}le (trocb lea). ( 4) the Inner Bpico11dyle (epitrochlea), (.5) the 
Co1id,1jle, a nd po:;sibly (6) the Outer }J,'pfrondyle, though I am not 

aware tba.t the existence of this lesion has ever l.Jccn demonstrntell by <li ssec-
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t.ion. ThC' diagnoo:.i~ of tl1e!:;e rnrieties of fraC'ture Fig. 120. 

~~111t; ~:-~~~~~~1$~cel:~~~~I ~;;, ~:~1.s~~~1~~ct;fi~ ~~~ 1::1~~~111::;: 

~i::~ ~;I':'~ ~~~~:i~:!::;::~~:,;~~'..~.g 0!::1:~~J''..~~1:~~:~:::::'.~:~; 
uuwh displacement. except in the ca .. <:.t> of fracture of 

~!1 ~l~l1~ ::i· :; i :,~ i:~~:i \ ~~::.1~~~.::·,~~l st~ 1.~ I ~~~l<:~i;~~~(! i~:~:~z; ~l: 1111~ 
ltand. These injurit>s gt'm•mlly re;;;.uh from dirl'cf 

~-1i;;:~·\·,~~,0~u~~~~~!"~~~ 1 ~:e~~~~~:~o~~:I. elUow is oftt·n lct't 

Treatment of Frl1ct1tres. of the Lower E.rtrPmit.lf 
of the lfomerus.-.\ny of these fr:u;tur"S may he 
COU\'Cn iently and enicit•ntly treated by means of a 
s imple internal rccllrnp:ular i-pli nt (Fig. 121 ), the 
fi'.m.•arn1 being in n. semi-prone position with the 
thumh pointing upwards, or hy means of an anterior nn~ular !'p1int. tltC' forC'
arm hl·ing supine. The ::pl int~ should be well padded, an<l no handa~e :-;hould 
be applipd beneath thC' :-;plinl. until after the ,.ubsidcnce of inflnmmatory swt'il
in~. I ndel'd, the s;oft part!' an• often so much in,,oh·l'd in thc::e ta"'<'S, rlmt 
the u-.e of evaporatin:z lotions may be required for a few days, the limb h<•i11g 
ha1Hia!?;<·d to the splint aboYe and bl'iow, while the joint it,clf is left expo.::;C'd. 
HcH•ral forms of appan11u.::; h:we bt>en devised for t he treatment of the.;;c in
jnrie,., among the mo-.t i11~<· 11ious of 
whil'h may be specially nwntioned F ig. 121. 
t lu· 1'plint.::; of Sir A. CoopPr. I l:unil-

~~l\1, n~~1~~::.a~~.el~~~'":~-~~1 ~ll~~~~o.the~ L 
pn•,.t•nt auy adnmtage.::; o,·cr the 
simpl<• form of dre.;..;;ing abo,·c r<•1.·om 
m<>ndccl ; whate,·er pl:tn he adopted. 
great care must be takt>11 LO a,·oitl 
undut• or une\'en pre:oi;urc, which 
mi,!!;lit produce excoriation or eYen 
gan:zr1.•ne. Great difficult_v is some
tinu•" ('Xperienced in maintaining 
rcd1wtio111 from the action of the l'hysh:ll.'llelbowsplint". 

J>OWL'rful muscles al tlu: bnck of thf' 
arm; by C'areful bnnda;?in;?. liowc,·er, and 1he judiciou~ me of comprc"-:f':::, 
thi.-; dilliculty can u.;.ually be O\'Crcomc. 1 As alrcacly nwmioned, if the dhow
joint he in\'oh-ed in tlw fracturf', there will always be great ri:;;;k of a11cliylo"is; 
Ju.·m·c, it may be proper to rc.-;ort to passi\·e motion at a comparati\"dy L'arly 

:~:~E_: l~:t t~~:;;~~'.~~~,~~~:~1~::~~,'.;;:'.:~\·::~· oj~:;;;;~,E~-~~~:.::~: '~~~~:-~: ~~:,~'.·.~ 
injnry, and u.::;ually rt•quin•s t•xcision or amputa!ion. 

The time required for the treatment of a. f'mc1urC'd humerus is commonly 
from ti\'C to eight week:;, accordiug tu the age of the patient, and other modi
l)·ing- circum,;tancel'. 

I nr . T. Blanch Smith rt."pOl'IS a C:l'<I' in \'i'hich, other mt•ans failing, rt•rludinn W,'\)j 
maintained by extending the fon,ann upon the arm, and applying a loug 1Jtruiyl1t 
Splint. 
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Fracture of the Olecranon is u.;ually prmluced by direct Yiol<>n('e, 
SU('h as a fall on thl' poiut of the elbow. lt. rna.y al:-.o be c:m"'('d hy irnlin•ct 
''ioi<'nn'-:1 fall on rl1c ha11d 1 etc.; or e\'Cn by mu:;cul:u· action, tiH·ou~h 1hc 
pO\n•rf'ul colltrnction of the tt'i('cps extenr;:or muscle. ]n 1he latter ea"'c, lhe 
Jll('l·hnriism of tbc injury probably cons ists in Lia• olc('l'allOn proc1·~·" li('ing 
broken as an OYcrbent lcn.•r, al'1·oss the condy les of' 1be humcnis, \\ h ich act 
as :i fulernm. The syn1pto111~ of the accitlcnl :~ re sulficicntly ob\'io11~. If 
ti!(' li::;amentons expansion of' the triceps be extcn::;inly ruptured, the d<>rnchcd 
pr<wt•s,; will be clrnwu a cousi<lcrable distaucc up the arm, giving ri;-;.e to 
mark('tl displa.cement. In the majority of in-:tanc<>s, how<•ver (at le~L ... t :~(·cord
iug to my own experie1wt·), tl1cl't: is little or 110 :;epara1io11, a!Hl the diaµ:no:-;is 
mu.;;t then be made hy noiing the exi.'itcnce of almormnl mobility and of 
crl•pit11,;. Crepitu:-; can commonly be elicited simply by seizing the olcl'ranon 
amt rubbing it laterally ag'ai1ht the extremity or 1he shaft of the ulna, or, i!' 
tllt'rc lie any displnel'mcut, by g ra); pi ng the foreann ju~I below Lhe ('!bow, so 
1.li:1t the forefinger rcsfs upo11 tlic point or tl1c olecrano 11 , which it draws down 
iu (•011tact with the ~lwf'l, wli('ll erepilus may be brought out by flexi11g and 
eXl('IHiiug the forearm with the other hand. Cnion occasionally takes place 
by bony depo:::.it, but i.s more often ligamentous 11wrt•ly. Tile uti lity of the 
arm may. howen!r, he prc~cn·cd even with con!;idernblc retructiou of the 
uppt•r fragmeni. Tia• lrNlt11tenl consist1' in fixiu~ the olecranon in uppo:-;ition 
with the shaft (which may be co1weniently cflCl·tt·<l hy means of a c·ompre~s 

and adhesi,·e strip:-), anti keeping the joint at rest i11 an extended position 
for four or five wccb, or until union has occurred. 8u1·!!eons are di,ided as 
to Iii<' comparntivr alh·a11Lages or co111plete or of' partial extcn~ion , many 
agrc(•ing witlt Air .A~tlcy Cooper, and Prof. ] lamilton, in recommend ing the 
former, while the majority of French !'u rgcon:;, :\[ r. Erichsen, :.tnd others, 
prefer the latter. I :\m mys(•lf in the hahit of using a simple obtuse-angled 
splint, well padded, and applied to the inside of rho arm and to the pn.lmar 
surf:w<' of llW forearm, wlii<·ii is kept in a 1'Cllli-prone JlO!-iition . J'igure of 8 
turn,; around the elbow a,.si1't in fixing the olecranon. This position-one of' 
sli;:rht Hexion-is l<>.;s irksome to the patient, and is at least a:; et1Ccti,·e in 
ob' iating deformity as that l)f complete extcrn;ion, wliiclt sometime~ causes 
au angular dcpreRsion at the :'il'at of fr:1ctnre. J n c·ase.s of rompoundfracture 
of thl' o/e('l·a11011, or of miy tom pound fracture aLont 11.e c:ILow-jo int 1 in wh id 1 
an atlcmpt is made to pr(•sc1·vc the limb, the arm :'iiiould bl' Acxcd to an :ing-le 
of from J00° to 120°, which will \Je found the most usefu l position should 
an<·hylo:sis ensue. 

F racture of t h e Cor onoid Process of t h e Ulna has been sup
po .... l•cl to be a frequent complit·ation of backw:ml <li~lol·ation of the elhow-joint. 
I liaH•, howe,·er, bct•n unable to rcrC'r to more than twenty ca.;e::; in which 
thi:-o Jt:.;ion lias bCt.'11 diagno:.iti(':ited during life (antl in none or them doc~ the 
dia~110:-;is seem to h:n c bct'll ('O n finned by dis:-;c('tion), while only three or 11i11c 
Spl·cimcns descr ibed by nutlior.s ap pear lo gi,-c :-ati~tiu·iory cvitlenc<> as to the 
('Xi:.trncc of fractu1·e. I lence, though the po~:'ii b ility of 1he accident must be 
atl111itt('d, i t mt11't be <·on~itlt·i·cd ,·cry rare. The cause of such a.n injury wou ld 
prohahly be indirect "iolen('l', and its diagnosis would ha\'c to be established 
pri111:ipally by exclu1'ion. The treatment woultl con~i:-;t in fixing tile elbow 
on a rectangular splint, and in practising passive motiou after three or four 
WC(' ks. 

F ractures of the F or earm .-Bo1h bones or the forearm are frequently 
b rok(•ti through the ir .1;Jtaf'ts, citlte1· by dirm·t, or more frequently by indirt.>ct, 
viokncc, wh ile Ly direct ,·iolcnce either the radius or the ulna. may be frac-
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tured separately. Jf' only one bone be broken, the other acts as a splin!. anU 
prc,·ents the ocemrencc of much displacement, in Rpitc of' the obliquity of the 
fratlure; but if bor\1 Lones ban gi\'en wa.y, there is marked shorlcniug, 
which, wit\1 the mobility and cr<•pitus, render the n;durc of the case evidcut. 
T he treatment <'Onsists in reduc ing the deformiry hy extension and manipula
tion, and in fixing the limb so that the line or the bones is prcscn·ed, a.nd the 
interos:-::eous spncc not encroached upon, while the mo tions of pronation an<l 
supination arc prcscn·ed. ]?or this purpose the supine po::;ition, ach·isecl Ly 
Lonsdale, is prcfontUle to that of $emi-pronat ion ordi 1mrily recommended. 
The reason is that in any fractm-..e of the rndius, part iculady in one abo..,·e the 
in;:;ertion of the prou:nor radi i tere::-:, the upµer fragment is supinated by the 
action of the supinator bre,·is aud biceps mnsclcs, and thcrl'fore 1 uu lcss the 
loit•er frag-ment be also supinatcd by the bt1rgcon. union with rotatory de
formity will almost inn itably ensue. Two ~t raight splin ts arc required, 
which should be just wide enough to p1·cH•11t the encil'<:ling bandage from 
prcs::;ing the bones togctliel', and thus dimin ish ing 1he interosseous space. 
The palm:u· splint should reach from the bend of' the elbow to beyond the 
fing-ers; the dorsal from just below the olecranon to just abO\'C tlte styloid 
process of the ulna. Thf'y l"houltl be well and ncnly patldccl, the object being 
nut to thrnst the bones :ipart as by a wedge, but to fix them in the position 
which they h:we assumed under the surgeon's manipulations. .!!lo bandage 
slw1dd be used wulerneal/1 the splints, and the dressing should be renewed at 
lea,.,t C'\'Cl'.Y other day during the first fortuight. For fracture of Uotb bi:me::, 
the :.plints ::houl<l be rctainc<l for from fh-c to se\'Cn weeks, but for fractu re of 
the shaft of either bone :tlone, four weeks will usually suffice. A pe1:fect cw·e 
of a fracture of both bo11el'\ of the forearm is perhaps rarely obtained; but I 
belie,·e that the surgeon will secure better results by this mode of treatment 
tlwn by nny other. 

Fracture of the H ead of the Radius is a rare form of injury 
which does not i~ppear to ha\'C been rccogniz('cl during life, though the poss i· 
bility of its occu1TC1we has been demonstrated by d issection. 

Fracture of the Lower Extremit y of the Radius is nn acci 
clem of Ye1-y frequent occul'rcnce. Jts natme and p:itbo logy have been made 
the ~ubject of special study by Colics, R. ·w. Smith~ E richsen, Goyrnnd 1 

Yoill('mier, NClaton, Barton, Gor<lon, 1\Ioore. and Pilcher, of Kew York . 
ThPre are two ,·aricties of this fol'm of frncture, which are known generally 

}:;rt~\\~ c1~1~:~r~~~~,~~~l~~:s ~1~~~a~~~~~~~s ~i~~~~~~~~jy ~~f~~;:,~./1~~~~~::;:; :·ii~~.~~~~~~~ 
~o 1::. 1:i ~~~~i1~~=~· oiJ:;1r;;11~,1: .fr<;~;,:~~cli~ ::n~e~~;1~~; i~l~~v~.r~ll~~u\~~~i~~~~1:1 ~~1~;e;~~~~ 

~:::~ "~~~~:~~?~~:~~:1;~:t~~:;;;:~~~:~;·t~~L~::,::,:i:::~:::,~:~;:~~~~::~:::,:1c~'.(~.'~1~·';:~ 
whole num\Jcr of fraclure.s in this localiLy. The ca.use of these i11juries is 

:l:::i~\:~E~:"~~l~~~.~ c:.~~:~I~i.,~'.~~· ~~~:i:~t:~~~~: ~~~:E:~~~~~:~":~:~~~~'. 
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F.tan t, the lo"·cr frngmenr being drawn somewhat upw:irds and ha<.:kwardR, 
while the uppe r fr:1.gmcnt projects downwards anti forwanls; the hand at the 
same time inclinl's somewhat to the radial ~ide, thou;rli if, :ts someti mes hap
pens , there Un also a fractme of the styloid procc:-os of Ilic ulna , thi"i r-y mptom 
may not be prcscllt. Jn some ca~es, according to )Joorc, of Hoch(•i::;tf•r . rhe 
styloid process is dislocated an1l caug l1t bcHeath the :rnnular ligament, from 
which poi>ition it must be re leased before reduttion can IJc :iccomplished. The 
~o-callf'd H silver fork" dl'formity, which usually chan1ctrrizes this injury, is 
well seen in tile accompanying illu1:'tnttion (Fig. 121). Tlie diagnos( . ., of this 

Fig. 122. 

Fracture of ther:i.dinsnearitslowcrend. (Liston.) 

fracture is genrrally easy. Beside th e peculiar displacement. there i:; pain, 
great ly increased Uy motion and especially by n11c111p1s to rotate the wri::.t, 
whilC' erepitus cnn be rc;~<lily elicited by drawinp: down 1l1e hand anti rubbing 
together the fragments. Jn Rome rn.t'C cases the fracture is complctrly im
pacted, when C'l'cpitus will be al>sent, and reduction ver." dif11cult 1 if not impos
sib le . The treatu1ent consi:o.ts in effecting reduction by mean~ of extenRion 
and manipulation, and in fixing the limb by the ui-c of ~pl int s and comprc:o.,.:es. 
Two compresses are requirt>d, one on"r the <lorsnl projettion ( lower fragnwnt), 
nncl one on!r tile palnwr prominence (upper frngmenr). Two strn.i/,!ht s plint s 
rnny be applied over these compresses (a;; recommended by Dr. B<irton). or, 
which l prcfor, the well-known spli nt of Dr. Bond (F ig. 123) may be u.')c<l, 

Fig. 123. 

~~ 
or one of the ingrnious motlificntions of Drs. Ifoys, Ila.mi lton , and oth<>rs. 
To any of these a short dor~al splint may be somcti111es ndvantngcously acldcd. 
Bond's splint consists of a piece or wood, of the sha.pe indicat<'d in the ti~ure, 
with u. can ·cd block to supporL th e hnml and fingen:., and sitle str ips of leather 
or pasteboard. Jt is prep:u·ed for use by placing in it ;t layer of cotton wad
ding or f'olt!ed lint, and adjusting upon this the palmar compress in such a 

~~:,j ,~~111~11~a~1,P;~<~:~~ .. l~~~1~11~1:.11t !fi\l~l 1~~~~~11,t i ~s ,~::U)~~1s~ 1•1~~.~~~~~~~~~ c~11~f ~ ~:l~~or'~;~~ 
tlic hand foh11'1 lightly o,·er tlw h\o('k (,,·liich :::hould fit the hollow of the pa.Im), 
~md the dor~a.l compress is then :tdjusu.'d to the lower fragment so as 10 mitin
tain the reducti on whid1 has hitherLO been kept up hy th e surgeon ',.: hn.nds. 
The dressing is completed by tltc application of a roller bandage, firmly, but 
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Fig. 12-4. 

Gordon'>l&J>lintrorfractureofthelowerendoftheradius. 

alren<k acld:;.:ed for frnctures of both bone;;; of the forearm. W hen Colll•R's 
frnctu;l' j, complit:uccl witlt Frarture oftlie Styloid Proress o.ft!te Ulna, the 
Crl:<C' iihould be treated wi1h two str.~ig:ht splints, ;Ulan ordinary fractu re of the 
forl'arm, with 1hc adrl ition of com prC:'::>CS to combat the ".'iil\·er-fork" dc11'ormity

1 

if rl'qnirecl. F i\·e to se\·cn weeks are usrntlly necessary for the 11·cat111c 11 t ot' 
thc~e cn--cs. 

F ractures of the H a nd.-Fracture of the carpus or metacarpus 
sl1011ld he treated on a broad palmar splint, which is so padded aR to fill up 
thC' hollow of' the hand, and afford firm suppOl't to the injured mcmb1'r ; fra<.'
tur(';; of the p!talanges ('Ommo11ly rc·quin". in addirion, a ;.;mall pnstehoa rd 
splint. applied immediately to the injured fiuger. Tiu! use of apparatus may 
be di"JlC'n;;cd with af1c>r two or t h rc>C Wl'Cb. 

ln !he t reatment of nil fra(.'!11n•s of the 11ppcr cxlrt.•mity, the limb should 
(unlr-.'." fo,.tened to the clJe,-1) be supported in a .. Jiu:r, w)Ji('h may, within rea
~onnhl e limit::;, be lengthened or i:ihortened ;lCl'onling to the patient's prcfor
cnce or fancy. 

FnACTL"HES OF T ll E LowER ExTnEmTY. 

F e mur.-FractnrC'R of the' thi;:rh-hone may lw div ided into-1, those of 
ifs upp<.'r extremity ; '2. tho~e of' jts ~hafl; and 3, those of' its condylcs . 

l. Fracture s of the Upper Extremity of the F emur nrc 
U1' 11 ally c:Ja::;:'iticd as frnctu 1·e~ (I) of the neck \\ilhin the• mp,.ulc, ('2) of t li c 
neck without the cap1'11le, (3) of the neck, partly in jra- and 1~1 rtly <'Xtrn
cap;..uJm1 (I) through the trodianler major and lmRe of 1he nctk. and (.i) 

~:. I :~ :.1 ~1~!'.~1:';~;~~e~~ .. : !~~!; .i :~~~·11~1 :.:'.~~~l~~~:;;i,~ · ;;.r ~~~;~ .. ;~;;~~O\~~~ I;~~~ ~~:11c1~ ~)\'.;~~~i~·~:i 
~~~:\~~('i~11~1~~-'j,i~~i~J1l:o1·~~~~:l :1\11~1~t 1,'i1·~n~\l~:}~~l l :;lj~;~~ L~!'y t ~~ x~~~~~~:i;·~:·1j1~·~ l ;; l~g:~ 
!~l~s ,~::1::;1ei1~~ 1!1:~}:.~~et,u!-~ \l\~~k~11~fg~·:~a~l; l~~1~ii1~1~ 1~r':':1it~1i1d:1~~''~~1~J~~~s:11!1~i1~ 111i'g~l~ 

17 
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rnent. Jienre , !h is di stinµ;ui shcd surgeon diYidC>s these injuries mcrrly into 
the £mparted and non-impacted nll'ictics of fracture. The old das::;ification, 
howe,·er, i:-i nt least unobject ionable, and may properl y be retained, as being 
more famili;ir than any otlier. 

]. lntro-capsalcn· Fracture of t!te .Neck of the 'J'higli-bone is an accident 
of frequent occurrence, being mrL wi th princ ipa lly in those of advanced lifo, 
and in wome11 oftener than in men. IL is pn:dispMed to, by ihe ordinary 
sen ile change in the st ructure and shape of the cervix femori s, which is, in 
old age, often less ob liquely ntlached to tlie shaft than in ca rli e 1· life. This 
form of' fracture resu lt s, usually, from indirect Yi olcncc of an appare11tly 
trivial nature, such as slipping from :i curb~tone, tripping over a. l oo~c piece 
of c:npel, 01· c\·cn turni11g in bed. The symptoms an~ alteration iu tile shape 
of the hip, paiu, crcpitus, it1aLility to stan<l or walk, shortening, an<l enn·sion 
of the foot . 

..Alteration 1'n tl1e shape of the hi'p is C\' idcnccd by flattening of tlte tro 
clwnte1·, which may also be observed to rotate iu an arc of alMor111Cdly s11wll 
radius, the re:u:on being tlmt it s centre of motion is changed from the at.:e
tabulum to the seat of' fracture. Dr. Alli s h:1 s obscncd that, in the erett 
post ure, the faf:.c ia lata is relaxed upon the injured side. 

Pain is markf.clly increa::;ed by any motion o!~ or pressure on, the joint, and 
i .~ sometimes so intense as to rende r the use of anres
thes ia necessary as an airl to diagno~i s. 

Grepitus may someti mes be detected by !' imply 
rotating tht: limb, but is usually not elicited until, by 
men.us of ex tension, the separated fragments are 
brought into contact. 

bwbility lo stond or wolk is usually prc!'cnt from 
the first, though in:;tanccs a.re not wanting: in which 
patients have wulked a short distance afte r the acci
dent before falling, probably from the fracture being 
at fir.$t incomplete, or partially impacted. The atti
tude of the limb, as shown in the accompanying illus
tration (Fig. 12.i), is often characteri sti c, and some
times n:hnost diagnostic. 

The sliortenin,q, in these ca.~es (ai'l ascertained by 
measu ring: both lim bs from the anterio r iliac spines to 
the tips of the innCL' malleoli), is commonly not 
marked at first- probably not exceeding half an 
to an inch ; it subsequently, and often suddenly , 
ercases, by the giv ing way of lignmenlous attachments. 
by rnpture 0 1· ~ trctch ing of the capsule, or by irnlork
ing of fragment s, and not unfrcquently :m1ounts, under 
these circumstances, to two inches or even more. 1 

•'r~::~1:~ .o~;~:g:::::u~~ the th~~·~;::~: a~fcl t(:e l~~·~~~tb~rn~~~~ ;~ \\~ty:o1~~~~~~,)~:1i~} 
causes, some mcclrn11ical-as the weight of the foot, 

and others physiological-as the action of the cx tcmal rotator muscles upon 
the lower fragment. ln n few cases 1'nve1·sion has been obser\'Cd, and is 
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:ttll'ib11tcd by ::\Ir. Erichsen to paralysis of tl1e extern::il l'Otator mu~clcs from 
concomitant injury. 

Jn ea~es of impacted fnwture, these symptoms arc 
and 1 he ei·e1·sion may be so !<light that, as ju:;;;tly 
mn.y be u best indicated by a compal'ison of the extent 
limbs can be £m:ertrd." 

~~~~f ~~~~i~~i~[:f~~~;~~;f 
~~:~l~:~('.~~e~~· ~~:~~:~:s~~~li~~~' :~'.~c13~~1~~~1~p~~i:~:1:b~j\~~~~~nl1~1~·~t b~I~~ N:~~d~~?~~~a~~ 
~ ~~ ~·:,\~~1:~LJ3;S ~:1'~ :.e fr~~~::r~~t h ~e,~~ ~ .J;.: 1~~:1 ;~ ~~·i:~-,~:~~~~t~lt~ :~·1d0~11~ t~~ ~;s oc

0
:u 1~~np acted 

sh~~~ ~~~~l~cg~:~~~~~:i1c~o~:~it~1~~~;~~~n(~Zs11:;,~~a~~~~ 1 :1i11·~ ~1~~~~~ c~~1~~~~~:'.:111~~~; ~Yt~'p1~:~ 
SOil$. too1 bear confinement lmdly. anll, in such, these injuries not unfrequent!y 
proYe fatal. through the ocrmTcnce of con7cstion or inflammnlion of intemal 
organ!<, the formation of bed-sores, etc. ender more fin·orable circumstance:; 
the patient may reco,·er, union laking pla<·ei if at. all, by mew1s of fibrous 
band~, _~\nd the limb remaining permanently sho rtened aud lame. 

2. Rxfra.capsular Fractm·e oftlie Cerz·i:i· Femoris is n, less common in
jur.r than the intra.capsulal' variety. It is, like the latter, usually, though 
less exclusinly, met with in ad,·anccd life, and is genernlly produced by 
dfrecl, though occasionally by t'ndirect Yiolence, such as a fall on tlie feet or 
knC('5. 

The line of fractnre commonly corresponds with the anlerior and posterior 
inter-trochanteric lines, and the inner almost i1wariably penetrate~ the outer 
fragment, in such a way :l.S to split and comminute it into several portions. 
Either trochanter may be completely detached, and the fracture may in\"olve 
the summit of the shaft itself. Occasionally the fracture is completely im_ 
pacted. The symptoms are much the same as those of the intm-ca.psular 
form of injury, the chief diflCrences being that the trocltcl11ter moves in an 
arc of still shorter radius, that the pain is acuter and more superficial, and 
that the crepitus is more distinct, the fragments bei11g sometimes felt loose 
under the ~kin; the shortening (unless in cases of impaction) is greater at 
fir~t, Uut does not undergo mu('h subsequent change, whi le ei·ersion is not so 
in\'ariably present. As this form of' fracture usually results from direct vio. 
Jenee, it is commonly attended with great contusion and swelling of the soft 
parts. 

The differential diagnosi's bet.ween intra- and f"'xtra.cnpsular fracture ma_v 
in many cases be made by attention to the above-mentioned peculiarities, 
ta.ken in connection with the history of the case, the age of the patie111, et<.:. 
In cases of t'mpacted fracture, tlie diagnosis is much more difHcult, and in 
such cases the surgeon must be ,·cry cautious in his examination, lest he in~ 

ad \'Crtently remowJ the impaction, and thus seriously compl icnte the condition 
of the patient: for in any fracture about the neck of the femur, impaction is 
a most desirable circumstance, limiting tlie amount of shortening, and favor~ 
ing the occurrence of bony union. Severe contusion of the hip may C:l.U1'C 
temporary C\·ersion and immobility, and thus simulate fracture; if the joint 
be also the ::;cat of' rheumatoid arthritis, there will be !<upcradded shortening 
and false crepitus. The diagnosis, under such circumstances, must be ma.de 
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by enrrful inquiry into the hi story of the case and Lh c previous condirion of 

;~~~~'.i~t ;jf~j~i:~:~~l'.~c~:~i:;:;~~~~~!~~~~A~Dl:i)it:a\~~~~t~J:,?g:·~~rn 
ing 5t;:t\:1ct iti c projectiom or osteopliytes, which are mos t aLundant nlo11g the 
]JOS.tc rior intc1·-trochan1t:ric line. 

3 . The nctk of the thigh-bone may be broken Partly ll'"i tldn nncl Partly 
Witl1out Lhe capsule: the symptoms wo1ild, of courl'e. be essentiu.lly those of 
the prcviom:Jy described varieties, a.nd the clinnccs of bony union proportional 
to ihe degree in which the fr:\ctme was extrn-ca.psular. 

4. P racl11re tlirough the 'l'roclumter llfajor and Base of tli e .Neck.-The 
line of fracture in this injury, which is suflic icntly de:-:.cr ibed by its name, 
separates tlie fem ur into two !"egments, thf" upper of which embracf':s the 
l1cad , neck , and troc:hanter major. Tlic s igns of the injury are cn.•piLns, 
en>r.i'iion, and short ening of about thrc(' .founhs of an inch ; bony union readily 
OCCUl'S. 

5. Fracture qf the A)i}Jh!Jsis of the T'roclwnte1· Jllcy·or must be an ex. 
tremcly rnre accident, there be ing, :\ccording to llamilton, but one ri.u tltcnlic 
ca:se on reco rd . The diagnosis, I should suppose, could onl y be made during 
life by observing displacement of the epipliysis, witl10t1t lhe 01·dinaL'Y s if,'11S of 
fractured femu r. 

Treatment of Fractures of the Upper Extre11n"tyqf the Femur.-! have no 
hesitulion in exprcssi11g my prefe rence for the treatme nt of these injuries by 
mean$ of the straight position with moderate extension, whene,·er thnt mode 
of' treatmen t is appli cable. Jn cases of 'impacted fracture, exlcnf' ion is (for 
rem:.ons already indicat ed) undes irable, nnd :such cases mny be trea ted by posi· 
tion alone, the j oint being fix ed by means of the long splint. in any of il s 
varietic::;, or simply support ed by mcnns of hen \'y santl.l1ag:'i plnccd on either 
side of the injul'cd member. If the fracture be wiimpacted, the same trcn t. 
rn cnt should be employed , with the addition of modemte extension. For 
thi s purpo.<:C', J_,i stou's splint, 01· that of D esault (aR modifi ed by Phy~ick and 

~~~:)~;~?t'u~:~{s ~~O(~~~~~t ·~~1~1f~s~~~,c~;1· ~11~c t :~~s s~,~~~~:~,;~1~~1~11~~~~~;~~~~1;~~.~:;~ 
lbr1 s.horne, or Ilorner. The simplest mode of trea.tmcnt , howe \·e r, nnd thnt 
which ] much prefer , is the old.fash ioned weight extcn~io n , firs t popularized 
in th is country by Prof. Gurdon Buck, of New York. with the addition of 
sand.bags to e ither s ide of the limb. Wei"ght extension is thus appl ied: A 

~~rt i~1f~1:~1~~i<~:, ;~:;rti't \~1~ l~~f !;~~~~~ a0~1 '~~~ ~1~1i·~:~~e~~) 1\~it~~pl:;:~~~c12~ 
block of wood, of the sime width as the adhesive strip , but four inches Jong, 
and half an inch thick; over thi:-i, again, is placed another adhesi,·e strip of 
the same width , and It to 2 feet in lcngtl1; lhe bloc:k which is somet imes 
cnlled the ~tirrop is thu :s secured in tlte centre of a Ion~ band, of wh ich the 
upper twelve inches at either e nd nre adhesive . This b:tncl is then npplied to 
the leg on which cx ten.<: ion is to be practi8ed , !"O that it <l(lhercs on either side 
from just below the knee lo just above the malleolus, th €' .<:t irrup remaining as 
a 1oop about fom inches below lhc sole of the fool (Fig. 126). The nppa· 
rntus is fixed by two or three broad st rips passed cirr ularly around the limb, 
which is finally su1Toundcd wii,b an ordinary spiral IJ:1mlaµ;c. The mallcoli 
should be protected by a layer of collon, to p1·e\•cnt excoriation. It is well 
to :dlow n ::;hort time to clnpsC' before applying the cxtcndiug force, so that the 
strips may l>ccome famly adherent. To lhe stirrup is fixed a rorcl, which 
plays o,·er a pulley fixed at the foot of the bed , and which carries the ex tend· 
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Fig. 126. 

Adhe~h·e-pla~ter stirrup for making extension iu cases of fracture (>f the lower oxt remity, etc. 

" junks" u,:ed with Physick's spl in t, except tha.t they arc filled with clean 
santl in..:;te:ul of bran: the outer should reach from the axilla to the sole of 
the foo t, :tnd the inner from the perineum to the internn.1 mnlleolus. 

lfhile I ha\·e recommended this mode of treatment. for CYCJT ca-,c to which 
it is applicalile, it is Uut right to say tlmt there arc certain ca:;es, especially of 
intra-<mp::cuJar fracture in old persons, in wl1ich no ctpparcrtus can be borne, 
and in which c,·en confinement to bed is fraugltt with tlangcrou,;; con~cquencc~; 
uncle1· ~urh c ircum.;;tance:;:, the injured limb .::;houkl be ..:;imply lair! acro:::is pillows, 
as recommende<l hy Sir .\~tlcy Cooper, until the pain and inflnmmn..tion which 
attend tlte injury lia.\·c .subsided, the patient being then a llowed to gN up in a 
chair or on crutches i bony union, under ~ uch circum>; tance:;, cannot be hoped 
fo r, a1\(l 1he general rather tlrnn the local cond ition of fh(' patient i:;;houlcl be 
the object of attention. Jn !'Ollle of the,-e cao:.e:;, a monldctl katlier or p;\o;;.te
board spl int. or a ph1,..ter of Pari;; handage , may be used with adrnntagc. 
Colle."' . of Dublin, employ:; a modification of Sayre's app:uatus for hip
clisease. 

2. Fracture of the Shaft of the Femur.-ThiR injury may be 
met with at a 11 y age, and in a11y part of the bone; it is mo..:;t. fn::qucnt. how
t:\"cr , in the middle t hird. The acc idcnt. commonly result~ from direct Yio
lence, :111 11 t he direction of the fracturP is almost invariably obl ique. The 
fracture i:-:; marke(l Uy mobility, shortenillg, e\·ersion, a nd crcpitus. which arc 
so manifest that tlic 11 at11rc of the injury can ~cartC' l y bC' rni ;;takf'n. ' Yit h 
reganl to the p1·ognosis of' fra('turc thro11f!;h tlic sliafl or the fomur, l harn 110 
he..:;itation in 5aying that I l ian;i ne\·er ,;.ern fl. pe~/'ect r1rre1 eithe r in my own 
practil·C 01' in that of or her.::; by t]fr.;,, I mean th:it r Ju-we !l ('\'Cr :":e(•n [L cu re 
without ;;liortening. "'.\'i thout enteri ng upon a di ~cus~ion a:;: to the po.,s:. ibilit y 
of such a n·,.ult (!Or it full and candi1l c·On:"ii<lf'ro.\tion of which quei'lion l would 
respectf'nlly refer t he r<;::.i.rler to Prof. H nmilton's ('xcclle 11 t trcatio.;,e). I will 
merely !:'ay tlrnt 1 lut\·e llC\Cr :;een le~~ !-ihOl'IPning than a q wu·ter or an inch, 
after fracture of tli c 1higl11 "'·en in c hildre n; nncl that I <'On~itler a ~hortcni ng 
of from lialf nn i1H'h to Hn iuch, a s::itisfitctory resul t in adu il ~. T he treat 
ment of fractures of the shaft of the thigh i:S moo;;. t co 11 Yc11icntly conducted 



2G2 SPECIAL FHACTURES. 

with the iceif1ht e:rtension apparntus already dc,.rribcll. i::uh.;lituting, howc\·('r, 
for tll(' :-:rnd-bag;:. Ion~ ~plint" (either paddt•d or Jll'OYitl1•d with lmm junb). 
which haH tlie effect of fixing hoth the hip :tnd thl' kill'{' joint .. , a ,·ery import
ant COll.!:iideration in 1\ic management of these injuries (F'ig. lZi). Tlic d1C:"1t 

Fig. 127. 

WeightextenHiouwltblo11gl'pli11t1 for treatmentoffra.cturell thlgh;counter·extension made by 

raising foot of bed. 

:rnd pelvis should both be sccur('d to the exlern::i.l i::pl int by broad and firm 
bamb, while the splints thcm-:el\'C•s should b(• kept i11 position by i;imilar 
bands, pa~::oing n.t intcrntls acro.~s the affoctc<l limb. ]11 fractures of' the upper 
part of the shaft, there is frcquc 11tly seen au ant<•rior angular projection, which 
i ~ generally nllril;utcd, and iR prolmbly usually due, 10 !he tilting forwnnls of 
the lower encl of lhc uppt•r fr:i.gm('nl; though thaL it is occa .. ~ ionally due 10 the 
proje«lion of the lower fr:1g-1ncnt i1' f'how n by f.1.C\'l'nll !Opecimens dc~crilJl'd by 
)[r. Butcher. 'Ylrn.te\·e1· be tlw c:wse of the projc<'lion, it ma.y rcquir<' the 
application of a lhir<l, anterior spli11t, which J'.liould rea.<:h from the groin to 

N. R. Smith'1111.nterlor5plint,applled for a fracture of 1hethi~h. 

aho,·C' tll(' knrc, :ind ~houll\ he m•ll pndd<'d to prcn>nl ex<·ori:ttion. AftC'r 
:-t·H·1·al w<•t•ks, wlwn 1111ion i~ ]Jl't·t1y well ad\:tnt·1•1I, ~hort moulded 11:l"ifC'hoard 

~II~~; I:~.: j ;1 l\lr ~:·t ~.':~ :~ ~;< \J~·;:: ~ ( ~~:~ ~ ~·lll{l~~l~Ot~~l~lclt ~~:~~(~ti~. (;~ ~~~\: ~l~ I l~~: 't: 11: cpl:~~~~ 1;~:~.i.:~~~ 
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Fig. 129. 

~ ' - . -~--

-- .tr " • •" ' ~,,.-,,,,,,,.!f!f#~ 
Compoundfractureofshaftofthigh-bone; treatmentbybl'acketedlongsplint. (Erichson.) 

drc"•sing is to be employed). or, in 
double-inclined phine, which 
beginning of this century.1 

old -fi.1:;; l1ioned 
la.st and the 

3 . Fracture of the Condyles of the F emur.-Either f'Ondylc 
may be broken off scpar:l.tcly, or there may be a ~plitti11g fracture between 
them, complicated with a mol'e or le,;s trn115versc fracture throug h their ba;;c. 
The symptoms are mobility, crepitu1:i-elicited by rubb ing the con<lyles 
together-and, if the fracture extend through their Lase, shortening; there is 
abo an increase in the breadth of the limb around the condylcs, which pcr-

t.~~~1 ~·~ ~:· o:~c~I~ ~e ~· ;~ ~e ~~:::s~a~~f i: ~l~~ \~r 1~~~~~ e~·tt~~ t "~\"f 11~~t~\~~~~1~ g '~:~l~n'~'~:1 ;~ 
in splitting the condyles a:::undcr), and are often followed by 1'Ccondary in
flammation of the knee-joint, wl1icl1 may run on to suppurative di8orga ni za.
tion, endangerinp: eitlwr the limb or lif'c of the patient. The treatment con
sis.ts in placing the limb at rest in a st rnight or almost strn.ight po~i1ion, in a 
long fractnre-box with a firm but soft pi llow, and in making moderate exten
sion if' the re be much shortening; reco,·cry will usua lly be at.tended with more 
or lc~s anchylosis. Separation of the Lower Epij>liysis of tlie Femur would 
require the same treatment as fracture of !he condyle$. Compound }'racture 
of tl1e JJ'emur, inrofring t/1e ]\-nee-Joint, should, almost. i1wariably, be con
sidered a ca~e for amputation . 

Th(' time required for the trentmcnt. of a fra.etm·Nl thigh may he mid lo be 
from eight to ten wc•eks; cnn if union appear firm IJcfor·c tlrnt. timl'. the: 

~~~1:1tt 1:~~o~~~~,'.~~1tt)~~ 1 
a~'~fi~~~~l 1101101:~~ 1~~1~~,. 1~,· 1~~r!~~c~:~ ~~~1~1·1 i:~I~~~ :.~:~/1~11· of 

l'CCOVCJ'y. 
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Patella.-FraclLH'<-'s of the patPlla are u ... u:illy met with in ma\(• Mlulls, 

:lll(l arc commonly producl'tl hy 11111scular (ICiion. th<' patdla beiu~ lJrokc•n a:; 

F'ig. 130. 

an O\·cr-bcnt lcn.•r a<'ro"" tht• rondrk--. of rile 
femur; undn ~U('h t irl·um:-.tancc:-;, ·the Jim• of 
fratlm·c i:s fr<lllSl'f'f'Sf', and the upper frag-nH•nt 
may he drawn i-;omc distance upwards hy the 
powerful mu~cl(,S of the thigh . The p:itdb is 
orc:i ... iona.lly lJrok1•n by direct violeur·e, when 
1be fracture may be r()mminuted or lo119it11cli
md. The dia911osis is e:t:->ily made: in lran.s
Ycr.'i'c fracture there is almost :liwap; ~onw dis
phH:ement, "-hieh is innca.o:.t'd by flexing- the 
kucc;1 while in commi1111 1e(J or longitudiu:\1 
f'raclurcs, the n:.Ll11n· of th e ca1•e is rcndl'rl•fl 
cddent by tlu· mobili1y and crc pitus, wliich, 

Frartureof p:ltella; frn.:ments 1111dcr :mch ci1·c11msl:rnce::<, n.re vt' l'Y di~tiuet. 

B"pnriued by flexing tile knee. inability to wall.· or sltuul, wbic:\1 is oflcn 

!!-poken of as a :;ig:n of frncturetl patella 1 i~. as 

remarked by Gou~et, more npparcnt than real, the patient be ing able, though 
not willing. to walk. on :u.·eounl of the pain wlii th attends the effort. The 

)H'Of/UOsis is farnrnble; thoug:h bony union is rarl•ly obtaiucd, especially iu 
tlw c.:a;;.e of tran:in~r:o:e fracture, the utility of the limb i8 not maieria.lly im
pairl'i.l. and in:;lances are on record in which paticnt.!:S, after reco\·cry, liave 
engaged in duties r<>quiring great ncti\·ity and strcugth of limb, although 
with a scpowation of S('vcral inches between tile fragmcn!~ of th e p:Ltclla. 
Tlie treatment consists iu placing the limb in n. slntiglit po~ition, with !he leg 
~omewhat elcrnted , so as to relax the fibres of' 1ho qu:~d ri cC'ps f'emoriR mu!<clc .2 

Tlw upper fragment of the patt'lla, being drolwn downwards, is held in place 
hy mean:-; of a firm <·ompre~>:, which i:-: ~ecnrpd h)' sLrips of :ulhesin: plaster 
t!1,..1e11('d to a broad po:-lerior Rplint, pro,·ided for the purpo.:e with not<:lic•_.., or 
cro_,..,.._pi<'<"e$. The whole limb nnd splint ;u·c• lh<'ll ~urronntlcd with a roll('r, 
whitlt, by figure of 8 turns around the knee, g-ins additio11al security arnl 
lirmn<·ss lo the part. The limb !o>hould be rai,..C'cl, ~imply by pillowl'l or by :ni 

inelincd plane, the relaxation of 1hc quadriccp~ fomol'is mut'cle being further 
n .. ~sil'ltcd, as recommcndrd liy IJamilt ou, by elcvat iug the patient's trunk. 
Care mn~I be taken, :l~ with nil fr:1<·turcs of !he lower extremity, to kt'1·p tlie 
foot Rlril'lly at right nn~k,; witl1 the leg, i.:o as to a.rni1l the" pointed toe" 
deformity which is otli crwi:o:.c apt to ensue. Thi~ simple mode of trct1tment, 
wlii<'h is c~~('ntially Ilic !"O\lllt' as that recommcn\l(•d by lhmilton, ii;; quite a~ 
t'llkiPnl a ...... the mon• complil·at<'li pl:.rn~ d('\i,,c•d hy Lon:-:clale. #\mc:sliur~', 

C'ooprr, Bur,!!e, Callcndc·r. Br:u·h, and oth('r,.;, :\lalfmig1w's hooks, while 
do11htlc!"" cllicient. and prohably le,..-; <l:Ul:!l'l'Otts Lh:in i,.; urmally suppo .. c11. :we 
nt ICa:-iL uuuecessary, n.ntl, from their formid:ible appcar:\ncc, undesirable. A 
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~~t ~~~:I:;~~~~~~: ;~ :~~f t i~~~~\~ l~~ :1111~ C \~/1 ~~] :~~: 1~~-~ :·j is\~ ~I l i I~ y J ~Ji s~J~; ~\f:: !·!.~;1~111~i 111 I~~: ~-~ 
appo,.:ition by means of an iron rin~. Dr. Bh1ckman th11" lwice succeNled in 

~~~-~~~1(\i 1:1~1 t~~ 1if:c u~:,~~~ ii n:1,:~ ;:rc:~u;~·l~~~,.;c~ ~·.i:e a~~;~c:~~ 11::~:$:::~i::~,~1u/(~::~ ~;;~; 

g:f i:~:l:!:~;::~~~:~~~~,f :f~.i~1~f~::·i~~:f~:~i:~,::jr(:1::~~(;r~f~~r:!.::,iif ]~~~ 
~~~ ~ f b~:~·d l i ~~ n~~i~~I~ ~11~ ~~~~1<~! 1 ~,~~ ~~~I ~e u:~ f L~11 t~ ~0 t;.:~;:~ 1 ~11~ ~11l0 i17:~ '· ~O 1:~ t~~L1;;1~c~ i 1:~ ~ ~ 
nece::-::in.r_r degree of finnnc::is, to r e::i ist any ord inary force to which they mny 
he subjected. 

sixT'~'.Zc~1~:r~~~~0joi~~ ~1~T1~~11s~1i~~' 1~:1g~~~~1~-o~~cr:~~f~~~~:l /~~f11;~~·1:~~~~'.(!1sb:~l1~~~~~~ 
~t1~:~~~~ b1~1~:1:~~: 1~1~~~1: 1~~\·~:~~~~ ~l~:~~.n~:~e~11~s~v~~~~ bo~· i;~~~:i:·l~~ii~~~:ic~t~:~i11~~ 
then a.llowcd lo go a.bout. 

Compound Fracture oftlie Patella, involving. as it 11sun.lly docs, the knee
joinL is com monly conside red n. case for a.mputn.tion. The elaborate statisti cs 
of :'llr. Poland show, ltO\\·evcr. that this extreme nwnsure is in reality seldom 
called for; thus, of GS ca.-es 1reated without op~r~~tion, .j(i rceo,·crctl and ou ly 
1 :2 died ( 17 .63 per ccni..), while of 7 in which amputation was performed,.) 
reco,·ercd and 2 died (28 .. ) 7 per cent. ), an<l of 10 trentcd Ly excision, only t 
reco,·e retl and G di<'<l (GO per C(>nt.). Of the whole HJ cases, therefore, G.> 
reco,·ere<l and 20 died. Snppura.tion of the joinl occurred in -13 of those 
ca,.es which terminated fa,·ornbly, and in all of those which proved fatal. 1 

Fractures of the Bones of the Leg.-Either the 1ibia or fibula., 01· 

both. may be broken, the cause of thc"e injuries being usually direct, though 
occasionally indirert i·iolence1 arnl the line of fracture generally oblique, except 
in the upper part of the tibia, where it is commonly trn.n.::,·ersc. If only one 
bone be Lroken, there will not be much clisplncement, the other acting :1s a 
splint, except in fractures ju~t abm·e the ankle, when the foot inclines to the 
injured side. Fractur<' of both bones, in tl1e mi1l<lle or low('t" third , is often 
attended with considerable di..;placcmcnt, the line of fractu re being oblique 
(from aUove downwards, forwnrd . .-., and inward,.) , and the lowc1· being drawn 
up behind tLe upper fragments by the powerful muscles of' t he calf. The 
existence of' this displacement, together with undue mobility and crepitus, 
renders the diagno;;i:::; ea"y; and c,·cn when onC' bone only is bl"okeu, the na.lure 
of the ca;.e can he nm.dily ascertn.in('d by careful examinat ion. A" V-slin.ped" 
fract111·c, occurring at the jtulC'tion of !lie middle and lower thirds of tlie tibia, 
is described by Gos>=elin, H odges, aucl other writer~. 

Separatio,-1, ~f" lite [Jpper Epipfl!Jsis of the Tibia is a "cry rare accident, 

~!1 ~11;~n~~~1~~~1i~;~e~1~d~i~~~l~1,;Je~:;.~ 1~i1~L~'a:!11;~;i1~~s:~::~e;f0i~ ~~c~:.·~~·~~~ 1 ·:: 1}:~::~ 
and the injury b:iving been produced during delivery; th<> second is fig:ul"C'cl 
in th e Ja,_t edit.ion of Jfolmes's System of Sm·,qery, from a specimen in the 
mu~eum of St. George';; ll o~pital; aud the third occuncd in my own practice, 
in a Uoy clernn ycnJ'S olrl, wlto was caught Letween the bumpers of railway 
c:.l.r!'=; tl1c laceration of the soft parts wns .~o great as to rcquir<• amput:\tion, 
and tl1e nature of the accident was thus ascertained by di~i'ec1ion; the :::ilJPl'i 
men from which the accompanying illustrations a.re taken, is now in tlie 

1 i\lcd.-Chir. Trans ., vol. liii.1). -19. 
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mn,cmn of the Epis<'opal Jlo,-p ital. Dr. Yo .. s, of N'<·w York , ha~ rrcord<•1l a 
C/\St' of "'eparation of' tht' lower l'jJ/p/iysis , in whith, in ~pile of the 0l'CUl'l'l'llC6 

of m•c ro:-;is, r eco\·e ry with a u,.e ful limb wa:; ultimall'ly ol;taine<l. 

Fig. 131. Fig- .13:?. 

Separation of upper epiphysls of Ubln. (J.'rom a specimen in th" mu~e111n of the Episcopal ll o~phal.) 

trc:tlmcnt of the great m:1jority of fracturc,c; of the 
ho1ws be in\·olvcd, J know or no apparatus\\ hith 

the old-fashioned fracture-box with mornhle 
80ft but firm pillow; the frartmc h:wiuµ; bt~t' n 

reduced, tli e limb is gently laid in lite 
Fig. 133. box, the sole of the foot Leing :\djuslCd 

to the foo1-hoartl 1 with the heel well 
brought down, and rai "=ed on a pad of 
cotton or tow placed beneath the ll'ndo 
A<'hilli !:' . The f'oot i,-; th en ~ecurt.•d by a 
turn of banda)?l', and th{> s id(•s of the hox 
brought up so as to make firm and crpm
ble p l' e~;;:;ur<' upon tli e fr:ic turecl limb. 
Care mu!-il be lnk1•n to kee p the foot at :i 

fracture-box, with moHible~ldu. riglit :rnglc> wit Ii the lef!", to p1·1•n:ut 
even-ion of tl1c kn ee Ly frequen t adju~t

m c>nt,1 to prcYent ('XC'oriation of the heel by the ll:'l' of' the pad under the 

tentlo .Achillis, and of the mallcoli by pad" abo,·e ancl hclow th o-;c promi
nen('l'"• and 10 counteract nny tendency to latt:ml cli,;ph\et.' llk·nt hy the u:-:e of 
1m it :1 hl e compre;;:;-;e-;. By fi lrict attention to lh P,;1• point ~, J do not hc:;itatc to 

say that, in the immense majority of ca,;cs, a -; good a cure can bP obtai11 C'd 
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wi1.h the simple fracture-box, a~ with any of the eomplieatcd contrivances 
wln<-'11 the ingenuity of smg1'ons has suµ-ge8ted. ln fact, the chief difliculty 
with the fracture-box i.s 1h:\t it is so si mple, th:H surg1'ons are :tpt to think 
that nothing is required beyond placing the limb in it, and there leui ng it 
star for the requisite nurnher of wee:h; and it is, l believe, to the neglect of 
the ~urgeon, rather than to any fault of the apparatus, that are to be nttrilmtc<l 

~:·~t~:~;~-~::·~~;::,~~~i~~;i~:::Yf::::;',~.'~' i:':~c:;,:,::1c~bjt:ct,::~k:o ,~::":::,~rt:::: 
can readily lie done by nwnt1,:;, of the ordinary adhesiYe-plaster sli tTup, pullC'y, 
and weight. the extending bands (which, of course, rnusL not be attached 

~\~;~~a~1~~r~~~~~~- f,C~:.~:~·~? ~~!~; o!~r~;;ft~;~1e11 ~~:~~fl~:.c~ 1 ~1~<i; 11b~1~e;~01\~~~~1:~1~~l ~!· 
the flexed position. und a. nry good appamtus for this pmpose is the anterior 
splint of Prof. N. H. Smil111 of ) lnryl:llld (Fig. 128). 

The comfort of the patient m:\y often be promoted by suspeiull1ig the 

~;~~l~(!~~:~/t\~~~ ~:;~n~I~;, j ~~;)~ r::~~~~lJl~~~~~:.i J~~- s:~i~:r'~f S:~•1j~1gb~:~t:~~~I}( 1!!1~ . '~ ~ i;;: 
or rhe "anterior sp lint," may be couvenien tly employed. 

After three or four weeks, when union is pretty well advanced, the l imb 
may be a.clnuuageou.::.ly su rrounded with mou lded and well-pacltled pa.stc
board ..-plints, being then rep la('ed in the fracture-box; or the plaster of l~iu· i s 
bandage may be now s:afoly applied . The treatment of a Lroken leg usually 
occupie5 from six to eiglit weeks. 

It is in cases of co111po11nd fraclllre of the le~, that the bran dressing, 
introduced by Dr .. J. Hile:\ Barton 1 of this city. is particuh1rly u.sef'u l. ll is 
thus :ipplied: inside of an ord inary fracture-box, of ~ui talJle size, is pin.cud a 
!<heet of oil-cloth, or India-rubber cloth, and on thi.s a layer of fine and dean 
bran al;out two inches deep : t.he fracture being reduced, the limb is laid in 
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the hox, with a pad of cottou beneath 1\ie lenclo Acl1illiii and around either 
rnallcolu::., and a la.nr of lhe same material around the limh ju:<.t hclow the 
kuec; the sides of the box :ire !lien brought up aud secured, and more hra.n 
is du:->tcd nnd packed around and over !he IC'g till 1hc Lox is filled. the f'rac
turt'd limh heing thus tlrmly :md even ly snpportC'<l on nil sirlei:; . The ~nme 
precautions us to position :ire to be ob::.1.'rved ns in the management of a ~implc 
frncture, the daily llre~sing ('Onsisting- in Jetting down one or both si1lcs of' tho 
box, :u1d, without di!-iturbing the limb, removing the :-oiled bran with a 
spatula, and replacing it. with fresh m:Hcrial. Tlic great :ulrn11tagcs of 1l1c 
bnrn dressing are its ~implicity :rnd eleanline~s, the bran readily ah;;;ol'bing all 
di:sehnrgcs as they arc formed, and n.ffOrcling a Rure protection ag:~inst flied; in 
recent C:t-"'CS, the uniform pressure of the bran has been, moreover, found ,·e1·y 
efficient in checking hemorrhage. 

Fracture of the Head of the Tibia into the knee-joint is flpt to be 
complicated with injury of tl1c poplitt:!al ,-esscls (sec page 227). For its 
trea1ment. a frnctnrc-box, long enough to fit the joint, is employed, s11 th aR 
wa~ recommended for fracture of the condyles of the femur. This iujury is 
oftcn followed by anc11ylosis. 

Fractures about the Ankle arc, perhaps, mo1·e tl'Oublcsome tkm 
any other frncim·cs of' the leg. The fibuh alone may be broken, u!'=-unlly 
gfring way about three incl1cs above the joint , or the tip of the i1mer mal-
1colus may be torn off as well (Pott'sfracture). 01· e ither mallcolus may be 
1011gitu<linally splintered into the anlde-joint (nn accident commonly followed 

Ly anchylof:iis), or, finnlly, the inner mallC'olus nlonc 
Fig. 135. may be broken, tht> fibula c5caping. Any of lhcse 

forms of injury may be safoly and conYClliCntly 
treated with the fracture-box, lhe deformity being 
obviated by frequent a.nd careful adjustment and 
lhe judicious use of compresses. I Jia,·e nc,·er 
ha.d occasion to use Dupuyt rcn's splint for fi:actured 
fibula, thoug\1 I doubt not that when c:irelully np

WirnrackforFractureortheleg. plied it is Hll efficient apparatu~ . In Ilic manage-
ment of fracturc:5- of the leg, or in fa.ct of any pnrL 

of the lower extremity, the injured limb sl1ould be protected from the weight 
of tlie bedclo1lies by rnt'ans of a suita.ble framework of bmnboo, wood, or 
wire, as shown in l;-ig. J 35. 

Ju cases of fractured leg occurring in Yery young children, or in adults 
sufforing from mania i\. potu, when no restraint can be borne, it is ~i good 
phm 10 !"-urround the broken limb with a soft piUow, which is held in place by 
menus of firm bant!agrs; the pnrt can then be tossed about without l'isk of 
further injury. 

Fractures of the Bones of the Foot.-The only bones1 

the fractures of whicli require special uotice, ~u·e the calcaneum astra-
galus. 

The Calcaneum may be broken by direct violence, or by muscular 
nctio11; 1he line of fr:idure may ni-~ume any direction, and, when the injury 
reRult.r.; from di1·ect '·iole11ce, the fractme may be eomminutecl or impacted. 

~l~l,:.11:~(\t;1}~,'.·~~i~~n~~·d~l1'.~l:~~1:~;s~:;:~)~~)f);~1;:~1·1~~~~1~ 11tl~~· 1;1;~l:1;~~t\·on~1~~n~i~1:1:~~~:~~ 
clc1 whcre:is, if th<' fracture be thl'Ougli Ilic body of the bone, there can be 
little or no tlisplacemeut, the fragments being held in place by the lateral 
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ligamC'nt~. The treatment, if there be no displacement., consists mcr<'ly in 

¥f ~{1~:~~1~~;~~f~:~~tf;,~f~~:~§§~@.[~ 
rupture of t he tendo Achillis (page i07). 

The A stragalus is almost inrnriably broken by the p:ttient falling-from 

~!~~~~t ~~·i ~ill1i~ll;::;~~c~:~1c1111its; f~~I fac~ ~ 11~1~~~= :{.'.:,c~~rf 1 r
0; s t~i it1~~,~~~ bil~ t ~~~~~· l~:l:i~~ 

~l~e11;~r~~~.~~ ~11:er~~~;~~':~c~11~~e1~~p~:::<ld~~~n~~·r~ 0~:~i~. ·~~'~\.~::fs ~yi~n-;·~~·11\:~tl:,'.: 
downwards, outwnrds. and backwards. The treatment consi,,;;,ts in reduction 
(if practicable), the limb being then placed in a fn1cturc-box 1 and ·:mb:;e
quently dressed with pasteboard splints or a starched bandage. J f reduction 
were impracticable, in a case of simple fracture, _l should be disposed to tem 
porize. reserving excision ( which is usually recommended under such ci rcum 
stance:-) as a secondary opcr;ition, lo be employed should sloughing 01· ne
crosis ensue : in Dr. Xorris'g case, the displaced fragment was exci~e<l by 
Barton, but amputation was subsequently required, and the patient ulti 
mately died, a year and n. half after the occurrence of the accident. Even 
in fractures unattended with displacement, necrosis may ensue, when secon
dary excision of the affected portion will be required; in n. case of this kind 
under my care at the Episcopal Hospital, l removed the greater pa.rt of the 
astragalus nearly three months after it was brok<'n, with the hnppirst results. 

Jn a Compound Fracture of tile astragalus, if reduction were impra('licn
ble, I should a.chise complete excision, which Rognetta (whose paper on this 
subject is classical) considers preforable to excision of the di5placed fragmen~ 
only. '\Yhen, however, such an iujury is altc·nded with much comminulion, 
or is compl icated with fractmc of the malleoli or other larsal bones, amputa
tion will often be r equired as a primary operation . 

Fractures of the Metatarsal Bones or Toes arc usually pro
duced by direct violence, a11cl. if attended with much laceration, commonly 
require amputation. In cases of simple fracture, it would be suflicicnt, af'Lcr 
effecting reduction, to apply a plantar splint, and to place the limb in a frac
ture-box, the dressing being changed, after a time, for pasteboard splints or 
a plaster of Paris bandage. 

CHAPTER XIII. 

DISJ.OCATIONS. 

A DISLOCATlO~ or luxation is a displacement, as regards thoir rclatire 
position, of the bones which enter into the formation of a joint. Disloc:1tions 
are rnriously classified: thus they are snid to be traumntic, pathologic«\\ or 
spontaneous, and congen ital. J'rcmmatic dislocations are such as resul t from 
the sudden application of force; pathological 01· spo1llaneous luxation:s are 
such as occur from a.n alterat ion in a joint as the result of disease (as in tho 

1 Amer. Journal of Med. Sciences, A1>ril, 1862, Pl>· 335-3-!0. 
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Cau ses of Disl ocation.-Age rmd Sex me Predisposing Causes of 
di1'location, only i;o far as tlwy intluenee the exposure of the individu:~l to 
ext('rnal violence; thus these accidents are rare in infancy and in old age, 
being usually met with in those in active adult life, and much more frequently 
in men than in women . ::\lore important pred ispos ing causes nre the mw
tomical relations of t.110 joint, and the condition of the neighboring muscles 
and ligaments; thus the ball-and-socket joints nre more liable to luxati011 than 
the ginglymoid, while persons of Yigorous, muscular frame are less exposed 
to these injur ies than those whose ti~sues are relaxed :\rnl feeble . The fol
lowing table, compiled from :i\Ialgaigne's sta.tistics, shows the relati,·e fre
quency with whicl1 vn,rious parts :.i1·e Uislocatccl :-

.J5 
7 

IO 
20 
7 

.JO 
2 
9 

31 
2 

it to disloc:Hion, as clo likewise 
articula1· effusion, or from pre-
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The E.uitin_q C'cmses of cli::i.lo('ation are e:rternal 1.:iolence, direct or inclirc(' t, 

~~~t~~i~~r;~~~4t~~~1l ef~~~f~i 
as a mea ns of exciling sympn.thy. 

Symptom s and Diagno si s of Dislocation.-The usual signs of 
clisloca1ion arc: (1) a clmnge in 1he shape of the joint and ill the relatirn 

~~1~1~io;~ 1~r i\111c a ~\rt:i~:~~:.:~~~l s;~~;~~f~1~ 1;!1( 2)x~:~e1::i ~~r~~·i~1\e i~1isri1:~c~~n~~~c 0~c: ~~~ 
~ff~.~;~~~;~~:: t ~lio~!~~ i~~st 0:~ ~:1~n~1~ f .~0~~'~U:~i;~n; ~,~\1 ~~~:1 ~~:1l:~··~e i ~1~~~~~~~1i·~~l ~~~2,~~ 
tial. for in pnrtial lux:.\tion.s (as of the elhow) there may be nt'ithcr kngthen
i n~ nor ~hortening, rind if the articular ligaments bC' cxtenF;ively lncern.ted. 
there mny be n. po,..iti,·e incrc:.t.Be instead of diminution of mobility. From a 
f'raeture in the neighborhood of n joint, a ffo:.lo<':iLion nrny usually be dis Lin
gui,.hed, by ob~en·ing the immobility (when that i ~ present) , t lic absence of 
crepit11s, and the fact that the displacement 1l'l1en re11101:ed by reduction does 
not return. Tnu· crepitus does noL exi:::t in a c:l~e of pure dislocntion; there 
is. howenr. a rasping or crnckling 1'0t1ncl . due to cfli.tsion or infln111ma101y 
ch:rnges in the articular structurPs, wh ich is commo11 ly de,·elopPd in the 
conri'e of l\\"O or three days, and which mn,y readily he m istaken for the crcp
itus of a fracture iu which the proee:::s or rcpnir has alrencly begun. Again, 
while displac,,ment does not always recur in cases of fractu l'e, it may recu r 
in a ca~e of dislocation, if there be much lnccrntion of the ligamcntous tis
~ue.::, or if' the articular surfa('es tlicmi'elves hnse undergone structural change 
from inflammator.\' action; thus in old luxations of the liip it is often easier 
to eflC-ct than to maintain reduction. llence no one of these symptoms ('fl.ll 

be corn;iderecl a:. in itself pathognomonic. and it is found in prncticc tlin.t the 
mo"t experienced surgeon is occasionally liable to err in the diagnosis bc1ween 
luxation and articular fracture. 

Dislocation, like fracture. is commonly <\ecompanied by pain, swellinth and 
eccltymosis; wide-spread e:rlracasation may occur from rnpture of ns~els, 
and paralysis (temporary or permanent), or neuralgia, from compression or 
lnccra.tion of neighboring nerve~. 

A rticula r Cha nges p roduced by Dislocation.-The immeclia.Lc 
effects of a dislocation con~ist. of a. ruptu re more or k::;~ extensi,,e of the cap· 
sular ligament, with or without. laceration of the other ligaments of the joint, 
and of ncigl1boring tendons, muscles, vessels, and nerves; in cases or dis lo
cation from muscular action, howevt:r, the capsular ligament may be merdy 
stn·tched, without rupture . If the l11xn.Lion be promptly reduced, t he lace
rated structures are gradually re1'fore<l to the ir normal cond ition, though the 

{f,~1~~ iF0 1~~~11i~~:!fi~1~~~1 ~~~i~~:: '';t~:c;1t~~~i~~c~~~;~i~)~~~~c0t~<;1,e;;~: l~1i·~1i ~:~~~ri. ~~11~~ 
faces tliemsC'lves undergo chnnges. In a ball-and-socket joint, the old cavity 
be('omes filled up, and its margins absorbed and flattened, while a new socket 
is <"Ommonly formed around the head of the dislocnted bone, which changes 
its shape, and becomes gradually accommodated to its new position; if, how 
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e,·<'r, the head of the bone rC!'IS upon mu!:;cle. inste:vl of a new ;;o<·k<'t h<'in~ 
formed, the gof't ti:;;..,m•s undt·r~o con<lcn..;ation, form in~ a cup-;;hapcd C'a,-ity of 
fihrou;; structurl', whid1 bPcomp,;; attached hy ih margins to the di .. pla(·('(I 
bone, and is lubricated by n syno,·ia-like fluid. Jn the hinge-joints .-.imilar 
chang-e.-. occur, the o;;!<eous prominences being rounded off, and the di i.;pla<·<·d 
hoiws gradually accommotlating themsc!Ycs more 01· lc:-s perfectly to their 
new po;;itions. These chan~e.._, which occur with comparative rapidity in 
chihlhoocl, take place H 1·y slowly in adult life, often oecnpyinµ; SCHral _rl'ars 
in tli(•ir completion. At the same time, the surro11ncling mnscles and 1t•111lons 
bceonH' .:hortcned nnd atrophied, nnd abnormal adhl·sio11s often form IU'twern 
tlu• di.:;ph('ed bones and nci):!:hhoring nen·ou:s and rn:-i;('ular trunk..._a l'in·um
stan('(' wl1i('h has >"CXl'rnl times been the cau"e of' fittal hemorrhage in aw•mpls 
to rcdul'e old dislocHtious. 

Prognosis.- ln some caf'es, berontl a temporary !l-liffness nnd wrakne~s 

~~· t\~:; 111:~~j:;.i~/~~~~~~1t<~~l1~P~•.PJ:l~e~~1;~ ~o\\~1111i~~~ 1 1 :~~ ~1:.~:!e;11~~ ·~~t~t1~~.e~11~•~;~~i~~ 1; ,!:i1;~ 
not he completely re~tored for months or e,-en )'l':lr~. or occaF.ionally during 
thP whole lifetime of' the patient . An 1inreduced di!"IO('ation of <·our~(' l':lll"'('~ 
p(·rmanent disability, and yet it i!" surpri!<ing to wh:\l an t'xtent the di ... plat~·d 
parts acC'ommodatc th<•m,.eh"es to their new po!'ition~ 1 the utility of a limb 
aficr cli ... location bein~ of'tc•n much greater than would he thought probable in 
vi(•W of ils C\'itlcnt d('f'ormi1y; ... o that it i.;; sonwtimes a que:-:;tion, iu ('asl':S of 
old di1'loention, whether re<luctio11 would be deoimble, if' e\'en it could lw ac 
complished. 

Treatment.-TIH' indications for treatment in any case of di.sloration 
may be said to be to cffoel retluelion, to put tlu.' joi11t in such a condition that 
the natmal proCC!"S of repair ma~' take place witl1out undue inflammatiou, :md 
to t·n(·ourage thl• r('storation of the functions of the part. 

Reduction.-Thi,., .should be cffCcted in CH'ry ease. at the earlie..-t pos"ihle 
moment. " 'hile I lm\·e ad' i::o.<'d that in certain ('ase1' of suspected fracture, 
minute examination 8hould be delayed until after tlw :-.ubsidence of swelling, 
thr ca"e meanwhile being 1n':1tetl n::o. one of fracture, in a cnse of ::-11.-.p(•ctcd 
cfo:Jocation no such tcnq>Ol'izi11f! course would \i(' ju::<tifinble, for the n•af::on 
that whil e reduction in a rccl'nt cnse ia t1;511ally quite easy. a nry short tlt·lay 
will reuder it diflicult, :md in ~ome case:; :~lmo:it impo:-:1'ihle. llencc, if the 
na1111·c of the case be not perfectly clear. the t'Urp:con £>.hou ld not hct'ilatl' to 
cmploy anresthesia a.s an aid to diagnosi8, more particularly as the uo;:c' of the 
aml',.thctic will grC'atly faci litate reduction, should the existence of a cli:-.loca
tion be determined. 

The principal obl'itaclC'!'\ to reduction, in any CMC of luxation. arc muscular 
resi~tance a.nd the anatomiC'a l relations of the joint. Th~re arn three dit'linct 
dl·menls to be con:;;.idcred in est imating the influC'ncc of the muscles in hin
dering- reductio11; these are, (1) the passit·e f'ol'CC wliicli the muscles po~sess 
in common with thC' othC'l' ~oft stru('tures of the body, nnd which is brought 
011t by the stretching of their tissues across thr tli!Oip\aeed bony promincm·es; 
(2) 1he acti1:e forcC', whereby the patient i·o/1111tarily though mzconsciously 
rc"i·•H the ~mgeon's effol'ts at reduction; and (!J) a !'fate of re.Jf.e:i: tonir con
tntclion into whith the musdes arc thrown as the r<·,.ult of the tranma1ic 
irrita1ion, produced by th(' injury itself; this, whid1 isi the most imporiant 
form in which mu:;;.tular resi~tance is manifr.,.tcd, is more and morr fully de
\'doprd a.'i the luxation rC'nmins lon~cr u111·educc1l. It of1cn hnppcn~ tiiat if 
a patient i~ seen immcdialely upon the occurrence of' a dislocation, tiH' mus-
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cu1ar r('laxation due to the g"C'llcml Rfnte of shock which accomp:mics the 
flC('idc nt is f:.O gre:1t, thnt the displa(·emcnt cn n be rctlucC'd with the gn•at<':-;t 
fo('ility , and. iudeccl, il' often i-o rt'dutcd hy the Up.tnnclcr:; or by the patient. 
himsclt: The knowlcclg:e of this fact led smgl'ons, before the discoYery of 
antc"-thNics, to prep:.i.re patients for the rccluction of luxations by the ust.• of 
the warm hath, tit<' admi11if'tration of tarlar emetic, nnd e,·cn gf'n<' ral b]{'cd
ing. To ob\·iate the 1mconsciou" though \olu11tary rc.-;i::-t:rnce of the pntiPn!, 
the older surgC'ons lnid strei:s upon 1he importnnce of surprising the m11sc/rs, 
as it wc1·e, by diHrting the patit:nt':-< mind, hy a:;.kin~ a sudden question, or 
making an unexpedcd rt•mark, at 1hc> mom<>nt of attempt in~ reduC'tion. The 

~~'.l~~;er~~=:t~~~ ~;~~ ~i~;l;~;:~ ~;~, 1;;;.1~~~~~, 1~~.\\l:d~~n~i~e::~~~~~~l,t~ 1~ ~:\~.~~ld~~~\11~ 
}lhysick, by inducing intoximtion; but a more dfiti<>nt and trnstwortliy plan 
th<\11 any of the:o:c. and tlu.· only one which i:- habitually resor1~d ton.t the pres<>nt 
day, is rhc admini~tra1ion of ether or chloroform, so as to produce anre~thl•i:;ia 
nnd complete mnsculnr rel:txation. An:v:-thcties are inclt:ed inndunblc iu the 
treatment of di ... locntions. oecurring in \'i~oro11s adults; but in ca:-t':-< met \\'ith 
in children, or in ndults of fhhlc a11d rd,ixt•d museular frame, reduction should 
be attempted, and may often lie eo1wcniently clfoctcd, without a.nrosth('sia . 

)luscular resi~t<mce h:n-ing bct'n OY<'reomc, all that the surgeon ha.s to 
con rend with, in a eas.e of recent disloc:Ltion, is the hindrnnce to reduction 
presented hy the anatomical strnctlfff' of tlic joi11t. the shape and nltcred n•la
tions of the ani('u\olr surface!' tltem:'!eln'::O, and 1he condition of the capsular 
and other ligaments which in a .::late of l1 ealth keep the bones in appositio11. 
H ence the paramount importance of an aecmatc knowled7c of mrntomy, in 
undertaking the treatmeut of these ca::cs; as }Jrof. Hamilton well ob:""e1·\'Ci:.1 

in a H'ry large majority of instanc<'S force and per$CH'rance will finally 1=-UC
cecd. by whom:;oC\"Cr they may be employed, bur they succeed at the expen.::e 
of great sutfl:ring, and p('rhap~ permanent injury to the pntient. Jt i~ the 
mark of the ::;kilt'ul surgeon not to employ blind fort(' 1 but lo adapt hi::;. 
nipulation~ to the exiµ;cnC'ies of the case, gently eluding the resistance to 
effortfl, nud making the Jigamf'11ts, mus<'lei>, and bo1w.:: them:-:el\'eS act 
cicut mechanieal 11owers under his intelli~ent g:uidanc(>. 

In the immense majority of case'~, at lea;;t of recent dis.Jocntion, reduction 
cai1 be effoctf'd without the Ui'e of :rrentcr forte than can be applied ~imp l~' 
through the lwnd;-; of the surgeon and his Mflistnnl1=. . The processes b_v wltieh 
reduction is f'ffoctcd, arc three in number, ,·iz., manipulation, (!:xtem:ion and 
counter-extension, and direct Jll"CSsurc . 

1. 1Jfanip11lation.-This term is used inn teeliniC'nl flcnse to describe certai n 
monments by which the surgeon aims to cffoct reduction by utilizing the 
structural clements of tlic joi11t itself. 

2. Extension and C01mter-extension.-Ticre the proximal arti('11Jar .::urfo('l' 
is fixed by the knee or heel of the operator, b.v the hands of an a«s.i:;1;mt 1 or 
by means of a folded i::.hcet, padded belt, erc .1 while the extend-
·ing force is npplietl directly by the surgeon's hands, through Fig. Ut;. 
the medium of ban<lnO'cs or towels SC'cm·cd with the" cJo,·e- j{ 
hitch knot" (Fig. I3G), or by sti ll more powerful IH('an::, sui:h (1 
as th(' compound pulleys (Fig-. 1.JG), Falinestock's and Gilbert's l 
rope winclla<:s (Fig. 1.) I), Blo:xam's tourniquet (Fig. l;J:5 ) 1 or 
J nn•is's adjuster. Continuo11s Elrtstic Extension, by means 
or lndia-ruUbcr hands, has be('n utilized hy Dr. II. G. Davis, 
of :New York, in the trcatmcut of olrl (fo:loc>ations, an<l by Clon~·hlcch. 
this means Dr. Da,·is clnims 10 have reduced a dislocation of 
the !tip of fourteen p:ars' :;landing. Continuous rxtcnfl.ion n~ a prelimi11111·y 
to reduction lms also been successfully employed by Doutrelepont. 

18 
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3. Direct Pres.rnre.-By this alone, or in comhina tio n with !he olher 
method;;;, it is often po~:-:;iblc to simply push the displ:i<:ct.I bouc into its 11ol'mal 
position. 

'Vlrnn cxtmdin.IJ bcrnds arc usccl 1 great ca re should he taken to pn',·cnt their 
excoriat ing the soft part~; for this purpo8-c the,v bhou ld be smoothly aml 
en!nly applied , and should be wet-a wet lx1.ndag-e heit1µ: lei's apt t.o to.lip, nnd 
producing less f'rittion, tl1 an ouc that is dry. The:-e bands may he applied 
directly o,·cr the d i ~placed bone, or to tlie furthest extremi ty of' the at!Cc1cd 
limb; thus. in lu:xations of th<' humerns, i..hey may Uc fixed aboYe the elUow, 
or around tlie wrist. 

I ha\'C nlrcady indicated my prC'ference for si mple and gentle means of 
effect ing re1luclion in c::i-scs of disloc:Hion, and m~ty add that, in my own 
practice, I have nc,·er had occa...;;ion to resort, in recent Cl'tscs, to anything 
beyond manipulation, with ma nual ex te nsion and pressure; and though ] 
should be loth to say that mol'e powerful means should never be employed in 
cases of retcnt luxation, J can not. help thinking that the pulleys. and e,·cn 
extending lac:::, :\l"e lri:::s oft.en rcquil'ed in the tn•at ment of these injuries than 
is commo11ly supposed. 

~1f~er-lreatment.-Th i s consists in pl a<.: ing the jointa.t complete rest, by the 
U5C of su itable IJ<U1dagcs :ind splints, as in cnses of fracture; if there be much 
intlamm:Hion, it may be nece:;sary to learn the part exposed, for the applica
tion of evaporating lotions or other topital remedies. Opium m/\y be used to 
relirve pain, alld the general tonditio 11 of the patient should be attenclcd to, 
laxatives, diaphoretics, etc., being admi nistered, if necessary. To encourage 
the restoration of function, passin: motion i;ihoulJ be employed as soon as the 
inflammatory symptoms h:n•e subsidctl, usually in tl1e course of the secoud or 

g1i~:~o~~·~~~~ctlt~~; ,0~nt~ 1:fi~ 1~~:~~ J~~,'~f1~e's a~1:i°~~~l t~1~ ~~1~~1:~:1~d a~~;1i\~\:t1~~~~0~!· 
of strychnia. 

Compound Dislocation is 11lways a Yery gnwe accident; if the wound 
be srn.11 11 a nd clean cut, with but little concomitant injury, an attempt. may be 
ma1le to sase the part, by effecting reducLion and then treati11g t,he case 
simply as one of wounded joint. ; but if there be much laceration, and espe
cially if there be a fracture of Cithcr or both nrticui:Lr ext remities, excision 
or amputation should be performc<l , according 10 the particular joint affected, 
and the extent of lesion present. As far ns any general rule can be gi,·en in 
such ca<:.es, it may be ~aid that excision s \1 ould be practised in the upper 
extremity anJ. at the hip, a11<l amputation at the knee and ankle . 

Complicated Luxations.-The complicn.t.io n of dislocation with frac 
ture has :drcady been considered in C hapter XI. A graver compl icat ion is 
1·upture of lite main artery of' the limb. This ha.s occurred in connection 
wi1h di slocations of the shoulder and of the knee; in the former situalion . 
ligation of the subcl:wian artery (after reduction). as successfully praeliscd in 

~c1~~;~\ 1:~f~)~e~1n~~1t~1~-i~~~lai!l~1'1:v~~:~~e~~c:11~~i~~:c1~~1~~\11~1t~1~~e11~~~c1:~~~~~~ b~ 
tl1e formatiou of a diffoscd traumRtic aneurisrn, which would JH'OYC fatal 

~-~!~~t\'o~; r:~~:~o~·l1;~a~~;Jl~::.!)~f~ 11s~11~~; \~1'.''",~~~~~i1'; ~!~:~~,n~~~~~~·er,1~:~~:~~i ::~(f ~~~~: 
usually br sucrc.::sfully treated by the enfo rcement of rest and the use of 
evaporating lotions. Pamlysis from compression or rupture of nen.:e trunks 
i;i occasionally met with as a complicntion of luxation, mid is to be treated by 
the use of' friction, electricity, etc. 



OLD DTSLOCAT[Q:NS. 275 

Old Dislocations .-The reduction of old dislocations is attended wi1li 
more difllculry, and likewi:se wit It more ri sk, than the reduction of rel"ent <li.:;
loca.tions. The incrca~cd t!iHiculty is due to the permane11t contraction and 

~\~ :~~1~ ~lu :~1~1nc ~~;~~~:1~\· ~::~I :l i ~l~~ll~l~d l~o~~~e n :~~;I ~~1t;sl;~1~ SI\!\'. ft 1 :l ~,'.; ~i•;'.~-:~lt ~~I ~1.~s ~~:: ~ 

~iE§?f ig~~¥~:1~~§l~~~i~~:~~\if f 2[~~ 
~~~i ~:~ \~1~~~~~~1~71~ 0Jo ~ !~ ~·' {:.it~: ~~·l~~c~t J ~Ii:.~~ r~~~~ l~~~f I~~~~.~ I::~ ~.1~~:1,a: :.~~I ~ :~~1 ~~ l) ~;~1~ 

~:~~:~~~;~;~~;;~n.~~.!i:~:::~l·~~:~~::.E~~~~, ~'~;:~~,:;':~t~::~'.:,~~·.: :::~:,l~~·',~~r,:~~ 
luxations. the employment of such force is always atlt•n<led with considerable 

~ii:~' iac~l'. ~~n1~1 ·:~~.~~·t.t 1~~ if 1
1

; ;:·~ :~,1 ~~~s ~~~ ~:1~:~~~ ei ~ci~~l~ i ;.~~f a~·i·~~~ i ~~~:n f i1~1J 1 ~O :~1:t11i\~ 
artery or YCin, rupture of which, in the action of reduction, would probably 
cauf::C serious, if uot faial, hemorrhage. 

It is impo~sible to fix any definite period beyond .which reduction should 
not be attempted in cw•cs of old dislocation. Dr. Xatlian Smith reduced a 
luxation of the shoulder nearly n year after the accident, and luxations of the 
hip h:n·e been reduced b~- Dr. Bh\ckman, nnd by Dr. Smyth, of New Orlenns, 
at periods 1·cspectirnly of six and nine months after the reception of the injury. 
EHn if the attempt at reduction fa.ii, the surgeon's manipulations, if prac
tised with caution and gentleness, may be of sen·ice in inneasing the mobi
lity of the limb, and thus adding to its usefulness in its abnormal position. 
IIence, in a case of dislocation, even of several months' standing, prO\·idccl 
that the effort were warranted by the general condition of the patient, I should 
recommend an attempt at reduction, undertaken, of course, with the ex
tremest caution and delicacy. The patient should Le thoroughly relaxed by 
ana>sthesia, and gentle manipulation an<l moderate exten:sion then employed, 
so as ~o stretch ors.lowly sever any morbid adhesions, and allow the displaced 
bone to be gradually brought into its proper position i or the elastic extem-ion 
recommended by Dr. Davis might be resorted to, and would certainly be 
\\"Orthy of a trial in the e,·ent of other means fa.iling. 

Snbc11fan,.ous Di-1.:ision of Jlfuscles, Tendons, and Lf.qaments, was propos.ecl 
by Dieffenbach :i.s a preparatory measure in the treatment of old dislocations, 
and by this pl:m tliat surgeon succeeded in effecting reduction, in a case of 
luxntion of the humerus of two years' standing. In the hands of others, 
howeYer, the operation has not been genera.Hy successful, while it has occa
sionally gi,·en rise 10 ex1ensi,·e suppuration and sloughing. \' olkmann lms 
succes:;.fully excised the head of the femur, with antiseptic precautions, in a. 
case of hip-dislocation of two months' standing. 

Treatment of Accidents occurring during Attempts at Reduction of Old 
Dislocations.-H a fract1lre occur in the effort to retluce an old cli:doca.tion, 
the attempt should be at once discontinued. and the broken bone placed in 
such a position as to favor union . The rupture of an 1."111purlwtt muscle, such 
as the pectoralis major. would likewise oblige the surgt!on lo dcsis.t from 
further efforts at reduction. Rupture of the main artery, "-i1li formation of 
a traumatic aneurism, is a very grave accident when occurri11g mHJcr the;;;e 
circumstances; it has been chiefly met with in the case of t.lic axillnry artery, 
in connection with dislocation of the humerus. There are two courses open 
to the surgeon in dealing with such a case, viz., to ligate the subclavian, or, 
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a., has been recently clone (unsurce,.;,.;fully. howcHr) by Callf'ndf"r ancl J.,i,;t<'r, 

to resort to the "old operation," laying- opr11 the :-;ar, arnl tying the \'l"·'-l'I 

nJJO\"C and lwlow t he point of rupture. The l:11ter cour,;c wou ld probabl.r he 

the ~afcst under thc:-;c circum~tnn(•es;, the ea~c herein diffori11g from 011(' of 

arterial rupture accompanying recent dis/oration (i;:<'<' p. ·n I); 1hcrc the elfh·l 
of the "old operation" would be to con,·ert the i11jur~' into a compound luxa. 
tion of the wor:<t kind 1 wherea(;. in an old dislocation the connection with the 

joint would be less direct (from the effects of infl:nnmatory nction), and thu 

pro!:lpects of' the operation proportionably better. J,igation of the subcJa,·inn 

ha~ been re~orted to three times under thf'sc cirC'umsrnnees, by Warren, Gib

fiOH, and NClaton; but " rarrcn's was the only case which was succes~ful. Jn 

:Fig. 137. 

a ;;imilar ca~e Blackman tied the axillary ari<:ry in it;; upper portion, but the 
patient died on the eleventh day from hemorrh::ige, an<l ?ifauncler speaks of 

:~~,;~a~~~~~~~i ~!;.~1~~<~07~t<~." i'~hi:\:~:~\~~~~·(i:·.~15 u~·c~~~~~~~, b~~11~~1u~e sf~i~~~~ 
case in the practice of Agnew, or this city, rcco,·ery ensued without the ucces-
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sity of :-\ resort to opcrali\·e 
in Guerin's case, would, ot' course, 

Avulsion of the limb, ns occm·1·rd 
immcdiatca.mputa.tion. 

Spontaneous, Pathological, and Congenital Dislocations.
Jn the treatment of 1hC$CCa."-e:s tht're is u:rnallyuot :so much <lillicultyin eft"ecl
inff, as in m(tintaining reduclion. Guerin, Brodhul'St, nncl other::, h:wc 
sueces:;fully employed 8-ubc11tancous tenotomy and myotomy, followed by 
continued rxten::c;ion, in the treatment of' congc_uital luxation~, and tl1e same 
treatment might be adopted in ca::;csof the pathological variely, provided th:lL 
no :~rtive joint discaf:e were present :i.t. tlic time of operation . In cases depend
ent on muscular pri.ralysis, the ditliculty wonl(l he in m:~illtaining rcduttion, 
:iml here external support (in the form of c:irved or moulded s plinl s, cl:.i::.tic 
lJantla~es, or some of 1he inµl·nious de,·ices which arc used in the treiitnwnt 
of deformities, n.nd which will be heruaftcr nllu11rl1 to) might be u~efully 
employed. Congenital disloca.tion of both hips is well sliown in l<'ig. 137. 

SPECIAL DISLOC.\TIOX.S. 

Dislocation of the Lo-wer Ja-w is a rare accident, occurring chiefly 
in Parly adult nge, and rather oftener in women thn.11 in men. It i~ usually 
double or bilateral, thouf!h OCl'i~ionally one i!iide only is displaced. The mo.:;t 
common cause of di~locatcd jaw is muscular action, though it may also re:-:ult 
from a. blow on the chin while the mouth is open, or from other fornis of 
Yiolencc. such as the forcible introduc-
tion of a foreign body into the mouth, or Fig. 138. 
the extract ion of teeth. W'hen the mouth 
is opened, the maxillary condylcs ride 
forwards upon the articuln.r eminenres of 
the temporal bones, and a. very slight 
degree of force is t !ten ncce:-:sary to nm.kc 
them slip still further forwards into the 
zygomatic fos~<e, thus producing disloca
tion. The contraction of the external 
pterygoid muscles, an.cl perhaps of some 
fibres of the masseters, is thus quite suf
ficient to produce luxation when tlie 
mouth is widely opened, the tonic con 
traction of the same muscles, tombined 
with the position of the coronoid pro
cesses (which catch against the malar 
boues), being the principal obsiacles to 
reduction. 

Symptoms.-The symptoms of a recent 
di.::.Jocation of the jaw are suflkicntly 
ol)\'ious. There is promillcnee of the 
chin, the mouth being widely oprn, and Donble dislocation or tlie inferior maxilla 
lhc jaw almost immornhk; thrre is like-
wise a markecl depres:-.ion O\'er the scat of the artie11lation, with a :;;light 
fulne.i:;s anteriorly. In unilateral dislocation Lhe jaw usua lly inclines to 1l1c 
opposite s ide--a symptom whieh sc1·,·rs for the rliagno..-is between luxation 
and fracture, but which, atcording to lley and H. S111itli, is not a.lway:s pre
sent. Thr re i:'; generally, but not alw:1ys, pain; tlie patient speaks and swal
lows with difficulty; and there is a (•On:m-rnt flow of ,:aliva from tltc mouth. 

Prog1wsis.-E,·cn if 1l1e dislocated jaw be um·cduced. the patil'nt gradu
ally acquires considerable use of the p:irt, anrl is ultimatrly able to dose' the 
mouth, chew, swallow, ~111tl t;1lk-much less i11 couvcnicnce being felt from. 
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the dii:;pl:icement tlrnn would at firi5t be suppo::;ed. R<'lluction in a rerrnt rni::e 
iR ea..::ily nccompl isl1ed, and ha~ en~n been efl'ected (hy Dono\'an) more thnn 
three months after the reception of the injury. Sometimes the li_gamcnt:;: are 
left pcrmnnc11tly wcnkened, mot ion of the part being painful, and the joint 
being liable to a rrproduction of the d islocntion. 

'l'reatment.-RPd11ction is effected by disengaging the coronoirl procc:o;ses 
from the mnlnr bones, n.nd the conclyles from the zymotic f'ofls:c, by prcsjl;ing 
lhe chin upward,;;, while a fulcrum is placed upon or behind tbe molar lf'eth. 
The surgeon, standing behind the patient, whose hc:vl is supported on the 
operator's chest. may use his thumb (protected by a piece of leather or f<!lded 
towel) as a fulcrum, pressing the angles of the jaw downwards, while he ele
Y:ites tbe chin with his finge1·$.; or pieces of cork or wood mn.y be m;ed ns a 
fu lcrum, in which ease they should be pl'Ovided with string:'l to facilitate their 
withdrawal. NChton recommends simply pushing the coronoid procc:->ses 
backwards with the 1humbfi, :l.pplied either from within the mouth, or from 
\\'ithout. In :rny case of dillicul!y, one side might Le reduced at a time, 
taki11g care while manipulating the second, not to reproduce the luxation of 
tlic first. AnxsthesifL is not u::;un.lly required in tlL<"SC cases, though there 
would be no particular objec1ion to its employnwnt, if it were thought desira
hl<". After l'Cduction, tl1e part should he supported for :tt least a week or ten 
d:1ys 1 by means of a four-tailed sling 01· other suitable bandage. 

S11blnJ"ation of tlie ./au .. -Cn<l<"r this name, Sir Astley Cooper has de
scribed a. peculiar condition. met with chiefly in those of relaxed an<l feeble 
muscular frame, which is supposed to depend on the con<lyles slippi11~ in 
front of the intcr-:u·ticular c:u'f.iiages, and thu::. rcndf'l'ing the jaw temporarily 
imlllO\':tblc. "W'h:l.ten.·r be the trne na111re of this affCc1ion 1 it is uncloubtl•dly 
<tccompanied by relaxation of the articuln.1· ligamenls, which 1\llow the con
dyles 10 sl ip ahout d11ring the net of c:hc\\'ing. thus often producing a. clacking 
sound, \\'hich i1' 1'0metinies audible at a distance. The• sublux:ttion, if such 
it be, may be hilateml, or unilateral only; it i,;:. sometimes produced by rhe 
act of ope11ing the mouth widely, as in ga.ping or l:iughin,2;. but, in other 
eases, occurs \\'ithout an~' apparent exciting t:HlSf'; ii may usually be reduced 
by the patient him,;elf, by press ing the jaw sid('ways, or by lift,ing tlic chin 
slightly upwards. Sometimes tliis condition appears to depend on spasm of 
t li c mu,..cles of masti<:ation, when it lll<L.Y be made jo disapp<"ar by friction 
O\'CI' the attected Tonics should be gin~n. if the general condition of 
the patient to indicnte tlicir use, a.nd the recu1·re11Cf' of tlie dis-
placement prc,·ented by wea r ing a. sling, held in place by elastic 
b:wds. 

Hyoid Bone.-Cai:;ci:; of dislocation of thi" bone h:wc been recorded by 
Dr. Hiplcy, of South Carolinn.1 and by Dr. Gibb, of ],ondon: the treatmrnl 
con!o\ists in throw ing back the head, depressing the lower jaw, ancl pushing 
the luxated bone into position. 

Ribs, Sternum, and P e lvis .-Disfocations of the Ribs are desc r ibed 

~~s~~f ~~;.i:~~t;!~~1cr ~!~1 ~ 11:;,~1 ~'1~~~~~r~~,~~:«\ir11;~.a~~~t1i~I~ ~;:~<i~~1\;1: ·\~1~1~:: ~~· ~~~:~~ 
t111·c in the same loralitic;;, exrept that, of L·our::;c, c1·epitus would be wanting. 
The t1·eatmn1l would be the same ns fol' frarLurc . Di:-locations, or rather 
tliaj;ta;;es of' the Sternum and Pelvis, were rcfcrrrd to ill connection with 
fractures of' those p:\l'IS. Sallcron has repo1'ted three c;\$eS of dislocation of 
th<" il ium at t.he sacro-iliac joint, without fracture, in t'arh of which reduction 
\\·as readily accompli~hcd, and was followed by complete reco\·ery. Gallez 
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ha$ met with cliasta.::is of the pubic symphysis as the rc5ult of muscular 
action. 

Clavicle.-The da,·icle is more frequently di ,.]o(';lfC'd at t}w acromial 
than at the stcrn:tl end. the former injury occurring, atcorcliug to Jlamihon, 
about foul' times a::; often ns the latter. 

JJfslocation of the Sternal End of t/ip Cladcle usually rcsultR from indirect 

;:~Z!~~~~:o~~~<lvei1~. ~~,~~~s~~1~~:;;~~~~~:;rs~ ;!i~t~. 1~-~l,~(!ti~~~'~:c~\~~~·s i·~~s:~c~-~~~le~~:~;~ 
dyspnoca or dy~phagia, from pressure on the trac:ltca or resophagu::.1 or to ce
rebral conge:-tion. from prcs5urc on the cen·ical veins . Dyspnrea and dys
phagia. may abo occur in ini'tances of upu·ard 
dislocation. of which rar(' injury H. W. Smith 
ha" been able to collect hut. eight case::.. in
cluding one observed by liirn=-elf, to which. 

~~l~:~~~c~,/~~~~-~I~ I a::~~l(~(~fl~:~~-.. Ol ~;:·: ~iii::~~l~~~; 
of these· ca,e"s is usuallv ensv, the suLc.-uta
neom~ position of the c.-l~l\ i("IC rendering the 
deformity very apparent. Reduclfun cau 
commonly he effec1cd without muc.-h difli
cul!y, b~· plac.-ing the knee again:.! the s.pine, 

Fig. 139. 

and drawing the shoulders outwards :l.nd IH~locatiou of aiernal end orcla.vicle, 

backwards, but the displacement is ext:ecd- foma.rds. (Bryaut.) 

lnf!ly apt to be rcprodut:ed. The apparatus 
mo"'t gencrnll~, applicable, consists in a compress onr the projeeting: end of 
the cladclc (iu case~ of forward or upward displacement), held in position by 
aclhcsiw strips. or by an cJn.,tic hand pa~~ing under the groin and perineum, 
the shoulder mid arm l>eing Jixcd as in a ca"e or fractured ch~,·ick•. In case 
of backward di~loration, the tompres:-; should be omitled, the shoulders being 
simply drawn backwards by a. figure of 8 bandage, or !"OmP. si milar contri,-. 
ancc. Though the deformity in the!:'c ca"cs (espt'c.-ially when the dio;plaec
ment is forwards or upward") i:s seltlom ent ire!)' OY('rcome, yet the u1ility of 
the liml> does not appear to he material\~- diminished by the acci<lent. In 
one or two cm=cs of hackward cli~loeation, the 
prei'sure effoets h::n·e Ueen l'lO !"Criou" a.:: to in
duce the surgeons in attendance to resort to 
exci-:ion of the displaced portions of bone. 

The Outer Bud of the Clal"icle i:- u>:nally di~
loeated in an upward direction, resting- upon 
the margin of the a<·romion proce,.s; the :1c.-ci
dent re.suit;. from indirc>('t l"ioleuce, and the na
ture of the cnse is u"uall~, apparent, though, if 
there be much s;w(•Jling, i1 may be mi('.takcn for 
a downward 1Jii:,Joeatio11 of the hmneru::". Occa
sionally the acromin.l end of the cla\·ic.-lc i" dis. 

~~~~c~<~c~n~~: 1~~c~~~~~:~ ~)~1~\;r(:f i~l:ci·~!~~'~e;,,~~~~1 
t ~: 

coracoid process ha::; bct'n dt_•;:;cribed, thou~h the 

i~·i g. 140. 

cases on n•eord arc !'Olllewhat apocryphal. An DislooUun or the ela\·icle on the 
in .,tance of barkward di~lo<·ation i~ ref"onle(I hy acrom\ou. ~Bryant.) 
:Nica.i,:c. Dislo(·ation of !lie Hrromial Cll<l of tl;e 
clnxiclc may he commonly uduced without muc:h 1rouhlC', thou~h, :H• in the 
ca.,.e of luxn.t ion of the ii.tcrnnl end, rednction can with 1lifii("ully lJe main. 
tainc<l. The after-treatment is the same as for fract.ure<l claviclL", with lite 
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addit iou of a firm compress, held in pla.ce by broa.,l a1lhc . .;;in• strips pa,,.._in~ 
from the point of injury to tile elbow: :\.It hough 1hc <lcformity can be seldom 
entirely removed, the motions of the limb are !es,:; intcrforc<l witl1 thru1 might 
be.anticipated. Dr. )fo11tl-!omcry1 of Hochestcr, h:.tt" reported a C:l'-'C SlH;ce,.s 
fully tre:.\tc<l by 1\loore':; me1ho<l for fracture(} cl:widc, antl :~ s.omcwli:~L similar 
plan lias been a<hantageously adopted by Dr. Doughty, ot' Georgia. 

Siowltaiieous Dislocations of Both E1tds l)f the C'fol'icle h:nc been ob
served by Hichcraml, C:cnly, l\lorcl-L:.nallC, Col, S. lla.yncs, Lund, and 
North, of Brooklyu, N. Y . 

Scapul a .-Undcr the name of di:slocation of' the sca.p11ht, systcm:~ti<: 
writers describe a projeclion of the inferior auglc of' this bone, t.lue tlit.licr to 
it1' escape from Ucuca.th the cdg-e of the la!i:-;s irnus dor:-; i muscle, or lo great 
relaxa.t ion of the fibres of tha.t muscle or of the scrratus magnus; the symp
toms con:;.ist in the deformity, which is ol>vious, with some pain a.n<l wc;.lk
ne:-:s of the corresponding 11pper ex1remi1y. The treatment would consi . .,t in 
the a.ppli('.<ilion or external support, with the mlministrntion of tonics, an<l, 
perhap~, the en<lcrmic u.::>c of strychnia., as rccornmen<lcd by Erichsen . 

Dislocations of the S h oulder.-Thc head of the humerus mn.y be 
dii;.loca.tc<l dowawards,foru·al'(Ls, or bacl.:ww·ds. 

Dislocation Downwards, or iuto the axilla (S11bgleno"id Di.r;lor(1tiou), is 
u~y due to d irect violenct·, such :Lo;; a. blow on the upper and outer part of 
the humcru~, though it is occasion:11ly caused by indirect force, such a.s a fall 

1-'ig. HI. 

D!~location of tho bumeru~ downwards, into the axllla; subglenoid. (Plrri<:.) 

~~~1:.~cc.~1~~~dt~~ ~1\~f~:;i~i1~~1 ~~n;1 1~~~:~c~~b~;~c1~~~~~~1td~;.e ~:~i:~:1~h: i11~~:~?~r t;i~ 
!;one bt·ing, ns i t W('t'<' 1 pulled out of its o:.ocket. Jn th is dislocation, the head 
of the bone 1-e:;ts below and slightly in front of t lte glenoid c:.wity of the 
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$C:-tpula, hcinµ- prl' .. "l'tl forn;mb br 1hc te111lon of 1he tril·eps nrn,;l·lc; the 
cnp..;ular lip::anwnt i,.; "idt·lr torn. rlu' loll~ h(•:ul of 1he hin•p' ol'ien rnptured 
or 1lctacla•1l, and thl' ,.uprn- and infra.-.pinatu .... ,.uhH:;q111lnri,.;. ('011\l'O-hra
chiali:- an<! tlcltoid mu,.dl'-" mud1 :-tn•tdll·d and .. oml'linw ... hl'l'r:lll'il, while 
thl' axillary n·~:<d:=- ancl nern•,. an• l'ompn! .. :-<t•tl. The> s.11111pto111s, in a H'l0<'11t 
ca,e, arc u~ually oln ious: tl1l're iii, l.ienca.th the anomion procf'-.,.;. n. nmrkcd 

~I;'.~~'.~:Y ~~,!~~!:\::~·::: r.~·'.:~'i'~'~\'.,:~,::~·"'.!'.~:. ;~::.~:.~::.1:·~: ~~~.;~~·· ,;i~i::i :,:,~~:~::~~:~;:; 
!'-Omcwhat nhducte<l , and pain i:o. <kn·lopcd br pre,._.-in:;r tlH' elbow to the "idc; 
!he hand caunor h<' pl:u·l'tl 011 th1· oppo-;ite ,.houldl•r when 1he dhow i..; in 
con1act with the l'lw:o.t. The diar1nos1·s inn. rt'Cl'llt c:\.."l' i ... tliw~ 11"-ll;Lll.r very 
en".'"· hut whl'll """l'llin~ a111l infl:unm:uiun h:nl' m·l'lllTPfl. i1 become .. mon· 1litli
('uh. if not m·ca,.;.ionally impo~.;ihh'. 10 be <l!!ain ,.;.implilh·d upon the "'uh .. i1lt•ncc 
of the intlammatory c•o1Hli1io11. lh·m·e. although h.'' a t'an•l'ul and sy:-.tt>mn.tic 
('Xaminat ion, 1he lrttl' n:iturc of th e injury may almo;;1 alwny:s lie cn:ntnally 
dctermi1wd . the ,.ur;zl'on ;;hould hl':-.itatc l>efon' criticizing a nother practitioner, 
for :.\. mi-.take which ma\· ha,·c been mia,·oidahle 11111h•r clif!Crl'nt cin·nm
stance:'. J>rof. ~ .. ,or' Geor;zia, ha ... propo-.pd ;1s a a·,.1 of the exi~tence or 
di,.;lol'afion that the finp:t'rs of the injured l imh should ht• placed upon the 
sound :.hoult.ler, a.ll(l a.n :utempt th(•n mrult~ to brin7 the elbow into contact 
"-irh the thorax; if this can ht> tlone, no tli,.Ju1:;1tio11. :tl'COrtling 10 Prof. 
Dugas, can be prbcnt, while if it cannot Uc t.luue, he con,;,idcrs the (!Xi-;tence 

Fig. H~. 

SuhooraooiU lu;1;Atlouof thelrnmeru$. (Pirrle.) 
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from injmy to the axillnry plexus of nern,.. A certain degree of <leformity 
may al"o 1·emain in spite of rcduclion. the head of the humerus proj<'Cti117 
an1eriorly, probably on account of dii;p\accment or rupture of the lo11g head 
of the biceps muscle. The lace rn.tion nnd st retching of the cnpsular liga· 
mcnt le~we the joint predisposed to a recurrence of tlic dislocation. 

Dislocation .Forwards.-Of this form of dislocation there are two varieties, 
the Subcoracoid (Fig. 142) and the Subclai·icular : the latte r may be con
sidered as an a:rgraxated condit ion of thf' former, which was, indeed, dei:.cribed 
by Sir Astley Cooper as a partial lu xa.tion. 1\ i- the names imply, the head of 
the humcrm•, in these injuries, rests beneath tl1c coracoid process, or benea.th 
thl' middle of the cln vicle . These lux:uions, which more often resul t from 
indirect than from dir('Ct violence, are accompanied by a great deal of muscu
lar and lign.mentous laceration, and are :UtPncled with even more pain than 
the disloration into the axilla. The symptoms me much the same ns those 
of the downward lu:xation, except tliat 1he axis of the arm is even more 
altered. and tlmt tlw head of the bone can be frl! in a different position. The 
suhcoracoi<l is more often met with titan the sul>cladcular dis.location, :111d is 
said hy J\lr. Flower, and others, to be tbe most common form of luxation of 
the f'hou lder-joint. Red11ction appears to be more diflicult in cases of for
wiml than of downwnrd dislocation; ::it lenst there are, according to H::uuil
ton1 proportionably more cases recorded of umeduced luxation of the former 
than of tli e l:ltter injury. 

Dislocation Backwards (Subspinous Lu:rafion) is a rare nccident, there 
being probably not more than twenty or thirty cases of it on r<>cord; it is 
us.m11Jy causC'd by indirec1 \•iolence or by muscular nction, and differs in its 
symptoms from the dislocations alrcn.dy described, in that the elbow is brought 
fonrnrds 1 instead of backwards, while the hcri.cl of the bone can be folt more 
or less distinctly beneath the spine of the scapula. Reduction has usually 
been effected without much difficulty in tliC'~C cases, but in one in~tancc, men
tioned by Cooper, it was impossible to maintain the reduetio11 1 on account of 
rupture of the suhscapularis muscle. 

Partial Dislocrtti'on.-Under this name hn.s been described an injury, 
which appears to consist in a ruptme or displacement of the long head of the 
biceps muscle,1 allowing tbc head of the humerus to project ant<'riorly, rather 
tlrnn in any positi,·c luxation of the bone itself. As already mentioned. this 
condition O{'Cal' ionally remains after the reduction of' a n ortl inary downward 
or fo rward dis.location. Le Gros Clark has reported 11 rnst• of partia.I back
u·ard dislocation wl1 ieh resulted from injury, and in w!ticli reduction was 
rea.dilvcflCcted . 

1'rCntment of Dislocations of the S!ioitlder.-The subgleuoid and the sub
coracoid di:'llocciLions may be reduced by the same menns, while the subspi-
11011s and subcfavian vmietics require slight modifications in !he direction in 
which the force is applied. Thus, in t.hc luxation beneath the clavicle, the 
head of the bone should be first drawn downw::u·ds., outwards, nnd subsequen tly 
backwal'ds, so as to clear the eoracoid Jll'Oce::;s., while in the subspinous dislo
cation extens ion should be m:\dc downwards, outwards, am! suhseqtll;'ntly 
forwa rds. A great many different plans hase teen devis.ed for the reduction 
of dis]o('n.tions of' the shoulder, but they may all be classified in four didf'ions, 
as aiming to etfCct 1hci1· object, l, by extension and counter-extension n.lone; 
21 L,Y le\·erage 1\lone; .'3, by :1 comhi1iation of these methods; and 4, by ma
nipulation, in its leehnical sense (,<;ee page 2i3) . 
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1. E-:rtension may be made (I) more or less do~cnwards, ns in Cooper's 
method (Fig. 143) 1 in which counter-e.-rtension is made by the heel in the 
:1xilla;1 as in Sker'R method, in which the heel is replaced by an iron knob; 
or as in Uamilwn's plan. in which the scapula is fixed by the ball of the foot, 
placed ngain:st the acromion process; (2) it may be m:i<le outwards, as rccom-

Fig. H3. 

Sir A.~tley Cooper's method of applying extension with the heel in the axil la 

mended by l\[algnigne; or (3) it may be made upwards, as dirC'cted hy 
""bite. of ~fa11chesrer, ~[othe, and others, the scapula being then fixed by the 
foot or hand pbce<l abo\·e the acromion process. The Inttcr, though pninful, 
is probably the most efficient of :.iny of the methods which profcso:edly net by 
C'Xtension and countPr-extension alone. 'Yhen extension is made with the 
heel in the axilla, an ai:;si.-;tant may gi\.·e aid Ly drawing the arm outwards, as 
ach-ised by '11~ard, of Dublin . 

Fig. J-14. 

Red11ctionof<li1:1!0C'a.tCd&hQuJderby\Yhite'1:1aud;\folhc'smethod. 

2. Leveragi>.-Tl1c arm may be ;,imply uRed 
the hone into its place over a fulcrum pla('cd in 
Cooper's method with the knee in the axilla. 

thehendof 
Sir A:".ltlcy 
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3. E.rtf'nsion and lei•"ra:r combinnl :u·c, I tliink, more effectual tlm.n 
either melhotl scpn.rntely. The pln.n wliic!t I nm in the habit or employing, 
in tlu:-;-;e eases, is (';-;.<;enti:illy tli:tl which wa~ tle:;:erihed liy Dup11y1n·n. n;; :\ 

modifieation of i\lothe's method, anti which, :H•conling to Bromfieltl, was in 
common us1; in histlay; it consis ts in placing the patie nt , tlioroughlycthC'rized, 
if ncee;;sal'y, in a :::.upine positiou, and Lht:n, having- drawn the arm directly 
Up\1 anls, bringing it down fully exte111led i11 a bron.d sweep over ~\n :\"-si.:stant's 
fo.t. plat•ed in the axilh to act a~ a, f1ilcrum-thP ::;;eapula being at the Ramc 
time st1·adicd from a.hove by the assistant'.:; oth<'r hn.ncl. By this phn l have 
snceeedcd in reducing dislocations of the shoulder" hich Ji..\d de fi ed prolong:ed 
efforts made in other ways~ and, indeed, !tan as yet 11c,·e1· foiled in etlCtting
r cduction in a. recent cao:;e. Tiie s:.Hne priuciplc>, tha.t of extcnRion combined 
with hnernge, is i11\'0lved in the methods rccommcndrd by Sir Wil\inm Fer
gu,;;;-;on and by Prof. N. R Smith, of l\brybnd, in which 1 howc,·er. the force 
is applied through the medium of extending lacs or b:uuls . The pec11\ia1·i1y 
of l'rof'. Smith's mHhod iR that coimter-extcnsion is mnde from the oppo::;ite 
wri;-:;t, i:;o fl.$ to insure the fixation of the scapula., Ly pl'Ornking the contraction 
of the lrapC"zii mm:cles. 

4. J/cmipulation.-The !'eduction of disloc::ttions of the humerus by ma
nipula.!ion alone lias been practised by rnrious !:nn·geons, among whom m<'l.y be 
rnen1ione1l Ln Cour and Sir Philip Crampton, but the credit of reducing the 
plan ton, !')'Stem, and of prominently bringing it to the noti ce of the pl'Ofos
sion, in this country at least, is, 1 believe, due to Prof. IT. JI . Smith, of thiR 
city, who~c method con~ists in first co1wer1ing the luxation (if it be either 
forwards or backwards) into the ordinary downward or suhglenoid rnriety, 
and then proceeding :is follows: "Ele\•n.te tlte elbow :rnd arm as high as pos
sibk, and flex the foreal'm at right angles with the arm, thus relaxing the 
supra-l<.pinatus muscle. Then using the forearm M a le\'er, rot::tte the head of 
the humerns upwarrl and forward, so as to relax the infra-spiun.tus, carrying 
the rotation as fox as possible, or until n·sisted \Jy tlie action of the s11h~cap11 -
lari-; muscle. keeping tile forearm for a few seconds in its position with the 
palm of the h:l.nd looking upwal'fl; then bring the elbow promptly but stead
ily clown to the side, Cal'l')'ing the elbow towards the body, and keeping 
the forearm so that the palm of the hand yet looks to the surgeon . Then 
quiekty but gemly rntate the hrad of the humcms upward and outward by 
carr~'ing the palm of the liand downward and across the patient's body, and 
tlie Lone will usna.lly be replaced.m 

In cao;es of old dislocation, Callender recommends, in onler lo avoid injuring 
thr axilla1')' Hssds, to misc thedbow acro."-S thccliest, and then force the raised 
mm outwanls, rotating and somewhat depretising the arm while so doing. 
The reduction of shoulder (lif;\ocations Uy manipulation has also been illu!?-
trnted by DI'. A. Gordon, of Belfi.1st. Kuhn, of Elbeuf1 sugges ts, on :\Ccount 
of' the <lifliculty of fixing- the scapula, that tlic> lm111erus shonld be firmly held 
11y :w a .. i:;s istn.nt, while the su rgeon appl ies his manipulations directly to the 
fonner bone. 

After reduction, the arm should be fa:::tcnc1l to 1be side nnd supported with 
n. Rling, for a week or ten clays, so as to allow time for repair of the lacerated 
lig:uncmts. 

Dislocations of the Elbow.-Both Lones of the forearm miw be 
(fo.Jotated at the elbow-joint, or either separately. The Head of the Ih;dius 
alonf' may be displaced forwards, outwards, or backwards, the forward di:::lo
(':Llion being much the most frequenti and the caust: of the injury-being usually 

1 J>ackard's i\linor Surgery, 11. 20-!. 
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~~::~~~~:~~:~:E't'.~~E:i/ii'::~~~~~:~::'.:,~~:.::~~:i;· 
way hctwe<.•n pronaiion and ~upination; 

nny motion of the p:wt is attended with y 
:rreat pain. Rerl.uct1'011 is to be ctiC<.•ted 

by making extension nnd counter-exten-
sion in the direction in which 1he limb 

is found, the disphtcc>d bone being at the 

s:une time firmly prp,.:-e<l into its proper J 
koi1~~~~; ~~:e a::n~1n;~:~~~d'l~i':~;~'~:'.~:';,•l;; ' 
compress o,-er the hcarl of the radius. 

It is always clifficnlt to maintain reduc-
1ion in these cac;c,., and reduction it~elf 

i~ o<:cac;ionally impo~:-ibll:!; fortunately 

the u::>efulness of the limb does not ap-

~::~~:·i,.~~n~= ~~~~~:i:;:!~:l~~~;~::~~ by the / 

The Cloa alone may be displ:iced v 
backwonl•, "'the result of a fall on the ~: .·~····' .. ".c hand, the olecranon then projecting be- · 

hind the eondyles: of' the humerus, while 
the head of the radius can be felt. in its 

prop<'r po,-irion. The elbow in such a 
ca,.e would be flex<.•d at a right angle, 

aud the forearm twbL<'d inwards and 
prona1ed . Reduction may be efthted 
by Sir .\.stley Cooper\ me1hod of fiex -

~~~~i~:1e ~l~~w e~:·1~1rte~~1=x~e~1~~~n,byco~~~ tr::~11:c1~1~:~~1r:!;~:~' 1~~n~~dti~:~~::~~ard~: ex-
bined with direct pre:i.Sure upon the 

olccranon; or (as reeenliy recommended by Dr. "-atcrman, of Uo~ton) by 

extending the fon:arm on the arm beyond a str:\ight line, t hus using tile uln:i 

as a Je,·er of the second order (the olecranon being the fulcrum), to bring tile 

coronoicl prol'..'e~s OH'r the condyles, into its propc>r place. 

Both Bones of tlie Forearm may be dislocated at the dbow, backwards, 

to eitlier side, or foru:ards. The dislocation bachl'ards, which i5 the mo5t 

common, is u~ually caused by in<!irect Yiolence, though oceasionally hy a 

direct Ulow, or by muscular action. Not only are the bones displaced back

wanJ,., but tht.>y are drawn tipwards by the powerful action of the tricl'JIS 

mu"cle. The cliagnoc;i!'<, if swelling ha,·e not occurred, can usually be made 

wilhout clitliculty; the arm is held in a slightly ftl•xcd po~ition (rarely at a 

right nugle), and the :.liglitC'st attempt at motion caU!'C'S great pain; the olc

eranon and head of the radius can be folt projecting backwards, while the 

<'Onclylrs of the humerus form a hard aml broad prominPIH.'P 011 the front of 

the arm. The relati,•e poRition of the olcer~mon nnd condyll's is markedly 

alt<.'n:d, this being an important diagnostic mark bet"·t.>en cfo.Joeation and lbe

turc. Hcduction in a recl'nt case is uRually ea~r1 though insrnnccs are on 

record in which failure has nJtenclcd the etlbrts of thl' most !'ki lful ~urgconR; 

the prot.ri10,.is i" dl·cidedly unfavorable as reg:mlR old di;;loeationg 1 though l'('

cluction has been !'CYeral times eflf:cted at t~ late a pt!riod a" :-ix month!; after 

the reception of the injury. 
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The u~mal method of treatment is that recommended by Sir Astley Cooper1 

whi(;IJ consi:::itS in forcibly but slowly benJiug the arm on>r tlie knee, which is 

Fig. HG. 

Dlslocatlonor both bones or the forearm backward11. (Lleton.) 

placed on the inner side of the elbow, so as to pref's on the r:uliu~ and ulna, 
~cpar:iting them from the humerus, and thu~ freeing the coronoid procei;.:. from 
its abnormal position (Fig. 147). Another plan is to forcibly e.rteml the arm 

so as to relnx the triceps, making counter-
Fig. J..J7. exten~ion against the scapula (as advi,;cd 

by Liston and )liller); or tl1c luxation 
may be reduced by s imple cxtcn,;ion 
(Skey), or by extcn::;ion eombined with 
direct prc~surc on the olec:rnnon, accord
ing to the plan of' 1-,irric. l 11 a child, or 
in a person of feeble mu~cul:ir den.'lop
mcnt, rcductio11 can usually Le cffhtcd 
without the aid of :ma:sthce.ia; prolon7cd 
efforts at re<luttion arc, howcw·r, so 1min
ful, that in any ca"c of dilliculty an an:1'i;
thetic should be cmployc1l. ~ayrc, of 
New York, ha .. .;; reportc1l two cai;;cs ofol<l 
dislocation of the e lLow in which rciluc
tion was grearly facilitated by sub('ula
neous di\' i~ion of tlie triceps tendon. 
ll::uni lton rccommen1ls, as a te~t for re
duction1 to flex the dhow to a. right angle; 
if this can be done without muth pain, 
it pro\·cs that reduction ill complete. 

Laterol dislocation of' the radius and 
ulna at the elbow is r:wcly romplete, but 
in the majority of cases j,. partial , and in 
an outward direction . The cau~c is usu-

Ueductlou wltli the knee In the bend or the n.lly direct Yiolcnce. The deformity in 
these cases is usually so marked and 
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peculiar as to render the nature of the lesion unmistab.ble, although I have 
rcdu('~d an inward l11xatio11 of' two weeks' standing w\1icb was nt first attended 
with so much swelling thn.t the gentleman in allcnclance did not recognize the 
existence of the i11jmy; reduction may be effected Ly nm.king modcn-i.te ex
tension, with direct pressure on the displacecl bone~, and counter-prc:-surc on 
the lower end of 1he humerus. Lateral di sloca.cion is sometimes found cocx-

i~1jil~I~' ,'"tjl~ ~ J~;: n~r~~: ~~~r~ l~a~J~ ~:l~:idb~\ if~~~~~\~~!;;~ ~~(i 1 :ll~ d d~~:l~!j ·~~$~\' ~: 11~ 11 S ~II~~~ t ~~ 
as one of simple backward dislocation . 

Lu.ration forwards of' both bones of the forearm, without fracture of the 
olecranon, is a very rare accident, th€'rC being not more 1hnn six or se\·en 
well-authenticated cases on record . The injnry appears usually 10 ln_wc re
sulted from direct Yiolencc. and the most striking symptom is elongation of 
the forearm, which is in a. state of su pination, tlw elbow being fixed aL a. right 
angle. Heduction may be accomplished by mnking: forced flexion, together 
with extension and counter-extcn~ion, tla• muscles being relaxed by tlie use 

~~1~1~~~~~~~:1~~c~i lll~)1~ afl~~~1;c~~11;l~~r~;;'r1~~ !'a~~{ 1~~~1.~c, }J~1~.s~~~,·~~$<l~~~~~ ~'~~:.~i'~ 
and backwards. If the luxation were incomplete, the forearm making an 
obtuse angle only with the arm, reduction might be accomplished by making 
forcible extension. 

Dislocations at the Wrist.-The Loice1· End of the Ubw may be 
dis lo('ated from tile radius. either forwards. backicm·ds, or inwards. These 
accidents, of which Till mans. of Leipsic, has been able to collect but 48 cases, 
are usually caused by muscular action, the dislocation forwards being due to 
violent supinat ion, and that in a backward dirt-ction to violent prnnation. 

~~~s i~t'~1~~~' i!s tl~~n~,~~~!~ f,~i·:~~ ~f~ 1~;t~\~~nj;~~~~!~~~~1~:1~l ;~u~~.s tt·i~!ckb'~~~r~ 
variety, with 5 in wliiclt the direction of the displacement was not 5pccifi cd . 
Reduction is easil y effected by lixing the radius, and simply pushing liie uln~~ 
back into place, the limb being then placed between anterior anti posterior 
5plints. Jn connection with frncturc of the lower end of the radius, the back
ward dislocation of the ulna is not uncommon . The ligaments sometimes re
main permanently stretched after the acciden t , so as to allow a certain ;1mount 
of mobility of the ulna, and 1 ha"e known such a condition to be mistaken for 
ununited fracture of this bone. 

The Cm7nts may be dislocated npon the bones of the forearm, either back
wards or forwards. These injuries are, ltowe,·er, rarely met with-Tillmans 
has collected but 24 caseS-and in every ca;;:e tliat has been submitted to the 
test of dissection, the luxation hn11.1 according to l lamilton, been found com
plicated with fracture. The usual cause of either form of dislocation is a fa!! 
on the palm, though in a. case of backward displacement recorded by Hamilton, 
the injury resulted from a fall on the back of the hand, the \Hist being strongly 
ftexec\. The diagnosis is made by ob!lerving: the abl'uptness of the angle madC' 
by the di~placcd bones, their relation to the styloid processes, and (if the c~sc 
be not complicated with fracture) tlteab.sence of crcp itus. Reduction is easily 
effectl'd by extension and pressure, an<l there is subsequently no tendency to 
reproduction of the displacement. 

Individual Bones of the Carpus are O('Casionally luxated in a backward 
direction, those bones which ha,·e been found thus displaced being 1he os 

:::1~g·~~~~~f·o~~:.ilu~~11:'t1~~~n1:!:i{~~:~:;1:t° ~~:~~~~~ s~;~tf~~~it1~~5r:~~!c~~~~1 ~~~:1 ~~~~~~ 
sion and pressure, supporting the part afterwards with spli nts and compresses. 
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Chisholm reports n cn,.:e of forward luxn.tion of the ~emihmn.rc, in whic:h ex
cis ion of the <li.splace<l bone was required. 

Hands.- The )fetararpal Bones, especially thMe of the thumb, irnlcx 
and middle fin,!!('!', may be di.slocn.ted upon the earpni:., th e two latrt·r l1011es 
batkwnrd~, and the mc t::u.:nrpal of the thumb c itla·1· haekwn.nl~ or forward". 
Redurtion is cffCcted by cxtcn:o.ion and pressurC'1 th e liau<l be ing afterwards 
seem ed to a stniight s plint wiLh compresf:'es. 

The Fingers mn.y be di slocated at. the mc tncarpo-phnlnngcal , or, more 
rarcly1 at the inlCl'-p lwbngcal joints. The proxi111rtf phalanx of tlie t/11nab 
is not unf'requcntly di slocated backum-ds, reduc tion being sometimes wry 
difficult, owing, probably, to the li t>ad of the metacarp:ll bone being caught, 
either between the latcrn_l ligmnents or bctwcC'n the heads of the fl exor bre \·is 
muscle, or, according to Fnrabcuf, to the inlcrpo:;it ion of the external SP!'a

moit! bone. In the freatment of these luxations, ex tension may be made with 
the ordi nary clove-hi tch, or with Dr. Le\·is's ingcn i ou~ appnratus, or wilh tlie 
" In dian puzzle," as recommended by Prof. lfomilton and others. A bett er 

Fi g . 1-48. 

Lel"is"e iuslrumeut ap1>lied to the fir~t finger. 

ri1;~1;: ;~~·~1~\~~~~8t~h:~r~~·~~c~;~~1<l p~;~l~~:;r·tl~r~~l~~;~I~~ ~:~~~ Il~l:~~~7 1 ~~ ~';~;~(:~ ~~1;.: 
pend ic11\a rly on the metacarpal bone, when, by st rong pressure against its 
base, from behind forwards, it is readily carried by flexion in to it8 natural 
position." Jn ext reme ca-=cs i:iubcutaneous division of the resisting ligament s 
or muscles may p0$Si lily be requil'ed. F orward lu::ration of the thumb is 
more rarely met with thnn the injury last described, nn<l is to be reduced by 
forcib ly Hexing the thumb in to the palm of the lrnnd. Dislocations of the 
!'econd plwlanx of the thumb, or of the second or third phalanges of the lin
ger:), may he rcducC'cl \Jy Rimple extensfon and pres:.ure, made with the sur
geon's h~mds, or, if more force be required, with the apparatus of Dr. Le,· is. 

Dislocations of the Hip.-The subjec t of dislocation of tl1e hip has 
been recently ably i11'"es1igutcd by l:> rof'. Bigelow, of Boston, of whose excel
lent monograph on the subject I shall not hesitate to make free use in the fo l
lowing pages. To understand the pathology of these dislocations, and the 
mechanism of their reduction, it. is necessary to turn for a fow minutes to 
consider the anatomy of the joint, and especially of that portion of the cap 
su le which is known as the ilio-femoral ligament, or ligament of Bertin , and 
for which Bigelow proposes thC' nnme of " Y ligament." This ligament "is 
more or less adbnent to the acetabular prominence and to the neck of the 
femur; but iL will be found, upon examination, to take its origin from the 
anterior inferior spinous process of the ilium, passing downward to the front 
of the fomur, lo Le insert ed fan-shaped into nearly the wbole of the oblique 
'spiral' line which connects the two trochante1s in front-being about half 
an inch wide at its upper or ilifl.C origin, and but little less than two inches 
and a half wide at its fan-like fr.moral insertion. lJere it is bifurcated, 
having two pl'incipal fascic11li, one being inscn ed into the upper extremity of 
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::;~1 ~'ln1~~~~o~~b~: 11: 1·j1~~~~·c:~~ n ~ ~1~1~ : :~1~1:~~~~d0}h~11~t l:~:~:i; ;1 t~,.~~~:~~;~~'.·,,pa1~~~ 1 t~~· 

~'.iJ~±i;rt1~~1rr~f I~::~;:~~~:~~;~~~~:~;:;~::.;;~:;~; 
as to be usu:11l y cla~scd a~ reyular 

Fig. 1-!!). dislocati011s, !he othC' r rnrie1ies 
be ing cnlled irregular or anoma
lous. The rep;11lar dislocations are 
-1. bacl.-1l'ards; 2, downwurds; 
and 3, upwards. 

Fig. 150. 

Backward di~location or hip; external Ill'· 

1. The Dislocatt'on Backwards. or llio-sciatic Luxotion, pr('sents two 
principal n irict iei?-1 viz .. lqncards Cllld bacl'ww·ds or on tit<' dorsmn ilii, and 
backwards only, the di;.;Jocation into the i:;;chia.tic notch of Sil' _\ !:itley Cooper, 

~~~~':.~~ \:~~ i;0a ;1~;~.~·~;;~;~~'~or~;l~::~o~~rt~1e f~,~:~:1~f( 011~1 ~~\i~:~: u1i~t~~:~ i '; ~~~11~:~?.: 
probnhly embrace more than three-fourth:-; of the whole numl>er of' rn.c;c.c;, 
P1·of. lfamilton having found tbat of 104 cao;e~, 5.3 were on Lh e dor.c;nm ilii, 
aJHl 18 i11to Lite i~chiatic notch. The,;;e injuries usmdly rrsult from indirect 
Yiolence: thus, the cfodoca.ti on on the dorsum may be ca ur;ed by any force 
which produces f,'1·eal :tddudion, or adduction with in,·er:;ion. the hC'aci of tlw 
bone being dri,·en al the ;:;nm(· time upward ~ ~uHI hackwanls. A fall on the 
out.side of the knee, or on the foot, while the limb is adtluc!ed,1 or ;\ se\·c re 
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blow on the peh-iR, while the body is hent forw:lnl~. mny each in turn he a 
cau:--e of this dislocntion . The et iology of the ischia1ic for·m of' luxatiou is 
much 1hc ::ame, cxtep1 thnt it is mo1·c apt to oc.:<:'ur when the thigh i-. f!n:c>d 
at a rip:-ht nngle upon the !Jody, the force then dri,·in7 1\ic head of 1hc hone 
more 1lil'cetly backward:::. than hackward:- aud upward1'. The S.1Jmpto1J1s of 
thcRe forms; of di:;loeation arc usually well marked. There is s!tortPn/119 of 
the affected limb. rnrying from about half an inch in the dislocation below 
the tendon, to onc 1 two, or c,·en three inches in that on the dorsum ilii. In 
the first-nnmed \':ll'icty. the shortening is, as pointed out. by Allis, nrnch more 
apparent when the limbs arc flexed to a right migle tlrnn when tlic,r are 
extended. Inrersion is present in botli varieties, though most marked i11 11ic 
or1linal'y dor::.al luxa.tion. The hip itself is altered /n sl1ape, the trockrntcr 
being unduly prominent. a.ml thrown forwards, wliilc thr head of the fomur 
can often be folt rolating in its abnorma l posit ion. The axis of tl1e limb is 
disror1cd. the thigh of the affoclecl !-:i<le crossing tlir other n.t its lower tl1il'd 
in the dorsal dislot:ation, and just abon! the knee in the isthiatic variety ;1 in 
the former ca~e the foot of the afn_·tted limb rests on the instep of the :;ouncl 
s ide; in the latter, upon the ball of the g reat toe. 

The diagnosis has to be made from sprain and from fracture. From sprain 
the case can he di ~t inguished by c:u·cful exmn ination un<l mea,<;ureme1n, the 
p:1ti('nt being etherized :;o as to obviate spasmodic musc-tilar resistance. If 

!~.~~')~ i::~~1~1~;;p1~~t1~~'l~~·~c~;;~.~:c~, (;~:~o~~~To:~ 1~~:1 °~: c~i~1\l;~~:i~~~d ~'.·~ 111~e";;~':~ 
that in the former there i$ mobility, crepitus, :wd evers ion; in tlie lritter, 
immohilit~r, no crepitu~. and i1werl"ion . l.;-rom the rare cases of 1:mpacted 
fracture wit!t inrersion , lite diagnosis is more diflkult, hut nrny he made by 
ob"'en·ing that in such ca.<:.es the trochanl<>r is flallened, :111d the head of the 
bone st ill rotat es in itf: :;ockct, while in dislocation the trockrnter is unduly 
prominent, and the hend of the bone can be felt be1t<'atl1 the gluteal muscl<:>s. 

:~~~<:.0 ~11~ ·~;~.:,~~~1 11;~~l~ii~~ ;.;:1~~~~1;;~n~~11;~~·i:·,~1i~li~~e~~:11~1~0 1;,~:~1~l~:~$;' ~:~11~ 
normal limb, 1hc troch:intel' lie;:; immediately below this line, but in any c:!~e 
of dislocation will lw l)f course disp laced in one or another direction. 

Reduction of Br1chca1·d Dislocations.-The cnpsular ligament is n~ually 
widdy lacerated in thc:;e injuries, except a.tits anterior pan, where it is rein
forc('<l by what ha::. been alren.dy dC'scribcd as the Y ligament. The liga
rnentum teres al~o. is usually, though not nccess:uily, torn in the:;e di~loca
tion:;. The attn.chnwnts of the Y lig:uncnt are such tltnt extension in the line 
of the ax is of the body, can only effoct reduction by ,·iolent stretching or 
rupture of tliat lignmcnt; hence, 1.he first step in any r:uional method of trent-
11wnt, consi;:;ts in jlexin[! the thigh vpon lite pefris. so as to relax the ilio
femoral or Y ligament. The ncknowledged difli('u\ty whicl1 attends reduetion 
of the ischiatic variety of thi:; luxation is due (as shown by Bigelow), 110t to 
th<> l1ead of the bone bei11g lodfrc<l in tlic scin.tic notch, but to its being fixed 
behind nnd below the !endon of the ob1urator internu,.; muscle, which :;eparntes 
it from the acC'labul1nn, an<l whid1 renders reduction, by exlcnsion in the line 
of the body, nlmost imposo;ibk. By flexin:i: the thigh on the peh•is, the l1cad 
of' tlie fomur is unlocked from the grasp of lhc obturntor tendon, and the 
lu:xation is then as easily reducible as one on the dorsum ilii; or, in case of 
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Fig. 1.H. 

Back\Vard dis.location; rt>duetion b}·ro1n1ion; thl'!ill\blia>:1been flexed and abducted, and it remain~ 
ouly w en~rt it, aud render tbe outer branch of lhe Y ligament tense by rotation. (Bigelow.) 

f r:~l;~:~~I~~~;.~~~,~~;~:~r~:;~~::~~~~::~f ~11'.'.~~i;~:?,f,f~~c:;:~:::.~.f .~:21;~!}!:~'. 
tion consi:-;ti;; (1) in flexing the leg upon the thigh (to gain leverage), and rhe 
thigh upon the pch·is (to relax the Y ligament, and, in the cai;;e of an i~chiatic 
luxation, to <li:Sengagc the head or the femur from !lie obturator trrnlon) ; (:?) 
in abducting n.nd at the same time rotating outwards the thigh in a broad 
sweep acro<=s th(' abdomen; and (3) in finn lly I.winging down the limU into 
its natural posit ion . The process in fact embraces the three motions of 
flexion, outwi~rd cireumcluet ioni and outward rotn.tion. The mcchani::-m of' 
thi1; mo1le of reduction is tliat, by the abduction nml rotation, the outer lminch 
of the y liganwnt is made to wind arot111d the neck of !he fomur, tliu~ con
stituting a sliding fulcrum by means of which the head of the bone is lifted 
into the acetabulum. 

In (•xecmin.~ rhif= rnanceinTc, cnrc mnst be taken not to flex tltc thigh too 
muth. or ilw Y lip;anwnt will be unduly rPlaxcd, :ind the effort at redudion 
wi ll fail; and not to nblluct the Iimh too widclr, or tli(• po.~tcrior part of ihe 
capsule will be unnece~~arily torn, :rncl the head of' tlie bone may ~lip Lulow 
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Fig. 152. 

nrSLOCATIONS. 

Fig. 153. 

Rl'dUfti<>nof dvwuwardtli$locatioo, \Jyrotatiouandinward 
circumductiou. (Bigelow) 

"l. JJislotation of the Head of the Fem1tr Downwards, or downwnrcl" and 
forwards into t!te Tliy1·oid Poramen , is produced by the application of force 
wl1il l' the thigh is in a position of abtluction, or by a IJlow 011 thC' back of the 
pch·is while tltc body is bent aud the legs widely apart. The capsul:il' l i~a.
mcnt i ~ extensindy torn. p:irti('u\nl'ly at it s inner :ind back part s, the rou11d 
lig:.1m('nt being also rnpturcd, and the head of the bone lodging usua.lly on the 
extern:tl obturator mu:scle, oyer the thyro id foramcn . Th e symptoms of' thi s 
disloC"atiou n.rn ,·cry apparent: there is commouly an e longation of from lmlf' 
au in('lt to two inches, though , according to Hi\"ington, 1here may be no 
kngtl1eni11g, or <'H n sli g ht s lior1L'11ing; there is aliduction; !lie leg is ad
rnnc('d1 and t,he foot s tr:1ight or slig-htly evertcd; the trochantc r ii:: depressed. 
~:~~;. i11 a thin pel'i>On, the head of the bone may he felt in it s abnormal s itua-

Recfoction i:; effec ted by n procc:;;i:; cxa.ctly the rc\"er~c of thrtt recommcmlcd 
for tltc backward di s.Jo("a tions; the lcp; and thigh being- fl exed :ts before, the 
limb is bl'ougltt up in a position of abduction, th en adducted and rotated in-

1 This ac<'ident i ~ !>:tirl hy Dr. Erskin e ;lla!>on, of New York, to occur only whcu 
there has been ruptun•of thoobturator internus mu::;clc . 
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ir~:x':~~f~~:~:~~:~~1;:~
0

~,:E~~:~,ii~e~~:~,~:!::r,'.:~~~,'.~:~~~'.~~~:·~~;:.~;,~:·~~;.:1~ 
ce;;::-;in~ flcxion. :rnd exce:=:siYC adduction, which would throw 1, hc head of th<' 
bone pa<:L Lhc .-icetabulmn, on to 1\ie donmm ilii. Thr 1nanipulatio11 m;iy IJC' 
sonwti1ncs as;;:i::;lcd by drawing the nppt·r p:wt of the thigh outW:ll'(Js with a 
towe l. 

Fig. 15-L 

3. Dislocation Upww·ds . or upwards and forwards on the P11bis. u~ually 
re~u\t;;: from indirect ,·iolencc, sucli as falling on the fool while tlic \('):!; is 
stretched backwards, or stPpping into a hole while walking, the foot being 
arrested while the body goe;;; forwards; it may aleo result from a blow or fall 
on the pl'\,·ii<. In this. luxation, the head of' the fem11r rests on or above the 
pubi~. being closely embrncecl by the inner branch of the Y lignmcnt. Tlic 
symptoms are shortening, abduction. great e''ersion, slight flexion (or. more 
rarely, extension). with great depression of the trochn.ntcr 1 nnd prominent·t• of 
the head of the bone, which may be folt ornr the body of the pubii;;, arn l 
outs;idf' of the fernoral ve.::sels. The d1'agnosis from fracture is m<1<lf' hy 
ohsen·i11.g the absence of crcpitus. the immobility. the impo~sibility or at lca!'t 
great difficulty of' inverting the limb, and tl1e presence of the head of the 
bone in its new positio11. 

Red11ction may be accomplished, according to Prof. Bigelow, ' 1 hy much 
the £:ame method as in the thyroid di slorntio11, except that in the p11Lic luxa
tion the flexed limb should be carried acro:::s the sound thigl1 nf a liigll('l' 
point. Fir~f, semi-flex the thigh, to relax the Y ligameut. at the samr timr 
dniwing tlie head of the bone down from the pubis . Then semi-aLdu('! and 
rotate inwnrd, to cliiscngnge the bone completely. l.a~tly, while rot:1tin:; 
inward :rnd :;till clmwing on the thigh, carry the knee inwnrcl anc.l downward 
to ib plncc hy the side of its fellow. As in !hf' !h_rroit! luxa1ion, tlii~ mi1-

nret1\'re guides the hca<l of the bone to its socket by a rotation which wind.;; 
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up and :::l1ortcns the ligament, cnn.bling the opel'ator, by depressing the kncC', 
to pry the head of the bone iuto its place." As in the ca"c of the tliyroid 
luxation 1 this m:rni1iulation mny be assisted hy drawing the flexed groin di 
rectly outwards with a towel. Dr. l\I. 11. Henry has reported a case of pubic 
dislocation in which reduction was successfully accomplished after twenty-six 

da{s~an testify, from my own experience, to the facility with which recent 
dislocations may be rednceJ. by the methods above des;cribed, and helie,•e, 

with Prof: Bigelow, that the pe
riod is. not for distant "when loa
gitudinal extcusion by pulleys to 
rccJuce n recent hip luxatio11 will 
be unheard of." As, therefore, I 
cannot r<>commend the u:.e of pul
leys in 1hcse cases, I forbear to 
dc:::cribc their application. Illus
trations fu·e, howC\'Cr, _given to 
show the positions in wliicli the 
pulleys may be applied, aml the 
directions in which extension i:; 
to be ma.de. in the rnrious forms 
of hip luxation, accordiug to the 
teachings of Sir Astley Cooper 
and other stan<lard authorities 
(Figs. 15.J, 1.5;), 156). 

Beside the three regular forms 
of !.li:•location which h:i,·e been 
above described, there are ,·arious 
anomalous forms, as (1) directly 
upwards (usually co11:::ecuti,,e 11pon 
the pubic dislocation), (2) directly 
downwards, between the sciatic 
nolch and the thyroid fommen, 
(3) downwards and bocl-11·ards 
on to the body of the iuhiu111, 
( .J) do1l'nu:ards and liad1L'Ctrds 
into t/;e lesser sciatic notcli, and 
(5) dou·nwards, £nu:ards, andfor-

w~~.~;~~:;i~;a~:::~.c~~~~,:;;:;.i;iquut, applied for dowu. ~~~:~i·~~Sii;~~n~l~c}~;~~~~~\~~rd -~:~~~~ 
cation may be either primitive or 

consccuti\'C upon lhe Ol'dinary thyroid rnriet.y. In t.hese irl'egular forms of 
cfo•location, t.lierc is usually great laceration of the capsular ligament, with, in 
some cases, rupture ot' t.he t!Xterna.l branch, or even both branches of tile Y 
ligament. Reduct.ion mny usually be effected l>y simply flexing the thigh, 
and then lifti11g and pw:iliing the <lisplacecl hone in the dirl'ction of it~ socket; 
or the luxation may be convel'tt!d into one of the "rc·gular'' n1,.rietie:o 1 when 
manipula.tion can bl' applied a.ccording to the methods already dc~<:ribed. 
Dislocations of both hips have been obsened by Gibson, '\\r. Cooper. Boi::;not, 
and Crawford. 

In c:lses of old dislocation of the hip, greater force may be sometimes 
required than cnn be applied by the surgeon'~ unaided hands, and under 
~uch cil'Cumsta11ccs t.he apparatus recommended by Prof. J~igelow for ctfocting 
(tnr1ular eJ.:tensio1i might be usefully employed . The diflicully, however, in 
these cases, will l>e often found to be not so much in effecting, as in mai1i-
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tai111"11q reduct ion, owing- 10 the 1(t ructural changes which oecur in the :u:e1a
bulum aml head of tile fom ur. To meet lhis <lifliculty, Prof. Bigelow suggests 

Fig. 156. 

i\loJeofreduciug upward dislocntion with 1mlley~. 

tliat the limb should be fixed Fig. 157. 
in thf' posilion in which re
duction was effoctcd, until 
the ::;ocket hns l>ecomc again 
ex.en' atcd l>y absorption; the 
same plan tihou ld be adopted 
in ca~Ps of receut luxat ion, 
in which there is any icn
clency to reproduction of the 
deformity after reduction. 

The compl icat ion of di ~ 
locn.tion of' the hip with frac
ture of the thigh, should be 
mt!L l>y applying firm ~pl int l!lo, 
0 1· Bigelow's "angular ex
tension" :.1.pparn.tus, before 
attt:mpting manipulation. 
Should fra.ctmc occur dur
ing the effort to reduce an 
old d1::;location, the attempts 
at reduction should l>c at 
once ali::rndoned, but ad
,·antnge might lie taken of 
1he acc ident. to ob tain union 
in such a position a.s would 
dimini~h the deformity of 

the limb. Angnlarcxtcn~ion,in reduction of old dislocation of tho 
After reduction of a hip hip. (Bigt'low.J 

di:-loeation, it is usually suf-
ficient to t ie the knees together with a few turns of a banda~e, keeping the 
pnt icnl in bed fo r a week or ten day:.; . An unrNluced di s locat ion, e~peci;dly 
of the ischiatic variety, allows, after a time, much rno1·e use of the limb tl mn 
would at first be supposed possible. 

Anre;;thesia, is almost always required for the reduct ion of hip di slo('ations 
in adults, though in ca:-;es of children. or of very feeble per:sons, it may 
oftf' n be d ispensed with. 

Dislocations of the Patella.-The patella ma.y be <lisiocated out
wards, inwards, or upwards, or it may be rotated upon its own axis, conbti-
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tnLing the \'e rtiral luxation of ~folgaignc. TIH'sc acciclcnlR may l'<'Sult from 
nrnsc11\ar al'lion, or from direct ,·iolencc. The 011lword Dislor(llt.011 j._ the 
moi"t commoni and may be either part ia l or complc:tr; it m:iy lH' rN·o~11i:i::l·1 l 
by the umluc prominc•n<·e of the inner condylc, and by the patell a lwi11g- felt 
in its 1ww po,.;ition; thC' limb is u::-uall.Y slightly flexed. Red11<:t1'on i~ etfoctc<l 
by cxtcuding the leg on the thigh, and flexing the latt<'r on the 1wlvis, -.;o :i-; 

to relax the quadriceps f'cmoris muscle, when the paiclla can he eaRily pul<lied 
back into its proper place; llamilton directs that the patient should lw in a 
sitting posture, the s.urgcon s itling or stn.nding in front of him, and misi11g 
the affected leg upon hi:; own shonlder. If this manreuvre foi l, reduction mny 
be :wcompl i ~he<l Ly ~1\rern:ttt>ly fl<•xing- and extending the knee, whi le lall'ral 
pn'~~url" is simult:rneously made upon the patella. JJislocalion fmuords i;; 
YCI')' f'eldom met with; its symptom:;. and treatment arc (umlatis nrntwulis) 
the ~amc as those of the outward varicry. 

JJisloarlion of the Patella on its .A..ris is produced by the same causes ns 
Jatcrnl cli . .::location, of which, indeed, it may be looked upon ns an a:rgr:n·atc.J 
fo rm; e ither edge of the pn.tella may project anteriorly, or the bone nrny be 
ent irely rcn:•rscd, so that its posterior ~urface is in front. The leg is u.-;ually 
fully extended, more rarely ~lightly flexed; tlw prominence of the pntclb i.s 
so nrnrked, as to render any mistake in diagnoo:;il'i ahnost impos:-ible . Reduc
tion mny commo11\y be cffoctcd al'! in ca.::e~ of" h1teral clisloeation, by direct 
prr~~urr, aided by altC'rnate flcxion and extension. A case is reconle(l by 
"'· F. 1\for.s l1 ,fack~on, in which, afte r the failure of otli er methods, rr11llction 
was readily effected by simply pu!';hing np the displaced bone. It lias been 
proposed to di\"idr the ligaml:'ntnm pate ll re :.md tendon of the qundriccps 
exte11sor n111scle, with n. ,·iew of facilitating reduction in these case:-, but the 
open1tion does not appear to ha,·e been producti,·c of any nrnrkcd benefit, 
while in one case i t tause<l fata l suppurntion . Dislocation Upwards can only 
res11lt from n 1pture of thf' ligamentum p:ncll;:u; the treatment would be the 
s;mw as fo r fracture of the p<ltella itself: 

Dislocations of the Knee .-The He(fd of the 7'ibia mny he dislocnted 
to eitlier side,.f"oruxtrds, baclm·urds 1 or in an iJllennec\i;lte direction, as Uacl.:-

~~1c;;;~~:c~0~~of~~~~l~~1~~~hr~~· t":~~lt1~~; ~\(;~ i :l1~~~1: '~1!~~~ i;~i:n~~;r~;;~ s1*1~~1;r i1~~~1~ 
holr whi le walking . The loteral dislocation!'! a1·e nlwa.ys inco1}1plrtc, while 
the ::rntero-poMerior luxa.tions may be either complete or partial. The :-rmp
tom~ of ll1r~e injuries nre \'C'ry ohdoni'; the compl<'tc luxn.tiom:. are 11..:.ually 
accompanietl with shor1ening. Rerbirtion may Le cffl•ctecl by forcc<l flexion 
of" the knl.'e, with direct pressure, ai<le(l by rocking rnonmcnts. to which, if 
t\if're be ~ l io l'lening. extension nnd cotmtrr-extC>n..:.ion may be 11S<•f'ully added. 
The antcro-po~teri or luxation.s1 if eomp1C>te 1 are npt to be rittemlNI with 
serious injury to the poplit eal Hs:-;els and nerves, a complica1ion which may 
require amputation. After reduetio11, the limb ~hould be plaeed at rc:.;t in a 
long frncturc-hox, or on n ~11i1able splini. until the suh~i(knee of all inflam-

~}'l~::~~;~~:~r: ·'.:::~'~\\~ :~~ !.::~~1l~j1:: ~·:::~ ::~:~·~1.:,1~;~_cc'~a,'.:~~~:,,::i·'JJy~.~,~~z::.~~ 
D/slocatio1i ql the Semiltinar Otrtiloges, or Internal Derangement of tl1e 

J(nee-Joh1t (Sablu:rotion of the Knee), consi:::.ts, according to Erichsen, in 
the i;:.cmilunnr carLila~es slipping either forwartls or bn.C"kwards from be1wath 
the tOn(\Ylcs of the femur. so tliat the In.tier come in direct eontact with the 
articul:u: ~urface of the tibin, pinchillf! tlte fo lds of syno,·inl mCmbrnnC'; mo~t 
m1thorities, however, tench 1hat in this arciclent 111<• cartih\ges theml:'eh·eo:; 
become wedged between the articufating surfi1cc~, in such a way as to impede 



DISLOCATIONS OF TUE TAHSUS. ~£)7 

thr motiom: of the joint. am! ~in• ri-:e to thC' "il'kl'nini; pnin which rh:inu·· 
tf•riz1•.; 1he injur_\'. The a{'t•itll'nl j,.. 11,:;ually cau<:Pd h!· twi..,tin~ ~he kn('I'. hy 

;.;:~,l,~Jll i ~; ~l ~~ ;·i; 1 :~.;~ ~~; ,. j 1~ 1~t•7J1. 11 (••:I'~~~;~:!~~ t~::l :r :~:.~ i : : ~ ~\ ,\\1 i~~ ~\I~ !,~:l:~~~Ol~~~.~~ :·Ir~~ 
exil'rnl Ilic limb, iut('ll'W pain. nrnl rapid ::;wrllin,g or !ht• joinL RNlnctio11 i-: 
clli.·l'lt>d by altcl'llatcly fh~xing- anti rx1t•1uling tlie knee, ('Omhining 1 licl'e lllOH'· 
nll'nts with slight tw i.,,1ing and rocking of the joint. A.,; the 1woee<:s i.-; pain. 
ful. e1!11•r may approp riately he 11::-t•d in the$<' ca-:cs. .\f'tcr reduction, thP 
p:~tit>nti:.hould wear an ela.;tic kner.cap, to pren:nt recurrence of the displat·C· 
rncnt. 

DisloMtion ()f the /[('ad of tlu Fibula is a wry tmus1ml at•cidcnt, cx<'Ppt 
:l!'-1 a complication of' lllOl'C' .-.eriou,;; injmics of' tlu• knrr . The di.:plat('lllf'nt 
may h<' either f'orw:tnl<: or backw:ml:-: , a111l the i:ulw111:rn<•ous po,;;ition of the 
houl' rC'ndcrs the cliagno;:;i5 ('a-"y. Red11ctio11 may be ctll•cted by exten.:ion 
and dir1·et 1ire,.'111re, rrnd a compress and a bandag(' :-.hould be sul>seq11<'11tly 
applied to keep the bone in pl:tce. 

Dislocations of the A n kle .-Thc-:c inj11riPs arc dc:::eribed by Sir 
A!-th·y Cooper. )lalp-ai~ne. a.ud l l;tmiho11, :1" disloratioas of the loll'er end'!( 
the tibio: I 1hink. howi·n~r. that it j .. bt•tfl'I' 10 Rp<•:ik or them, with Boyer 
anti other .. , a:; dislorr1tio11s f!.f'tliefont l1pon tht• fumes '!_(Ifie lef!. Th<· di ... 
plm·rment occur,;; hC'twccn thr upper articulatin7 ,:;urfocc of the a<:trap-aJu .. , 

~;;~A·:!:~;~, s~f t ~I ~~·t ~:!): ~ /:~;: :1 :I~~ l:! ~I 'i :~·~I c~ ~1: 1~':,~ t i1~:11 ~'(1 1 )~: ·'"\ ~; ~~~;·~: ~~. i ;.~~· ;~:~11;;~; ~ 
u·rirds between the bones of' tl1e leg. The latrral lnxation:-: are 11s11ally at . 
tend('d with fractm·r of one or both malleoli, 1hc outward clil'locat io11 being 
somrtime~ additionally complic:\tC"<i by f'rnctun• of th<' out('!' edge of thC' tibia 
into the joint. a eircmn,..tanee whiC'h. a" poi111rd out liy I hmilton, may rrncll'r 
reduction imposi::ible. Thr borkward cfoloc:1tion j;; 11.:;m1lly accompaniC'd wi1h 
fr:wturc of the fibula. ancl .:onll'lime!'-1 of the tibi:\ as w<•ll. The f'orirrtrd di.;. 
lo<·ation is very r::i.rc, u-;ually attrnclctl with fracture, and. ac<·ording to H. \\~. 
Smith, alway-; incompl('ll'. The ... c injmic.;;; may n',;111! f'rom either direct or 
indin·ct violence, ti}(' particular form of the di.;placemPnt <i<•pP11di11g upo11 
the po,..ition of the foot :lt tlH' moment at whieh the al'cid<•nt occur:;. Tlic 
ant< .. •ro·pOslerior luxation.'I can br c:i~ily 1·cco_!!:niz<·d h_v Th<' ebanicteri...;tic d<'· 
formi1y, tl1e foot bcin,2 len7thcnetl in the forw:m\, and shortPn{'(I in the bntJ.;. 
ward <li:;;loc:ition . Tru<' latl'ral luxation j,.. a Je.;;; frt•qucnt aecident tha11 j,.. 
f!C1wrally ,:;nppo.:ed, th<" majority of the cai::e:-- whidl arc cnlled dii:loe:~tion. 
bcin~ r('ally ini:t:me<'" merC'l,r of' rotation of' tlw a'-'trag:alu.;, without actual 

~~};:~:~:.1 t io~~e~!:c;:~~: !:;~<"l)(:l'~.:~~n111~:n I ;r~~~~~~·i<1l17i n st;~i:;.c·~I· ~:~c~~·~·:1'1~i~\'~<'~L1:::. 
luxntion, by ;;implc tra('tion ( the l<·g being flex<·il on the thiµ:h ) , comhin{'tl 
with direct pre-"i':Ul'C, and ll<·xion and rotation of the ankl<• in Yariou~ dir<'«· 
tioni:: . according to 1hc 1m1ure of the di;;;pJaccnH'nt; S('('lion of t lH' t1•11tlo 
Acliilli.s mn.y O('Casionall,r he rrqnirecl. Afte r rc·du('tion, the limb 1'hould he 
pl:H'l'd in a fracture-box with '-iUitahl1• comprc!'se ... , or on a Dupuyt1·cn 's spli111, 
until r('co,·ery i5 <"Ompletc. 

f1tmq>omul Disloratirui oftl1e ~l11'de i::; a ,·<·ry '-'f'rious nccid('nf, and n::;ually 
rC'C1uirr'l :tmputation, parlicularly when compli('aH·d ''ith fracture, thoug-h in 
suila.hl(• ca::ie;; an attrmpt rua.\· be made to "flH' th<:' limb by ::awing off !lie 
projecting <•nds of the tihia an<l fihula. I ha,·c 01wr SU('C<•eclcd in eflhling a 
cur(' without operatio11 1 l•y the continuom; employment of irrig-ation. 

Dislocation s of the T a r su s.-Thc Ast1·rtf/alus m:ty be dioio(·a.trd :i.t 
once from the I.Jones of the leg n.nd from tl1e othe r t:ir:-:al bones, nnd may he 
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thrust badwards ( when it projects beneath the tendo Acliilli,,. ) ,forwarrls 
and outwards, orjOrwards anrl inwards. Tlic:->c injuries result from fallri 
upon the foot, the particular form of the displacement clcpeucling upon the 
position of the foot as reg;u·d:.; flcx ion, abduction, etc ., at the moment :it which 
the accident occurs. In the forward dislocation, 1\ie leg is shortened, the 
a:-tragalus projecls in front of one or the other malleolu~, and the foot is 
somewhat extemled and twisted to the opposite side. In the bac/.:,ward fox
ation, which occurs lea::-t often, the foot is in a ~ late of' extreme fl exion, an<l 
the heel is elongated while the instep is shortened. Reduction 1'iioultl be at
tempted by m:1king firm traction (the leg being flexed upon the thigh), and 
rotating and twisting the foot in the oppo~ile dil'CClion tO that in which it is 
found, while firm pressure is made upon the pr~jccting astragalus . Subcuta
neous di,,ision of the tcnclo Achillis has been found a u1<efol adju,·ant in cases 
of fo1·ward di8placement 1 and in :1 case of great dilliculty Desault's plan of 
dividing tile atln.chments of the astragalu:-> itself might Uc tried-or the sur
geon might rc5ort at once to excision. I should, howc,·cr. prefer, in a cai;e 
of irreducible, simple d/s/ocation, to temporize, as advised by Cooper nnd 
Broca, reserving excision of the bone as a secondary operation, should slough
ing or necrosis render it necessa ry. Buclwal'd dislocation of the :\.Stragalus 
is usually irreducible, the patient notwithstanding reco\·ering with a very 
useful foot. Jn a case of compound dislocation, it would be p1·oper ( unless 
reduclion were readily accomplished) to excise the astr:.i,galus at once, 0 1· to 
amputate, if the concomitant injuries WCl'C so ~m·crc as to forbi<l excision. 

Other dislocations of l'arscd Bones arc describl'd, a.s of' the calcaneum and 
scaplioid upon the a.stragalu,; , which !"Cmains in place below tlw ;1rch of the 
malleoli (s11Uastragaloid disloca,tion of' J\Ialga,igne); of the calcaneum upon 
the astragalus aml cuboid, or upon the n.-. fragalus alone; of the scaplwid and 
cuboid upon the calcis and a~tragalus; or of the cnboid, scap!toid, or cuuei
f'orm bo11es, separately or together. 

Reduction in these cases may usually be accomplished by pressure an<l 
traction in different directions, according to the nn.ture of the pa.rticul:i1· dis
pl:icement. Even if reduction cannot be effected, the limb will often be 
SCJTiceable in spite of' the deformity. 

D islocations of the Metatarsus and Toes are of' rare occurrence 
except as the result of great violence, when amput:.\tion will often be re
quired. In cases of sim ple dislocalion, reduction may usually Le ellCckd 
simply by fraction and direct pressure, the pn.rts being afLcrwa.r<ls fixed with 
su it:ible splints and bandages. 

CHAPTER XIV. 

EFFECTS 01" IIEA'l' AND CO LD. 

B1.:n:-.::s AND S<.:ALO:-:i. 

:~~1~~~~~f~l;1~::,:(;~,~~c~~~:~;;.:~ J~~f~1;~'.~;~~:::~
1

f ;:~;£~:~:~;~;;~~:~:~::f 0!:~~ 
~o~~:~: ~:~i\1·~,u~?;1 t~11~~u~~~ ~:~~t~;:~L~;~~::~ :~~n~~~e ~~~~~j~111•.~~I t:l::;c:i;~~es ;~1~~c~~'.~: 
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acids or :ilk:llie~ are essentiully Lum$. whe1her the agent be applied in a liquid 
or in a solid form. 

Effects of Burns and Scalds.-The effects of these injuries ;ire bot Ii 
local :.1ml co11sfit11tional. The Local 4_'ff'ects ,·ar~· :1ccording to the tempera
ture of the bod.r which inflicts the injury. and the length of time dming which 
it..; application is continued. Thus ::i mome11tary contact with flame will pro
duce a Jes:; degree of di,.org:iniz:i.tion than pl'olon~ed contact wirh a. substance 
the temperature of which may he much lower. Dupuytren diYided burn:; into 
six classes or degrees, according to 1lie ex.tent of injurr inflicied; and this 
cla::::ification, whi('li is in some respec1s con,·cnient, is still adopted by most. 
surgeons. The first class embraces ca;:es of very superfic ial burn, m•u·ked 
by redness, and followed by dcsquam:\tion of the cuticle. Jn the second class 
the injury extend,;; more deeply. and i;: followed by the formation of numerous 
Ye"'iclei' and bulhl?. In thC' tliird class the whole depth of the skin is i11\·oh·ed, 
and is thrown off in the form of thin ::-uperficinl sloughs. Jn the fom·tlt class 
the destructi\·c efii.:ct n:aches the snhcutancous areolar ti:;;.suc, the .,Jougli~ are 
firmer and deeper, and. on separating. le:.n·e granulating ulcers. Jn tl1{' fiJllt 
class the dcc>pcr-seated siructures, musc:les, ternlonf', etc., a.re atfoct~d; while 
in the sixth ch1so: of burns. all the coustituen ts of the pnrt, including the bones, 
are invoh·ed in destruction. The rnrious changes which take place in a part 
thai is burnt, are tho~e that ha\·e :1lready been folly clc:-cribcd in the chap ter 
on Inflammation, a.nd the procesi'=CS of granulation, cicatrization. etc., by 
which repair is accomplished in these cases. are the same as in solutions of 
continuity from any other cause. 

The C'onstitutio1wl I''dfects of burns \'al'J according to the de_gree of the 
burn and the extent of s111/ace iurofred. In almost all c:t..-;e:::, the constitu
tional symptoms may be didtled into three stages, ,·iz., that. of depre::;:o:ion, 
th:u of reactioni anti that of exhau~tion. The stage of depression is p;u·ticu
Iarly well marked in ca;:-e::; of e.T:tenshe burn 1 e\'Cn though the dept!t of the 
injury be not nry grca1. )fony patients d ie in this stage, either from shock 
a lone. or from this iu combination with other causes, such as intense pain, 01· 

suppre,.~ion of tbe physiolo7iea.l action of the skin . Thus, of ten patients r('
cein!d into the Pennsylrnnia llo:::pital from a fire al tlic Contincntnl Theatre, 
in September, 18GJ, ::.ix died within t\\"f'nty-four hours, !':Ome without any 
reaction . and others having reacted \'C ry imperfectly. The second stage is 
marked by the occurrence of infl:.unnmtory fenr, accompanied often by ,·io
lent traumatic delirium; the duration of this stage is usually from the second 
to the tenth or twelfth day, and during this perioll death may occur from 
internal congestion, or from inflammation of the brain. ai1·-pa~.-:a.g-e:;, or :di
mentary eann.1 ; the locality of the bum influences the seat of li1P:-e se(·onda.ry 
complication", a burn of 1he d1e~t being followed by Lroncltiti,.: or pucu1noni:1, 
while one of L11e ;~bdomen is more a.pt to cause inflamnuuion of the bowcl.s or 

~~.~;~);~~~~ 1 ~~;h~'~'.:~:~~~~;;'~?t!:\i:~:~:~:!i'.1:~;f~~'! fi::'.~~:''.:'.:::~:,;·i{::i·"~
1

!!:: 
vicarious action of Hrunner's glands in attempting to replace lhc deficient 
action of the skin, but, according to Feltz and 'Ver1hei111 1 is, in common with 
the other visceral complications of burn~, directly traceable to tlie occurrence 
of capillary embolism. The duodenal ulcer u:;ually proYCs fatal either from 
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~:~:~~'~;~·:~~f,c, ~:~ 1:i:cp~:~~~;t~::;:c ~~\~~1(:;';~1i~u~!a~~~'ni?;~ :~:~c~ l1~ 1 ~~1~i i'1:~~ ~;;~~.~:~ 
suffhing from profuse suppuration and wicle-sprca1l ukcration, without n•gard 
to the p:irticular cause of the injury; death may occur from sim ple exhaus
tion, from SC'condary v isceral dcgcncrntion (probably of the so-f'allctl am~·loi1l 
or n.lbuminoid variety), or from pya~mia. According to Ponfil-k, one or tlw 
chief' c:wses of death 1 in ca<;es or severe burn, i:-:. disintegration of the r(•d 
blood-corpur-;clcs. with secondary p:ucnchymatous inflammation of the ki<ltH:y:<. 
and um'mic poisoning. 

Symptoms.-The Local S.1Jmptoms of bnmsare those of i1ifbmmation of 
the t i:-osur afkcted, without regard 10 the c·ausc. The intcn,::;ity of til t.: i11ll:un~ 

:~~~;~~;~;~~~:~~~~l:::~:~~:\~;~;~~:~~~!~~:::~::~~~:::.~~~~~:~~·~~:~::~:i bir:.;;;~::::; 
vnry according to the :;tage, a~ well as the extent and seYerity of the burn. 
The most prominent symp1om in the first l"tagc is a feeling of intense <:!!_Id, 

~~~~~ ~i1n~.~~~~·o~:~bl ;~~~::n;~11~~i~~·~~~· <~~;·~~~ ii1~11~·i~c toc!~:~r~~1t ~:~~1~1: ~~c1~~~~s,b~~~~~: 
~~~ ?~'l~li;l~ 1~c!~~~~ 1~~~ ca;~~~ t~~~;!l :~ :~~511~~1. c ~1 ~~ii 1: ~~ '''~:: ~ 1 ctc~~~~;. i·~~~ t~·es 1~11; ct 

1~Pr ;~~~ ~ ~ 
iial collnp~e. With the den•lopmcn1 of the l"Ccoml stage. tliirst becom<'B the 
most dii:.tre:i~ing ~ymptom; there is an illl"n.tiable c raxing: for liquid;.;, wliieh 
are rejee1ed by rnmitinp; a:s :;oon as they :we swallowed. The patiem is now 
Yery rl•stless n.nd fr.•1·el'isl. :ind tosses off the betlclotl1es, which, during the 
fi l' i;l stnge, could not. br too closely applied . In the third stage, the symptoms 
nre tho1'e of exhaustion and dehilit~·; the patient does not sufler much pain, 
except from the necessa ry expo.sure of tlrc~sing, unles." Lhc burn!' arC' :-oo placed 
a-; to be suhj rcted to pressure. Troublesome cough :tll(l profusC' diarrll(ca :in• 
often the mo,;t annoying complications in this stage of the injury. 

Prognosis.-Tbe prognosi::;, in nny cm:e of burn, tll•pends ('hietty npor1 
th(' t>Xtcnt of surface inrnlvecl: as a. rule, it. may be said that if one-half of 
tlil' cutaneous su rface be :iflCeted, no matter liow slight ly, the cal"e will pro
b:ibly tNmina.te fatally . E1·en if one-third, or one-fourth of the surface Le 
burnt, the prognosis should be 1·ery guarded. Another point to be con~i<lcred 
i!' the locality of' the injury; a burn upon the trunk is more serious than one 
of similar extent upon the extremities. The depth of a burn is of le~;;; proµ-
no;; tie importance than it s exlent , at least ns rcgnrds life, wl1icli may often be 
sa,·ecl (when Lhe lesion is in one of the ex tremit ies) by a timely ampulation. 

Tl1t>1·e is a popular idea thnt patients who are burnt often die from inlia/i11g 
.firune: it ii=., pcrhap:::. ~c:trccly ncce~:-:ary to say that ~ucl1 an occurrence i.-; 
impo,."ible; di>atli. howcn·r, m;1y oecur from a~pliyxin (from the prese11cc of 
:-.mokc and noxious gase~), or pos:=-ibly from the fhimc entering tlie mouth, 
thus indudng rapitl lCtlema of the µ-lottis. nnd con::;eqnent suAOcation. Hot 
steam ma.y be inh:iled (as is someti mC's done by childrC'n from the ;;pouts of 
tea-kc!tl<'f:), when rll'f1tli en.o:ue:;: from inflammation of the air-pass:ig:es. 

The ohkr wri1er;:. $poke of critical days in cas<'s of bur11 1 and the thin! 

~:~:1r t(~1,\~~~ ~\2~s c~~~.~~ l~(~!~~~i~~~: i~1 ~~1 ;:e~~:~;~e~~pe~~,~~~~,i i ;~o~~ ~1~~111~;1;;~~:~; ~:~~~;~ 
OCC'lll' rluring !he fil'SI forty-eight hours; Of } !)-t fat;1] CHSC'S which were 
recei\'Cd into St. George's llo,-pitHI in sixtcc11 yt'ar:-;, f.)8 terminntcd durin~ 
the fil'.'Ot two da.ys, 55 more <luring the first fortnight, and on.ly ,tl at a. h~tcr 
pc::rio<l. 
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Treatment.-Thf' Co11stit11tional J'reatment of burns; is of the grt'ntc:;;.t 

~ ;~~:~~ :: :~~~~;lac~~ 1 ~ n11 :~:.~ l 1::1i1
1
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b)' tlie u<:c of other stim11\an1.,.;, ::.cutb :l~ carbo11:i.te of ammonia. .As soon as 
re:H:tion h:ls bcgm1 1 nutriti,·c Jiquid-:1 such 11,-; beef-tea or milk-pnnc·h, sboul<l 
be ~inn, in small quantities and :11 frequent, intel'rnk taking tarr not. to 
excite ,·omit.inµ- hy on~rloadi11g the stomav h. Thirst may be :illaycd by pcr
mitling the paLicnt to suck :::mall lumps of ice. or by the mode1·ate use of car
bonic-a<'id wa.ter; lrnt the patient should not be :11loweli to clcluf!e his stomach 
with liquid,::., a.s. the con~equent ,·omiting: and attending depre>:Bion would of 
themscln~s of'lcn sufliee to insun• a frual re::.ulL Transfusion of blood is, on 
theoretical grounds. recommended by Ponfiek. 

During the tins! week 01· ten days of (~burn, the patient is often c·onsti 
patt!d. and requires mild laxatives or encmata; dianhu:a is :1pl to supcr\'cnc 
at a lah•r stage. and must bC' met with ('ltalk-mixturc, astringenti', and opium. 
Hctention of urine must nhrnys be wn.td1cd for, during 1hc ca..Jy :--tages of a 
burn. especially with fr•mii.le patients, who, from a fo<.'iing of motk5t,,·, fre
<jlll'lldy concenl thl•ir sufferi11gs in th is rc~pcct. 1\'hen a pati(•nt h11s tho
roughly reacted. the trcatmenL consit>t:; chicfl.\' in the :Hlministrntion of food 
and :-timulus. Two 01· three pouuil~ of bed·, in the sl1:1pe of beef-tea, with 
1en or twch-e ftuidounces of brandy, :lnd a quart or two of milk, is no unrca
:;on:"Lblc dail_v allowanec for a bad case of burn. The only drug habitually 
required is opium : twC'nt_r minims of l:Hldanum, or half a grain or sulphate 
of morphia, e,·ery six hour::. is oflen not. too mucli to relie,·e pain and 
mote neet•.s,..ary sleep. Traumatic delirium, if it otcnr, is to be 
the principles already l:lid down, and other complications. art: lo 
as tliey nri~e. During Lhe third stage, tonics are ll,;:nally required, 
hcinµ- iron, quinia, and thr mineral <H~id:;. Secondary amp1ltation 
required, eithl•r U_v Lhc depth of the Uurn, or by the state of' genera l 
tion of the paticnl; if by the fatter, li1c operation should not be loo 
po.::tponcd, on account of thr ri:sk, already referred to. of lhc 
of ,·i.'-ccral degcncr:ition, probably of the so-called amyloid or 
nwicty. 

Wi{Ji rcµ-nrll to Local Applications to burn~. I do not belicYc 1hat it makes a 
great dPal of difference what article is U:">e<l, proYided that tl1e s11rfa('e is tlio
rou.zhly excluded from th(' a,ir, aml th:tt the procc:-;.s of dressing i:-s neatly and 
properly atrendcd to. The application which l my:;elf' prefe r in case,::. of 
recent burn, is rhe old -fash ioned carron oil, made by :--t irring linseed oil and 
lime-water into:\ thick pa!'ite, whic·h i.s then spread upon old linen or mt1$\in, 
flll(l conred with oi led silk. It is cu;:;tomi1ry to speak of this :t3 a .filthy 
drrs:;i117, but 1 cannot ~cc tliat it i.s any le:.->::\ cll'a.11 than other applita.tions, 
while it is certainl_v, according to my expcrie11cc·, exrn•mely soot hin g :incl 
agre<':.tble to the patient. Other drc:- ... in_g:-: may, liowcn.•r, be used. if tlie :-:111·

geon prefer, a11d excellent. re:-;ult.s arc tlouhtlc,;,.; obt:1i1wd with raw eotton, 
flour, white paint, lard, µ-lrccrinc, iodoform, or any otlu.:r of tl1c ho.st of sub. 
stances which haxe been 1·ec·ommencl<'d. 

?.lore important tlia.n the particular artiek· u~ed is ihe mode or usi11g it. 
Onlr a ~mall portion of the surface should be uncovc1·1·d aL once, nnd the 
ln1rn, if cxtcnsi,·e, $hould 1hus be drcs::;ed, a,;. it. wen·, in detachments. Yc::-i
ratiou:.:, if there be any. shou ld be pnnelurcd with the point. oft\ i;harp knife, 
111<' C'ontained serum bei11g allowed to drain :\way of ill'elf, ~o ;Ii\ to prl'"'('n·c 
the cuticle as a coYcring for the parts Ucneath. Tltc dressings ~houltl be 
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central portion (n). which ;ilford:-> a firm bn,:.is for 
their :mppol't; the triangular space::; ( c) which Fig. 158. 
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the kn ife, in tlicse cases, by the employmcm of 
a ::crew collnr, whidi grn.dunlly pushes the chin 
awa~· from 1hcsternum. In the case of the 11pper 
lip. Teale nw.kcs a crucial incision of which the 
point. of intersection is immediately below the 
septum of the nose . The incision invohes the 
whole thickness of the part, and the operation is 'J'eaJ.''s operation; the Haps iu 
completed by <lo\·ct::i.iling together the resulting place. {Erichseu.) 

laieral triangles, ~o as to increase lhc dt'pth 
of the lip at the expense of its breadth. "\\·. Adami::. ha.::; introdncerl an in 
genious motle of treating small d<>prrssed cicatrices, by ,.:.imply dividing sub
cutaneously the tlccp :1.dh('sion"' of the par!, en::rii11g the scar, :ind maintain
ing it in the c,·crtecl position by tile use of harC'-lip pins for three cfo._v,.::. . 
This mode of treatment is manifestly inapplicable to large ;;;ca.rs, and is indeed 
particularly recommended hy it::; au1bor for rhe cicairices rc~ulting from 
glandular "uppurntioni' or from hone di:::(·a~e . 

• Jncliylosis, or at lcn.;;;t Immobilit!J of t!w Jaw, occasionally occurs as a. 
rt·H1lt. or burn,:; upon the check and l'ide of the neck: under such cir<·tm1-
stan<'es. operation::; :rnalogorn; to thm:e of Barton and Sayre in the case of the 
hip-joint hase bern propo;::ed by l~izzoli and Esmarch. Hizzoli's operation 
con . .;i,•t:' in simpl)' dividing 1he jaw with a narrow saw in front of the cicat r ix, 
so thai ma.1:.tication may he arcumplished by means of the nau1ral articulation 
on one side, and the artificial falf'e joint on the other. E~march mecti;; the 
same in<lication by exci;::ing a wedgc-,.haped portion of bone, three-quarters of 
an inch wide at its upper part, nml an inch below; but in a case thus opcn1ted 
on by Dr. Buck, of ?\cw York ( for cicatricial contraction rC'tmlt ing from can
crum orif'), though an inch and n half of bone was remOYL'd, 1he parts became 
re-approximated, and tlie operation seerni' to ha,·e bt~en only partially $ucccs~
ful: a better plan j<;:, according to Du .. ham. to separate the jitw with a sr1·rw
lever, and tlien en<leaYor to restore the functions of tlie part by practising 
pa;;.s.iYe motion. 

The cil'atrix of a burn sometime::; a;::!'.iumcf' a peculiar wart_Y nppcarnnee 
re.::;emblin:r keloid. thii' conllition bcin:r morr common in children than in 
adults. "\\"hC'n the natme of the l'a.se permit,.;, €'X('i:.:;ioll should be practised, 
but the cicatrix i.; sometimes too large lO :ulmi1 of this remedy; the it('hing 
may be relie,·ecl, rtN'Ol'din:r to Erid1:-en. by the internal administl'ation of 
liquor pota>:,;:r. O<·casionally n true can(•erou., formation :ippcars to be ck
yeJopcd in an old cicatrix, rendering exci.:;ion (if practicable) st.ill more 
imp<'ratiH. 

EFFECTS °"' COLD. 

The effoct:o:. of coM are both con~li!utionnl and loeal. Tlie Consiitutional 
lfff'e(·ts of prolon~ed expo01urc to cold con"ist in the de,·clopment of :t f'tatc of 
drowf'incs~ :rnd incfopo::;ition to c>xcrtion, wh ich, if' not interfCrNI with. will 
terminate in coma and d<'<tlh. Ilung-c>r, great fatigue, or nny circum:<tan('e 
w!ii('h impHirs the µ-C'neral tone of the ~y.~tem 1 may illcrea~e tlie s.u~ecptihility 
to tlH' cffl'ct'- of ("Ol<J. a.ncl lu'nc·e the liability of soldiers in a wintrr campaign 
to suffer from this cause. The treatment of a person app(lrently dead from 
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cold. con-.i-.b in plat.:in~ him in a room of low H1mp<1r:1ture, and in pr:w1i ... in~ 
-.y-.tl'l1l:llit but genth• fril·tion, with t:<now, 01' \\ilh llannt'i wrung 0111 ot' tinc
ture of camphor ur dilutl' alcohol, together with a n· .. ort to artifil.:ial r~· .. pira
tion. The-.c mcaih :-houltl be ('Ontinucd until rl'at1io11 is wcll <• .. fahli ... lil'd 1 
wht•n the body m:1y bl' wrapped in blanket-., ~timulating draup:-hts admiui_.,. 
tt-n·1l. anti the wmpcratn rc of the room ~radually rai-.cd. Effi.u·1:;;; at n· .... u .. t·i
rntion in t-iUCh c:L'-l'" .. hould not be prematurely tli-.co111inucd. a,-. patient-. lianj 
on·:~ionally been .. a\t•tl, even when :1pp:in:11tl)· dead for .. t'\eral hour-.. 
:Xi('oJ:iy .. L'n reporh a t':\"C in "-hich rcconry followed, ahhougl1 the ttmp1•ra
tnr1• in the rectum hatl ~unk io i 6. -t ° F. 

p;:.:~1,~;, I~~·cab:;J[jl::.:1. o!:1~:~ltj:~:t-~;.;:.tle~,<~~t~~~~lli1:~~r.;.toi11tl~~:~11~n:,~:1t:::1~~.~n:~ 
cau,.1· the fornrntion of a"' perforating uker." (Sl'e Chap. XXYII.) 

P ernio or Chilblain is a very common nfli..·ction, and i;;; cn.u:o1·1l rather 
by .;.11dd1•11 altcrn;11iu1i-. of tcmperatu~·c. thau by inten--ity of cold. lt alli'ct:-. 
princ-ipnlly the t•xtrt'mitil•-., t•.;.pe1·ially the IOl''-, lil'l'i, anli in,.tep, thonµ-li it i1' 
al-.o met with in tlw h:md.;. and face. The part atfhtcll i .. more or Je,.,.1h•t•ply 
t'on~t· .. H.·<l and ,.wolkn. and 1hc .;.t•at of inu:n-.c itd1ing and burninµ-. Y 1• ... it•a-

:~ o; :a~~~~~~'!:.;~~' l~~~·~:~::e•1;~;:1111~ ~ ;~1 ~r.~ i~~~ ~ ! c~ ~:~~;.i ~1111,to:·o ·~~1 t; ~~ r:~~~~11~ I~ i~~':.::,1~·:.:'.:~~~~ 
ol' the atfhtion. upon eH .. 'n ,.Jifrhl change.;. of tlw weather. The tre((luu'1lt 

("011.;.i.;.t.;. in plun~in,;r the part into cold water or ruhlJing i1 with ~now, follow 
ing thi,.; applic:Uion Uy the u,.cof lo<:al stimul:rnt:.-. :-.m:lt :i-. the nitrall' of ~iher, 
tinclurP of i2Qine. 01· .!-Oap liniment. Fl'rgus speak,.; \"Cry farnrably of 1hc 
employment of :-ulplmrou..:, :wit!. The remedy whil'h I am in the l1abit of 
t•mploying is the nitrate of "ilwr in weak ~olution far. j,._, to f,5j), t'n•q11<:111I~· 
pai11t1'<l upon the par1, which i" then wrnpped in r:iw Colton. The nitrall' of 
-.ilHr .. ecm,.; to ohtun1l tlH.' l™:al ..:en .. iUili1y, :rnd ccnainl~· rdien~ ... the burning 
rind itd1ing which in thr~e cn.;.e.;. arc :."O di,.tn',. .. in~. The uker:uion,.; which 
~onwtime..:, attend l'hilhlain require :;.timulatin!! appli<:ation ... :-ul'h :\.;. rc,.in 
<·t•rate. or dilute citrinc ointmcm. T. Smidt ha..:, ('ailed attention to the 
pl'riodicity with '' hid1 1he paroxy~1m of itching in chilhlain arc dcn·lopP1!. 
an1l which he i,.; di~po.;.ed to attribute to the time at which the paticm's prin
cipal ml'al i1' taken.. The daily paroxy.;.,m may lw an ti cipated . if tile patit'nt',.; 
C'ouveuicnce ~o dictall', b~· immersing the part for a few minutes in a mli:-.tanl 
h:i!h. 

Frost-bite re,.ult.;. either from <'xpo.;.urc to an i11ten..:c de!!ree of rolll. or 
from prolonged expo,.ure to a.)(>, .. -; degree. The part .. mo-.1 ofwn alll•l'll'1l are 
thl• no .. c . lip .. , car ... , fin~cr-... and 1oc .. . 1liou::rh oc1·:l.... .. io1ia.lly the ellect j .. mol'e 
cxwn-..inly diffu .. e1l. whoh• limb" becoming fro .. t-bittcn. The ffr .. t clli.•l'l of 
cold i"' the prodnl'tion of a tlu.;.ky redne,. ... with :-onw tingling and pain: hut 
furthrr expo:-ure c:\11'-C" a tallowy whitene~~ of 1\ie :llfoctcd part. which i ... :tbo 

~'..:,:.:~::~~.~:6~::·::;'.~·
1

~~1.:~'.;~11:~:;;~:::·:~~::~'.~.~~;·:ii':f::::·i:;:~~~;:~~~~~~.;.:~:~~'.~:~E:~: 
d1·a1h of 1he part foJIO\\:-. from tlu.• violl'nt intt:unmation which rc,.ulh from 
u111l11e reaction. Thu"', Larn•y foun<l num(•ron~ ('a ... e:-. of fr<bt-hitt• (•au .. l'd by 

a -..utlilcn thaw, whl'n lht• prc,:iou .... r,t:rc l'Oltl had p-in•n the aft~l'tl'll pt•r .. m{s 
no in<'onvenicnl'c. The t1'l'atJ11ent of fro,.1-hite con~i ... i,., in moc!PratinJ! the 
in((•n .. il ,\' of lht: l'l'tH·tion 1 and lhu,.; Cntit':l.\Ol'illg" lo jll'l'\"t.'lll 1he OCl'lllTl'llt'l' of 
mur1ific:1tio11. For thi~ JUll'J')() .. t' rhc aflL·ered part .;.houltl be rubbed with .;.now 
or iC'('. or con.'rl'd with w(•t doth.; , whieh ~ire kept cold hy mean~ of irri;:w1ion, 
tht• patient being mcnn,,Jiik' kept in a cold room. Bergmann rccomrncn<l.ii 
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that the iujurcd part shoultl be suspended in an elcntte<l po::ition . By a:::sidu 
ou~ly pcrscnring in this mode of treatment, gradual reac1ion mny be obtained, 

~:-~1:1:1~ 1~~~~c:\:1;~~;~:~~·N~: 1:~:~1~~1 ;~:0~~~~~l~t~-~:i~::1:~~~:~t ~1~~~1 ~~~~ ~:~:i~:~1i~,; :i i7:11~ 
~~~~~~~-. s!i~~1 t~1!s,~~1ffn~~~;:11~?~<;1~1:~~' ~~. c~~~~1:·e:!,~;i;~1~~1 ~'. 1c ~~c~f i~t:~~:.l:~;/~:l~ 
tion occur, the use of cold applications should be continued, as long a~ the 
gangrene manifests any tendency to sprca11. The occmTcnce of mortifkation 
is manifosted by the p11rt becoming black. clry, and shri,·elled, a line of de
marcation ancl separation forming as in gangreue from any other cau.;;;c. If 
the monific<l parts be of small extent. their remontl should be left to nature. 
the process of sepnrntion being simply haMened by the use of fermenting 
poultices; the reason for this is that the Yitality of all the neighboring ti:-;sues 
is imp:lired, nnd that the use of the knife might therefore he followl:'d by a 
recurrence of gangrene. "·hen the mortification lms exte nded further, in 
rnh-ing the greater porrion, or the whole . of a foot or hand, a formal amputa
tion will probably be ultimate!.'' required; nen in such a case, however, it 
ma!' be better. at first, simply to rC'mO\-e the gangrenous mass by eutting 
through the dead ti:-sue below the line of sepanuion, waiting to impro,·e the 
slrnpe of the stump by a rcgul:u· amputation at a subsequent period, when the 
r~~~:~t:~~eneral condition has been impron'!d by approprin.te constitution~11 

CHAPTER X V . 

l:\'JURJES OF TIIE UK\D. 

l .\".Jl"RIES OF THE SCALI'. 

Contusions of the Scal p are chiefly of interest in a diagno;:;tic point 
of ,-iew. the sen:::ation which they communicate to the fingers of the suq:rcon 
being often decepti'"e. and leading to the suppo;:ition that t he ca;:e i5 one of 
fractured skull. There is in both affections a rim of incluratecl ti.;'iue with a 
central soft depre:::sion, but in a contusion, firm pre~!;ure will usunlly dC'tecL 
the bone at the bottom of the C:.lNity. The mo"t skilful $urgeons may, how
e,·er, be decci,·ed by these ca.-;esi and incision~ han been made with a '"iew 
of eleYa.ting <lPpres.:;ed bone, the operation show ing lhat no fr:ictme exi8ted. 
Large collections of blood, either coagulated or fluid, may rc.:;u lt from contu
:::ions of the scalp. remaining appnrcntly without change for a con~idern.ble 
period. As a rule. no inci~ion :::hould be made in these ca;:es, but the surgeon 
:::houlcl encourage absorption by the u.-;e of C\"aporating lotions, or of moderate 
pressure. If, howc\"er, suppuration occur, the pus must be en1cuatct.l by a 
free inci:::ion. 

O>plwlhamwtoma, or Oaput S1tccedaneum, is a bloody tumor of the scalp 
in new-born children, re:"ulting from prc.;.sme during birth. The blood is 
usually effused between the scalp and pcric:rnninm, though more rflrely beneath 
the latter. The treatmt!nt i5 the same as for similar cxtravasations resulting 
from other causes. 

W ounds of the Scalp .-Rcalp \Vounds clo not differ materially from 
similar injuries in other parts of the body, as regards their pathology and 

20 
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treatment. The tissues of the scalp are cxtremly vascu1:11·1 hl'nce the hemor. 
rhage in these cases is often profuse; on the other hand, the Yascularity of 
the scalp is of advantage, in enabling the parts to preserve their vituli1y after 
injuries wh ich, in other tissues, would be certainly followed by cxtensivt< 
sloughing. In all ordinary wounds of the scalp, whether incised or lacerated. 
the <leta.ched th1ps should be carefully replaced (the parts being cleanly 
sh:wed), and held in position witb strips of is ingla!'s plaster, or, which i1' 
better, with the gauze and collodion dressing, or one of its modifications (set· 
pa:re J 4j). A firm and broad compress should then be placed over the seat 
of injury, and ~ecu1·cd by a suitable bandage; bleeding is thus readily checked. 
an<l the Haps are held in such a position as to fasor union. I do not ad vis(' 
the use of either sutures or ligatures, in ordinary cases of scalp wound, simply 
because I do not believe them to be neccss.ary. They are, incleed 1 thought 
by many surgeon:; to act as exciting causes of erysipelas. when applied to th(· 
scalp, but tlwre is no proof, as fr1.r as I am aware, that they exert any sucl1 
influence. They are, however, usually unnecessary, and therefore, of course. 
undesintble. 

If a wound of the scalp be accompanied with so much contusion and lacera
tion that sloughing appears unavoidable, it would be proper simply to support 

~:~~ ~;~:~~i~:~~~n~d;:,~~!':s s~;~i~~!'o~;1~/Sn~~c~ ~11~~ 1 ;~7.und some warm and soot l1-

As in every case of scalp wound there is at least a possibility of some con
comitant injury to the brain 1 a patient with such an injury should be carefully 
w~itched during the entire course of treatment; the diet should be regulated 
(all irritating or indigestible substances being rt\'Oided, wl1ile at the same time 
easily assimilable nutriment is prO\'idecl in sufli<'icnt quantities), and attention 
should Le given to tlic condition of the various secretions and excretions of 
the body. 

Fig.159. Fig. 160. 

Sel·erosealpwouud. (Fromapalia11liutl1eEplscopal Uospltal.) 

E1·ysipelas and D(ffase hiflammation ~f the Subcutaneo11s ..Areolar 'l.'issue 
are usually !'aid to be especially apt to follow upon wounds of the scalp. Such 
has not been my own experience, though I can readily understand that a 
patient should be predisposed to these affection!', when treated by the plan of 
excessive depletion formerly in vogue -in the management of these cases. The 
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proper course to l>e pursued in the e\'ent of such complications arising, would 
l>c to remove all presi;ure or sources of tension, by n•opening the lips of the 
wound, and making counter.incisions, if necessal'y, for the e,·acuation of pus 
or sloughs . 

.J..Yecrosis of the outer table of the skull usually, though not nCCCS$arily, 
follows in eases of scalp wound in whi<'h the bone is denuded of pericmnium. 
Such a case should be treated upon ordinal')' principles, the sequcst.rum being 
removed as soon as it has become loO$l'. 

The aC('Ompanying cuts (Fig$. 130. lGO) illustrate the seYerest case of 
scalp wound whicl1 I ha,·e C\"CI' seen followed by reco,·ery. The patient was 
a girl of fifteen, an openiti\C in a cotton mill, who was caught by her hair 
between rollc>rs. which were rernking in opposite directions, her scalp being 
thms, as it were, squeezed off from her head and forming a large horse"hoe
~lmpecl flap. The linear extent of the wound was fourtecu inches, the dis
tance between its two extre1nitil'S being but four inches. This large fiap was 
thrown hack ward~, like the lid of a box, the skull being denuded of its peri-

~:~~~:.~~~ {Z1~\1~1~Ia~~t~~~ 1 ~~:~s a<~~!.~1!~~,1~-i1:~c1~~:c~);n~~~~s~i~,~1 ~~cle~:1~ntPati;~~11~ 
whc>n :u.lmittcd to ltospirn.J. was extremely depres~ed by shock and hemorrhage. 
A lifr.llurc was applied to the bleeding nsi:el, and the flap, after it had been 
gently but carefully cleansed, replaced and held in position with the gauzl' 
and collodion dref:i'.ing. A la!·ge compre!;!'i ::;.oaked in warm oJi,·c oil was then 
place<l over the entire !'Cnlp, co,·ercd with oiled silk, and tixecl with a recur
rent bandage. A considerable portion of the wound henled by adl1esion, and 
thf' patient was discharged cured after fifty.four days. No exfoliation of bone 
occurred. 

CE1tEn1uL Co,1PLICAT10;.;s OF IIEAD IxJunrns. 

The principal ril"k attending all injuries of 1!tc hf'acl is from simultaneous 
or :'lub~f'quent implication oft.he brnin, a.n<l I shall, therefore, before !'peaking 
of fractures ancl other lesions of the skull, considl'r the n1rious cerebral eom
plicatious which are met wit Ii in these injuries, and which may be elni"sified, 
as a. matter of con\'enicnce, under the heads of concussion, compression, antl 
i11:ftam111ation. 

Concussion of the Brain.-It is a rather mortif)-ing confession, that 
the idt'aS ot' ~urgeons of' the prc~ent day, as to this condition, t\.l'C much lei:;s 
definite than tho,;e of tlH·ir predc>cessors. 'Ve have, however, adva11ced so 
far, that we are now enabled to say pretty clearly what concm;sion is not, and 
thus to separate it from other comlitions wilh which it was, formerly, habit. 
ually confused. Thus, we now know that cerebral concussion is not sliock 
(see page 13:3), and that it is not a purely functi'onol, apmt from an or.qanic 
condition. The older writers had no hesitation in declaring that. n man mip:lit 
die from concussion of the brain, without the existence of any physical lesion 
whatever, but the fallacy of this opinion has been ably exposed by modern 
authors, among whom shoul<l be specially mentioned Prescott llewett, the 
well-known surgeon of St. George's l lospital. Jn fact, while tliere is no evi
dence that cerebral concussion is ever a cause of instant death, there are innl
riahly found after death from this cau!'e signs of contusion, compression, 
extravasation, laceration, or i'njl.ammation. 

Concussion of the brain, as its name implie!;, consists inn sliaking or, to 
use a John~onian word, a trem~faction of I.lie cerebral ma~s, and it is easy to 
understand that such a trembling might be attcntled by a more or less tempo-
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rary arre!'lt of cell-action , by capillary by fun ctional inacti\ity, 
without any persisting lesion , or perm:tn<'nt result. Ruch, indeed, i ~ pro-
bably the C'ondition of affairs in th e sli ght cuscs of concu:-;sion or stu nnin 14 
which arc not unfrequcntly me t with , especially a mong children; thou~h. 
these cases not provinp: fatal, om· knowledge of their morbid a natomy mu;:;t, 
of course, be purely conjectural. 

of rZi1~1~:~.e~Ji1~~f~~r~1~1:1~~~si\~~ 1Gfo!·h1:u~;·~;:.~ ;.a[i1~~~~b~~\7\~~!~;ls~1~1i~·~~~'L:!i~~; 
to extnwasation wit It 01· without cvmprcssion, and more remotely followed by 
inflammation, suppuration, or softening. 

Contusion and Laceration of' the braiu , like the same conditions in other 
Ol'g:tns, may vary from the Rlightcst bruising or sep:ira.t ion of fibres, to the 
most extensi\·e crushing :ind ten,ring, someti mes amo11nlin~ to compli!le pu l
pefaction and disorg;iniza.tion of the whole cercbntl mass. The symptom,; an1l 
prognos is of these i11juries de1wnd upon tht"ir extent , and upon the particu lar 
part of 1hc brain which is affeeted; thus. l\Ir. C:dlender ltas :; li ow n tl iat pui11 
is especially connected with lesions of the outer gniy matter of the bra.in, a.1111 
f'onvulsions with les ions in the ne ig li bo rh oocl of !he middle cerebrnl ;trtcrics, 
:tnd particnl:uly in that portion of the ri ght hemisphe re which is abO\'C the 
corpus striatum. A l:tccra.tion in,·oh·ing the med ulla. oLlonga.t;i would, of' 
cour='C, Le mol'C apt to prove fatal than one of si milar ex1e111. iu a less vitn.1 
part.~ 

The exlravasation which invariably aecomprmics cerebral contusion, pre
sents various appearances in ditforent cages; thus there mn,y be nnmerons 
point s or specks of cx tm\·ag:~tion, each not larger than a millet -seed (miliary 
extrai·asatfo1l), or the blood may be pourt'cl oul. in la.rger ma.sses, forming 
collections the s ize of a sp lit pea . The latte r form of extrant.sation is ea.., ily 
recognized, hut the former may Le mistaken for the appearance presented L_y 
the cut surfnce of the ce reLra l ve:-scls-from which, howher, it may he di s-
1inguished hy the fact tliat the points of extrava~mtion are not. t>asi ly wiped 
fl.\\'ay, and, if picked out, leave hehind them small but dis1inct caYitics. 

Conlllsion of the brain, with its at!Pnd:mt exl nwa::.alion, may Le circum
scribed or dijfusedi the former cond ir.ion is frequent, and the btter rare. 
Certain parts of the brain are more expo.o;ed to contusion than others; tlrn$ 
the base of 1he brain is more often aflCcted than the upper part; the middle 
and anterior, than the posteriol' lobes; !he cerebe llum, than the pons an<l 
medulla. The reason for this differen<'e is, doubtless, ns pointed out hy 
Brodie , the greater or less irregularity of the smface of the n\l'ious portiono; 
of the skull. 

"'\Yhen eXt ravasation tak <'s place on the smface of the brain , or into it s 
ventri cle:-, or even (in large umount) into its substance, the cha.racteristic 
symptoms of compression arc de\'eloped-a. condition which will be presently 
con:-i<lered. 

Cai1ses of Cerebral r.;on,russ,•on.--1.Amcu'"on 
by va rious forms of 
violence resulti ng from coun<ter-,;troKe,as, a 
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or eYen by sudden and violent agitation of the surrounding n.ir, as by an ex 
plo~ion in a patient's immediate vicinity. 

Symptoms of Cerebral Concussion.-E,·cry case of' concussion is. J Lelie,·c, 
accompanied with shock, and in many instances the symptoms of tlte latter 
<.:ornlition alone can be recogni zed. The patient, :iftcr a Llow on tl1e head, 
hctotrn.•s 12.ale and somewhat collapsed, with a. c~l surface, smfl.IJ and flliile 
plll,;c, diminished power of sensation and motion, and partial unconscious
uess: after a ,·ariable period these symptoms pass oil~ ,·omiting may or may 
not occur, and the patient is apparen tl y quite as well as before the accident. 
The symptoms here arc l'Yiclcntly those of shock (with the except ion of un
con~ciot18nC',..:'), and cannot be consit.lcred as in any t.legree characteristic of 
the Urain Jc•,..ion . So ngain1 in cai~es in which deatli follows in a fow n1i11u tes 
m· hour::": aftC'r au injury to the ht'ad, the patient lying mcnnwhile sc 11 :1elc<:.s 
nnrl collapsed, the fatal re:5.ult may be due to shock, 01· to intrn-crnnial hemor
rhage, or to laceration of a. vital part of the brain; but there is 110 1')'mptom 
whirh we can point out ns pathognomonic of concu";;.ion, ap::1rt from othn 
COJHlitions. En.·n in the intermediate cases, wltiC.'h a.re often :;poken or as 
typical in$ta.nccs of concussion, Lhough, as a matter of co1wcnienc(•, we may 
1r:11.:e their clinical history, and diYitle it into siagc.o:, we cnnno! point to any 
-.ymptom:; which definitely characterize the lclSions of concussio11, apal't from 
tlio<:.e of other cerebral injuries. Indeed it would be Uetter, l think. if we 
could di~pen-:e altogether with lhe term concu~sion ns denotinf! a condition. 
ant.I look upon it as merely indicating the ca11sr of' what ha\·c Ueen described 
a-: concussion lrsions, viz., cerebral contusion, !rtceralion, extrw·asation, etc. 
·lrith this explanation and rescrrntion 1 the clini<·al lii~to l'y of a typic:d case 
of .so-('nlled concm•sion of the brain may be said to present tltree stages, the 
:-;yrnptoms of which are as follows :-

111 the first sfa,qe the patient lies motionlrss, ~enseless, nearly pulselcss. 
pale a.ml cold, breathing focbly Uut n;nurally, the pupils dihl.ted 01· contmcteil, 
JixC'd or nctinp; freely (according to the particular seat and form of lesion)/ 
with perhaps i1n-oluntary dif<ch:u·ge of feces and u1·inc. :From tlii::;; first s!age 
the patient may reco,·er withoutany furthertrouble, or hema.y gradually sink 
itncl die witliout reaction . Or the first stage may be ,·ery evane:,;tcni., so tliat 
when the surgeon firM sees the pa.tient he l1a.s a lrearly pru1sed into tlte seco1id 
stage, which )fr. Erichsen reg:anls as an entirely independent condition, :tnd 
grnphit'ally describes undP1' the name of Crreb1·al Irritation. The disap
pearance of the first stage, whether by pai::sing info lhe second or by t.lircct 
recon•ry, is commonly marked by the occurrence of VQ.!!liling. In the second 
stage the pri.tient is no longer unconsc ious, though much ind isposctl to speak 
or pay a!lention to surrounding oLj<•cts. 1f roused by n. question, he will 

~.\'~~~~~'. bi'.;.111)=~~=~~1;e 0~~ ~l~~:Zie~~t"7~ 1;~~~:;,i~l;~ ~~1<~fh~t~l~!~~~~;dli~: ~:~ ~:~!e~~· 
otlicr ::"i<le, curled up, w ith all his joints more or Je:-;s flexed, and if a \imL be 
1011che<l, draws it away with an air of annoyanc('. The eyelids are kept firmly 
tlo•:erl. The pulse <luring this stage, at first small and weak, becomes gradually 
fuller and more frequent, wh il e the br('athing is easier, and the surface reg:iins 
its natural warmth and color. Tiie symptoms now may be masked by tho;;e of 
the seco11d stage of shock (sec pn.ge 1:3~), and th11s1 instead of being morose and 
taciturn, the patient, though still irritable, mny be voluble ancl loqw1cious. The 
('OlHiition of' cerebral irritation which marks the >ieconcl stage of concu.:;:<:.ion, 
gmdun.lly subsiJes, after Im Ying lasted sernral hours or <lays, the pat ient almost 

by fixe<l or slowly mo\'i11g pupils: 
(See .Mr. Callender's paper in St . 
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invariably complaining of se,Tcre headache as he regains ability and willingn e~~ 
to communicate with those arounrl him. The third stage var ies in different 
cases: in some, there is po.::i tive inflammation of the brain tind it:'i mem
branes; in othe rs, as irritability subsides, fatuity takes its pince, and n st:ite 
of weakmindedness supervenes, which may end in recovery, or in ccrebml 
softening nnd death. 

Prognosis.-From what has been said , it is evident that the prognm;is in 
any case of cerebral concussion or contusion should be ,·ery gu:wded; the 
patient may die, as we ha.,·e seen, in the firl'1t stage, from the shock of the 
injury; or, if he escape this ri sk , from intra-cranial conges tion or infh11nma
lion; or, at a st ill later pe r iod, from !'.'oftening of the brain or ce rebral ab;;:ce.o: ~. 
A s a rule, however, if the first stage be s light, we may expect the othel'S to 
be so likewise, and. numeri call y, the propol'lion of deat hs l.O the mnnbt' r of 
cases of s light concuss ion , or stunning, is very snmll; st ill. it is not alway-; 
poss ible to be sure that the amount of' brain lesion is as ;;light a'i it at fir~I 
appears, and e,·e ry ca:;c of con<'uss ion mu:-t be, therefore, a subject of graw 
interest to the surgeon. 

Treatment of Cerebral Co1icussion and Contusion.-There is a populnr 
notion that a person who ha.s recei ,·ed a stunning blow on the he;id s lionld 
not Le allowed to s leep, or C\"en to li e quietly in bed: need I say that thi s i-; 
as unrcao:onable as it is cruel? The first indication for treat ment is Cl'rtainh· 
to place tltc injured organ at rest, a.ml it would be no more unphilo:;:.op lii c:l l 
to in~ i st t hat a ma n !"i hould walk with a contused foot, or write with a. lacl'
rated hand , than to expec t him to exert the mental faculties when !"iufforinf!" 
from concu!'.lsion of the brain. A patient thus affected should be placed at 
rest, in bed, in a cool and moderately darkened room. and shoulcl be dis turlJ<'!l 
as littl e as po!"isible. Jf the state of shock be so great as to threaten <lea.th 
from ast.he nia, the patient must be stimulated, preferably, howe\"er, as fa.r :i,.; 

possible, by external appl ications, such as s inapisms or hot bottle~, and by 
those interna.l remed ies wh ich are most C\'<tnescent in the ir cffl'ct, such a.s the 
spiri t of hartshorn or carbonate of ammonia. A s a. ma.tter of fact, it is very 
seldom indee(l that a case of concussion requires ::i.ny stimulus a.t. al l. Reaction 
usually begins in the courRe of an hour, or two or thrf'e honr;;. 1 sometimes 
much ea rli er , a.nd as the pulse ri ses, the s timulant.$, if any haxc been given. 
must Le di scontinued. The ri sk now is from congestion or extravasation. 
with subseq11 ent inflammation, and the t reatment must be directed accord
ingly. It is in this stage that colQ, and especially dry cold 1 is particularly 
usdul as a local appli('ation. In the first s tage it would have adde<l to the 
exist ing depressioni but it is now e minently indicated, and is a most ,·aluable 
remedy. E smarch's ice-bag or P etitgand's apparatus may be employed, or. 
in the absence of Lhese, cloths wrung out of cold water should br assiduously 
applied. The !"iecretions and excrc>tions should be regulated, the> bowels bC'ing 
opened with enemata, or occasional mercurial or saline pur):!;CS 1 and the bladder 
reli eved by cat heter izati on if necessary. The diet should be~ light, and 
administered in small quantiti es at a time; there is ll O articl e of food better, 
under these circum<1tances, than milk , to which lime-water f' houhl be a<ldccl 
if there be YO mit ing. Res t, both mechanical and pliysiological, should still 
be •:mf'orc~d; ::i.ncl if the patient be re,;tl ess, the snrgcon need not fbr to g ive 
opium. ] am aware that I here is a good deal of difference of opinion as to 
the propriet.v of admi nistering opium in injuri PS of the head, hut surely there 
is nothing Lo contra.ind icate it in what we know of the pathology of these 
cases, whil e its soothing and calming effect is exactly what is requirPtl. 
l\le trtpho1·ically speaking, it puts the brain in !"iplints, a11cl thus places it in thl' 
most favorable position for the repair of" its i11juries . or course , opium in 
these, ns in a.II other cases, should be used with di sc retion , a nd if there be 
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any threatening of comn, should not be g i,·en; but in such a case the restle~s
ness whi<:h calls for it would not be present . 

By perse,·erancc in this plan, the patient will, in most cases, be tided onr 
Lhc second stage. and may then be allowed gradually, and with great caution, 
to resume his usual mode of life. !<'or a long rime, howe,·er, he should live 

~~oc~~\~~le~;::\~~~gi 1~gf~~1t5 t r~~1\a~~~\1~~~s i~ 1 · 1;~~·i \~\~~f ~:.' ~~~~1~~1~:l :l~ r~~~~~1~,~~~~: 
,;urgical supe1·,·i:<-ion. If, on the other hand, the case progres!'lcs lc:::s fr:i.rnrably, 
and the contused and lacerated bro.in becomes inftamed, the chances of re
co,·cry are mul'h diminisheJ; traumatic encepltahtis is, however, of such 
importance as to demand separate consideration. 

Compression of the Brain.-It is not my purpose to enter into a 
lheort!tical discussion as to wl1ethcr the brain is susceptible of being actuall~, 
compressed, or whether, in the condition known as compression, it merely 
clmnges its form, expanding n.t other pans to compensate for its apparent 
contraction at the se:it of le::.ion. The term cert!bral compression is so uni
nrsall,r employed by surgeons. and is in many respects so convenient, that I 
~hall not hesitate to use it, ahliough it miiy not exactly describe the condition 
which it is meant to represent. 

Causes.-Compres:;:.ion of the brain may be caused by ni.rious circum
-:tances: thus. it may be due to the pressure produced by a. forci~11 body, as 
;1 bullet or piece of shell; by a portion of displaced bone; by effusion of 
IJ\ood. either on the surface of the encephalon or wiLhin its mass; or by what 
are ordinarily callt!d the products of inflammation, lymph, St!rum 1 and pus. 

Symptoms.-The symptoms of compression are as follows: the patient lies 
unconscious and comatose; the breathing is slow, and accompanied bys~
tor, and by a p~culiar blowing motion or whiff at lhe corners of the mouth; 
tbis sign. which is n~ry striking, appears to be due to paralysis of the cheeks. 
and is compared by the French writers to the act of a man smoking a pipe. 
The pulse is fu_l! an<l rather slow, the derubitus dorsal, and the skin usually cool, 
though sometimes 11.Q.!. and moist. There is retention of urine, i:i.11d the fece::
are passed unconsciously. The pupils are fixed and immo\'ablc, usually mid
'rny belween contraction and dilatation, sometimes widely dilated, and rarely 
contracted; or one pupil may Le contractetl, while the ot.hcr is dilated; tl1e 
difference in diftCrcnt case.:; depending, as shown by Callender, upon the part 
of the brain inrnlved. There is paraly~is of motion, usually affecting the 
side opposite to tl1e seat of' injury. The period at which the symptoms of 
compression arc de,·eloped, depends on the particular sou rce of the pressure: 
if this result from depressed bone or a bullet, the symptoms will be instantly 
manifested, and the patient will probably continue in a completely comatose 
condition, from the moment of injury, either till the prt!ssure is rcmo,•ed, or 
t ill the case ends in death; this, it will be remembered, was the com-sc of 
1·,·ents in tLe case of President Lincoln. If, howe\·er, compression be caused 
by extra\·:ic::ation, it will begin grndnally, and slowly inCl'easc during several 
hours, until the intra-cranial bleeding has spontaneously ceased, or has been 
artificially arrested; while compression from lymph, serum, or pus comes on 
:u a. still later period of the ca~e. 

Diagnosis.-1 regret that l cannot agree with those surgeons who cons ider 
the diagnostic marks between compression and concussion to be plain and 
easily recognizable . Unfortunntcly, as our knowledge of the pathology of 
concussion has increased, the sm·cral symptoms1 which we formerly regarded 

1 Bouchut has recently asserted his ability to distingtiish concussion from com4 

pression of the brain by the use of the ophthahnoscop<', the optic nerve .:ind retin.:i 
presenting .:i normal appearance in the former condition, and evidences of intracranial 
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as pathognomonic, nre shown to be often common to both conclitiom;; and thi" 
is not surprising wlten we n•member th:it extravas.ation is :in almost constant 
lesion of concussion, uncl a frequent cause of co111pressio11, tlrn.:i. rendering the 
difference between the two conditions, in many cases, one of degree only. 
Jt used to be said that the symptoms of concu~1'ion were immediate and tcm
pornry; thos:;e of compression, often not immediate, but perma.ncnt. ".,.t' 
ha\·c, howe,·er, seen that the first stage of concu~sion presents no definitP 
Rymptom._, none in fact which mi~lit uot be due lO shock and syncope (con
ditions which might equally complicrite com1>r('ssion)-while, if concu:-:sion 
be attended with much extr:wa-=ntion, compre.-;sion itself may re:;::.ult. A~ain, 
if compression be caused by n foreign body, or by displaced bone, the symp
toms will be immediate-while in many ca,.;cs of slight compres:-ion 1 the 
brain in a sliort time becomes habituated to the source of pressure, when the 
symptoms may pass off without surgical interference. And so wit Ii the other 
symptoms which used to be con::.idcre<l <liagno ... 1ic, there is not 0110, I bclie,·c. 
which can be implicitly relied upon. A man was brought into the Episcopal 
llospiial with a componnd, comminutcd, and depressed fracture of the frontal 
boiw, with l'uptul'e of the membranes, and escape of brain subst:~nce. 1\'hcn 
I 8aw him he was comatose. and evidently sufforing from compre~sion of the 
brain; I removed those fra~ments of bone llmt were loo.-;c, and elev:itcd the 
rem:iindcr; the patient bn:athcd somewhat less stertorously, aml turned 011 

his sill<'; the next dr~y he was con:Scious, anU rapidly recovered. Hern there 
was manifestly compression from an obvious cause-clepressecl bone; :incl 
yt>t the only change in symptoms produced by r<'lieving this compression (the 
accompanying concussion rC'maining), was a diminution in stcrtor, and tht: 
substirnt ion of lateral for dor1'nl d1.;cubifus. llcnce, though in certain case::. 
wr can sa..Y without hesitation, in view of the one-sided paralys is, profound 
coma, and othf'r :o.ymptom~ mentioned, this is compression or that is concus
"ion, there arc othe r case::; in which it is impo~sible to draw such a d istinc
tion; compression may di:;appear sponta.neou~ly, lea\'ing coneussio11, while 
concussion, by a. continuance of intl':t-crnnial licmorrlia.ge, may cntl in fatal 
COlllJll'CSsion. 

Pro,qnosis.-Compre"sion 
case>', in which the pressure 
the new st:i.te of'atfairs, and 
recovery. In other cases it 
compression, and then, if the 
a good pro:;pcrt of reco,·er.r. 
which re:rnl! from intra . cranial 
tio11 being particulaJ'l)' dangerous, 
fatnl. 

Treatment of Cerebral Compression.-"rhen the cause of comprci:;sion i:
recogniza.Llc, an attempt should ob,·io11sly be made to rcmO\'e it. Thus if 
compression be due to a fragmeut of bone, this should be elevated or removed 1 

p ro,·ided that it can Uc Jone with safoty; or if to hemorrhage, in a situation 
which ('an be reached, the surgeon may make :ln effort to enicuatc 1lie effused 
L.ilootl and i:;ecurc the \"Cssel; if, however, the cause of the comprcsf;ion be 
uncertain, and sti ll mol'e if' the existence of compression itself" be cloub tfol, it 
will, 1 think, be usually wiser to abstain from operatiYe interfe rence, and to 
treat the case on the g<'nernl pri nciples wh ich have been laid clown, in speak
ing of the management of the second s tage of cerebral contusion (page 3 LO). 
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T raumatic Enceph alitis, 01· inflammation of the cranial contents as 

~11~~1 1~<t:~~e 0.!·e~-1~~.~? f~~1~s ,-~?c:·~-~ii1~~~ ~~:~~1;11~~;~1~o;:1~<~~~:1t~1f~i~1;~_ctt~~~~ ~:-~:::; 
sub:::.tnnee iu:elf may be atH.1cll'd, or 1he mC'ninges. or both together; the 
:wac-lrnoid membrane is perhaps mo1·C' commonly i1woh·ed than any other pnn 
of the cranial contenb. TIH• mcni11~cs arc in.i<'Cted with blood, while yel
lowi:::.h, or greeni~h. and sometimes ptu·ifonn lymph occupies the caYity of th(' 

~\1:~~~~:~~;:, :~~~:~ ~~:~u:~~f,~~e~m01~1~~~s~~~~t n~:l~;~~~;r:~:7c~~ra~t~~~~dii~~elf~o U~~~~~~~~\~ 
in e:LSC':<. of meningiti~ originatin~ from injmit•s of the skull, lymph will b<· 

~l\1~~~ )~~~l:~1 :!, !~;~ 1! l~~·i~~\~:~t~1 ~~,'.~;~l ai1~J1.1\~~ ~~et~~ 'i!.~ i~1f ( ~l~~l:~1~~:~~11~!~~;si~·1IS'. 01 I:~ 
pia mater i;-. chietty aHl-cted. the arachnoid t·:wity oftrn escaping. Inflammn.
tion of the hrain $Ub,.;ta.ncc itself', chiefly affect::; the gray matter and ,.;uperfi
cinl whiie ,.;11IJ.-;t;u1ce. :rnd is marked hy great congt>s.tio11 1 a. du:oky leatlcn hue. 
and ~oftening, which compa1·a.tiH•ly Relclom affCct:-> the crntral white pa.rts. 
such flR tlie fornix. 'fraumntic encephalitis may 1'tHI in Sllppuration, cc>rebrnl 
absc1•:-,.;e:;; not unfrequently following upon seemingly slight injuries, and oc
curring after long intenals of apparent health. 

Symptou1s of 'l'ro11matic Intra-cranial h!fl.rtmmation. - The~e are pain 
(e~p<•cially referred to the seat of iujur_,·), heat of head. ftn·er, contraction ol 
pupil!', photophohia, and intolerance of sound: :1t a later period there arc 
:vld('d ,·umitinp-, jactitiltion. delirium, convulRionR, r-:lupor, subsultus, paralysi$, 
and coma. Tl1e occu r rence of suppuration is f'rC'qucntly marked by repea.te<l 
rigor:;. 

The period at which encephalitil' is denloped n1ries in different cases; 
tlrnR, after gf'neral nn1l wide-"prl':ul concm:.f'ion, inflammation m:J.y come on in 
a f(•w hour . .;; after limited l:H'erntion, probably not for several da.yS-\\·hilc 
inflammation re:-;u\ting from contusion or fracture of the skull nrny occur a.t a 
::-till latel' pl'riod. 
~o ''eIT frn!-lworthy infornrntion as to the precise scat of inflammat ion can 

hr derind from the symptom;;;. The rc::icarchc" of Callender would seem to 
fll1ow tl1at pain is c:-;pccially «onnectcd with lei=.ion of the gray matter , and 
conrnlsions with di:<case about the tniek or di:.trilmtion of the great nsi-ek 
e:o;peci:1lly the middle cerebral arlcrie.s. Soll_y. liowe,·er. looks upon convul
sions a,., cliarn.cteri;;t ic of' inflammation of tlie tubular port ion of the hcmi-
1'pherC'i3, and Dr. "ratson, of the pia nrnter or arat'linoid; wh ile Brodie and 
H ewett h:we seen conn1L;;,ions follow injuries of Llic bend when there was no 
c\·idence of any inflammation at all. Df'ath may result from pressmc of' 
lymph or JHIS on the surface of the hrain (in (':J.Ses of ara.chnitis), from :-oftcn 
iug of the brain ti~suc, from the occurrence of i11tra-cranial hemorrhage, or 
from an ab,.;<.·ess bur~ting into tlie ,·cnt l'i cles; or it may rcsulL second;wily 
from thrombosis and pyrem ia.. 

l ntra-rranial Suppuratiun may OC'C 11 r bctwe<.·n the skull anrl dura. matc1 
(subrrcuiial), iu the cavity of the arachnoid and !h<' meshes of the pia mater 
(i11ter-mm1'n.qeal). and in the substance of tbr b rain itself (iutra -cerebrnl). 
Subcranial suppuration re~u lt s from IC'sion of t he bone, and is only met witl1 
at thf' s('at of injury; the ot her n1r ieties may also result from counte rstroke, 
a.ncl may tlic rcfo re be found at a. distm1ce from the point at whicli t he violcnc(' 
wn.s applied . Th(! Or'-t :rnd th ird forms of' int ra-cranial su ppumtion are cir-
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cumscribcJ, the latter constituling the ordinary cerebral ahRcc~~. which may 
Inst for an indefinite time without producing any ma.rkcd symptom <:. Jn Ler
meningeal suppu mtion is commonl y wi1lely diffused 1 occupying the region of 
the vertex, usually on the side of' the external injury, but OC(;asionaJly oppo
:-> i te to it. 

The symptoms of intra-cranial suppura.tion are those of cerrbra l irritation 
and compression; but l do not know of any signs which wi ll enable the sur
geon positi,·ely to dist inguish the presence of suppuration from that of arach
niti::.. 

The progiiosis in all these cases is very unfavor:ible; puR hn'i been occa
sionall y evacuated from beneath the cranium, the patie llt rcCO\'Cring; and 
incisions have been made through the dura mater, and e\·en into the brain 
~ubstan cc, in search of pus. Operntions of this kind ha\·e been reported by 
Dupuytrcn, Detmold, Noyes, Clark, "recd~, H ol<lcn, 1\founder, and Tilfaux, 
and fi rn of the eight cases are said to ha\'C t.ermimue<l succrssfully. 

Treatment of 1hmmatic Encephalitis.-Intra~crnnial inflammation is to 
he treated on the general principles hid down in Chapter JI. Bleeding was 
fonnerly considered absolutely ncecss~wy iu Lhe:;e cases, and is s till resorted 
to by some su rgeons. 1 ha\·e a lready expressed my \'icws so fully ns to the 
employnH•nt of venesect ion in the management of inflammation, that I sholl 
not reYert to the subject here, further than to say that I have ne \·e r had oc~ 

ca~ion to bleed for encephalit is. Purging is doubtless a 111ost \'aluable meanl:I 
of treatment in these cases, but should be employed with due caution, :rn(I 
not pushed so far as unnecessarily to wet\ken the patient. D esault <leri\'ed 
acl\•antage from the use of large doses of tartr.u· emetic, but the remedy is a 
dangerous one1 and is now seldom employed. Calomel a.nd opinm a l'e, I 
thiuk, of great ser\'ice in the treatment of these cases. and may be given in 
doses of :L qua.rt.Cl' of' a gi-ain or the fo rmer, with a sixth of a grain of the 
latter, cYery three hour8, till the gums are slightly touched, when the mercu 
rial should be suspended, a.ncl iodide of potassium may be substituted. Cold 
to the head is a. ' 'aluable remedy, and is very gratefu l to the patient, as rc
li e,· ing the headache, which is one of the most painful sym ptoms of intra
cran ial in(fammation. 111 the latter stages, a blister to the nape of the neck, 
or e,·en to the entire scalp, is recommended by some authorit ies. The dic1 
should consist of fluids, a.nd should be light and unirritating; if the general 
condit ion of the pa.Lient require it, howc,·er, the surgeon must not hesitate to 
administer concentrated nutriment, or even stimulus. 

After injuries of the bead, the brain often appears to be left in an irritable 
condi1ion, the patient. sufferi ng from headache, vertigo, insomnia., etc. U nder 
these circumstances, I have derived benefit from the use of the bichloridc of 
mercury (i n \'ery small do:ses), or of' the bromide of polas~ium, which may 
be ~i\·en freely, and seems to act well as a hypnotic. The state of the bowel::; 
should a lways be looked to, in these cases: care being taken lo avoid consti
pation. The question of trephining, for intra-cranial suppuration, will be 
diRcussed in its proper place. 

J ~JUR l l~S 01~ THE 8KL'J.L. 

Contusion .-Contusion of the sk ull , without fracture, is a \'C ry scri 1J us 
injury, being commonly accommpanied with grave les ions of the brain ; the 
pal't of the sk ull which is bruised m<LY become necroscd, and c\·en LUally ex
fol iate; or, from separation of tlte dura mater, subcranial suppuration may 
occur and prove fatal. Thc!:le inju ries are ch iefly met with ;1s the result of 
gunshot wounds, though occasionally resulting likewise from the accidents of 
civil li fe . The treatment consists in combating cerebra.I iL·ritation, by the 



FRACTURE OF TIIE SKULL. 315 

~;.e,~1~~~~~:~~c~~;~ t~~e~~1;~ ~7sc~~l a~~lu\ 111 ~::~~·! '!n~~i~'::,t i;~· i! nus~~:!~ y ~~~c~~1~~~i~i1~:?;~ 
to apply a trephine, with the hope of beiug able to evacuate pus from beneath 

~I~ ~.s~ki ~~ 1t1r:1_~11~: 1~~~ 1 !u:~~ ;~~,·~~ ~ ~;~ 1~.~~~1d at,~' c ~ ::i.11

i :.1\~ 1~ cit t 1 !~ t , i ~~ ~~~:~i~~ ~~et: xi~~~:~~~ 
of pus were certain, its locality could not be determined, a.re, howC\·er, suffi
cient to show how slight would be the pro.-:pect of benefit from such an oper-

;~!.:,~~d ;.~:!:~1~t iCt~f::~?:s 1~~~1~
1 :~1~~: 1~~~11~01~~1~~d t~~~!?c~e!~~\1~i~~~!c1~~;~~~ ~·tti~~ 

l'ight side, and ab.sec~.-: of the l~f~ hemisphere of the brain, al a point corrc
... ponding to the seat of injury-showing thn.t trephining on either side would 
ha\·c been utterly useless. The operation wa<:., according to Dr. Otis, resortetl 
lo in twel\'e ca.::e3 of gunshot contusion of the skull, during the late war, but 
in e,·ery instance unsuccessfully. 

Fract ure of the Skull .-Fractures of the skull may be simple or com
pound. comminuted, ete. The_y mar be conveniently classified :is fractures 
without displacement (fissured fractures). and fractures with displacement 
(depressed froct1u·es). the latter class being again subdivided into impacted 
and non-impacted depressed fracturcs. 1 In some rare cases. the frncture may 
be limited to the outer table, which is depressed upon the inner; in other 
instances, the inner or ,·itreous table is alone broken, the ouler escaping. As 
a rule, the inner table is more extern•iYcly shattered than the outer, the ex
ception being when the force is applied from within, as in the discharg(~ of a 
pistol into the mouth. The cau..::e of this difference is to be found, as pointed 
out by Tcevan, in the well-known fact in mechanics, that fracture begins 
uniformly in the line of extensfon, and spreads further in tliis than in the line 
of compression, and thal (in the ea.-:e of gunshot fracture) thf' bulk of the frac 
turing bo<ly i5 absolutely augumented in its pas~age through the bone. 

Any part of the skull m:ly be broken by either direct or indirect YiolenC'e, 
the parietal and frontal bones being most often affected in fractures of the 
rnult, and the temporal and splwnoid bones in those of the base of the skull. 
Fracture of the base of tlie skull is the most fatal form of $imple fr:.H't.ure, 
u.<:.tmlly resulting from indirect violence, such as a blow on the top or side of 
the head, or a fall from a height on the feet or hips; it is generally, if not. 
(as bclie,·ed by .Aran antl Hewett) lllli\·Cri'ally, complicated by one or more 
ti~sures extending upwards into the Yault. Depressed fracture of the skull 
is n! r_r rarely met with except in the wwlt, and results from direct violence. 
C. B. Ball, an lri~h surgeon, ha<:.. howHer, collected se,renl.l cases in wllic'h 
the ba:::.e of the skull was clri,·en in. and the condyle of the jaw impacted in 
the opcning1 by force transmiltcrl through the lower maxilla. 

Symptoms of Fractured SLufl.-A Simple Fissured J?rnctitre of the \Tanlt 
of' the skull presents no symptoms which ran be considered diagnostic. If 
there Uc an external wound, the line of fracture can be mnmlly recognized, 
though a mistake has arisen, even under these circmn,;tanccs, from an abnor
mal position of one of the cranial sutu res. 

Fracture with Displacement, if compound, is readi ly recognized; but. if 
una.ccompanied by an external wound, may. as already mentioned, be con
founded with a simple ~calp contusion (p. 30.)). I n some rr~re instances the 
displacement is outward.-:, but much more commonly inwanls, constituting !ht• 
ordinary depressed fracture of the skull. T he disp lacement in the impacted 
fracture is slight, the depression being less than the t l1ickncss of the skull ; 

r Other snbdh· isions nre sometimi>s mvle, such as the starl'ed fraclul'e, and the 
mmeraledfracl!ll'e (a Conn of the depreued variety). 



31G JXJURIES OF TUE HEAD. 

in the non-impacted variety it is usually nrnch greater, fragments being often 
deeply imbcdded in the substance of the brain itself. 

Fracture of the Bctse of t/1e Skull may be suspected in any ob::cnre case 
of injul'y to the head 1 which present marked brain symptoms; and there arc. 
two signs in particular, whieh, though 1hcy cannot pcrh:•ps be consid('red 
pathognomonic, arc unquestiona.bly very significant, and render tlic exist
ence of fracture at least extremely prob:\b!c. These signs are the occurrence 
of intra-orbital ecchymosis and of' bloody and watery discharges from the 
car. 

L. Fracture, invoh·ing the anterior of the base of the sku ll, may 
cause hemorrlwgefrom tl1e nose, or into deep parts of t!te orbit . The 
blood may f-low backwards through the posterior narcs into the mouth, and, 
being: swallowed, may subsequently cause lucmatcmcsis, ~fring rise to a sus
pi<'ion that some lesion of the abdominal Yisccra may ham occurred. H em
orrhage into the orbit and areolar tissue of the eyelid,-, constitut ing in the 
former position whn.t is known as lntrct-orbital Eccft.IJmosis, is commonly 
tonsidcrecl as prcsumpti,•c e,·idcnc<> of the> existence of fracture of the an
terior fo::isa 1 t.hough t.his symptom may, of course, be llue to the giving way 
of a bloochessel, without lesion of the bony structure . .;;, n.nd may C\'en, as 
pointed out by Luc~u,, result from a supcrfiei:\l injury, the blood passing back
wards from the ey1·licls to the subconjunctirnl ocular ti.c:::,;u('s . This form of 
ecchymosis may, howe\'er, be distingni:-;hed from the subconjuncti\•al and 
Bnlicutancous palpelmtl ecchymosis which constjtutes the ordinary "hlack 
eye," by the fact tliat it ii;; unaccompanied by contusion of' the superfi cial 
f'tructures, and that it is not a primary phenomenon ; it ii', indeed, ca.used by 
t!tl! gradual leakage of blood from within {the subconjunctintl tissue being 
inrnlved b~fore the eyelids), and frequently does not reacli its point of greatest 
intensity until several days after the time of -injury. The liemorrhage is 
usually YCnous, probably resulting from Jaceration of the Cfn·ernous sinus, 
though it may be arteri1.tl, going on to the formation of a c irtumscribed tnrn
matic aneurism, and cvcntmtlly rPquiring ligation of the C'arotid artery-an 
operation which has been successfully resorted to under such ci 1·cumstances by 
J3u5k, Scott, and others. 

2. llemorrliage ji'Oln t/1r Ears cannot. of itself, be considc>red a sign of 
much importance, a" it may nrise from :lll)' injury wl1ich rnptures the mem
brane of the tympanum, without necc>:.-<f'nrily implying the exi~tence of frac
ture. lf, however. it be profuse :rncl long continued, the blood which rem:~inR 
in !he men.tus pulsating, and ot her symptoms of cerebral injury being simul
taneously prci;ent. iL becomes probable llmt a fracture of thl' petrous portion 
of the temporal bone has occurred, and that the blood proceeds from one of 
the large venous sinuses in that ueighhorhood. 

The occurrence of' a JJisc!tar.qe of 'l'l1in Watery Fl1dd from the ea.r or nose, 
or through a wound of the scalp, is ,·c ry siguilicant of f'rncture: this discharge 
app<'ar~, in moRt cases, to he due to the csc:ape of cerebro-spi11al fiuid, though 
in,:;lnnces have occurred in which tlw secretion of the tympanic cavity, and 
even saliYa (leaking backwards throu;rh a perfor:1tion of the nwatus, produced 
by the fragmc11t of a Uroken jaw), hnxe Leen mistaken for the characteristic 
discharge of' fracture at the base of the> Rkul l. Jf, howev<"r, a profuse watery 
discliarge occm from the ear immediatdy after the n.cciUcnt 1 or if it follow a 
profuse anil continued aural licmonliagc, !here can be liulc doubt that the 
('('rellro-spinal fluid is indeed escaping, and that a fracture, therefore, is ncces
s:irily prescnt .1 ,V-atery cliscltarge from the nose is, of co111·:-;.e, much less sig-

1 Roser, howc\•er, bclieYes that, if the mf'ningrs be ruptured, ccrebrn-spinal fluid 
may leak thl'ough the })Ores of the cranial \Jones without these being broken. 
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ditficulty, unlei;s there has been lo~~ of :::ub~rance. in which cns-e the gap is 
filled by mean5' of a. firm ancl dc>n:-e membrane. If necro:::is takes place, the 
srquestrum is thrown off by a. proce:::::: of' cxf'oliation, and, if both tn.bles of the 
;.kull be inrnlntl, the dura mater may be seen conrcd with henlthy granuhl-

~~l:~~' I~~~ h~1 ~::'.1~i:;~etl~~tb~~~O~;~l~~· ~f~1~J:~O~l~~~~ien;·,e~~ ~~I"~~ fl~~~.i~;~~·i~~~ I~; 
necro:-;is, without injury to the patient ; and, indeed (paradoxical as it may 
seem), those cn.ses often appear to do hc~t, in which the skull has suffCred 
mo,.;t exten:::in:•ly, the force of the blow or other inju ry spending itsclf1 as it 
were. upon 1he bone, and the brain c::.caping with compara1i,·ely little ha rm. 
The clanger in any ca,.;e of fractured :.-;kull depends- upon the amount of injury 
done to the cranial contents, this injury consi:l.ting in contu,.ion, laceration, 
and sub,.cquent inflamm:uion, conditions which hase nlready been cousiUered. 

Treatmeut.-Thc treatment of a fracture of the ~ku ll must ha,·e reference 
to the condition of the cranial content::. The question or trephining in these 
ca::.cs will be mo.st conveniently considered hereafter; after the operation, if 
it be resorted to, or in cases in which operative measures arc not required, 
the t reatment .;hould be conducted on the principlc:i. alrc~uly laid down for the 
management of cerebral contuc;ion and laceration, :md traumatic encephalitis. 
Cold to the head, opium, purgati\·es, liquid food 1 calomcl (in ra!':CS of arach
niri~). with perhaps blisters or local bloolllellin~, if coma be threatened, will 
be found the most useful remedic,; in the majo r ity of the"e cases. In ca::;es of 
compound fracture, loose fragnwnts aml foreign bodic"' !'hould be remon•d if 
po~:-;ible, and depre.~sed but adherent portions of ,.;kull elC'nHed, pro\•idecl this 
can be effected without too much rli:-turbance. The danger is, howe\·e r , less 
from compression titan from infl:1mmation. and hence rough handling or care
less probing of the brain must be rigorou;,.ly arniclcd. 

I s.Jt'RIES OF TllE CnAXIAL CoxTF.~'TS. 

Wounds of the Brain a nd M eninges.-Tlie brain or its membranl's 
may be wounded, <lnd portions of the cerebral mass it<:.clf driven out of the 
skull in cu::;es of fracture, recovery yet ensuing; it is indeed surpri::.ing to see 
what serious wounds may occasionally be inflicted upon the b rain and its 
membranes, without a fatal l'esult. I saw, at Cuyler U. 8 . .A. Hospital, a 
f:Oldier who had survirnd a perforating gunshot fracture of the skull, am\ Dr. 
O'Calla.~lrn n gives the case of' an ofncer, who li\'ed SCYcn years with the 
breech of a fowling.p iece within hiR cranium; perh:'lps, howeve r, the most 
remarkable cases on record, of rcco,·ery after wound of the brain, al'e those 
narrated by Prof. Bigelow, and by Dr . • Jewett; in the former C'il'ie an iron 
har, th ree and a half foet long, and weighing thirteen pounds, passed lhrough 
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the head, anrl in the l:ttter, a somewhat similar injury was produced by a ga~
pipe. 

The symptoms and prognosis of br:lin wounds will of eour1'e v:uy with tht• 
particular part i1n-olvcd. L es ion of di e op ti c tract may cause blindne ... ~; 01· 

a wound in the ne ighborhood of' the fourth ventricle. ~aeeharinc diabctc.-.. 
" ' ounds of the Lase of the brn.in are more d:Hl!!Crous, and more quick ly f':_ital, 
than those of its conYcxity. The treatment of brain wounds cons ists in th1· 
adoption of the measures wl1ich ha.,·e already been so often referred to, a~ 
appropriate in all cases of injury to the contents of the cranium. 

H e rnia Cerebri.-"Gnder thi s nnrne haYc bc>en included scvcni.1 di~tinct 
cond itions, which have merely in common the prot rusion of' a fungous-looking 
ma::s through an opening in the skull. This mass may be merely a collection 
of coagulated blood, or may consist of ex uberant grnmtlations, proceeding from 
th e du ra. mater or from the woundetl brain itsclfi but tl1 c true hernia cereb?-i 
consii:; ts of' softcn<'cl and disi ntegrated brnin matter, mixed with lymph, pu~. 
and blood. The mass projects through I.he dura mater and !'kull, and tlw 
suw•rficial portions, wh ich slou:rh and are cast ofl~ are usually replaced by 
fresh protrusions, until the patient <lies ex hausted. l\lore rarely the patic111 
may reco,·er, the whole projec ting mass be ing di sin tegrated and remo,·ecl, or 
slowly shrinking without the occurrence of sloughing. l t was taugh t by 
Guthrie I.hat liernia cerebri was more likely to occur thro11gh small opening.; 
in the ~kull , than through large apertu res. This view, howe,·er, is not con
finn ed by the experience of a ll obs.e r \'ers, and the occurrence of the affection 
appc:irs to depend more upon the condition of the brai n, than upon that of 
the sk ull. H ernia ce reb1·i us11ally nmnifc . .:;ls itself in ihe cour.:-e of the fir.:otor 
second week of the injury, the pt:riod varying with that of the devclopmc111 
of cerebritis. Tlie treatment is that of encephaliti s in general. I doubt ii 
adrnntage can be obtained from a.ny local treatment, though it is said that in 
the early stages slight pressure has proved useful. Anilsion, excision, and 
ligation are all to be reprobated, as more apt to add fresh irritation than f<J 
be productive of benefit. .A s the nflection seems often to result from tli<· 
imbcdding: of spicul ::c of bone in the brain, we should be careful to remo,·e all 
loose fragments that can be detec!ed; while , on the other hand , as herni:1 
cercbri cannot occur without wound of t.hc dura matel' 1 this membrane slioulrl 
be sc rupulously respected in a ll our opcratio11s upon tile skull. 

TREPllIN I NG I N l N.Tt;R I E5 OF T11£ lIEAD. 

The objects sought to be attained by the use of the trephinc are t.11e remoral 
qf compression, wlwther caused by ext rarnsat ion, by cli!'pb.ced bone, or by tl1 l' 
presence of' pus, and the prei·e1ltion of i°njl.ammation, by the remo,·a\ of foreig11 
bodies, such as sharp spicul::c of bone, muske t-balls, C:: tc. 'frephining is also 
occasionally employed in the trca.tment of epilepsy, wlien i t appears probabk 
that the disease is caused by a morbid condition of the skull. SC<l illot recom
mends trephining as a proph!Jlactic in many cases of fractured skull. but hi-.. 
Yi ews are not shared by surgeons gene rally. 

Trephining for Extravasation.-Ir it were pOS!::i ible to be sure t.hat 
the sea.t of extr:wasation were between the brai n and dura mater, and that 
there were no other les ions, operati,·c interference might be employed with 
some hope of benefit. '\Vhen it is remembered, howeYer, that the seat of 
extravasation can very ra.r<.>ly be cleterminecl , and that 1 hese cases arc almost 
in var ia.bly complicated with grave injury of the brain substance, it cease~ to 
be a matter of surpri se that, as :iUr. Hutchinson puts it," the modern annal;-; 
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~r,;~;:;;~:,:t;~!f ~'.t:,~,~~~~::~~~:~:;:.~::JE~;,~:~;:~~\\e~t ~~~t~~:~~-~'.'.,~~~::~: 
or e\'Cn from the C:.t\·ity of the arachnoid, the patients recovering; but in the 
immense majority of instances, the operation, which is now seldom performed 
under these circumstance~, has Leen U$elcss, or has e\·e11 hastened dealh. 

~1~:1~~e~1',; ~;:1 ~?\ ~~· \ 1~!~i~~1~l1:~~' ~~e~er~;:~~:1~.:~;:~~1~1~ l:~,\l ~~c:~'ii:~: y t:~.~~~~~.i:: 
~~.~;~ c~~?l~~~e ':i1~~u ~i·c~~1~.~~1~1~.~~~1,c~-~"Jc~. ~~cg~ :~:P:~~~~1 ~~r c:;~!)1z~::~~;.~~ i~~;~~ 
co:igula, and to afford a fair opportunity to secure any vessel tliat may be 
found bleeding. 

T rephining for Depressed Bone.-Prob:tbly few surgeon:;. at the 
prc~c11t <lay, would think of operating in a.C'ase of Simple Depressed Frartw·e, 
without ~ymptoms of compression . Even if there be such symptoms, the ad
rnntagcs to be dcriYed from trephining ai·c, :it lea.st, very problematical, for 
(I) the symptoms, if due to the depressed bone, will probably pass off by tlic 
brain accu~toming itself to the pressure; and (2) if the compression persist, it 
will, most probably, be found to be due toextr:wasation from laceratiou of the 
brain itsc:lf, a condition which edclently would not be bcnC>fitcd by trcphining. 
Indeed. Hutchin::;on goes so far as to cons ider compression of the bra.in ~ls the 
re~ult of depres~ed fracture" an imaginary state," and declares that he has 
i. ne\·er seen a ca.se in which there seemed dcfiniic rea;;on to think that dc
presf.l.ion procluced symptoms." Althoug-h the rule is still giYen, in most of 
our surgical works, that trephining is indicated in simple fracture a.c<·ompa
nicd with marked t;ymptoms, there can be no doubt that hospital surgeons arc 
becoming more and more averse to operating in these cases; and fo r my own 
part. 1 can only say that I ba,·e nc,·er seen a ca~e of this kind in which I 
thoup:ht the use of the treph ine justifiable, nor an auiopsy which showed that 
lhe operation could possibly lun-e sa\'ed lifo. 

\\'ith regarJ to Compound Depressed Fractures, it seems to me that tlir 
com:-<(' to be pursued should vary, according as they arc or are not 
impacted. l nan impacted fracture, the depression is ncccs;;.arily Fig. lGl. 

inCOll::iiderablc, and if symptoms of' COlllJ~ressionj are p:esent in 1:·.· r 
such a case, they are due to extran\sat1on or accrat.1011, anti 
not to the depression; moreo,·er, the impaction prevents the 
acce;;s of air to tlie crnnial contents, and thu!< les!<ens the risk 
of disorganizing inflammation following the injury. 1Ience, in 
impaclt'd fracture, though compound and depressed, 1 would not 
advi.:e an operation, e,·en if symptoms of compression were 
present. For one ca;;.e like Keatc's, in whit.:h by a happy acc i-
dent. tl1e operator might discover a wound of a large artery, 
and thu!'-=. relic,·e the compression, there arc many cases in which 
trephining could be pro<luctin• of no benefit, but would, Ly 
admirting the atmosphere, seriously complicate the prospects of 
rcro,·ery. If, liowe\'Cr, in a case of compound impacted frac-
ture, cOJwulsion.!\ or othel' symptoms of cerehral irritation come 
on at a later period, the surgeon should explore the wound, :ind 
if it appe:ir that suppuration has occurred between t/1e tables oj 
the sl:ull, may properly apply the trephinc, as I IHJ.\'C myself 
done with advantage under these circumstances. In the ct"tSe r - -... 

~~L~;~~:i-t\:1~pf:~:: ~;:~~~~·~~'tst,h~n1;~t1~l~~t:l1~~:!);.ebn~~Tiln~~~~n, ;~ (~ _,, o •· _) 

most cases this can readily be t!one by means of the elenitor uey's saw. 
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arnl forccp,., without enlargin~ thC' opening in thC' :--kull. Jf, howt•\·(·1-. tht' 
a1wr1urc be too ~m,\11 to admit of safe manipulation. then.• can be no ohj1·( 0 lion 
to t'nl:irging it, either with a lfry's !:;aw, with <'tttting pli1:r:>. or with a "111all 
trrphine. The ril'ks of' ntmO'iplu:ric contact :uC' un;woirlahle in suth :~ (':l"t' a" 
this, aml the best that lhe >'\lrgcon can do is to cl<•ar tlic wound a;; ,,.<·ll a'i 
Jl01'sihle, by the rcrnO\ :ti or 0"scous !l-picul:.e and fon.·ign boclic:.. It. will tint" 
be !'l('C'll that I would !'C":;iricl the use of the ll'C'phi1a• within ,·crx nanow limit .. ; 
it i" not to be used with the idra of relieving compn·:-o~ion, nor widi !ht• idra 
thnt thl.'rc is any spC'cial \"irtue in the operation, to pn•,·ent cncephaliti,.;, The 
trcphin<' "hould be u:--cd mt>r<•ly :.l" Iley'R '-aw i,;; ll"'Cd. medmnically, to <•nlargc 
an op<'ning which would h(' othcrwi~e too "mall to allow the surgPon to carry 
out plain tlu.•rapcutic indication,;;. The :-<mgeon i;;houlcl cautiou,..Jy (•xplorl' 
cv<'ry compound non-impacted fracture, and if thl'rC be Joo:;.c :-picula•1 n·mon· 
thl'm, whether the1·e bl' :-;ymptoms of comprr~,.;ion or not. .A:;; tlic inn<'r tabl1· 
is ofu·n more exwn:-<ively iinolw•d than tli<' outer tnble (especially in pt1n<·
t111·i·rl fractur(•s) 1 it may h<' llCCCl'~ary slightly to enlarge the opening in Ilic 
skull in order to remon' tht>:.:e spiculre, and this culargcment 1rniy h<' doul' 
wit Ii or without the trcphi1H' 1 according to tlw nature of the ca:-;('. All 1hi~ 
mu,;,t IJ<• accompli:.:hccl, howcn·r, with the ul!no,.;f c:wtion and gcntl(•nc ... ,;; : and 
J lwline, with Brmlit•1 that it is better 10 h•a\·e, imbedded in the hraiu, a 
forei:zn body, or C\·cn a fra~m('nt of bone, than to ~Hit.I to exi:;tiug irritation 
by reckless attempts at its removal. 

Trephining for Intra.cranial Suppuration.-Somc years ago, 
11111lcr the inf-1.uPncc of the t(':whiug and cxamp\(• of the celehralt'cl 1-'tn·irnl 
Poll, this ope ration \\'fl." more frequently rc,;;ortcd to than it i:;; at the prl'scnt 
day. A:; we hnv<' already seen. there is, in tltr large majority of cns<•R. no 
Rymplom which renders it C'l·rlain that pus is pre..,ent; and. a .. -; Jl utchin!"Oll 
remark,;, if we adopt the rule of trcphining in all cases in whil'h 1 nft<'r brui,.;e 
or fracture of the skull , the patient has l>L'CO!ll<' lwmiplcgie or comato..:<•, with 
infl :unmatory symptom,;, we will operate in twenty cases of araclmitis, for 
one in which we will finrl any pus to be e\'acu:ued; while e\·c11 if pus b<' 
fomul, and can be rcmo,·<'d, iu the immcn"e majority of cases ara(•hnitis will 
corxist,and c:iusedc:~th in !l.pitcof the operation. "I have rcpeatt·tlly," l':l.)'5 
][(•\\'Ctl, "seen tl1c trephine applied under :;;uch tircum,;;tancP~, nnd matter 
('v:wnatcd, but without any permanent Lenef'it. ludeed, the succe:<sful is.sue 
of a ca"c of trephining for mall<'r bNWC'<'ll !he hont> and tlura mater i,..,] bc
lien•, all but unknown to s;111·gt•o11o.; of' our own 1inw." " 'hen the chancl'." of 
a succe,.;sful i,:...;ue afte r ow•rati,·c mea.:;ures are so slight, the !l.Ur~eon will, I 
think, do wi:::.ely to abstain from the operation ;1 more especially :ls the,;,<• ca'.'e5 
will O('c:u;ionally rccon•r, at le<L'l tempornri ly, under expectant treatment. 
Even if pus be present., it is impossible to know that it is within reach, a111l 
ccr<'br:tl absl'.e~s may continue for mauy ye:u·s, producing little or no di!<turlJ
n.ncc; while, though r<·CO\'Cry has occasionally followed trcpliining 1mdt?r 

~:'.:;;;li~;.r,;~~;;1;~::;~:::~~!'~~;;~::0'.~;:~::: ~~:~::,~;r~~;;~:.;~~:~~~~;f ,~;:·::~:.~:~;!~'.:~~ 
tiOJl is surely not ju,;tifiNl, eitlH•r by cxpl•rience, or by what we know of the 
etiolo:;!y of' the affection meant to be pre\·ented. 

" 'ith re,r:ml to 'l'rrphinin9 for Epilepsy, ] can only !l.ay that T con-;itler 
ti!(' operation usually tmach·i .. able. Its risks arc not inconsiderable, seven 
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Operation of T rephining.-The form of trC'pliine ordin:i.rily em
ployed is shown in die accompanying illu11-rmtion (F ig. lG2J . ]t is to be 
applied e''cnly on the 10urface of the skull, 
with the centre pin 1 slightly projected. and is 
to be worked cautiou!;ly by light turns of the 
wrist from left to right and from right to left, 
until a groo\"C is fornwd, when the centre pin 
mu:;t be withdnl.wn 1 i('::;t it puncture the skull 
and wound the dura mater. The smgeon then 
proceed~ slowly and gently, brus.hing away the 
bone-dust, from time to time, and tc:;ting the 
prog-ress mnde by means of a f'ine probe or 
too1hpick. When the diploC is reached (if 
there be any), the trephine works moro frec·J~r' 
:.md blood escapes with the bone-du.st. As the 
inner table is appronchcd, the surgeon must 
renew hi;; 1n·ecau1ions, lest undue 111·e:::isure1 or 
an accidental slip of the instrument, should 
wound the dura mater1 ::in occurrence which 
wou Id be nry apt to Jll'OYe fatal. The disk 

Fig. 1G2. 

Commoutrephiue 

of hone whirh has been separated "·ill often come away in the crown of the 
trcphille, or may othern·ise be readily remo,·etl with the ele\'ator (Fig. J(j;J) 

Fig . 1G3. 

and forceps. If the external wound be not large enough to allow the applica
tion of the trephine, more room may be afforded by means of a. crucial or 
T incision, the flaps of the scalp being held out of the way, and carefully 
replaced when the operation is completed. The wound should then be lightly 
dressed, and the con~titutional treatment. of the patient carried out in accord
ance with the principles already laid down for the management of ce rebral 
injmics. There are certain region!' of the skull to which the trcphinc should 
not be applied, if it C'an be avoided; these arc the Yarious 1:.mturcs, the lines 
of the large ,·enous sinus<'s, the anterior inferior angle of the parietal bone 
(where there would be ri,,k of wounding the middle meningeal artery) 1 and 

be undC'sirablC', thr crO\vn of the trcphine may he 
c·---_,_·-·_·_-.• _..,,,, .. , , .•.•.•....•.. 0 .. a Iliece of pel'foratcd pasteboard, as suggested by 
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the frontal !<.inu:;; it it should be nccc.~.;ary to operate in tilt' latter ~ ituation, 

the outcr table should be rcmo,·cd with a large trephinc, :uuJ till' inner 1alilc 
with a :::mailer instrument. 

The Conical Trepliine (Fig. 16-l) is an old inRtrumcnt, thr u."C of whith 

Jrns IJl'cn rccl'ntly revived hy Galt, of Yir~inia. lt has the advantrige o,·cr 
the common in,:trument, that it s peculiar ~hapc pre\·cnts the po"sibility of its 
unexpectedly plunging into 1hc brain; it, however, has the dii;advantagc that 

it divides 1hc sku ll olJ!iqucly, :.\nd thereby cxpo5es the part to gre:.\ter ri~k of 

necrosis. 
The 1·es11lts of the ope ration of trcphining :we ,·cry unf:woralJJe 1 the pro-

portion of reco,·erics ha\'ing been in the .Xcw York Ilo:::-
Fig. 16-1. pital only about 1 in -1, and in l;ninr~ity College lTol'pi

tal ( London) 1 in 3, while in Paris :thno:,t enry ta~c 
op<'rated on of' late years has, according to ~elaton, proved 
fatal. The lll:\jorit.y or de:uhs after lrrphiniug Are, how
C\'Cl'1 1luc, not to 1hc OJH.'r:lt ion , but lo l'(•rdm\l lesions 
on wltid1 tlic operation could lin,·e no dft"t'I, :::o tl1:1t !'ta
tistic" nrc y<'t wantinp; to show the ab!--0\11!(' mortnlity of 
the operative proccdun'. During our latt' w:u, 227 1cr
mim\ted ca:.-cs of' trcphining g-:we 126 death" anti JOI r(•
con: ries; l!)l cnses of remo,al of splinll•rs or cleYtH ion of 
frngmrnts, without !rcphi11i11g1 gave 17G dca.tlis and 27.; 
reco,·e 1·i C'~; while 3~ 17 cases trciitcd by cxp('ctancy j?rl.\'I! 

2l;JD deaths an<l only 1288 rccoYeril'i'. (Ot i-...) A~, how
ever, thr lattf'r group of ra~C'.'> conta ined :dmo-4 all tlu· in
~rnnccs of Jll'nelrating and perforating fnwture, as wdl as 
those wliic-lt pro,·ed fatal before any treatment could be 
adopted, ii wou ld be m:rnif'estly unfair lo fount! upon 1Jic..,c 
statistics a.ny argument as to the value of' the operntion 
of tn·phining. 

Tlie mo"t elaborate s1ati;..1ics of trcphining yet pub
fo.hcd are those of Dr. Bluhm, who haR collected 023 
cm•cs, with 1:;0 recovcr i(':O:. and -l/3 dc:ith:-:. a total mor
tality of' ;Jl.2.) per cent. The death-rate vnrics acconling 
to the period at which the opcn:ition is pl'lformcd, the 

primar.IJ cases being the mo,.;t fatal. Th<> following table ii' <'ondensed from 
that of Dr. Bluhm, in LangenLcck's J-\rclii,·cs ( \'ol. XIX., P art 3) . 

J>rimary 
Sl'cornlary. 
Lalt•. . . 
Period unknown 

Aggregate . 

___ ____::::___ =: ·~1 ~,~~~l~!:~r· 
• • . 11-1 I 51 (n 
•.. 158 94 G-! 
. .. 5!) 39 20 

59::?. 26ti 3:!ti 

---1-
.923 -!50 4i3~:; 

Perhaps we c:m most nl'arly approach a correct e::; timat C' of th(' risks of thl' 

operntion ih-clf. by con:;idcring Billings's ~tati;.ties, already refCrred to, of 
trcphiniug for cp ilcp:,;y. Jn these cn!;e1' 1hc only traunwlism, to borrow i\ 

Gallici~m, i:; thal due to the operation it!-ielf, t1ncl here WI' find that 72 C:l:-iCS 

gnve 1 G dr:tths, a. mort:il ity nf' :ibout 22 per Cl' nl. But , even with this com

}J:\rati,·e ly small figure, it behooves the surgeon to be very cautious uot unnc-
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cef'<::ari ly to employ an operation which of itself kills one out of e'·c ry four 01· 

fh·e pa1icnts, mor1· e~pecinlly as, upon considerntion of' tlic pathology allll 
n:unral l1istory of lH'ain injuric~. the proLability or Uencfit from the operation 
i.s seen to be limited 10 an e:xcccdingly small number of cases. 

CHAPTER XVI. 

INJURIES OF Tlrn DACK. 

1''ocxos or other injuries of the soft ti~sues of the back presen t no pecu
liarilics requiring spc<." ial commeut. It is1 indeed, only in consequence of 
the liability of the vertebr:1l column and it s important contents to be inrnlved 
in le~ions of the bnck. that injuries of this reg ion t\cquire the imcrest whi~h 
they possess in the eyes nf tl1c ~urgeon. In entering upon the import:int 
suhjcc:t of spiHal injuries. I shall consider, first 1 the traumatic lesions of the 

:f>~.~~11~s~0f~~~!~~~~' i;7,~;r:;~:fo~~;~:.1~a~~\l~~g'~e:~~~~~·a~ ~~l'~~u~~.say with regard to 

lNJUHIES OF Tiii~ SPINAL CORD. 

Concussion of the Spinal Cord.1-This may vary, like concu<:.z;;ion 
of the bnlin. from the slightest jarring or shaking, up to com 1lk' te di sorgani
zation . Cnlike concus$ion of the brain, ho'''e,•er, it is \'ery seldom that the 

(~~~~1pti 1:!.~;~~ i~,.~~n:1~~-,~;;d f~Y t~·a1~~~;:: !~X=1~i:~i1~~)~~1c~i~~n a~"~~i(!.~'uf~it~:. 
spinal concu<::$ion usually occurring after a considerable i11terrnl , and be ing 
preceded by inflammation of the !'pinal meninges or of the cord iti;;e lf, or by 
1n·o~re~si\·e softening without inflammatory symptoms. The rPason for thi s 
difference i:-, as poiuted out by Li<lell, Shaw, and other;.;;, that the to:pinal cord 
floats loosely in an elastic medium (the cerebro-spinal fluid), a,nd is therefore 
not so rea1lily exposed to injury aii the brain, which fits comparatiYelyclosely 
to its bony invc:;tmcnt. I do not belieYe it possible for cl(>at l1 to occur from 
concui;;sion of the ='Pinal cord, without lesions demonstrable by post-mortem 
inspec tion. Though se\·c ral ca.ses ha.ve been recorded by Boyer, Frank, and 
othtrs, in which such an event. has been supposed to occur, it is proba\Jlc 
that, with the more n.ccurate means of ex:iminntion which rtl'e now possessed, 
pos iti\·e lesions coultl have been discovered . Death may1 of course, occur 
from shock, which is an occasional complication of l'l]linal injuries; or from 
concomitant lesions of other organs-lesions which may readily escape detec
tion, if attention be dirccicd chiefly to the condition of the spi11c.7 The post
mortem appearances, in fatal cases of spina l concussion, may be classed :u; 
(l) cxtravasation of blood-which may occur in the sub!:1-tance of the cord 
itself, between the cord nnd its membranes, or between the latter and the 
,·ertebral column; (2) laceration of the membranes, or of the COl'<l j (3) infla.m-
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matory changcs-mrningiti~ or my1,litis-with or without ('om1we~c;ion of' 1he 
cord from the so-callci.l protluct~ of inflammation, lymph . pus, e1c.; and ( 1) 
dcgcncrntion of the ::; trucwre of the cord, wilhout any evidences of pl'e-e:x i,...t
ing: infl:unrnation. 

Hemorrhage into the Vertebral Canal is a not unfr('qucnt o<·rur
ren<·c in .c::,evcrc tw;es of i:;pina l injury. If in :::m:dl amount, it may gin• ri,;e 
to but transient parnlpis, the effused blood bPcoming coagulated a11d par1ially 
ab .. orbcd, and t.ltc compres.::ccl rord be<:om ing gradually accustomed 10 it..; 
pre . .:.cncc; in other ca:;es it may rl'main in a. fluitl condition. or may possibly 
be clotted and subsequent ly reliqucficd. Jn some ca.sc:; it would nppca1· that 
slow extni.rn,:ation may co11tinuc for a considerable p<'riod, fol:\l paralysi:- not 
coming on for some time after the injury (in l\fr. 1 IP:n-isidc's ca::-.e nc:irly a 
year), and de:uh thus resultingi as pointed out by A~1on ]{('~' 1 from the r111111t

latii·e cftCct. of spinal compre~:jion. I do not. know of' any ::.ign by which 1hc 
sm·g('On cnn poi'itively determine ihc exact sent of cxtraY:h•ation, in Cnl'l':'. of 
spinal hemorrhage; in the majority of instances the etfu;;ed blood is found 
Outside of tlie membranes, or between !ltc ]alter and !he cord; and it i11 pro
bably in one of thei:.c pol-litions that cxtra\•asation usunlly octurs, when the 
symp1om1' are slow and progressi,·e in their cle,·clopment 1 ancl when tlw power 
of motion is more affocted than that of sensation. Ex!n:i.rn::.ation into th(' 
subt"t:wcc of the cord itself, would probably cause in$tnnt paralysis. both 
motor and sensory. which might be permant;>nf . or in a. favorable C'a$e might 
subsequently 1li $a.ppear. This is the most pl:iusiblc explanation of' the symp
toms in the remarkable case rctorded by 1Jughes, of Dublin, in whicli an 
injury of tlw cervical spine ta.used instant but temporary los.s of both motion 
and sensation, in the lower ext remities, followed by gradually developed but 
long-persislent motor paralysis, in the upper extremities. Instant Jo.;:' of 
both motion and se'I111:\tion, if' tempora.ry, may be ::.upposed to be due to a 
slight hemorrhage into the substance of the cord itself; while gmdunlly deH'
lopecl pnndpis. e:'pecially riffCcting the moto r power, may be rea-;on;ib!y 
attributetl to hemorrhage upon the surf~\CC of the cord, .or e\·en outside of the 
membrane$. The upper limit of paralysis will, of cour!'c, indicate clc:arlythe 
lwigld at which the extran1.sation has occurred. 

Laceration or Rupture may occur in the $pinal membrane" (particu
larly the pia ma1er, n\lowing a \icrnia of the medulla), or in the fibl'<:':i of The 
spin~tl cord it~elf. Tbe!'C lesions al'c, howc,·cr, more frcqucutly produeed Uy 
"iolent twistings or IJcntliHgs, or by fractures or cfodo<-ntio11s of the spinal 
cohunn, tlian by any iujury to which the term concus~ion can be prop<:rly 
applied. 

Inflammation of the Spinal Membranes (Meningitis), and 
of the Cord (Myelitis), are \'Cry frequent :-e<-ondary oceu1T('11cc~ in ca-.e:; 

~:~.l~;~;1'11o; 11~~;.·~~;l,, !:~ ~~.\:11::~ 1t i~~1ei~itT~,1.~~1 11
1111:1~~ 1!~1s~i·c·~ l)~~?1

1~11~i:.~~;;: ~~~ct0r:~~ 
whole tlii<'kness of tlic cord, or principn.lly !ho gray matter; though, if' con 
setuti,·c to meningitis, the white JlOl'tion may alone be in\'olved. Infbmmn.-

: i1~~1 ~:~ \I~~ ato(~·~~~~ ~;~~~ ~~l1~~ei :f~~;111~n~~ :::,~~:: c~ ;~~~~t ~~ :.~1~ ;~~t: ~ ~ i 1;1~ ~·t''~ ~ ~~ 1 ::~= 
nothing but connt'l·t i,·e tise.ue 1·emaining-; more rnrcly indur:uion otcufo, the 
nen•ous subs tantc being increased in bulk, mnl of a dull whiti::.h color. The 
occurrence of inflammation, in cases of sp inal injury , is aHenclcd with grl•at 
pa ill, distressing scns/llions, as of' a cord tied aroun<l the waist 01· limbs, tetanir 
spasms, general convulsions, e tc. 
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P1ogr essive Disor ganization of the Cord m:iyoccnr a" the rC''<ult 
of injury to tlie .;pine. wi1ho11t tlie m:rnift:;tatiou of :my<'' idcnt:c of iuflnmma
tion. either during lifr'. or upon po:;t -morH'lll iu.;peetioll . Paralp-i:-;,, Loth 
motor :i.nd scu ... or~·, ;;:onu:time:; ai.:companit>d with mui'.eular rigid ity. ~radllal!y 
cn.·ep:-; upward:-;, until death Cn:'ue-; from interference with the n::.;piratory 
f'u11l'1ion. The autop,..y ;;hows diffu;;:ed .wh ite :'Of'tcning of the spin:tl cord, 
without e\· iUencc or either meningiti~ or rnycliti~ . Ju other in~tnntel'l the 
cord, to the unaided eye, appear-; pl'rfoctly healthy , thoup:h m:u·ked ehan:zc:; 
are ,.,uh:"equcntly di:"t'OH'l't'd L~- rarcful micro:;copic in::.pection ( IJ. C. Ba::.tian, 
11/ed.- Chir. T1·crns. , YOL I. pp . .,l\)\)_.j..J.2) . 

Wounds of the Spin al Cor d.-Thc spimd cord may Le woundetl by 
sharp-pointt'd or culling in:"ll'Umcn! ... , Ly pi:..;tol -hall~, etc., wi lhout any. or 
with \'(' r,v slight injmy to the ,·crkbral eannL The symptoms of sueh a 
lc..:.ion arc tho,..e which we shall prc:;entl,v ton::<itler as common to all /"pina l 
injurie,.; . lhou)!h there may be some modification::o, owing to the greater Jirni 
tation of the injury to ecrl:lin pan-. of 1hc cord, than in cases of sp in:tl coucus
:;ion. or of ,·ertt'bral fral'ture or di;:.\01.:ation; lhu::;:, wl1ile iu the latter classes 
of ca:;(.',-;. paraly-=.is i::; 11.,;ually hilntcral, and inrnh-es both mot iou and ::<en::;.<11ion, 
in ta,.;es of wound of the cord we not unfrequcntly find pnraly::;is only of the 
t'icle injured, as in instant·cs recorded b_v YignC,.., Penistoll, and other:;; or \o,..s 
of motion on t he injured . and loi>-"' of sen,ation on the oppo.:;i te sit.le, as in ca:;es 
narrated by Boyer, an<l by llughlings Jatkson . 

Symptoms of Spinal Injuries .-The following rtccou n tof the symp
tomatolo2y of injurit'"' of the :opine it' to Le under,;tood as applying to all f'onn'> 
of injury in which the <.:ord i~ i1wolnd 1 whether the Ye1·tebral column it:::clf 
has or ha,,, not e:.-:taped: :i~ we shall s:ee hereafter, the diffor{'ntial dii.1gno,.;is of 
the nlrious forms of spinal injury j :_; often impn.l(· l itable, and alwn.ys <liflicu lt , 
a fact which i,,, 1101 ~urpri:;ing when "·e reflect thnt the rational ::;ymptoms 
arc 1hc same in 1hc rnrion;; forms of lesion. l slrnll adopt the da:.-:sification 
of .;~·mptorns which I employed in my monogrnpli on l njmics of the Spine, 
publi~hecl in l\"\Gi, and wltieh is pn:lty much the snme as that used by Brodie, 
in Jij,... tlas,.;ical paper in 1hc ~ lledico- Chir11rgical 7'1·ans(fctions, \'OI. xx . 

Jlotor Paralysis.-Thc most strikinJ!. nnd probably the mo:;t constant, 
symptom in ca ... es of' spinal inj ury. i:::. para\~· .... j,; of the rnluntary mu::.clcs Lc
low the i_.;cnt of le .... ion. " "hen 1hc injmy j,.; below !he second lumbar \'CrteLra, 
tht>re may be no paraly:<.is. 01" if' it c>xi,..1, it i:::. u:;:ualJy partial and tempor;iry, 
the "'Pinal C'Ord it ... elf 1101 11 ... ually ex tending below this point 1 and the tauda. 
equina appear ing to be compnn:iti,·ely free from r i:"k of i11jury . J n le.-;ions 
below the e leYcnth do1·;;:al vertebra, tl1e pnralysis is u"'ually le;:;s com plete tha n 
in tho,:.e at a. h ight•r point. 1ht' cord 1Jei11~ proteclcd in this part l>y the mots 
of the caud:.1 equina. Paral~·.sio: 1 ordinarily, docs not extrnd to part,,, which 
deri,·c their 11errnu.; supply from rile portion of the cord :ibo,·c the sent of 
injutTi and the ex:u·t point of le:<ion can be tlim:. determined i11 most ca'"'CS: 
the apparent exception_..; reported by Stnfford, Brodie, :llld otl1crs, :we prolrnb ly 
cxplieable by the faet that a. i-econd lesion. :'UCh a,. tontwsion or cxtnn a,;a
tion. existed at tlie h igher point, a.;; the rc:..:.ult of indirect ,·io lcnce to wlii<.: h 
the olll<' r writer::. would hase gi,·cn tile 11;1nw of' rounter:<trokc. The cxlc>nt 
of the ::;pinal le,. ion in a. downward direction, may be di• tenni ncd by me:rn...; of 
the ele('trical te:..:.t, propo:"ed h_v :;\I. L:rnrlry. Thi;; /"Ul'gron fomul, in a c:He of 
luxation of the fifth dor;;:a\ ,·erwbra, tliat thr muo:elcs of' th<• tliigh cca ... ctl to 

:·~,~~:~;~(~~~-:l~~~~l~i~; ~r 'r~:;;~11~ "~ 1 ~~"~1 ~f ~:~1.1 :.r:' s1t1i\~l'~fi~:5 .eq l;~1\1~ .: ~~~]~~ ~;~;l~: :o~~~:i 
that tlie pnrt of t he cord which supplied ner\'Cs to the femoral mLi:,,clcs was 
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. may lie rcfC'rr<'d to partf;, the nen·ous connet·tion of which with the scn-

soi;~~~;,};:;;;_'.:,.i~;1::e~~~.y~~~~rkecl :mil di,trc::.;;;ing f;ymptom of injuric;;; of lhe 

:~\;·1i~··~<'~~~1 ~!.;; PJ~,~~I ~1 ~-~~1\\ ,~;~1~:)~~1 ~s of;)~!~~~-~~~~~- u/ 1111i; ~ti'!:;:i.1~~~1~11 J~,~~;1~: l~·1~:~ 1~: 
~:o: I\~ 11 J~~~t 1 j~'.Y « ·~ ~:e:~'1·1~~~·:1~1 ~ l;:~~;ltl~~ I ~~: ~ s~i: ( ~1~il:~; I ;~1< In~~~ I {1~ls~: t~:.~1 ~:\ i :~]: ll~1;~~~1i1~ 
ncrn•) 1 whi('h, when the f;houlders are fixed, ICllds to lift and expa.1111 the 
clil''t. lf 1lie spinal <·onl be dc,.,rroycd abo,·c tht• origin of the phrcnie nern•, 
<kath i-.; in<:.lantan<'Oll". The Ol'ClllT('ncc of d.nlpnu::i in dorsal injurieii dl'peml;;; 
upon two c:uM•<:.: fir,t. thl' abdominal muscles bC'ing paralyzed, the act of ex
pira1ion is neee .... ,:uily incomplt•te: and. :::econdly, p:i.raly-::is of the.'e mu.-;{'ks 
allow,- the bowel,- to hel'ome distentle<l with p:a ... , thus thrusting the diaphragm 
11pw:mb, and medianically impeding its motion. The octmTencc of dy,.;pn<ett 
nt n. !:Uc peri()(\ of' 1'pinal injuries i,;; attributable to progrcssi\·e disorganiz:~lion 
of 1he c·orcl, extending upward lo t lw cer\'ical rc~ion . 

D,1jsp/1119ia anll T"'omit(ng ha\'l' bt>cu ob~<'l'Vl'd in iujnrics of the ccn·ic;ll 
gpint>. a,;; h:L~ .fmwdice in tho;:.l' of the dorsal rcgiou, without any hepatic lesion 
ha,·in~ he<'n di~conred aft<'r death . 

l1H'of1wtar.1J Fecal JJ(sclutrgPs arc met with in tho"<" ca..<:.C'\ in which thf' in
jur~· has inrnh·ed thr lowe .. t portion of the conl-that which prc:-:idcs O\'<'r th<' 
i-phi1H'tt•r mn-:cle of the rectum; when the lesion i" at n. higher poiut, thi,;; 
part, Ji:i.,·in~ e.;taped injury, t0111inucs to act, for a time at lea...:;1 1 :L" a sepanltP 
1wr\'l' crntrc, and Cvstfreness ensue;:.. In some ca,;;(•s lh<'rC may be temporary 
focal incontinencl', dep(•nding on shock, which is coincident wilh, though not 
ne('<''"'arily drpcndent upon, the spinal lesion. 

Rftrution of Crine i" prc,;cnt in mo::.t ca~(~!'i of spinal injury, being followNl 
afrrr a time by Oar/loll', and sub::equently by true Iuconlinence. A few 
ta"I"' arc rrcorded by )Jorgagni and others, in whith iucontiuenec was pre
sent from rhe out,et. 

S11pprfssio1t of urine i~ a more ::.eriou::.. but, fortuna.tely. a. rarer l'l)'mptom 
than rr,tent/011. Srnra.1 remarkable in.stancp;; of this occurrence have been 
r<·<·nrderl h\' Brorlic, Dor~<'\', Com~tock. arnl other~. 

Jfa:mof1~rla. from (•oincftknl contusion or pnrt.ial lnccration of the kidney..-, 
is not unfrequ<'ntly met wilh in caRe:.-> of sp1·ain of the lumbar spine. Th is 
symptom is· not U!'u:dly one of sc1·iou..; import, though l\Ir. Rhaw reports a 
ca~e in which the bl('(•rling wa~ ~o profuse :l.."' to render the pntieut ana'mic . 
Tllt'rc i'", a('corrlin;r to Le C:ros Clark, no reason to beliC\'C that. organi~ di"-
ea"" of the kiclne\" en.•r en~ll<'S in the;:.c ca.;t•~ . 

Glyros11ria h:l .. b<'cn met with in con1wction wi1h injury of 1he cen·i<'al 
grinr; the circunl"'la.ncr is int('n'stin!!:. in ,.it>wof th<' experiments which lia\'C 
bcc>n made a" to 1he artificial production of dialwtc>s. 

('llftn.'Jl' in tl1e Urine 0f'curring l!f~er Spinal h~jnries.-\\.ithin a short 
tinw, ,·aryi11~ from the f'<'C'<11ul to the ninth da.y after a sc,·crc injury lO the 
~pine ha" \wen rccei\'('11, tht• uri11e1 from being tlrnr n111l a<·icl, becomes turbid, 
nmmoniac·n.I, and loaded wi1lt muc.:us. 1 an<l at a lall'r periocl with phosphate of 
linw. This condition ma.\· coutinu(' indetinitcl.r, 01· may liif'appear, or acidity 
arul alkalinity of the min<' may alternate, without any ,·ery olH·ious reason. 
ln ~ome r;trc ca,.:('!". arconling to Broclie1 the urirw first ~ccretcd after a spinal 
iujur,r, thoug-11 acid a111l free from mucu,;, has a p('t·uliarly offon,.i\'C and dis
~u,ting- oclor. In other t':l"<'s, ii is hig-hly acid, ha,·in~ an opaque )'Cllow 
:l.J1Jlf'l1ran<·I", :rnd depo.;.iting a yellow amorphous .;t•tlin\{'nt, whi<'h, iu 0111' i11-

i-tai11·('. stai1w1l the m11c·o11s mrmhrnne of the bladdt•r, l11ough the lauer prc
~wntf'fl 110 mn.rh of i11flammatio11. 

C'!Jslit(s i:s an alrnosL con~la11t sequence of' severe spinal ll'sions; it is pro-
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bably due, chiefly, to the mcchanicnl injury to the bl:t1lclN from O\"('r-d i:-:kn 
si<m :iml 1he frC'quent use of' the cathete r , hut is, no tlou\Jt, f'urth(•r ap:grarnte<l 
by the altered character of the mine. This ailcr:uion, how1•nr, is it,..elf 
usuall.'· l'C'tombry, depending on the inflamed i:;ta!P of tl1c lining mcmbr:uie of' 
the blatldcr, though, in some cases, according to Jlil tou, the urine is a lkaline 
as it comes from the kidney:-. 

Priapism.-Tliis curio l;S !IJmptom is occasionally met with in cornwction 
with lt~ions of all JlOl'tions of' the spinal cord, cxtcpt the lowc:.:t. It is 101ally 
unconnected wilh any Yoluptuons sensation, nml is only found in cn:-:cs actom
pnnicd Ly motor paralysis. Jn some cases. particularly when the injury is 
in the cc1·yicnl ref!;ion, priapi::;m nrny occur spontaneou:;ly, immcJintcly after 
the iu.·cidcnt, anll i1' then due (as pointed out Uy Ilillon) to the excito-motor 
ftinetion of the portion of 1hc cord below the lesion being unJuly excited, 
because tleprivC'd of !lie r(•gulating infiuence of the bra.in. In other instances 
this 1')'mptom is dc,·clopcd-al1"o 1"pontaneous.ly-at a la.lcr period, owing- to 
centr;il irritn.tion, generally from slight cxtra,·Ma1ion into the ~nb;:;tance of 
tl1(' cord; while in still other cases it occurs merely as a reflex phenomenon, 
anti nrny be excited by touching the scrotum or by pa:;siug the catlictf'r. The 
existence or priapi~m is usually evidence or seH•1·e and j)(.:nnane11t injury to 
tlie ~pina l cord . though th:tt this symptom may occur in Mnnection 'rith 
:<implt· concuf'sion is shown by a ca:;e r<'conled by I~e Gros Clark, in which 
sen:<ation returned on the ninth day, though the power of motion was not 
re::.torcclforscnral months. 

Flushed Face, usually nccompa.niecl by Lacl1rymation. and by Contracted 
or ml'rely Afyolic Pupils. is, l Lt·lie,·c, only met witli in casf's of injury 
in\"OIYing the cer\'ical portion of the con!. lt ~1ppc:11·s to Le due to a pal'tial 
pa ralysis of' tht• ~ymp:ithe1ic ncn·e, whic h deri Yes its ct•n ico-ccphalic Lranch 
from the so-ca.lled '· cilio-Rpina l region" of the spinal cord. This symptom 
is one of ,·ery grave import. 

.Alleralion of Vital Temperature is a symptom which has. been p:wlicnlarly 
innstigntetl by Chos.rnt n.nd Brodie. The temperature of the pamlyzed parts 
frequeutly rises much :~born the normal sta.ndard, tliis ::.ymptom being prob
ably most frequent in lesions of the upper portion of the cord, I hough a tcm
pemture of 100° has been noted Ly llu tcliinson. in a cai;;p of frncturc of the 
lumbar spine. Jn a cai;;e of injmy or the cenical region. o\J~crvcd by Brodie, 
Ila: 1hcrmomctcr pl:lc<'Cl lJctwl'cn the thighs rOSL' to 111° Falir., and this clc
\':ttcd Lcmpcra.tme pcr:;istcd e,·cn after the patient's dl'atl1. 1 This symptom, 
to wliich llutcltinson gi,·cs t\Jc name of Paralytic PyreJ'ia, is probably due, 
like !he flrn;lting ot' the face, to a p:u·alyzcd condition of the sympathetic or 
nt:-:o-motor nen·e. Persistent clc,·atioll of temperature, in spinal injuries, is 
a n: ry gr;we symptom, aml always affords grounds for a gloomy progno~is. 
Jn the la.ter sl:lges of spinal injuries, the temperature of the p:mUyzed parts 
of'len becomes grc:itly reduced;' and enn when !hen' is no 1·c:al diminution 
of temperature, the pa.tient often experiences a distressing sen:;;i,tion of 
coldness. 

Nulritit 1e Changes in Pm·alyzed Parts.-In pa.tienls who surYi\'e the first 
rii-b of ~pina l injmy, the pi1ralyzcd cxt rcmitiei;; usu:~lly, but not always, lJ<·come 
fittbLy an<l atrophied; the skin assumes a S<"tllow hue, a.n<l often dcsquamatc.s 
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Concussion of the Spine from Indirect Causes i Railway 
Spine.-L'mlcr these. or i"imilar name::;. is dt•scrihcd l>y Eriehsen, and olhl·r 
l~n glisli smgconi:::, a pt•culiar mOJ·Lid rondition tlrnracierized IJy Yery n1rictl 
nenous 10ymptom~, both physical an<l mentul, which, according to these 
author~, are aU directly traeeaLlc to the state of tile ::'pine. Thi :; suLjc<:t has 
excited a great deal of interest, and a grcal deal o f" conlro\rrsy, chiefly 
bec:llH~ of the numerou:. suits for damages, which ha.vc been brougli1 n.gninst 
railway companies, ·on account of alleged injmics recci"ed in collisions. The 
symptoms appear lo be ratlicr those of general nervous prostration aud 
debility, than the definite spinal .:;ymptoms w!.ich ham been discussed in the 
prCcl'ding pagri:::, :inc.I nrc often accompanied by rem:-wkal>le pen·rr:-ions ot' the 
special sen.:•es, double ,·ision, photophC'lbia, tinnitu~ aurium, Jo5s of tactile :-cn
sibility. etc. Many of the symptoms re~emble !hose of Ol'dinal'y progt'(':.;;siYe 
loC'omotor ata:xi:t. "The state of tl1e spine," says l\Ir. Ericlu;e11 1 ··will be 
fo1md to be tile real cause of these symptoms. On exami ning it by 1)l·c:.sure, 
by pcl'cussion, or Uy the applieatiou of tlie hCJt spong(', i t will be found tliat 
it j.., painful, and that its sensib ili1y is exalted at one , two, or 1bree points. 
These are U.'iually tlte upper cervical, tlie middle dorsa l, and Ilic ]11mbar 
region". Tlw exact Yc1·1f·brre that nre affocted Yary necei"sarily in clifforent 
cn,.cs: but the exalted sensibility always; ineluclcs two, and usualty three, at 
each of thc~e points. 1t is in <·onsequ('ncc of the pain that is occa,.,io11ed by 
nil)' mon:rnent of the trnnk in the wny of flcxion or rotation, lhnt the spine 
Jo,;e~ it~ natural supplenf'SS, and that the ,·crldmil column moves as a whole, 
as if cut out of one so lid piece, in:;ll'ad of with i1s u:;ual fkxibilily ." Other 
wrikri'\ of eminence are di:;poi-ed 10 doubt 1ltc 11 ccesi-ary conne<·tion of these 
symp!Om!' with any p;11·ticuln r morbi<l conrlition of the spin l', looking upon 
"lhe~e ease.'i of !:iO-calkd railway flpinal ('On eus~ion a:-:., g<'nerall_v, instan(·('~ of 

shock, rat Itel' tl1an of r-pec ial injury to the spinal cord.,,. There is1 

I know, but one ca:<<', in which tlte post-mortem ap1)(':tn111ces after 
"railw:iy concussion" bnxe been recol"tlcd, mid that is )Ir. Gol"e's 

1 Le Oros Clark, Lectures on the Pduciples of Surgical Diagnosis, etc., p. 152. 



330 INJ UR IES OF TUE BACK. 

caf'le , which has bl"cn sncccss iYely publi shed by Dr. J. l _,ock hn.rt Clarke. )fr. 
E richsen, )fr. L e Gl'Os C lark, nud Mr. Shaw. The rnndirion of rhc core! in 
this Ca!'C clo:.:t'iy rcscmblccl, as pointf'<l out by L e Gros Clark, th:\t which, 
according j Q Dr. Radcl iffe. is found in ord inary cases of locomoto r ataxia, so 
tli:il tlierc i.o: at least room for suspccl ing. with )fr. Shaw, that !he spinal 
injury was :\ me re coincidcnce-particulal'ly as JUr. Gore, t he aucnding su r~ 
geon, did not sec the patient un til a year after the injury. "On the wholr, 
it mny be affirmed," says l\fr. S haw , " 1bat what is most wanted for the bctll'r 
understa.n<l in g: of tho~e cases commouly known under the title of' concn~s i on 
of the sp ine' is a greatly en larged number of post-mortem cxami1Httions. 
Jiithcr to our experience bas been dcrin:<l almost wholly from litigated ca~es, 
defornwd by contradictory s tat ement s and opinions; und the verdiets of juries 
h :n·e stood in the place of post-mortem repor ts." Jn v iew of the great 
ob>:cUl'ity which is thus seen lo sunound this s111Jject.] think that the surgeon 
will do wisely to exe rcise great cau tion in declaring thnt :\patient is suflh·ing 
fron1 u concuss ion of the spine from indirect causes," whether the rc~ult of 
mil way, or of other injul'y; nt the same time there can be no doubt tliat A'l'fWe 
morbid changes in the sp inal cord do resu lt from comparntively slight blows 
upon the La1.:k, and, of cou rse, in a railway collision, it is ,-ery possible that 
nn injury mig ht be recei,·ed, which would induce such changes. This fact 
has long been recogn ized in a genern l manner. but is c lenrly proved by a case 
wltit·h Dr. IL Charlton Bastian has publi .c:; lted in the fifti eth rnlume of the 
jlfedico-C:!tir11rgical 1~·ansactions, and which has been alrcmly referred to 
(sec page 325) . 

lNJunrns OF T111~ Y1rnTEBnAL C0 L u:\1x. 

Sprains.~ " ,.hen we consider the number of jo ints in the \"Crtehr::tl column 
(1warly e ighty), it is not su rprising that twis ts and ~ prains in thi s part a re 
occ;\:;ionally met with. but rather that they are not more frequent thun expe
ri ence shows them to be. The part of the spine mos t exposed to sprains is 
the lumbal' reg ion , next !he CCl"\ ical, and lastly the dorsal. which is rarely 
nffocted. Apa.rt from the ri sk of concomitant lesion of the cord , these in
jul'ie~, though quite painful, arc not commonly a ttended with danger. They 
nrny he ca.used by \'arious for ms of accident, as by foils or sudden twi:;ts, and 
a re not unfreqncntly met widi as the result of mihv:iy collisions. The symp
toms, pi-O\'idc<l that the cord be not involnd, arc those of sp rains in 01l1er parts 
of the body, loc:1 l tenderness, pain on rnolion, etc. Jn most instances the lign
mentous and or her affoctcd ti RsHCS gradually return to a healthy conditiou 1 but 
unt!Pr other circumstanre~, if g reat s tretc hing and laceration h~we occurred, 
permanent wenkening of the 1mrt may e 11 suc, rcq11iri11 g the constant employ
ment of artificial means of supporL An occasional but more dangerous con
sequence is t he extension of inllmnmation to the st ruc tuL'es within th(' ,·erteLral 
canal, fatal mening:iLis or myeliti s thul:! somet imes superven ing upon what at 
first was a si mple spmi n. fo othe r in ~ran cc..:;, particularly in the ca.;e of the 
oC'c ipito-a tloid and atlo-axoid articuhttions, the accident becomes the cxeit ing 

~~~:.~i~~11 . '~·11\~c~~1e~~~l ~l1i\1:::~~1~~-i~:~r~~~'i; ;!1i·~~'.~s~l~~11~:!~;,sf~~~:~1!~11t71~·o~!~tl '. 1 ~ 1·!~ i~~~l~~~ 
rence of sccon tlary di~ l ocation. The treatment of ,-e rtcliral sprni n,.. un:1crom
pan icd by co rd lesion, is essentially tlmt of sp r:i.ins in other parts of t h t> hotly. 
Hc:-;t, n1eclianical support, soothing applic:itions a t first, and at a later p~riod 
slim11hiting embrocritions, with friction, and pt>rh:tp~ the colcl douche, will 
usually be found i;;u lli c ient to cACct. a cure. It is often desirable to continue 
the use of rn cclianical meam; of ~upport, !'iuch as :i moulded gutta-percha 
splint, or lealher belt, for some time afte r appiwcotly complete recoYery. The 
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}~~~! ~n ::1~ ~" 1~~1 ::lh f n j ~~;~~ :~~:~11:\l: ~t ~i:t~.: n :; ~~:~~cJ'~~ ·~~ :: . "~ ~ 1\ ~: ~-c~~ ;~:~)~::111 0 7' t ~\c; ~ 
remaining varieties of' methanical injury 10 the vcrtebml tolumn. 

Fractures and Luxations of the V ertebral Column.-1 sl1:dl 
COll'iider tltp;;:e two forms of ~pi11aJ injury togethe r , lJceaU~l', in the firsl pl:il'C, 

~~~: ir:I:::~.~;,D~:·1'~i:i~~~::~~:,1·:::~.\;~l·~~~:~~:~:·}:.~~~,~~~::::''.:i:~;;~;',~~.c'.~~~~:1::
1

::~ 
exac1 na.tmc of the Je,..ion. The po1'5ibility of lux:ltio11 ON't1rring in lhl• n•r
tchml column has been denied by many surgeon."• and Sir .,A:,,dey Coopl'I', 
with hi-; large experience. dt•dared thnt he had lll'n'r nwt with a ea;;:e ol' 1his 
natu1·c; other writers, howe\·cr, luwe con~idcn.•tl them compara.ti\·cly fre
qm•nt1 anti )fr. Bryant state;;:, that of senmtecn autopsies nm.de at Guy's 
Jl o,.pi1al in cases of spinal injury, during six yt•ars, no le.s,;; than six showt·d 
the \c>;ion to ha\·e been pure dislocation. 1 ha\'(• 1101 myself mcL with :iny 
in:-.ta.uc:e of ah~olutely un('omplie:ited spinal di"IOl't1lioll, but the ebborate 
table.s which I ha.Ye pulili:->-hed in the monogra.ph, :ilrl'ady referred to, show 
that 121 of 39! recorded ('a~es of :1pinal injmy were ht'iicn·d by the surgeons 
who reported them to hase bet•n of tliis nature. I eannot help suspt•cting, 
howe,·er, that in urn.ny. if' not mO.'it, of these ca.-;e.s thcrt' was :-:ome slight hone 
Je,.;ion which escaped attention, ::-o that perhap:o: the tt•rm dia.-;tasis would, in 
many instance~, be more strielly applicable than dislotation. The large 
majority of reported ca;;:(•,; of \'Crtebral lu xa.tion lian· i1woh-cd the cenico\l 
spint•, the sm:111est proportion being found in tl1e lurnlwr region. 

C'a11ses.-'I'hc causes of' th(•se injuries of' tlie \'Crtt•lmd column are \'Cry 
,·ariou.:;: in mo,.;t of the in!'ita.nce . .::., mf't with i11 ci\il pmetice, the a.lh:~ed 
cau,.1•,. have been fall~ or blows, a<'ting sometime.-. by dir(•ct, but Jll'Oliably 
mor(' often by indirect ,·io!(•nce. In the c1•n·ical regio11, tlie,.;e injuri('S h:nc 
re-.ulted from fall::; upon Ilic head or the buttock~. from plunging headlong 
into ~hallow water, from falls in turning somer~ault:-;, from 1he head being 
twi-.H·d in execution:-: by h:rnging1 etc. It is popularly lwlic,·ed that lmng:ing 
u-;ua11y 1·:nM~.s death by cblol'ating the cen·ical spint·-breaking the ncek, as 
it is l'allL·d-hut this is a,n error. Unless the head be nfte r suspcn:l.ion 
wrenched to one side (as, according to Louis, wa~ fornu:rly donf' by the Lyons 
han7man 1 who >'a.I on the ;;houlders of his \'ictims, :uul lwi ;;:te_d their 11ecks 
until lir heard a crnck). di!'<loe:ition do<•s not commouly oc:eur. Frac1ures and 
lux:uions of tlw \'Crteb1w are, a:-; might be expf'eled, more frequent ~1mn11g 
nt(·n than women, in the proportion of' nearly scq•n 10 Olll'. Xo age i,; entirely 

~~ ~ ~ 1; ~ f [ roi~r~: ~~l~~ai 11~~~~r :~~~·o~·! 11~~~ ~~ c :::~s ~/ ~~~i:;~t~·.~1i" :~~~~<~ 1~ 7i ~1 ~~1~1 !111 kci:~ ;~~ 
~rt~!~ :-:1::11711{~\ ~~ ~l ;: I ~;~(Ii l~ c:·~~ ~ ;·~ ~~ If lil~I ~~o ~\~~~I :1i~~~ I 'i',111 ~~ c 11~ ~ :·111:~~~,~· ~:· \. ~ 11';1;~~~ ~.1 ;~ 
:\J'~~ ~ ~;~~~'':f1·~!~~~~~l1t1~·;~i1~~~ ~~~~~::~,~~ ~fie ,·:;~~~11,:1;:tc~c::1.~·t~~~::~~· ;~;~1 L;~~~~c~~;:;~;; 

fi'.-i~·;~;;'.~~~~.~~b~::~:,~~r.:~·~~~1i:::;~~i'.~~:::l;,'.~::~::· :~;.··::;;;~:;:.·!:'.;1'.'.;:11
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marki•d in ,.;.prain:o, than in tlH'-""'t' 111ore ::-eriou~ injurit'" · 
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!!ili~tl~I~~i§ii!~l~ti~~i!}~ 
]lro,-e foial upon the fielrl of battle, but 
of G 12 tabulated by Dr. Otii', a;;; hasing Fig. 1G6. 
been tre:itecl during our late wnr, only 
3.tfl terminated in death, while 279 
endl'd in more or less perfect rc>co,·er~·· 

wfii:tr;~~~11~d C!(/;·/its i ;~o~~:ai~ ~~~~~·bc 
sa id, in general terms, that of Cat'=es of 
fatal injury in the ce1Tical reg iou, two
thirds die during thr fir::.t week; in the 
dorsal region, two-thirds durin:r the first 
month; and in the lumbar region, about 
the r-ame proportion during the first 
year. 

Condition afte1· Rec01:ery. - Bony 
union i;:, according to Hoki ta.nsky, 
rarely met witl1 after fracture of the 
,-crtdmt'. though in1'tances of it s occur
rence ha,·e been recorded hr Cloq11c1 1 

A t-ton Key, and others. The at·com
panying cuts ( Figo::. u ;G, 1G7 , l GH), 
from photographs g i•en me hy Dr. 
Richard _.\.. Cleemann, of this city, 
iJlu,-tmte n?ry beautifully the occur
rence of os;:cous union after spinal frac
ture. The specimen, which wao; clerind 
from the body of a pntient whom 1 "aw Bony union of fractured \'ertebrre. 

in con~ultatiou with Dr. Cleemann, is 
one of ,·cry ~reat. interf'st, showing, in addition to :t fracture of the lumbar 
YCl·tebn.e. unilateral dislocation, which is a. rare lesion in thi s region of the 
spine. The case illustrates the <litficulty of diagnosis in these injuries, for 
careful exam ination during li fe revealed merely prominence of one \"Crtebral 
spine, w itli a concsponding dcpro:<sion below it-thus indica t ing fracture of 
a. vel'lcLral body, !Jut g iving no rea~on to suspect the exis tence of lu x:~tion . 

1\-ith regard to the general co1irlition of p~ttients, after recovery from in
juries of the ,-ertebral column, the prognosis will, of course, dcp(·nd chiefly 
upon the na ture and extent of the lesion to the spi nal conl. If' any portion 
of the cord be co111pletely divided or disorganized, the parts of tht• !Jody 
which dcriYe tlt cir ne rvous supply from Lclow the ~<:at of the injury will 
n ccc::~nrily be permnnently pamlyzC'd. Prof. Eve has collected st•nn case~, 
in which the cord was found IJy poiit-mortem inspection to be for a greater or 
less ~pace ent irely defi cient, nnd in which li fo was yet prolonged for periods 
varying from a few days to twenty-two years ;1 a.nd the only instance of 1he:;r 

' Am. Journ. of :M ed. Sciences, July, 1868, pp. 103-112. 
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in whith panilysis was not constant from the time of the injury, wa,<; )fr. 
Shaw's casf', in which the cord appears at first to have bet•n compar:uin·ly 
slightly injured, its want of continuity, as found at the au1opsy, having bC't'll 
clue to subsequent disorganization, which produced a r eturn of p:tr::i.plcgia 
before den.th. The only case with which] am acquainted, in which co111plete 

is supposed to hase followed complete dirision of the cord, is one 
by Dr. Eli Hurd, of New York. in which, however, the dittgnosis 

not confirmed by post.-mortcm inspection. 

Fig. 167. Fig. 168. 

Fracture of vertebral body, and unilateral dislocation of a lumbarnJrtcbra 

'\'hen the injury to the cord is less severe, the prognosis is of course more 
foyorable. The proporlion. of recoveries, with restoration to a useful and 
comparatiYc\y ucL i,·c lifo, is, for injuries of the dori'al and lumbar rcgious, 
about 23 p('r cent. of tc rmin:itcd cases, but in injuries of the ccrv it:il 
region, if instances of partial lux:\t ion be excluded, the proportion is much 
less. 

TREA T~IENT 01~ SPINAL 1:-<.I LlRJES . 

The treatment of injuries of the spi ne invokes attention to the state of 
both the ,·ertebl':.il column and the spinal cord. 

Treatment as regards Vertebral Column.- I f in any cas.e there 
be c,· ident vertebral displacement, or marked deformity, with p:iralysis, so 
that the surgeon has rC"ason to believe that he has to deal with a spinal luxa
tion. whetl1cr complicated 01· not with fractl!l'(', he should at once proceed to 
attempt reduction by means of extension and counter-extension, aided by 
cautious manipulalio1i, 1·otation, and 7Jressure. I am aware that this advice 
will be looked upon by many as injudicious; but Eta.tistical i1wcstigation 
show~ tliat while there is l>ut one ca~c recorded (Petit-lfaclel's), in which 
cffOrts at reduction were the cause of death, then:: arc many pcrfet:tly authen
tic in~tances, in which such ctforts have been followed by the most gratif)'
ing success; and we should no more be deterred from attempting reduction, 
by the fata.l result in one case of verteb ral luxation, than we a re from at-
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tempting to reduce dislocaiions of' the shoulder or hip, by the fact 
has occa:sionally followml such attempls, in the hands of the mo51 
geons. The mortality after sp inal Uisloc;.ition has been about f'om· 
great when reduction has not been :Lttempted, as when this treatment 
been employed. 

Jf manual extension n.nd counter-extension should fail to remo,·e the de
formity, in a C;tsn of injured spine, i1 would,] think. be right to apply ]>('1'

mmtent extension, by meiins of the ordinary weight apparatus; the surgeon 
should, howe,·er, in such :i. case take great enre, lest, from the pressure of 
the adhesive pla.-:ter or bandages, excoriations or sloughing should oecur, and 
seriously complic:1te the patient's condition . I Jm,·e not had occasion to em
ploy splints in cases of fractured spine, but Hodgen reports fasorablc results 
from the use of a plaster of Paris jacket. 

Treatment as regards Spinal Cord.-In eYery ease of spinal in
jury, tlic paiicnt should be placed in bed, aml kept at eomplete rest, both 
phy.;ica~ and J~h_rsiolo~ical: a. w:iter~bed 1 if it ean be obtained, or down pil
lows, will be tound of great use in pre,·cnting tlie fonna.tion of hed-~orl'S . 
If the YCrtebral column itself be not. aifockd 1 the JHOJW position, ns advi1'ed 
by Erie\1::-en. will probably be found the bes!. as facilitating the application 
of Jo{·al rcmctlics to the ~pine . Jn ca.c:;es of' fra.cture, howenr1 the supine 
position is preferable, nnd the patient should not be incautiously turned upon 
his side. lest sudden di:::plact!mcnt should occur, which might pron fatal. 
The patient .c:;hould be kept scrupulously clean. and parts exposed to prC&.!rnrc 
should be frequently bathed with ast l'ingent or slightly stimulating washes. 
The bowels should lie emptied from time to time by the u&.c of cnemata. It 
is m;ually 1·ecommcnd0d to draw otf the urine at stated intcrv:ils., by means 
of a flexible catheter, and such has alwap been my own practice. Jt has, 
howe,-er, recently been recommended, by Mr. Hutchinson, to diRpcm:e with 
the catheter1 except in the rare cases of spinnl inju1·y in which retention is 
painful. allowing the bladder to become dislcncled, and then trusting to the 
mecha.nical o,·erflow to pre,·cnt injurious consequc ll ce.c:;. Fatal ukf'ration of 
the bladder has unt1011btedly been occasionnlly traced to the use of' the cathe
ter, which in any ca!:ie mu:;:t ag:gnmuc the cystitis produced by distension and 
the ammoniacal state of the urine; and hence, though not prepared to go 
quite as far as l\Cr. Hutchinson. I woul(l urge the importance of great gentle
ness in cathetel'ization, which should only be done with a flexible instrument, 
usl'd wit/wilt the stillette. 

If bed-sores form, they should be carefu ll y and frequently drcsRcd, with 
as little disturbance as possible to the patient. The alternate applicl\tion 
of ice and hot poultice:::, has been highly recommended by I'rof'. Brnwn
Sequard. 

Topical remedies arc not of much 
juries, though, if there were much 
perhaps be used with adntnlage; at a 
irritation may he employed, with a. view 
cord and membranes. 

Constitutional Treatment.-Thc general treatment, during the 
earl!J stages, should be such only as is ind icated by the constitutional condi
tion of the patient. Opium may be given at. any period, to relie\'C pain or 
ne1Tous irritation. Dr. l\lcDonncll highly recommends the administratio11 of 
belladonna, a.s a sedative to the spinal cord, and advises that it should be 
combined with opium, whenevf"r the latter remedy is pre:;.crihecl in these 
cases. On the onset of inflammatory symptoms, small doses of calomel, or of 
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~\1i~l~o~~o~~~18~~~~~~·.i d\~~·~01~1ci':~~11·~:;.~~~~~ ~t~c~111~1,1):~.Y'~~~ fi':·l 111:,1: 
· mo1Hl, in cases of myelitis following spiual injmy. Af'ter the 

infln.mma.tion, stryclin ia lta r-. often prOYCd of the greatest benefit; 
timt', electricity, sy:.;;tcmfLtitnlly applied lo the paralyzed 
and told or wm·m douches lo the spine. may of'it•n l>c 
c:::pccially iron, quinia, and cod-\i,·cr oil, which may Le 
period, :ire peculiarly inclitated in the latter stages of 
diet throughout should Uc nutritious but nnirr ilating, 
lus n.cconling to the circumsrnnces of each individual case. 

Trephining or Resection in Injuries of the Spine. - This 
operation ha;; been suggested :ind described by surgic:\l wl'itcrs for a ,·cry 
long period, its history reaching- back, indeed, to the days of Paulus ...-t:ginct:\.. 
The first slll'gl'On, lwwever, who actually practised thf' operrttion on the 
living subject, '''flS the cider Cline,1 in the early part of the prC.$Cllt century, 
and his example has been followed by otlic r surgeons from time to time, 
the whole number of cases now on record amounting to forty. The ohject, 
of course, is to remove t.hC' ,·ertebr:ll a rches at the seat of injury, nncl thu>l, 
if possible, rc lieYe the cord from pressure, which ii; supposed by 1lic ad
vocates of the operation to be the c:rnse of paralysis in these case!'. But, 
as a matter of foct, pO!<t-mortem inspection has shown that compression 
ex i:-.tR in but a ~mall number-less than one-third-of fatal cases, and 1liat 
e,·cn iu the::;e instances the cord is usually so much lacerated or disorganized 
as to pl'eclude any benefit. from oper::i.tive inierforenec; rnorco,·cr, compres:o;ion, 
when if does exis t, is almost always due to the pressure exercised by the body 
of the vcrt~bra, so that all that resection could possibly do would be, as Dr. 
l\lcDonnell lrn.s phrased it, to t:\ke away the" counter-pressure." 

The operation js by no means an easy onc,2 and is in itself attended with 
no !'nmll danger to the pati1;mt; beside the inevitnblc risks which must follow 
the con\'ersion of the injury into a compound fracture, the exposure of the 
delicate structures within tht.: YCrtebral c:rna.J, and the permanent loss of fil'ln
ness and :;trength in the spinal column, consequent on the remoml of one or 
more of the ,·e1·tebral arches, the operation enta ils immediate peril upon the 
patient, death ha,·ing occurred in one case (W.illett's) before the opcnition 
coultl be completed. Finally, the statistics of the operation show beyond 
question that, far fro1n incruasing, it positively dim ini ~hcs the chances of re
COYCry. The following table embraces a record of -LO cases, being, a!' far as 
I can ascertnin, :ll! in which the operation of i;;pinal resec tion for fracture3 

has been hitherto pe1formetl. 
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s 
n 

10 
11 
12 Relit•ved. 
l:~ Died . 
14 
15 
1" 
17 
lo 
HI "Di~(i : 
2ll 
~I 
2:.! 
2:3 
2-l :\'otimpro\·ed. 
Z5 Dit'd. 
21i Rl'iit•\·etl. 
2i Died. 
28 

29 
30 
31 
32 
33 
34 
35 
3Li 
37 
38 R('lievcd . 
39 Die<l. 
40 

Cases of Resection of the Spine. 

Oper.Hor'sna.me. 

Nunnell:!y. 
Id. 
l<l . 
Id. 

'Willard. 
Stemen. 

In 35 of the above 40 cases the result is known: 30 patients died; 
3 were relie\·ecl 1 and 2 received no benefit from the operation. The most 
successful ~ases which the advocates of spinal rt!scction ha,·e yet been able 
to produce, are those of Dr. Gordon :.Uld of 1\lr. Nunneley; in the first, 
more than a. year after the operation, the patient was "unable to stand or 
wtilk," while in th<' second, the pn.tient, <luring the two and a half years which 
he sun·iyecl, wa1', though strong in the arms, "weak and partially paralyzed 
in the legs." Considering, therefore, the not infrequent frwornble issue of' 
tlH•se cases under expectant treatment, and in view of thP. fact that the mor
tality after the operation has been O\'Cf 85 per cent. of te rminated cases, and 
that no well-authenticated instance of complete recover.I/ after its employment, 
has yet been reconled; surely we arc justified in declaring, with Le Gros 
Clark, that we" c:innot regard trephining the spine as brought within the pale 
of the ju.,tifiable operations in surgery." 

22 
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] would respectfully i1n-iie the reader. who is interested in the furlhC'r in
nstigation of this snhjcc t, to con:-ult the elabon1te swtistical table~, embraced 
in my monograph on I njurit'!' of the Spine, already referred to. 

lf' the oper:ition of s:pinal resection is to be done nt all, it can, prob:~bly, be 
best accomplished, as n·commcnclcd by Dr. l\JcDonncll, by making a fn·1: and 
deep incision, anU then lli,,idinp; the bony lo.minro, on e ither side of the i;,pin
ous process of the injnr(•d \'Crtebra, with s trong cutting forccp5 bent n.t an 

~}111;,~ecit~~rii~s~:~~:i~:~~.'\~:.i~lh I;:~~~(~~~~~:~,,~ s~~~·l~ ~~'.~;~cfl~~.\~~; 11b~~:~ r1~~1~~,~~~: 
any :H!ditional portionl5 of bone may be readily taken away with the ordinary 

~~i~~~~t 1~~t1;~~i'1s~~ b~:·~d~:1~11~~1~:.el:~t ::~~~~1,1 1~{~:~i~1~ '~~11{ ~~.~~~~~;·c~:~lt'.:~: e~111'a ~11~~~ 
case~, in order to prevent the development. of inflam1w~tion of the mcmbraucs 
or spinal cord. 

CHAPTER XVII. 

!:\JURIES OF 'l'llE FACE i\ND NECK. 

1N.JUHIES OF TllE FACE. 

Wounds of the Face present no peculiarities requiring different trent
meut from that of simihLr iujurics in other parts. The tissues of the face nre 
so rn,scular, that primary union is usuall y attainable. at Jen.st in the case of 
incised wounds . As it is desirable to ~ivoid any di~figurement, in a part 
whiclt is constantly exposed to observation, I think it best to dii'pt•nse with 
sutures , in tile tren1mc11t of superficial wounds of the face, npproxima1ing the 
parts as accurately a.s pOl'i:siLle by means of 1he gam~e and collodion dressin,a;. 
In certain localities, howevel', :is in the eyelids or eyebrows, nose, ears, and 
Hps, the employment of sutures is usually indispensable; in penetr:Hing 
wounds of the cheek~, also, stitches, emhracing almost the entire thickness 
of the pl.l-rts, should be applied. Harelip pt'ns, which may a.lwf1ys be used 
with adva.ntage in \\'Oundi; of the lips, may be employed in any of these cases 
10 control arterial bleeding, the pin being- passed under the \'Cssel, which is 
then compressed abo,·e it by means or the twisted suture. No matlcr how 
much contul:ied nlHI lacerated any part of 1he :;:kin of the face ma.y be, it 
sho11ltl not be removed, but should be rcplncecl, after h<"Lving been carefully 
cleansed, in hope tlmt reunion may occur. The defonnily which ~omNimes 
results from such :~n injury. may often be n·medicd by a pbstic operntion
which may abo be requir('d in cases of d('formity from bum, in which me
chanical extension has foiled to procure relief (seep. 302). 

Orbit and Eyeball.- Injuries of the Orbit may prO\'e fatal through 
implication of the brain, eit her primarily, or, at a later period, by the exten
sion of inflammation. Pointed instruments, such as n. sword, a stick, or tl1e 
encl of an l1mb1·clb1 may be thrust through the orbital pla.tc of the frontal 
bone directly into the brain. In a ca<:;e recorded hy Dr. Wm. Pepp<"r, a 
knife was: thrust throug-h the ~phenoitla.l fissure, wounding a large meningeal 
nin, and rnusing llt::tth from intra.crnnial hemorrhage. Jn otlwr instances, 
again, wounds or the orbit lmve been followed by the forma.tion of a.rtcrio-
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vennu,. ancurismi', as in a ('a"e of XClaton's, in which thl' point of an mnbrella 
wo111ulc1l the canrnou,.:. ,.;inu"' and internal carotid aricry of the oppo:'lite ~ide
dl'ath uhim:ttelr re:o;uhing from the ln1r,,ti11~ of the :1m·11ri:<-mal tumor. Dcq1-
Sl'aleil :;uppunuion ma.y occur a" the re::-ult of orhit:d injury, the nb~cc::1s point
in~ in riiher eyel id, or p1·0,·ing fatnl by extending lmckwant ... to the Lrain. 
" '0111111-. of tlu.• orbit may caww blindness, without dirt·(.'!ly in\'Oh-ing the eye
ball. ... , either by injury to the optit· ncn·c.s, or. po!>:-;iLly, by inducing a reflex 
condition. d<>pcmling upon lt"'ion of Other 1wighbori11~ nCl'\'l"•, a" of l>nmCIH.'8 
of the fif1h pair. 1 In a ca,.;e rcportt>d by Dr. P;u:k:irtl, imnl('di:uc and total 
blindne-.s followed a gun ... hot wounJ of both orbii..., tht• paticnl SUJ'\'i\'ing the 
injury for four years and a h:ilt', and e\·enrnally dyi11~ from other cau~es . 

. Foreign Bodies lodging on the eye may he t•mbethh·d in the cornea, or may 
be 1..·oneealcd between the ball and cithn erclid. From the cornea, the oftl·ml
ing particle may be rcmO\'l'd wi1hout m~1ch diHicult_r, :->imply by picki11g or 
gently prying it off with an Ot'(linary cataract needle; if1 in doing this, the 
cor1wa Le superficially abraded. it is well, before dismi,..sing the patient, to 
apply a drop of ca.::tor oil, which will effectually protect th~· surfaC'c until the 
sli::d1t breach of continui1y htb been repaired. A foreign body on the cor1wa 
can usually be readily dt"tt·tlet! by carefully ex:uuinillg the part in a bright 
liµ-ht; in any c~e of doulH, howcnr. oblique illuminatiou l'>hould be employed 
(Fig;. lG!J), a S(•coml c:onnx lt:ns being use<!, if nec<•s:•ary, a.s a magnilicr. 

Fig . 169. 

--~ 
·-.. __ , 

Obliqueillumiua.ti•lU. {Wells.) 

The <'Onjunctini.l fold of the lower eyelid m:iy h<' cxplon><l, by simply dmw~ 

;~ fi1 <~~·\'~1~1 ~ l~l~lJ;~~' l~ :~ l\ Id i ~:\~~~~s~',: ~·y p:~ i ~~~~r; 0t hl~o ~y ~'. l: ~": L ~~~II~ i ~ hloll~ :}: ll~~C d ~:~: 
either with the forefiuger and thumb (Fig. li'O), or with a probe, or the cud 
of a pencil or quill, laid ir:rn•n·ersely 
arn1-.::; th"' lid. This little opern1ion, Fig. liO. 
which is more difficult than it appear"', 
is clom• hy firmly but lig-htly >:eizing the 

~~~~ii~~c~~ 1 (111i1~ 1~~~,\~:~:1 I!~k~:~~mc~o~:.';1~ 
ward!';, and the lid being clrnw11 well 

::~;;·t~i1~:~(~;,1 :~~ ~! r~ ~L \~~\'~:~11~·111 ~!~~\:~~\: ::~ 
up the e1lge of 1he lid O\'er th<' point of 
the finger, which i>: simuha11<'011sly dt•
pre:<:<t•d. lfthc probe be employNI, the 

~:;:;-;\l2;~ll~~!~e~~~:::(~:~ :1~:~et~!:1~~~ !!~~ Ever~lon of upper lid for detection or forelgu 
tiu_gl'r of one hand, while 1he probe i.:; bodle~. (Eri<Yi~eu.) 
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mauipuhled with the other. The t'yelid be ing c \·1,·rted , it s edge is prC's:-ied 
u;::;ainst the edµ-e of the orbit, when nlmost the whole conj11net i' al fold ('omes 
into Yicw. The foreign body may tli cn be remon:d with delicate forcl'p.s, 
the smooth end of a probe, or a moistened camel'sM hair bruf;h; it is sometimes 
possible to fee l the fo re ig n body with the tip of the fin~er, when, from it s 
transparency, it cannot be seen. In some ca.scs, in which the offouding object 
has eluded both t.ouch and vision, I lwxe succeed ed in d i:<lodging it by swce pM 
ing out the fold of' the eye lid wit h a camcl'sMlmir brush; and in one inst:"m r1•. 
aft.er 1 had fiiiled to detect the foreign body by e,·crting the lid, I sueccrded 
hy plllcing the patient in a bright light, with hi s head lhrown n·ry for brickM 
wanls, whe n, by si mpl y clrn.wing tli e lid a w;1y from the ball, I wt1s enabled to 
sec nlmost up to the sul cus. 

Contnsion of the Eyeball ma.y cause te mporary blindness, by inducing a 
condition of the retina analogous to concussion of the brain; in ot her c;1 ,;e~, 
the loss of sight mny be per manent, from detachment of the re tina, hemorM 
rhage, or inflammntory changes. The ordinary " bl:'i.ck eye" of pugili sts 
cons ists in a,n ext ra,v:isation or blood benea th the conjunctirn, and into the 
loose areolar tissue of the eyelids. In this situation absol'ption is oficn ,·ery 
slow, the subconjuncti,·nl stll.in Ro meti mcs persisti ng for sevcrnl weeks; ihe 
hcst application is cold water, 0 1· a mild alcoholic lotion. Contusion of the 
eyeball is sometimes accompauied by rupture of' tli e cornea or sclerotic, allowM 
ing tbe escape of the humors or the eye, and causing permanent loss of 
YiRiou ; in other cnses the rupture may be internal, cxtraval'ation occu rring, 
and filling the nnlcrior cha mber of the eye with blood, the iri i" being i-omcM 
times torn from it s c iliary attncl1me nt, or tli e Jen~ dislocated from it s position. 
The treatment coni'iists in the frcque nl instilh11ion of a solution of a1ropia, gr. 
ij-iv to f;5j, and in the administrntion of cll.lomel ancl opium, while the paM 
tie nt is kept in bed, in a darke ned room , and upon milk di et. After the abM 
sorption of the effused blood , \\'hi ch is usuri.lly soon effected, ,.ii=.ion may be 
restorecl 1 thou:?:h it is often rendered imperfect by bands of lymph crossing 
the anteriol' chamber and tli e pupil. A di s located l~ n s usually becomes calaM 
ractous, and often cnnses intense pain and frequent att:tcks of iritis, by prcssM 
ing upon the ciliary bodies and iri s ; in e ither case, extrnction should be 
promptly resorted to. From the m1terior ehmnber , the lens may be removed 
by si mple corneal section , and from the posterior cha.mbCI', by a similar opcM 
ration, a preliminary iridectomy having been first pcl"formc<l. If suppurati,·e 
disorganization of an eyeball occur, e xcision may be necessary to pre,·cnt tht: 
other eye from becoming sympatheLically in\'Oh·ed. 

}lon-penetra~ing Wounds nf the .Eyeball :ire not u!'lually of a se rious nature. 

;~~~~\:;~,~t~1;~~1~~~1~1~:,t~,:.~ ~lf'.~~~et:~~~~l' ~~itf~~1;~~~:~~0~;.ei0:~l~o0,~e1~Ire~;e:I\~· ~I;~ 
injury be attended with much pnin. P enetrating Wounds arc attended with 
mu('h gri:a ter risk, the chief dangers being from prolap~e of the iri s, escape 
of vilrcous hnmor, and, at n. later period , from infbmmMion. If lhe iri s 
protrnde, an effort shou ld bt: mnde to rep lace it by means of a fine probe; if 
tbi s be impossiLle, the projecting portion should be sn ipped oil' with curved 
scisso rs., :till! if a s taphyloma be sub,,;cqu1•ntly formed 1 an iridcctomy should 
be Jone opposite t.lic most trnnspm·ent purt of the cornea.: t.liis operation is, 
according to SoC'lberg " rell s, 111uch pl'ef'erahle to the old mode of treatment, 
by the r epeated n.pp lieation of nitrate of s ilver . lnci~e1l wounds of the scleM 
rotic , if not ,·cry large, may be brou:;i;ht together with one or two fin e sutu1·es, 

~:~~~)~~t~~~~:~~j \~:o~·,~~~:;Hr ,,::·~~\ ~:C~J::cz~I~ J1;L1t'.~~O ;~O~~~:~ Or~~lte ~~~lt~:~,~~y~f !fl~ 
eye, exc ision should, as a rule, be immedin .. iely pe rformed, e.-:pecia lly in puM 
ticnt s of tile poorer cla:;s, to whom the time required fo r treatment is a matter 
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of impol'tance. If an attempt be made to s:we the ball, cold compresses 

~~;~l~\l~I i~~:ret~Jl1;!1i~;!.,11~: ;;.pia1 ~e1!::~, ~~1·.;1~~~~~~,.~s~~, aai~!c~a~~~~~L t~n~a~1~i ~~:~ 
aniflcial pupil , to ex tn.1ct the lenR (i f this kwc become the seat of traumatic 
cataract), or to perform excision, if viRion be lost and suppu rntive disorgani
zation of the eyeball have occurred. particularly if Rympathe ti c implication of 
the other eye be threatened. The lodgment of a fore ign body in the deeper 
p~uts of the eye usually requires excision of the globe, though it m:-iy occa
sionally be possible to remove the offending subs tance while prcscn·ing useful 
vis ion. Dr. ::\IcKeown, of lJlster, has n"conled se\·e1·al cascsi in wh ich frag
ments of steel were remo,·cd by the aid of a pointed magnet introduced 
through the wound, and recommemls the URC of a lal"ge magnet, mo\•ecl about 
externally to the eye. as a means of tliag-no5i::.. .A nrn.gnet was also success
fully employed in a case recorded by .:\Jr. Jilcllardy . 

Nose .-Foreign bodies, Ruch as beaclo:, peas, bits of sponl.!e, etc., arc often 
in troduced by children into the nostril;;:, where they occn,sionally become 
firmly fixed, and, if allowed to rerna.in, c:rnse a troublesome form of oza~na. 
T he foreign hody mar usually b(' remon~d wiihoul murh difficulty, by means 
of delica.te forceps, a bent probe, a small scoop (such as is often placed at one 
end of a grooved d ire>ctor), or by means of Th udichum's douche, the r'U rrcnt 
being of course directed through the opposite nostril. J>olit zer1s air-bag is 
used for the same purpose by J. 0. Tansley, of New Y ork. r_r 

Ear .-Foreign bodies may be remo\•ed from the external ear with fo 1·
ceps, scoop, wire loop (as advised by Hutchinson), or, which is cert ai nly tlie 
safest means, by long-continued, and, if neces~ary, repeated syringing with 
tepid water, the pinna being drawn upwards, or, in the case of very young 
infant.::, dou·1uoards, so as to straighten the auditory canal. Prof. Gross USC'S 

a steel instrument, spoon-shaped at one end . and provided at t ile other with 
a delicate tooth. placed at a right angle. This instrument is doubtless very 
efficient and safo in sk ilful handR, but the general practitioner will, I think, 
do wisely to be sati:::fied with f'imple sy ringing, which is indeed. according to 
Dr. Roosa, and to Grubcr1 of' Yienna, much preferable to any other mcaus of 
treaLment. .An ordi nary hard rubber syri nge oft.he capacity of tln·eo or fou r 
ounces may be used, the returning water being received in a bowl held be
neath the ear. " '"hen there is much inflammation, Gruber ad\·ises that at
tempts at rcmond should be pO::itponed un til the subsidence of acu1e symp
toms, when the auditory passage may be d ilated with sponge tcntf', and 
shrinking of tl1c fore ign body promoted by the use of astringent solutions. 
Guersant prefers to ordinary syr inging, irrigation, whi ch may be conYc
niently effected wirh a Thudichum's douche, or by means of the double hand 
ball syri nge used for t he admi nistration of enemata. Should syringing fa il, 
or should a pt.:!rforation of the membrana tympani render its employment un
adv isable, LOwcnberg's agglutinative method may be properly tried; tliis- 1 

which is a revirnl of the plan long since taught by Pu.ulus ...-'Egineta, consi~IS 
in the introduction of' a delicate penci l tipp~d with glue or plaster of Paris:, 
which is allowed to remai n in contnct with the foreign body until adhesion 
takes place, when Loth may be withdraw n toget her. 

Cheek.-'Vounds of the cheek occasionally result in the formntion of 
troublesome fistuhc. If very small, a cure may be effected by the appli('ation 
of nitrate of si lver, of a red-l1ot wire, or of the electric cautery; if' hwger, the 
edges of the fistula should be pared, and closely approximalCd with sutures 
and a compress. I f the wound in volve the pa.rotid duct, its opening in to the 
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mouth may be obliternted, :lncl a trne Salivary Fistulct result. The ln'at
ment consists in csta.bli1<ihi11g an artifkial inner opening-by forming a !wtrm, 
by me:rns of a !'mall trotnr :111d canula pa!=sed in the natural dirertion of the 
du('t., the external ope11ing being sub:w<piently closed-or by 1he inµ:(•nious 
operation of the hte Prof. H orner. which consil'ts in cutting out the di1'ea,.;c•d 
tissues with a large <lnd sharp saddl<' r's punch, pressed firmly aµ:ainst a wood('n 
spatula pre,·iously introduced into thl' mouth, the external wound being then 
immediately closed witli t.he twisted suture. 

Mouth.-"-ounds of lhe Lips should be treated by the application of 
harelip pins, with ndd itional points of the interrupted suture, special c·nre 
being taken to secure act'ur:ue acljuslment of t.lie prolaLium. Additional 
firmnc~s may be aAOrdcd by the use of broad a.<lh<>sirn s1r ips1 passing from 
side to side, or of I lainsby'i; che<•k compref.!'Or, as after the operation for hare
lip. " 'ounds of the 'J'ongue do not require sutures, unless a consi derab le 
portion of the Or,!!an be nearl~· detached. J lemorrhage may require the appli
Clltion of ligalUres, or of the hoL irnn. " ,_ou nds of the Soft Palate, unlr~s 
vcr_,. small, require nitclu:~, which may be applied as after the operation of 
stapliylomphy. F orrign bodies, such as pistol-I.mils, teeth, or piecC's of tobnc
co-pipe, m<LY be lodged deeply in tile tongue or pharynx, g iving rise i11 !he 
latter situation to suppuration, and sometimes to fatal secondary hemorrhage. 

IxJunrns oF T11E Ni,:cK. 

Wounds.-These injuries, which are usually of the cliarncll'r of Incised 
Womids, are most commonly inflicted in attempts to commit su icide. It is 
occasionally a matter of some importance, in a medico-legal point of view, to 
be able to dekrmine wliether a given wound of the neck has been self-infli ('tcd, 
or rccei,,ecl at the hantls of ~rnother; it is, of course, impossible to arrive at 
absolute certainty upon this point. but it may be said, in general terms, that 
suicidal wounds commonly begiu on the left side of the neck (the pcr~on 
being right-handed), and paf<s transversely or obliquely downwards across the 
part, the extent of the wound on the right, being usually less than that on the 
left side. They rarely pe11etrate so deeply as to di,·iJe the g reat vessels; 
hence the primUfacie probability with regard to a. very deep wound," pene
trating as by a stab perpendicularly towards the ~pi n e," and perhaps invoking 
the \'Crtebral column, would be that it was not self-inHicted.1 'rounds of the 
neck may be cli,·idcd into-J , Non-penetrati119 Wounds, which do not imohe 
the air-passage or ccsopliagus; and 2, Penetrating Wounds, which do in\'olve 
one or both of those important organs. 

1. Non-penetrating Wounds.-Tlic clanger of non-penetrating 
wounds of the neck, is chictty from hemorrhage, which is often very profuse; 
if tile carotid artery or internal jugular ,·ein be wouncled 1 death may be almoi't 
instantaneous, and even bleeding from comparatively snmll vessels may pro,·e 
fatal in the depressed state, both physical and mental, which is usually present 
in p:l.tients who ha,·e attempted suic ide. Another danger is from the entrance 
of air into the large ,·eins in this region, which mciy cause sudden death, or, 
as in a case recorded hy Le Gros Clark, may pl'OYC fat~li at a later period, by 
the air becoming gradually mixed with the blood, and thus interfCring with 
the heart's action. The pneumogastrie or phrenic ner\'e may also be wounded 
in 1hese cases, and either eveut would of ilself almost certainly cause the 

1 See upon tl1is point a paper by Dr. Taylor, in Guy's Hosp. Re})Ol'ts, 3d s., vol. 
xiv. 1 pp. 112-144. 
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death of the patieut. The t1·eatment of non-penet rating wounds of the neck, 
con:-;i.,.ts in arrcllting liemorrhngc, aml in approximating the edg(•s of the cut, 
in :<ud1 a way a;;; to fo\·or union. E'"(!r)' bleeding ,·e~"'el, wh(·ther :utery 01· 

vein 1 shoul<l be se('urNI by lig:l.tures abo,·e nnd below 1he opening in its; coat~, 
or to either extremity if it be completely di,·ide<l. In ca<:.cs of arterial bleed
ing, in which the pr('Cise source of hemorrhage cannot be dc1ccteli, the sur
geon :-houlcl not hcisitate to ligate the common carotid. an operat ion '' liich, 
according to l:liJz, ha.s l1ecn done. in ea;;;es of p1mc1ured and incised wounds, 
in J l instan<:cs wi1h 20 rcconrics, the total number of' c~11les in which the 
carotid ha . .;; been tied for hcmorrh:1gc>. being, according to the same author, 
22ti. with 94 recoveries. .Approximation of the lipg of the wound is Oest 
eltCcted by numerou~ points of 1he interrupted suture, the ligature threads 
being lirought out at the :111glcs of the wound, where' they ser·,·e to secure 
drainage. The sutures should embrace tlie :-kin :111d superficial fascia only, 
and the det>per parts of the wound should be ~1pproxinwted by means of' br0ad 
s1rip.:::: of adhesin pla:::trr, Lrought obliquely a ronnd the neck. The pnrts 
should be fur1her rdaxed by bending the head fonntrds, with the c:hin almost · 
touchi11g the stern nm. :rnd by securing it in this po.-;ition, Ly means of a night
cap, or sling, which sliou ld pu~s from Llic occiput to a circular band around 
the chl'st. Primary union. though always to be sought, is rarely attained in 
cases of cut-throat, the whole surt~1ce of the wound not unfrcquently sloughiHg, 
aud e\'cntually heali11g by granulation . 

2. P e n etrating Wounds of the neck may inrnh'e any portion of the 
air-tube, though the larynx is the part usuatly a.ttCctecl. The relative fre
quency of these wound:; . in diftCrent .situations, may be seen from the follow
ing tab le of 158 cases, collected by l\lr. Durham :-

cartilage 

Tile special dangers of penetrating wounds of the neck, apart from such 
as are common to tht:se injuries and to those which are non -penetrating, are 
the occlll'rence of asph!Jxia, or more correctly apnam, emph!Jsewa, d!fspltagia, 
and, at a later period, bronchitis and pneumonia. 

lJijjlculty of Breathing, ending, perhaps, in complete Suffocation or 
.Apnceo, in wounds of the throat, may depend upon several causes. 1t may 
result directly from the accumulation of blood, eithe r liquid or clotted, in the 

~: f~;;.~~· ;~~'.!f d~~;~~~J~::r:~}fa:i~}:;~;;:~:\~~;,::i~;:~::~I~Ii~~;~::~~:~~ 
rnlar occlusion of the air.tube. Again, suffocation may re.suit from ccdema 
of the glottis, from submucous emphysema, or from the prcssme of an 
absce~s. 

Emphysnna is not usually a grnve complication; it may, howe,·er, as 
already mentioned, produce suffocation, when seated bc11c;ith the laryn~cal 
mucous membrane, or, according to Hilton, may pro,·e directly fatal, by pres-

2i{::~~:~£~~;l~~~~,~~;~~~~;ngl~~t~~~')~1z: ~'~.~~ :~ri ~~· ;~'~'~:~1;1:!;~:: 
or, without this part being in\'Ohed, from insensibility of the glottis-salirn 
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and even particles of food, may escape i.nto the air-tube, and make !heir appca.r
ance at the external wound. 

Bronchitis 11nd Pneztmonia may arise from the irritation produced by the 
presence of blood. pus, or food, in the n.ir-pa~sage~, from the admi::;sion lhrough 
the wound of cold and dry air to the lung1S, or possibly from the direct exten
sion of inflarnm::nion from the seat of injury. 

Among the occasional remote consequences of penetrat ing wounds of the 
throat may be mentioned alteration or loss of Yoicc, and the formation of 
a traumatic strictu re of the trachea. 01· gullet, or of' an aerial or ccsophag:cal 
fistula. 

1'reatment.-AftC'r the arrest of hemorrhage, as in cases of non-penetrating 
womHl, the surgeon may apply a fow sutures to either extl'emity of the iuci
s ion, leaving, however, the centra l portion, as a general rule, to heal by gra
nulation; an exception should be made in those cases in which the air-tube 
is completely cut acro1Ss, when, to prevent wide sc1mratio11 1 it may be neces
sary to apply a Slitch on either side, so as to hold the parts in apposition. 
The sutures, which in such n cnse should be of fine thread, rna.y be passed 
through the superincumbent · connect.ive tissue, or e,·en superficially through 
the carti lages thcmseln~s, one end being cut off~ and the other brought like 
a ligature through the external ,,·ound. ln other cases, from tlH: persistence of' 
venous oozing, or from the occurrence of dyRJHHX~:i on attempting to close the 
wound, it may be necess:LJ·y to introduce, for a time at least., a tracheal tube, 
as after the operation of tracheotomy. lf, :it any time, apnrea be threatened, 
the wound should be inst1111tly reopened, and, if neccs1Sary, artificial respira
tion resorted 10. Tracheal or bryngeal stricture may, at a later period, 
require the performance of tracheotomy, followed by systematic dilMation or 
even extenial division, as in a case recorded by Trendelenburg, or by excision 
of one of the tracheal rings, as prnctised by II. J.,ee; aerialjistula may (pro
vided the larynx he unobstructed) be closed by a. plastic opera.lion. 

JNJt;HIES OF THE LARYKX AND THACIIEA. 

A blow upon the larynx may pro\'e fatal through shock, or by inducing 
spasm of the glottis; when the injury is less severe, temporary insensibility 
on ly may result. The treatment, in slight cases, con::;ists in the adoplion of 
such measures as may pl'e\·ent subsequent inflammation, but if breathing 
have stopped, laryngotomy should be performed, and artificial respiration at 
once resorted to. 

Fracture of the Larynx is nn exceedingly dangC'rous accident, the 
mortality, according to Durlwm's statistics, being over 80 per cent. No age 
is exempt, though the injury usually occul's among young adults; Jlve of 

~~:~c1~1f~,~~~~svea;~:~;;.~e~f ~~e~lu1,~~ll:et:~u~:1 c~~i;~~:e;~;l~~'.~{~.r~ :~~yg~:~:hi;t ~Y~~~sJs~ 
are, according to the same wrih::r1 "falls ngainst hard an<l projecting i-uL
stancf's, blows, kicks, and pressure." Tliesymptomsnrelocal pain and tender-

~;s~~t~~:~~~~~1~1~~/l~~l3~~~;r~~!~::l~~~~e~l 1 ~:·~~\f{;yo~/t~h!0~~11:t~~~!~s1t:~~gd c~~l~~~ 
sionally crepitus. There are besides, often, dysprn.:ca and 1ividity of face, 
with the ordinary evidences of eollnpsc, emphysema, and expectoration of 
bloody mucus; the laucr symptoms al'e considPred by IJunt particularly 
unfavorable, as indicating lacemtion of the laryngeal mucous membrane. 
The annexed t:ible 1 from Durham, gives n. summary of 62 recorded r::1ses, .j2 
collectt:d Ly IJGnoque, and 10 added by Durham himself. It will be ob-
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served that death followed in eyer}' caRe in which the cricoid cartilage' was 
im-olved. · 

Car1ilagnfrnctnred. 

Thyroid only 
Cricoid only . . 
Thyroid and os hyoides 
Thyroid and criooid . . . 

~~~~~~~~: ~~~:~~: ~~~ ~~}~h~~les . 
Criroid and trachea . . . 
Crieoi(l, tracht>a, and os byoidc:i . 
"Fractures of larynx" 

Total 

:I 24 
11 

4 
9 

~ 

18 
11 

2 
9 
2 
2 
2 
1 
3 
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The treatment, in CMPS in which the displacement is slight, and in which 
there is no clp1rnrea, may consist Rimply in supporting the parts with com
prei-.;es and strips of adhesirn plaster. If, liowevcr, the r&;pira.tion be cmbar
Ta:<::ied, and particularly if there be bloody expectoration, no time should he 
lost in re:::.orting to tracheotomy, which, undt•r :mch circumstances, afiOnls 
almost the only chance of saving the patient. Eight of the twelve cascR of 
recovery were saved by operation, while in the remaining four, from Il ic 
absence of ha::moptysisand emphysrma 1 there isrrason to beli4.!\"Cias remarked 
by Hum, that the fractures were in the median li11e, and d id 1101 irwolve the 
mul·ous ml:!mbrane. After the operation. an attempt ma.y be made to restore 
the displaced parts to their propt::r position by manipulation. Dr. E. IJoldl'n, 
of ~ewark , ~. J ., has recently recorded a remarkal>le case of dislocation of 
tlte inferior comu of tile thyroid cartilage. 

Fracture or Rupture of the Trachea, without injury of the larynx, 
and without external wound, is an extremely rare and very fn.tal accidl.'nt. 
Cases are repor ted by Lonsdale, Berger , Beck, J. L. Atlee, ,Jr., R ober tso n) 
Corley, Long, and Drummond-those seen by I he two last-mentioned sur
geons being the only instances of reco,·ery. Jn Long's ca.;;e, life was saYed 
by tracheotomy, supplemented by removal of blood from the air-passagl's by 
suction, and by artificial respiration. Dr. Lang, a German surgeon, has 
reported a remarkable case of intussusception of the trachea, which proHJ 
fatal at the end of ten weeks. 

Burns and Scalds of the mouth, pharynx, and glottis are occa!l.ionally 
ml't with, especially among chi ldren, the most usual form of the injury re 
su lt ing from an attempt to drink boi ling water from the ~pout of a ten-kettle:. 
lt is probable that, in !"Orne cases, steam may n·ach the larynx itself, but in 
the majority of instances the air-pn.::sages become secondari ly invoh-cd, liy 
the extension of inflammation from the mouth and glott is. Tlie dnnger:-:. am 
th o~e of submucous laryngitis and redema glottidis, and the treatment consi~ls 
in the application of leeches and ice lo the throat, and in the administration 
of antimony, or of calomel nnd opium. Free mcrcurialization is considcrt.•d 
by Bevan and Corley, of Dublin, to be the mo~t important measure, and the 

1 A remarkable case has been recently recorded by S. Treulicl1 1 in which 110th 
thyroid and cricoid cartilages were broken- the latter in two places-and the ti·achea 
ruptured by the bite of a horse; lifo was saved by tracheotomy. 



3-l6 INJURCES OF THE FAC1'~ i\ND NECK . 

fatter surgeon reports n. succcssru l case in a child less tlian three years old, 
who in se,·cnteen hours took twen t y~four grai ns of' calomcl, and had six 
drndnns of mercurial ointment rubbed inlo his gro ins :md axillre. The o·de
nrnious mucous mcmbmne of the !':wees and epiglottis may be scarified with 
a long needle, or with n curved bistoury, wrnpped almost to its poi11t. with a 
strip of sticking plaf'ter, and, if suffocation appear imminent, tracheoromy 
must be pc1formed, ns a. last ref:ort, though its results under thef'e cin•um
srancc::> are for from satisfactory, 23 out of 28 cases collected by l\lr. Durham 
ha.,·ing ended in death . 

A similar injury may result from drinking corrosire liq1dds, such as the 
stro11gn mineral aeid~, or CH.ustic a lkalies. The treatment should betl1e .-.ame 
as in the c:.1se of scald of t.11 0 glottis or larynx. Of three cases mentionC'd by 
Durham, in which tracheotomy was performed for such an injury, two die<l 
and one reco,·ered. 

Foreign Bodies in the Air-Passages.-A great val'iety of sub
stances hu.n: been met with as foreign bodi1•s in the air-pHS~ages, the most 
common bei11g, accordi ng to Prof. G ross, graini:; of corn, bean:-::, melon-seeds, 
pebbles, n.nd cherry-stones. Se\'eral such objects, sometimes of a dissimilar 
character, Jia,,e been occasionally met with in the same case. Jn four in
stances leeches hrwe been extracred from the larynx, by )farcacci, Troiani, 
l\fa!:sei, and Clementi. Foreign bodies usually ente r the a.ir-passages thl'Ough 
the glottis, being drawn in, in rl1e act of inspiration, or si mply dropping in, 
as in the case of coin f' tossed in the air and cauglit in the mouth , or-as has 
prolmbly hi~ppenf'd in some cases. in which suffocat ion ha.Ying occurred during 
sleep or intoxication, the air-passages hnse been found to contain pnnially 
dige~ted food-the foreign body may be regurgitated from the stomach, and 
may then make its way through the glottis, the sensibility of which is ob
tuntlcd by the patient's condi 1ion. Jn other instances, foreign bodies hnxe 
entered the a.ir-passl\.!!es through accidental womHls or ulcerations of the reso
phagus, of the tissues of the neck, or of the wnlls of the chest. l•'iually, in 
one ca~c refencd to by J>rof. Gross, a. lymphatic gland pa.sscd through an 
ulcer in one of the bronchi, :~nd caused cka.Lli by becoming impacted iu the 
rima glottidi s. 

Sitt1alion.-A foreign body may be arrested in any portion of the nir
passag(•:;, Ori more rarely, may be mon~blt!, changing its posit.ion from time 
to time. The parts in which extraneous substnnccs are most apt to become 
impaet.ed 1 are the larynx and one of the bronchi, usually the right. 

Symptoms.-Tlw primary symp1oms, or t.liose of Obstruction, are similar 
to tho::c of infiammatory or spasmodi c croup , only . if possible, more violent. 
The pat ient feels a sense or im pending death, and is, indeed, fol' the time, in 
most immi nent danger. The face becomes liYid, the eyes npparently !'.tart 
from their socke ts, the patient gaf;pS :ind utters piercing cries, foams a.t the 
mouth, is perhaps convulsed, or foils insensible. The first paroxysm pri$sing 
off, the symptoms of Irritation become prominent. There is a short, <·roupy 
cough, with pn.in, especially referred to the top of thC' s1crnum , and nrnt·ous 
or bloody expectoratio11. Paroxyi:;ms of dyspnrea, with a sense of suffocation, 
rec11r from lime to time, and are due to the di slmlgmcnt of the foreign bocl_y, 
a 11d to its being impelled <lf!'Hi11st. tl1e larynx by the act of coughing. Auscul
tation will re,·eal various sign~ . according to the position of the fo reign body; 
if thi s be loose in any part of the tub(', it may be hcanl mo,· ing up and down 
with a flapping sound. and occa:.'ionally st riking th !! wall of the trachea; if 
fixed in the larynx, there will be a h:irsh, rough sound in resp iration, coin
ciding with croupy cough and the other symptoms of obst ruetion ; if im
pacted in a. bronchus, or one of i1s subdivisions, the respiratory murmur will 
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be u.~ually deficient. or riu i1 e abse nt 1 in the corresponding portion of tl1r 
nnd prohably puel'ilc 011 the opposite side, percussion gi' ing an equally 

~r::~~,!~:;:'.~::~~?;:t:~~«;;,'.~,~~~~;~:~t:'.~~:~'.~~~~:c,~::.,r,':~:,:,;:~:::;~I~;·;:\:;;~~~~ 
sound. 

Diagnosis.-Thc cliagno~is, though often ,·ery obscure, may, in most in
stance~, be macle, Ly careful inquiry into the hi:-1ory of 1he ca--e, and iu,·csti
gation of its ~yrnptoms. From crolfp the d iagnosis can be made, <lS pointed 
out by Prof: Gross, by observing that in that atfCc1ion the dyspw:ca is most 
m:u·kctl in inspiration, while expiration is most aflCctcd in obstruction from a 
forei~11 Lody. Aphonia is, according to the same author, the most trustwo1·
thy sign of impaction in the lar!Jn:r, a.s distingu ished from impact ion in other 
ponions of tl1e n.ir-t,ubc. From pharyngeal, or asopltageal obstruction, the 
diagno~is is to bf' m:ulc by careful exploration with the tinger and prol:m.ng. 
In some ca1'e~, by menns of the laryngoscope, the fore ign hotly has been act
uo.lly seen lodged in the l:wynx. 

Prognosis.-As long as;~ foreign body remains in any portion of the air
pa5~a.ge:-:;. the patient i.s in imminent danger ; the causes of clcnlh are suffoca
tion (which ma.y occur at any moment), hemorrhage, inflammation, ulce ru.
tion. absce~s, or simple ex l1 austion. The annexed summary, taken from l\lr. 
Durhnm's CSS<\)', shows compencliousl_v the results in 5J-1 ca.seS-these being, 
I belie,·e, the most comprehensive statistics which Lin,·e yet been published. 

1. Cases in 1d4ich 110 operation 1eas pPrformed :-

RESULT. 

Total of cases not O}lerated on 

2. Ca.~es in u:liiclt operatfre nieas11res u:ere adopted:-

0PERATJO~. 

Laryngolomy, follower\ by expulsion. . 
H not followed by expulsion 

I 

I 
··- I D•'1h•. co,·erie8. 

- - ----
. 95 9!i 

l!H 1-19 15 
5 5 
7 2 5 

271 ],50 

14 
3 

231 170 
20 15 
3 3 

12 12 

1 
3 

61 
5 

Total of case:1 O}li:~rate<l upon 283 

Total number of cases operated upon or not -- -;;gl rn-
The mortality therefore is, in general te rms, as nearly as may be, I in 3, 

the dcath -ra.te after operation being less than l in 4 (24.8 per cent.), but 
witltonl operation more than 2 in 5 ( 42.5 per cent.) . The period during 
which a foreign body may remain in the air-passages, and yet be spontane
ously expelled, varies from a few hours up to many years; in 64 of 124 ca~es 
of spontaneous expulsion with n.:con::ry, collectetl by l\lr. Durham, this penod 
was between one and twelve months. 
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Treatment.-ln a case in which tlie clyspncca is not urgent, a careful laryn
goscopic examination should be made, and if the position of the f'or<·ign 
bo<ly be recognized, attempts ma..v be made to r<-·mo\·e it by direct {'Xlraction 
with suitable forceps; the same means may be employed after opening the 

Fig. lil. 

Application of the laryngoscope. (Erichsen.) 

trachea, and will then be more likely to succeed, as the risk of strangulation 
is removed. Yoltolini proposes to search for tlie foreign body by introducing, 
through the tracheal wound, a specubtm modelled af'ter the ear speculum of 
Brunton. Inversion and succussion, which, though occasionally successful 
before tracheotomy, nre under such circumstances both dangerous and pain
ful, may, after the operation, be of much service in facilitating the escape of 

' Fig. 172. 

Throat.mirrorus"ti in l:i.ryngo!coJ>.f. 

the offending substance. In the large m:~jority of cases the surgeon should. 
ns soon as he is sntisfied as to the nature of the case, perform trac!teotomy, 
or if the symptoms be \"Cry urgent, laryngotomy, the latter operation being 
more quickly nncl more ea.sily accomplished. If the fon,ign body be now 
found in the larynx, it should be dislodged and exlracted, rhe surgeon, if 
necessary, dividing the thyroid cnrt ilnge in the median line (t!tyrotomy), or 
this and the cricoid as well (crico-thyrotomy). If' the foreign body be in the 
trachea or bronchi, it may be immediately expelled through the tracheal 
wound, or more rarely through the mouth-though in other cases it may not 
be ejected until eevera.I hours or days, or even a much longer period after 1he 
OJlf'rntion. There is :some d iffbrence of opinion, among surgeons, as to the 
propriety of endeavoring to extract foreign bodies Liirough the tracheal 
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;~;:~i~~1I }~Yt t~:~~~~ ~f' ~~~~~~:~~ n~!r·n~ ll~:~~:1~j·::8t~~~lt~~~i'c~u~11 ~:~~'i 1~e1~~; ~:1 ~:·0~~1:-~ 
-11 cnsei;:, in which remornl was effectt>cl by forceps, having g iven 39 n•co,·er
ies, and but 2 denths, neither of which nppt'ars to have been due to the use 
of' the instrnmenf. The Lest forceps for the purpose nre th ose devised by 
Prof. Gross ( Fig. 173), the blades of which are fiv e inches long, and whirh, 

Fig. 173. 

Gross's tracilc~I forceps. 

being made of German sih·er, ca n be bt•111 to suii 
they are so delicate as not materially to interfore 
ing the necessary manipulations. 

After the exit of the fo reign body. the wolm1l ma.y usually be closed at 
onc(', but, if there be much laryngeal irritation, a tube may Uc intl'oduced 
for a few days, until this has subsided. 

Subl1yoidean pharyn,qotomy (st:e Chapter :XXXYJII.) 
be preferred to either laryngot.om y or tracheotomy, :ind has 
resol'tcd to in a case of foreign body impacted in the larynx, 

St:RGICAL TREAT:'llE'.\'T OF' AP'.\'lEA. 

Apnc:ea, or as it is more commonly called, Asphyxia, may arise from 
various c~w~es, such as drowning, inhalations of cltlornform or of poisonous 
gases, spa::-m or ocdema of the larynx. or the presence of false membrane, of a 
morbid growth, or of a fore ign body in any portion of the air-passages. The 
i;:urg:ical operations employed in the trea1memof apnrea, nre, artificial respi
ration and the various procedures which are included untler the general t Cl'm 

of bronc/1otomy. Bronchotomy is a.ppli c:1ble to cases in which the air-passages 
themselves are in any way obstructed; 1frt{ficia.l R espiration to c:ises in 
which the air-pas~n:zc_•s are free, or in which apnrea. contiuucs after the per
formance of' bl'Onchotomy. 

Artificial Respiration.-This may be effected in several ways :-

l 1a.~ ·atr~~~~i ~~e~1~~::i1~:t,c~~io~~c~1~?~:~~;1;\J;jl~~tii1~li~b!~:~~1!~i 1 ·:~.\~:~11:~:1~ 1·b: 1~\~;~ 
ployed in an emergency, and mn.y be resorted to, in any case, while more 
cflicient means are being procured. 

2. Inflation wit!t Bellou:s, provided with a. su itable mouth or no"c piece, 
may he elfo:iently used, provided that care be taken to secure expiration by 
manual CO llljJl'(•;:s ion, and that the instrnmcnt be worked gently, and not moro 
tlrnn tl'n or twelve times in the minute. 

01 J~~ r ~~~:~~o;~a~''f~il~?·~~~~ ~~~s l~~;i~~t c~~1~~\~~ni/1~ ~:t~~~1;:in~~~=,~~(~~r~,1~~e: 
bladder , fittP<l with a mouth-piece. 

4. Artificial rei;; piration may readily be practi~cd by altcrnntely Compress 
iu,q tlie Glif'st a1id Abdomen with the Jfaarls, to i111i1ate expin.1tion1 and then 
allowing the natural resiliency of the thoracic walls to produce expansion, 
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antl thus imitate inspiration. This method is \'Cry easil.\• applied, and is pnr
ticu lary suitable in ca:-:es of apparent death from c hloroform. 

r1. Silvester's Aletlwd, which is tlmt adopted by the Hoyal Humane Hocie1y, 
of England , consis ts in placing the pntient in a supine po~ition, witli the hea<l 
and shoulders slightly e levated, then grasping the arms above the elbows, 
drawi llg them gent ly but s temlily upwnnls till they mee t abo\'(~ the head, keep
ing tlwm thus for two seconds, and, finally, briuging them downwanl~1 and 
pres~i ng them for lwo seconds more aga inst til e side:-: of the chc~t. Thi:; m:mi
puhtio n is to be repeated , fiftet! n times in the minute, until natural rei'p ira
tion is es tabli shed, or until a suflicient time lrns elapsed to show that furth er 
effortsarem:eless. 

6. Dr.B.Jfoward's •1 D/rectJ1/ethodi"for ca.sesofapparen ldeath from drown
ing, consis ts in turning t.he pa1ient dow.nwmd.-; with~\ roll of clothing urnler 
the chest and aLdomc>n, and making pressu re on the b;tck so as to force the 
water ont of the lungs and stomach ; then re ve rs ing the pa1ien1's position, 
putting the roll of clothing under the back, placing bis hands together :LLove 
his head which is kept low, and practising artifi c ial respiraLion by compres:-.i ng 
the lower part of the c ltes t, and leLt ing go with a j e rk so as to a llow tlic parts 
to ex pand by tlieir natur:.11 res iliency. 

7. JJ/ars lialt _Halt's "Ready 1Jiell1od."-'I'\ 1i s mode of treatm ent, which is, 
upou the whole, Jll'Obably the bes t yet sui;rgested, i:3 thus desc ri bed by it s di s
tinguished author, under the name of " Prone and Postural R espiration:" -

"(1.) Treat thr> patil'nt in ;;tanlly, on the spot, in the open a ir, ex posi ng the face 
and chest to the breeze (except in SC\•ere weather). 

" L To Clear the Tl1r()(lt . 

''II. ToE:rci1eRespiratio11 . 

" IV. To Induce Circ11lalio11 and IVarmtl1 . 
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\'(hate,·er rnocle of treatment be adopted, should be perseveringly continued 
for three or four hours, unless sooner succes~ful; if secondary apnaa conw on 
after apparent recon~ry, artificial respiration i-hould he again resorted to, 
together with the i~pp li eation of' electricity to the base of the braiu and upper 
part of the spinal cord. 

Bronchotomy.-Under 1hi$ name are emhrncPd the operaiionsof Laryn
golo111y and J)·acheotomy, tO~l'lhcr with their modifications, 1'hyroto1!1.'I/, 
Crico-tliy1·otom,1J, and Laryngo-trac!teotomy, the names of' which sulficicut ly 
express their nature. 

1. Laryngotomy.-ln this operation the windpipe is opened through 
the crico-thyroid memb1-ni1c. The larynx being ste:\dicd between the thumb 
nnd fingers of the left ltand, the sm·§!T'On makes a longitudinal incision of about 
an inch, in the median line, over the lowt:r half of the thyroid car!ib~f', the 
crico·Lhyroid spare, and the cricoitl cnrtilagc. The stcrno.hyoid muscles being 
now separated, and the intern:!11ing fascia and connccli\'e tissue diYided lo 
the full extent of the cutaneous wotmd, the knife is at once thrust, with ils 
edge upward!', through the crico-thyroicl membnme and its mucous lining, 
into the bl'ynx. The opening is tlwn enlarged transversely as much :u; may 
be required, and the tube introduced. The on ly vessel likely to he cut is the 
crico.thyroid artery. which should. :1.S a rule. be ~eC'urecl before opening tlie 
larynx. This operation, which is by no means difficult, may be performed 
either with or without the aid of anrei-thesia, the patient being in a n·cum
bent position, with the head thrown backwards, and the neck rendered promi
nent by means of a pillow beneath the nucha. 

2. Tracheotomy.-ln this operation two or more of the tracheal 
are di,·ided, or an clliptiC'al portion of their anterior face cut away. 
patient being in the position already described, and fH'Cferably under the 

Fig. li-L 

Traclu•otomy. (J,iston.) 

fluence of an n.nresthetic, the surgeon, stamling at his left side, or, which I 
prefer, at his hen.cl, makes a longitudinal medi:in incision, exh•1Hling from the 
bottom of the ('l"'icoid cartilage to an inch :ind a half' or more below, according 
to the k·ngth of the 1wck. The subcutaneous fat :.iml a.rcolar tiS!'UC arc simi 
larly divided, ca.re IJeing taken to avoid any superficial Yeins; the stcrno-
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hyoid n.nd sterno-thyroicl muscles beiug lhcn cautiously ~epa1·nted with the 
handle of the k11ill., or with the din·ctor, tlic trachea, cro!':sed by lhc i;;thmus 
of the thyroid gland, is exposed. The trachea may be opened abo"e, !11rough1 

01· below the thyroid is!h mus, the first being, in the case of chi ldren e:-pe
cially, tl1 e point to be preferred; if it be neCC!'sa ry to cut through the i s rlnnu~, 
a lignture must be tirst app lied on either side of the point of division. Jlcmo1 -
rlinge having been arrested, the surgeon draws forwards the trachea. with a 
single or double tenaculum , and thrusting in his k11ife, edge upwn.rds, divides 
the nccc::;sary 1ntmber of rings. Tlic tube is then at once introduced, and, 
when the respi r:l.tion has become tmnquil, the surgeon may, if it be thought 
proper , temporarily rcmo\·e it , and proceed to cut away an elliptical portion 
of the front wnll of the trachea; thi s step, though not, I think, in itself objec
tionable, is, howe\'e r, seldom neccssal'y . 

The above description presupposes that the surgeon has time to make a 
carefu l di ssection of the superincumhent parts, before opeuing the windpipe
and , in the immense majority of instances, eno11gh time is afforded for this 
purpose. I believe, however, with Mr. Durham, that cases are occasionally 
uwt wi th , in which it is very im portant to hasten the steps of the operation; 
:ind , in such :tn emergency, would recommeud a phn described by that 
au tho r, nntl whi<:h he Msures us he has n.drnntagcously employed in nineteen 
in :~uu1ces. In this method the operntor (standing on the patient's right side) 
places the forefinger of the le.ft band on the left side of the trachea, and the 
thumb on the right, pressing slearlily backwards until he focls the pulsation 
of bo th caro tid arteries. By slightly approximating the finger and thumb, 
he feels that the trachea is firmly and securely held be tween them, and knows 
that the safo1y of the great \'essels is insured, while the ti :.sues over the wind
pipe a.re rend1;1·cd !cnse. The tinger ::ind thumb thus placed are not to be 
mo,·etl until the trachea is reached. By a i:. ucccssion of careful incisions, the 
surgl'on now cuts boldly <lown on the windpipe, the finger and thumb on 
either side helping hi1n to judge of' the position of the median line (from 
which the knife must not deviate), a.ncl, by their prcs,.ure, causing the wound 
to gape, and the il':tchc:a lo ad\'ance. The forefi nger of the rt'gltt lwn<l is 
pa .. sed from t.ime to time into !he wound, to make .s ure that no important ves
sel is in tile way, and when the trachea. is reached the knife is introdnced 
(guarded by the right fon.:fiuger), or the windpipe may be se ized with a 
t l'naculum and opened as in the orclin · ry operntion. 

The ch ief dan,qer from tracheotomy is from hemorr/1ar1e: instances are on 
l'ecord in which the carotid , or even the innominate, al'l ery has been wounded, 
while fatnl bleeding has not unfrcqucntly occurred from the division of large 
veins. Arterial hemurrhagl; should, of' course, be checked before opening the 
t rnchca, and bleeding veius should n.lso be secured, pl'ovided that death from 
suffOcation be uot likely to occur while th is is being done. It must be remem
bered, however, that the venous conges t.ion is due, in great measure, to the 
obstruction of the patient's breath ing, aud will be l c~:;c ncd as soon :ls free 
r c>spiration is established; hence the surgeon should not fear, if n ec~s.sary , to 
opt•n the windpipe even wliil<:> venous bleeding continues, introducing Lhe 
c:11111la, as has been forcibly said, " even through a very pool of blood." ]n 
ordc1· to avoid the ri sk of hemorrhage, Vcrneuil , Bourdon , and Fowler, of 
Bt·ooklyn, recomnw nd the use of a knif"e heated by the galvanic cautery/ :\nd 
repor t senral cases in which tracheotomy has been thus bloodlessly per-
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formed. I cannot but doubt, how<.·,·er, whether this mock of treatment will 

t' \. £·~~~~:~~:;~~~~~1 ~ ~1 ~o~~:!1i; :~ :·:ra~ !~~~··~,\: ~:1e '~~:::~I i~~~ ~ ;~ i~~~! ~ i ~1<.;:~ 1i 1~~~1 .of J ary n go I om~-, 
with tracheotomr above the thyroid axis. Its mode of pcrformauce requires 
no :;pccittl dc.scription. 

After-treatment of Cases of Bronchotomy .-In almost all c:~<'s, 
exC'ept those of foreign body in the air-pa~::;age:o., it i.s necC:'sary to introducP 
a trucl1eal camda or tube, which must be worn 
until the powprof brcathi11p: through tlw larynx Fig. 1i5. 

isrc»tored. Thetubeshouldbemadeof>ih·er,; 
with a cur\'e of r:Hher less than a quarter of :i 

circle. double. so that the inner canula maY be 
n·mo\'<'d and clcan~ccl, while 1he onkr reiains h 
ir-. position, the two beinf! secured by means of 
a button attached to the nctk-plnte of the outel' 
one. The neck-plate itself should be so ar-

~~~'i1:fict<:ie a~1~~~~~~o~~· : 1111~ 1~~1~~~~~1 ,t~n1(~~~·1: ~·;~1~~-;~ 
tuhc should project be.rnnd the oute r one for ~ 
ahout a quarter of' an inch. a.I either extremit)' . Tracheal tube. 

The eanula should be from two to thn'C inches 

!:~o~~:~~~~1 ,i1~\1~d; I ~~ 1~-~~~;~:~ b)~~;.r·u!!0::·;:~:r a~t~:;~;otomy 
little fl:utened, the transn'rse being somewh:lt greater 
terior diiuneter of its ::-ecrion . 

The cairnla nbo\'e dt'~crib(•d 1 which embraces the improYements of both 
OLrC and Hoger, i~. I think. prefenlblC' to eithe r the ordinnry double tube 1 or 
the bin:d\"C canula of Fuller. )Ir. Durham has suggested a still furtl1C'r 
mo1lificutio11 1 by which the l ~ng:th of the· tube can be regulated, by means of 
a ~L·rcw . to meet the emergencies of any particular case. To facilitnte the 
iurroduction of the tube . tlte edges of the wound nrn.y be held apart with two
or three-bladed dilatin~ forceps.. or, w\1ich is better, a blunt-pointed pilot 
trocar. as ~ugge-;tcd by Dr. Gairdner1 or :l. fonest rated tubular trocar, n:o. 
l!mploycd by )1. PCan 1 nmy be thrus.t in with the carnila, to be withdrawn, 
or ('Ollr-;e, :lS 50011 as the h1tter is in place. l\lr. Dul'hnm ('Ill ploys a "lobstf'l'
tailed" trocar. con:-tructed on fill' :o.ame principle as Sqnil'C's ·' ,·erlebrated" 

ca*~~e~~m:i~e~~t~~ 1 ~1~~1~o~:;~~;]~e~~ 1 ~;~1~J;·;1 l\!~~:·:·~~~~1 ~·-~k~:~;le:; 1 attached to the 
neck-plate, and fn ... .;tened around the neck. During the whole COltl'SC of nfkr
tl'(•atmcnt, the atmof.\phere of the room should he kept moist am! warm (about 
80° Fal11·.); the inner tube ~honk! be fn•(]uently removed and clcam•ed, and 
if lit<' operation ha.\·e been done for p:-cudo-membranous croup or diph1h(•1·ia, 
lime-water or dilut<' cal'bolic acid may. from time to time1 be ntporizcd 
thrnugh the tube with an atom izer. The expectorated matters should be 
co11stantly wiped away, and accumulations of mucu;; or false membrane rc
mO\·ecl with a. (•amel15-liair b1·w~li, feather , or" clbow -forccp~.n As soon as 
the canula can be safely cli:"pC'nf.\cd witl1, it may Le remon..'d, but this shou ld 
not be done permanently until. by lcavi 11 g iL out for scvcn1\ hours at a time, 
ii ha.- been proved that the l'unction of the larp1x has be1·n restored. 

Jf it be necesgary to perfo rm bronchotomy in an emergency, and when a 
fl'aclical ('anula. cannot be obtai ned, the surgeon must ha.\·p recourse to excis 
ing an elliptical portion of the tracheal wall, anti keeping the Nlges of tl1c 
wound apnrt with retractors made of !Jeni wir<• (the liook~ of ordiimry l:irge 
'•hooks and cycsn will arn;wer), secured by an elastic band pasl'iug behind 

:!3 
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the neck. ff apncra persist after a free opening has been mad<~ in lo thf' wind
pipe, the Snrf!;eon must at once resort to one or olhe1· of the methods of pra<:
tising artifkial l'1.!Spiratio11 a.lreruly described. Dr. Bevcrlf'y Hobin..;on, of 
New York, Jias de,·ised an ingcni_ous "insu(J\ator," by mrans of which the 
smgeon can directly infhtte the patient's chest, through the tracheal tube, 
without incurring any risk from con met with the secretions of the part. This 
instrument or a double-acting bellows, as rC'commended by Dr. R "r· Rich
anl,.on, should be employed in ca<::e suffocation is lhrea,tcned by fal:,;;e mem
brane a<'Cumulating below the opening in the trncliea; or, if neither of these 
be at hand, i\n ordinary liand-b::i.ll syringe (reversed) may be used, ns sug
gested by Dr. Green, of Brooklyn. 

Choice of Oper ation .-The relati,·e ad\'antages of laryngolomy and 
tnu;lteotomy ::ire still a matter of dispute among jll'actical surgeons. Tradic
otomy is preferrPd in all cases IJy l\Ir. )farsh, and laryngotom~·, or bryngo
traclieotomy, by 1\Ir. Ilo!mcs, especially nmong children. l\lr. Erichsen 
recommends laryngotomy for adults, and tracheotomy, abo,·e the tli~Toit! 
isthmus, for children; while i'\lr. Durham considers that the atlv:iutage:-l of 
opening the trachea bf'low the isthmus, as compal'ed with it:-i risks and difli. 
culties, arc greater than those afforded by making the opening higher up. 
·wh ile I do not believe that any ru le of unive rsa l application can be safely 
laid clown upon this question, I wou ld ad,·ise, in general terms, that tracl1e
otumg abore the isthmus should be preferred, in all cases in which time is 
affOrded for a careful and deliberate operntion, but that if great haste is esscn
tial. lm·yngotomy, which may readily be co1n·er1ed subbeqneutly into laryn90-
tracheotom.1J, should be performed instead. \Vlien the opcrn.tion is required 
by 1bc presence of a foreign body in the windpipe, a more definite rule may 
be given. Ir the offending substance be lodged in the larynx, that. part itself 
must usually be opened, though Dr. J,cfti.::rts, of Kew York, has under 1he~e 
circumstances successfully employed l\falgaignp;'s and LangenlJeck's operation 
of wb-ltyoidean pharyngotomy (Sl~e Chap. XXXVITL), but if the foreign 
body be in any other part of the air-pas.sages, t racheotomy is the operation to 
be chosen. The risks of tracheotomy, per se, ure not very grea!, dealh in 
fatal cases usually resulting from continuance of the di;;ease rather than 
from the operation. I have been so fortunate as to save tliree out of 
four cases. 

JNJURrns OJ-' Tm~ CEsoP11AGus. 

W ou nds.-These have already been alluded to in descr ibinf!; pcnetrnting 
wounds of' the neck, the treatment of which i11jul'ies is complicated by the 
ccsophageal wound, through the difl1culty the11ce arising in atlminiiitering the 
ne<:essnry amount of nutriment. A patient with wound of the gullet, may be 
fi.-'d through an elastic gum. catheter, introduced through the mouth, or, if, 
with suicidal intent, he refuse to sepanite the jaws, tliroup;h the nose. By 
this means fl. pint of beef-cs.~encc, or of 11 eggnog," may be introduced two 
or three times a day, until the power of deglutition returns. If the wound 
is above the position of the larynx, suffocntion may occur from the f:.upel'\·en
tion of redema of tlie glottis-an accident which would call for the immediate 
performance of laryngotomy. 

Ruptur e of the <Esophagu s is n. rare form of injnr~~of which Charle::;. 
of Belfast, bas collected 15 case:;; 10 thes;e may be :uhlecl one obs<'rvcd by 
Dr. William Hunter, and other:' r<'Cl'ntly reporterl by Dr. J. S. B<Liley, of 
Albany, and Dr. G. 0. Allen, of Boston. Tlie aeci<lent has usually occurred 
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durin)? the a<.'t of ''ornilin)?, and thr ,.;ymptom~ n_1·c intense p:-tin w ith collapse, 
followed by d<.':Lth in the cour,.;c of n few hour.-:. . \ ccording 10 Fi1z, the 
afft'L'tion i-; "'ill rarer than woultl be indicatl'd Ly the ahon figure,.., many 
of 1he repor1ed ca.'-es bcin~. iu the opinion of this auihor, really instances of 
po,.t-mortem :;ol'tening and perforation . 

Fore i gn Bodi es in the Pha rynx or CEsophagu s .-For<'ign 
hodie.-; not unfrequendy bN·ome impat·11.~d in :;omc portion of the foofl -p:L ..... age 
(u .. u:illy, ac<'ording 10 If. .\lien, either at the po,,ition of thl' cricoid c:i.rtilage, 
or just abon; the cro,,.;in,\?: of the left bronch11.;), and produce not only g rea.t 
irrit:i.tion and d ifficulty of sw:i.llowing, but may en'n induce suffOcation Ly 
prc,.;,,ure on the windpipe. T he s,11111ptoms 'ary with the ntllm·e, sizt•, ::mcl 
po-.ition of the foreign bocly. .A fi-;h-bone, bristle, or pin may be raug-ht 
Let ween the ton;;;.il and h:\lf-arche:-< of the p:ibte, :rnd gi,·e ri:-<e to much dis
comfort, with tickling cough, dyil.phagia, and nausea. A pointed body in 
thi_.., situation may e\·en perfo rate an import:lnt ve!'scl, and thu!=i cause death 
by hemorrhage. ~\.. holur.:; of food, arn.•.;ted at tho summit of the oosophagus, 
may ;;;.uflOcate the patient by pre~sure on the brynx; or, again, a hard body, 
,.;uch as a bone or tooth-plate . may. if impac.-ted, produce ulceration of the 
oc~ophageal walls, and pcneti·ate into the larynx, or other impor1ant struciurcs 
in the nei~hborhoocl. 

The diagnosis is u,.;ually snffieiently evident from the scn~ations of the 
pa1ient, but in any ca;;;,e of doubt, the surgeon, be:;ides cart•t'ully in~pt•ct i ng 
the pharynx in a good light, "hould ~weep hi" linger around the part ar.:; for 
a~ he c:m reach, and cautiously explore the oo,.;opha;:rus with a well -oiled pro
bau:t· I n some case:-:. lhe laryn~o~t·ope may bt• m.:ed to fac ilitate the exami
nation of tht• upper portion of the µ-ullet. Though the forl'ign body can thus 
u~ually be di:-;coYered, if present, a .. mall i'ubetance, such as a fish.bone, may, 
from the peculiarity of it~ position. elude detection CYen after carefu l and 
repeated explora1ion; on the other hand, tlie sensations of the patie nt may 
continue to indicate the impaction of a foreiµ:n body for a long period, when 
none is really pre:..ent 1 and <csophagotomy ha.. .. nctually been performed. ou more 
than one occa ... ion, without any ,.uL .... 1auce being found which could account. 
for the patient's :symptom~ . 

Fig. li6. 

~ 
Burge's re~<.1pha.:eal rorceps. 

1'1·eatme11t.-Jf suffocation be th rcalcncd, unlc~s the fon:ign body <·an at 
once Le seized and r<•mo,•NI. tracheotom." should be re('iort('d to without d('\:q. 
Jn enry ca:-;e an effort should he made to extract the foreign hody throu~li 
the mouth . and this ('an usually Le done, either by simply hookin~ it out 
with the finger (if lod~Nl in th!' pharynx), or by the cautious usC' of <1•:so 
pl1ag:eal forceps, or of the horseh:dr, or swivel probang (Fig. 177). Dr. 
Lamm, a Swedish surgeon, ha" !'uccecdecl in wa'.";hing out a foreign body 
from the re,.;ophagus by ~yringing throuµ:h a flcxihle cathC'tcr. If the fon·ign 

~~~~~~1~~e~f' i~uc:~1: i~~:~~~·<.:1li~tn~: \\;~!\·~le;~ ~~ :~i~1:!;~pt~rp:(~~:~c~ri1~\~~·1~01~~ ~~~~~\j 
coin, it mny, if its extrnction prove difficult, be pushed onwards into the 
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Fig. 177. ~tom:1eh, with n spoup;e or i\'ory·hc:ul<'d prolmn,l!. 1 

H. as occasion:illy though rarely happens, a fon•ifrn 
body in the gullet can IJe neither extracted, nor otli<.·1·. 
wi~e <li:-oposed of, it slioulll be remornd tliroup;lt an 
external incision, by !he operation known a~ plwryn. 
gotomy or asoplmgotomy. 

<Esoph agot omy.-If lhe foreign body can IJe 
felt externally, the ope ration should be do1u> on that 
side which is the most prominent; othcrwi:;c• the 
kft side is to Le chosen, as the ccsophagus naturally 
inclinc·s somewhat in that direction. The p:uient 
sltoul<l be an~l'stlictizcd, and placed in :i. supine po~i
tion, with the ltc:id and sliou ldcrs a l ittle raised, and 
tlie face somewhat averted. An incision, fom 01· five 
inches long, is made in !lie space hetweeu the trn('liC'a 
and the stcrno.nrnstoid muscle, bcginni11g abo\'e, on 
a Je,·cl wit,li tlic top of the t hyroid carlil:tp-e. This 
i11cision is cautious ly dcqwned, the omo.hyoicl mttS· 

elf', and the outei· liL res of' the sHlrno.liyoid and 
slerno.thyroid. being didclcd if necessary; the carotid 
sheath is cal'ef'ully drawn outwards, and held with a 
blunt hook, tlie trachea and thyroid gl:rnd Ueing 
similarly drawn inwards. If the fo rei~n body C'<Ul 

now be felt, the ccsopliag11s may be i nci~ed dircl'll.v 
upon it; otherwise a sound or cun·ed for('epl" Rliould 
be introduced through the mouth, :u1d made to pro. 
jeer in the wound, thns :i.tfol'ding u guide to the point 
at which the gulle t !< li ould Le opened. The incision 
nrn.y be subsequently t"nlarf!,'ed, either upwards or 
downwards, and the foreign body l!Xtracted wi1h the 
ting('r or forceps. 

Sp(·cial care must be taken, in this opemtion, not 
to wound either the infc1·ior thyroid artery, or the 
l'C('111·rent laryngenl nen·e. The incision i;hould be 
a.llowed to heal by grnnu lation, !he patient be ing- fed 
through a catl1l' lcr, as afte r an acciden1al wound of the 
ccsoplia~us. This operat ion is essentially 1hat which 
has beeu suec<'ssfu ll y performed by Hyme, Cock. :rnd 
Cheever , and seems to me in e,·ery way prcforable to 
that by :t median incision, which is recommemlt-d 

HorbQhairprollang,orRa· by ::\Glnton . Tlie results of cc:;oplrn.gotomy for tlie 
rcmo\'iil of' foreign bodies are quite encour:igin~, 33 

ca~C'R to which I have rcforcuccs having given 2G rccoYerics and only 7 
deat h8. 

1 An En(tlish !inr_g(•on, Dr. Stcwnrt, has recorded a case in which a licefisli was thus 
succcs.;;fully dispo:;ud of. 
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CHAPTER XVIII. 
IXJrRJE;-; OF TIIE CllE:O:.T. 

CO'\'Tl.S I O~::\. 

Contusions of the Thoracic Parietes, Unaccompanied by 
Visceral Injury, an• \lliUa.lly of bllt 1ritti11g- imporrauce; if there be much 
pain at11•11din~ the art of re;;pir:ition, the "ur~con ~houltl fix rl1e injun•d si~le 
with broacl ,.;trip8 of adlu'-.iYc pla.:;ter, preti .. Ply n,;; in a l'tl"C of fractured ribs. 
An O('('a.:ional co1iscqu<'nl'e of Se\·crc <'ontu:-;ion of the d1<'st, is the f'on11ation 
of an al,;;('1•,.;,;; beneath th<• pectoral nrn:-;clc: ~nppuration in this situation may 
continue for :i. <·01hid<•raJ1lr 1imc withou1 bein~ recognized, pointing at last 
probably in the axilla. The local i;_rmptom,., arc nc<·e,,;:;al'ily olJ,;;cure, con
si,.;ling mainly in gr('at. pain, and p;cneral swl•lling of th e wltole pcctom.1 
region; ehould. howcn.'r. thC'-:c symplOm.:;. follow an injury, and coincide with 
the con:-:.titntional C\'ich•n(·cs of the exi:-:.tence of' der1H•eat<'d l'uppuration, the 
proper treatnwnt woultl Ix· to cut down in tht• direl'tion of the mu,.,e11la1· 
fih1·(':;:. enlarging the exploratory incision subsequently, as much as might 
be nece::.,..ary . 

Contusion, Accompanied by Rupture of the Thoracic 
Viscera, without fratture, and witl1ou1 exl!·rnal wound, i.; a rare and dan
:rcrou-: a<'(·iilt•nt. which may re:;ult from the <'On tac I of a l'jlCnt ball or pic·cc· of 
bhcll, from being nm on•r, from falls from n IH'i)!;lit, etc. 

R.1tpt11re of t!te Lu11g has he('n oeca~ionally o\J:-;c1Tctl, undc·r the~e f'ir('11m -

:,~~1i~c1~\:1:;~it~:'~~~ tlt~~:c ,..~·~;~i1~~e~f' lJLL~ S~~~:~'.;::\1~0-;::~i~~;t~i·~~co~~1~:f.:-:.la;J'li1~ 
symptom" are tl10;;e of' wonntled lung-pneumolhonlx, with. pcrhapi::;, emplty
:scma, ha:-motl10rax, lttcrnoptysis, and, a.ta later period, pleul'isy ;UHi pneumonia, 
with accumulation of pus or serum in the pleural t:n·ity. Tlw mechani:-;m of 
the Jc:;;ion in these C:\-"l':-i i;;. doubtlc,..;;, :L;; pointed OllL by Go,..,.cJin, that, at the 
nvJmrnt of injury, the lung is di;;tendcd by in.-pimrion, aucl the glottis "-Jlll"
rnodically clo,.cd, thus prcventinp; the lung from yielding to tlie sudli<•11 prc:;;
sure. ] lm,-e seen two 1·a;;es of' this kind, one :tt the l'cnn;;;yln~nia. llo,.pital, 
unclcr the care of Dr,.;, E. I [art,.hornf' and C. C.:. Lee. in which the It.ft lunµ
wa;; ruptured and which pro,-ecl fatal on tlw third d:iy, aud another which 
wa,:; unch·r my own l':tl'C' at the E1Jif.lcopal l lo.-pital, in which the injury 
atti•cted tlH· rip:;ht lung, dl'ath followi11g on the fil'th 1bty. Jn the laucr <'!l"C 
tht' rupture was superfkial. and thNt' was no ha'mopty~i~, tl1ougli tlic symp
tom-; of ha·mothora.x, pnrnmothora:<, and plcuri-,y, werr We'll mark('d. Thi~ 
rare form of injury i-; <"hiefly mt>t with in )'Olm;:;: p('J'l't011" . I t ap1>e:11·,.; to Le 
le,;,.; fatal in military tlmn in ci,·il life; 21 ca..,f•.;;; which I h:t\"C collc1..•tl'd, and 
which rcsullctl fron~ ''nrious form,.; of violence other than gun;;;hot injury, li:v.·ing 
given only 7 recoveries, while :2.".i cases recorded hy Dr. Oliii as having oc
c11rr(•cl during- our httl' war g:L\"C I I re<'o,·eric'1. Tlie treatment of this form 
of injury j,.. that which will be presently dci;cribe<l as appropriate to wounds 
of 1he lung-. 

Ruplllre '?,( t!te llrart, under similar circumstanC'es, is, I belie,-e, inrn.
rialJly, though not always instantly, fatal. Gamgce has collected 28 ca.;cs of 



358 INJUUIE S OF THE CllEST. 

rupture of' thi s Yiscus ( inclufling one observed by himself) in 9 of which tlwrl.' 
was no fractu re, nnd "either no bruise of the thoracic parietes or a very 
slight one." The pericardium was intact in at k:ist half of the cases, nm\ of 
22, in wl1ich the prec ise seat of lesion was notctl 1 the right ve nlri clC' was rup
tured in 8, the left in 3 1 the left auricle in 7, nnd the right. in ..J. The long..':-; t 
period during which any patient survived the injury w:1s fourteen hours. 
Barth has collecteU 2-1 cases of spontaneous rupture of tlie li eart ( i. e., 11ot 
traumatic) , and in e ,·ery instance the scat of the les ion was in tl1e lejl rm
tricle;1 in some of these ca:-es t.he cardiac wall appea l's to hnYe given way by 
repeated sli ght laccra.t ions, death not having ensued in some instances for 
several (2-11) cfays after the first mani fes tation of se rious symptoms. 

Concussion of the Lung.--Le Gros Cln.rk has described as a ""'e rious 
fon ctio1ml deraHgcmcnt without organ ic les ion/' a cond ition of the lung, 
resulting from external violence, and \·cry :m:l.logons to conrussion of the 
brain ; the symptoms arc duh1e:;s on percussion , with diminished respi1·n.tory 
murmur, on the injured s ide, and puerile respiration on the other, atternled 
with great dyspncca. but withom cough or expectoration. The symptoms 
disappear in so short n time (fo rty-eight hours) as to forbid the idea of any 
very fle rious organic les ion. 

Other Complications, which arc sometimes met with in connection 
with contusions of the thest, n.re Pleurisy and Pneumonia, Carditis and 
P ericarditis, ('erebral Congestion, from inj erferentc with the respint101·y 
funct ion. as when a man is parLially buried beneath a foiling bank of earth, 
and Injlrunmat(on and s11bseqt1ent Suppuration in the 1liediasti11 a. Ji has 
been propo~e d to trephinc the sternum, in onlf' r to C\'acuat e an absce!ls in the 
anterior mr diai-tinum. bu t the i'iy mptoms, while suppuratio11 was confined to 
the fmbr;ternnl region, could hardly be suflidently distiiwt to wn.rrant the 
opern.tion, while it would, of course, be unnecessary if the abscess pointed 
on e ither side. 

" rouxos. 

Non-penetrating Wounds of the chcM usually pres,·nt no features of 
special intercsL The surgeon should be very cautious in his examination of 
these i11juries, lr:;.t he should unfortunately con\"Crt the wound into one of the 
penetrating variety. H ence the finge r should be used in prefe rence to the 
probe. and if fo re ign borlif's are to be removed, thi s should be done with the 
utmost gentlenes::; . The diognosis must be founded chiefly on the absence of 
those symptoms which atlend penetrati11g wounds, though certain of these 
(as hmmoptysi,<:;) may be preS-('n!. without the thonicic cavity being directly 
invoh-f'cL It is said by ~Ir. Poland , and some other writers, that trcwmotic 
emphysema may accompany non-pe11 ctrating chest wounds, the air being, a:; 
it we re, sucked in to the subcut:tneous areolar tis:::ue, by the motion of tl1e 
thorncic walls in respiration ; hut while 1 would not deny the poss ibility of 
such an occurrence, it must at lea:-t be extremely rare, and the presence of 
e mphy:semn. mu <:t certain ly be considered as strong presumptive evidence that 
the pleural ca\'ity is implicated. The treatmrnt of these injuries muf;t be 
conducted on those principles which gnide the surgeon in the management 
of similar wounds in any other parL of the body; n.fkantage may often Le 
derived (especially in cac;es of oblique punctured or gu nshot wounds, burrow
ing subcutaneously for a considerable distance) from the use of broad adhe-

1 Spont:in<>otts rupture has, however, ])('en obsel'vecl by Dr. Beck<'tt in the right 
auricle and by Dr. La using in the riyla ceutric/e. 



WOUNDS OF THE PLETIRA AND LUNG. 35tl 

!"i\'e strip,., to fix the chc,.t, :rnd thu!". lcs~en tlu• rhrince of the formation of a 
ti ... 111lou ... track, the pre-.ence of which would gre:1.tly delay recoYCry . 

.:'\on-penetrating woun<l~ of the che,.t may be ailc>ndecl with tl'011blcsonw 
:md cnn dangerou" he111orrliar1e, from Ie,.ion of an inter('ostal, or of 1he 
internal uw11wwr.11, artrry, 1\iough these ,·es:;cls nre more frequently invohed 
in Ca!".t's of penet rating wound. The t rea1mcnl would consi::.I. i11 the use of' 
ligatures, or, if these could not be employed, in the application of' a com1n·c~" 
and firm bandage. 

P e n etrat in g Wounds.-The~c may be bel"I. :::tncliccl by con:;:.iclerin::r in 
SUC'C't':-"ion-1. " 'ounds of the pleura and lung; 2. Tho.-.e of' the pericardium 
:rnd heart; 3. Those of the aorta and vena c:.wa i and L Those of the ante
rior mediastinum. 

l. Wounds of the Pleura and Lung.-The costal pleura alone ma.y 
be 'rounded, the pulmonary pleura ::tnd lung bcinp; uninjmcd. This is more 
:ipt to occur with inci~edwonnd::. than with those of' any other Ya1·icty. Ther<• 
i::. no symptom, howe,·er, on which the suq:rt.•on can rely, to disting-ui:-.h 
thC',.e <·a~es from those in which the pulmon:wy tii:-suc it:-.clf is invol,·cd. and 

~~~~~~h::1:~ ~:~1~;~~;·ti~~11~~r~r~~~~~;1~~ ~~u;i~~:~,~; w:;; l~~:.~\l~~n~~~ ~~e;~l1:.~,.':~~1~ 
chapter; the injury in such a ca,c, being of the nature of a subcutancou,. 
Ic.-.ion, is of a less serious eha.racter than a woun<l communica.ting with Ila• 
external air. 

S!Jmptoms.-These nre U1'Ual!y weil marked. The slwd· is in mo!".l ca:;es 
Yery decided, there i:;:; great d!Jspncea (the respiration being chiefly diaph ra~
matic), with pain at the ::-mt of injury, and n 1'hOl't, tickling cough wh ich i~ 

nr_r distre!',.ing to 1.he patient. Hremoptysis is u,.;uall_y, Lut by no me:rn~ 

inrnrial.Jly, prc,,;ent, the expectorated matter being frothy mucus mixed with 
blood, or more rarely pure blood in con;:;idcrablc amount. Empliysema and 
;meumotlwrax (the former con:;i!<ting i1~ the ditf'u:;ion of air through rhc 3reolar 
1ii:;:-:ue. and the btter in an acl·umulation of air in 1hc pleural cm·iry) are ,·cry 
con,.;tant symptoms of lung wound,., though they mn.y accompany wound:; 
invohing: the pleural cavity only; emphysema, indeed, according to some 
"ritcr"1 being met with in case:> of non-pcnctrnting wounlL Tro111alop11cert 
i!<. perhaps, more chara.ctt•ri~tic than any ot lwr si11gle i;ymptom of n. wo11111] 
of tl1e lung. though J ha\'e witne!<sed it in ca .. .;cs in which there wris e,·cry 
rea,.;on to bclie,·e that 1he pleura alone was injured, and it j,; said hy Frasc1· 
to be occa~ionally prC!<Cnt in wound!< in which enn the pleural cm·ity i:-. 
entirely unhurt; it con,_j,.f,.;. a:-. ih name implies, in air pru>:";ing in and out of' 
the "ound during the act of rc,.piration . .b':rtf'r11fd lmuorrlwge is of <:our-.t• 
pn'"Cnl. in greater or Jes:-; amount in e,·ery C:\!<C of pe1wlrating wound of the 
rlibt, but a more serious i;ymptom is hemorrha.ge into the pleural cavi1y, 
giviug ri:-;e lo the complication known as !tremotliora.c. llerm'a of the hwy. 
pnf'umocele, or 7meumatucefr is a rare !:'equcnce of penetrat ing wounds ol' the 
dicst, and is more apt to O<'CUr after cic:itriza1io11 of the external wound, 
than as a primary phenomenon. P1ieumonia and ple1triS!J, io the ordiuary 
,.;cn)"e of the.-.e word:-:, are yery selclom met with, though infhunmation, limitctl 
to the track of the wound 1 probably occur:-: in most C:\~es of lung: "-onnd 
whidi arc not rapidly fatal, eft-tsio11 of serum and empyema lwing occa:.;ional 
aml very ::rr:we complications of the later stagl's of the injury. Collapse r!f' 
tl1e l1111g is probably a Jc;::s f'n•quenl. occurrence in penetrating chest woundt< 
than was formerly suppu:;:cd. J t appears, when JH'CS<•nt 1 to dcpfmcl upou the 
comprc:-.sion caused Ly pneuniothora.x, or Ly the \arious forms ol' liquid 
cfl'u:;ion. 
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Diognosis.-This c:\n eommonly be mad<' without difli('ulty, by notin:r th(• 
pr1?::;ence or absence of 1bc n trious ti)'lllptom" nbo,·c enu nw mtC'd. It j:-; tu IJl' 
obsen·cd, however, tlial no one of them is in it5elf' pll.tho~no111onic: 1 and 1111• 
w:trning- cnnnor be too often repeated, that uo exploration with :t prollt' or 
fin ge r shoultl be made in any C<lSC of doub1. 

Progllosis.-'I'he progno.sis in any case of wound of the Jun~ should be 
very guarded . o.t le<UI d uring the tirst three days, though in a Jll'l'::<Oll of 
healthy cons1it111ion, wilh c:ne and judicious trc:~tmcnt, rf'covery may often 
be obtained. Of' the difforcnt ni.rieties of wound, the incised or punctured 
arc less dangerous than the lacerated and confasrd, and, of gunshot wo111Hl~ 1 
those which :.lrC pe1:fo1·at/ng, or tltro11.1!t ond tl1ro11gl1, ~i,·e more fa,·ornblc 
rc:::;ults limn those wh ich ar<-' merely peoefl·atiny, the mi~silc or oth('r forei~n 
body lodging in some part of the thoracic ca,·ity. The mortali(IJ af'ler gun
shot wounds of tlH• c\i(·st, accompanied by lesions of the thoracic visct:rn, 
was, in our ai·rny du ring the late war, nearly G3 per cc11t. " 'ounds of the 
root of the lung nrc mw:h more fatal than those of the surfoce. 

J'reatment.-Under this head I shall fir.-;tdcsc1·ibe tl1c treatment applicable 
10 ltmg wounds in general, considering afterwards sueh modification~ a.; m;iJ' 
be required by thosctonditions which are sullieicntly important to be regal'dl'd 
as complications. The Local Jh:atment rnrics according to the nature of 
the wound. If' it be 1·ncised or punctured. the external open ing should be, 
as a rule, immediately closed with su1ures, and COYC l'ed with<\ com pre::;:s and 
bandage, which :;ho11ld not be remo,·ed f'or at }('aSt five or :;ix <lays. B_y this 
time, in a fri.vorable case, the visceral J(':::ion will ha,·e Leen repaired, and, if 
the external wound it~clf' have not united, it will have been l'Onvcrtcd into a 
comparatively i<uperficial injury. Jn the case of a. gunshot wound, as the 
part will necPsRarily slough , the surgeon slioultl content himself with 1·em0Yi11g 
all foreign bodies th:tt can be discovered without dai1gerous intcl'ICrcnce, then 
applying a lip;ht. dressing, of wet lint, or some ~i miln.r Rubstance. D1" ll. 
Jlowarcl, re,·i,·ing an old su~gestion , lws proposed, under the name of "her
meticc\lly scali ng" chest wounds, to pnre the cdg(':;, thus con\'Crting the 
extern:d opening into a n incised wound, nnd then to bring the edges together 
with sutures and eollodion . The rccordi'i of die fforgeon-Gcneral's Ollicc:, 
however1 show that, ihough ingenious in theory, this method is unsuccessful 
in prac1ice, 42 out of the G9 cnscs in which it was tried during om· late 
war, l1:iYing certai11\y proved fa1al, :ind lrnl 3 of the remaining 27 b<>ing 
lookNI upon by Dr. Otis a.s authentic instances of complete and pennancnt 
recovery. "rhatcn:ir be t.he nalure of the wound, grent comfort may often 
be afforded the patient by fixing the injul'ed si<le of the thorax with broad 
s trips of adliesiYc plaster, an opening beiug of cour.:;e left opposite the wound. 
H h:cmopty.sis be present, ice should be freely applied to the <:best. ·with 
regard lo the Uo11stilutional 'l'reatme11t appropriate to cases of wound of the 
lung, considerable difference of opinion at present exil!lts nmong practical 
slll'gcon~. Until within a few yc:irs it was cus tomary to adv i.«e vencsectio11 
in almost all cases. both lo m·rest htcmopty::;is n,nd as a prophylactic again,-L 
subsequent pneumonia. Absolute di el waf:i i11"ariahly directed, and antimony 
or mercurials administe red on the first suspicion of inflammatory action. The 
credit of the first formal protc::.t against the <:ommon practice of \·cnesection 
in the);e e11ses is due, I belic\'e, to Dr. l:>atrick Fraser, who gn\'C the re::;u\ts 
of extended personal oh~cr n1tio n during tli<' Cl'imean wal', in an interesting 
monograph, pulilishcd in l~J9. The COl'l'C'C'tness of the views which DI'. 
Fraser advanced lia.,·e heen amply con tinued by the experi ence of' milita.ry 
su rgeons since that time, and, for my own part. I can tc~tit)' tha.t, in ri' ii 
practice, I have found no l'eason to a.dopt a dilll!rent mode of trealment. from 
that which has pro,·ed successfu l in the surgery of' war. " In the t.reatme11t 
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of 1wnctrn.ting \\'Otmds of the che5t," says 11ic author of Cin·uhir No. G, 
"\"l.mC1'ection appcM.s 10 have beeu abandoned altoge1ltcr. llemonhagc was 
treated by the applic:~rion of cold. per!Cct rest, ruid tl1e :tdmini.str:itiou of 
opium. The.se mcasln·c.s !:>cem to h:~\'C proYed adequate gencntlly, :UHi no 
inl'.'t:uiees arc reported of the performance of' pa.racent.c.sis or of the c11large
ment of' wound,.;; for the en1cuation of effused blood." Still more emph:tt.ic 
language is used by Confoderate Surgeons:-

The eon1'1 itutional trea.trnc>nt which I would recommend, in any case of 
wound of 1hc lung. whether from gum:hot or other form of injury, consists 
in the adoption of 1ho::.c measures which are adapted 10 facilitate the> wo1·k of 
nature i11 the rcparatiYe procc>:<5. Profound quiet :rnd rest, both physical and 
mental. should be rigidly in,,;i:-:ted upon. The diet should consist of ~1u·h sub
st:rnce.s as arc mo:-.t t'a"'.r of digestion, and which nre yet sufficienliy nut1·i
tious. JI ilk is probably hC'rc. n.s in other :Se\·cre injmies. the most gcucrally 
suitable article of food. Opium should be freely administered in almost :di 
ca_.;.c.; 1 iis constipnting effi::ct being ob\'iaterl by the ocensional use of mild 
la.roti1:es or simple cncmatn. Diaphoretics may he employed if there be 
marked febrile reaction. nnd if pneumonia or plcuriq occur, tliey mny be 
treated as if idiopa1hie atfi«·tion:->, it being rcmc>mbered that the inflnmmation 
in thei'e cai'e.::; is u::uallr lim ited to the imrnC'din.te 11eighborhood of the sei~t 
of injmy, and is ilH1l'Pd a parr of tl1c natural proCC$S by which the existing 
lc~ion i:: to be. repaired. Beef-tea nn<l C\'Cn brantly will, according to my 
experience, be more often required in eases of lung wound than calomel or 

:ui~~~:~;tcations.-The complications of wounds of the lung which require 
special con.::idcration 1 are ( l) hemorrhage (which may be exter11al or into the 
pff'ul'a{ sac), (i) p1w11mothora:r and empl1ysema, (:3) hernia of the lung 
1i-=~ue, and ( 1) serous or purulent accun11dations in the cnYity of the pleurn .. 

co~\~) ~:~~111:1;::i1;;~~a~~~a:~~-~~~ 1~:~1~~-~ 1~;~~u1i1/I f~·~i~!1~ al1;:;i~:1~e~f; ~:~ o::·,:~~,.~1;~~;;.[ 
arlf>r,lj, the ~urgeon should enlarge the external wo1111tl, and, if possible. secure 
the injured ,·c:;::-:el wiLh double ligatures; if this be impmcticablc, compres
sion must be employed. ci1her by mea,ns of D(·::ault's compress, 0 1· sern:fines, 
or, if thc_.;.e will not :;:ufnec, by means of manual prcs~ure. De:-:ault's eom
}H'<-'1':->, wliich i.i\ well spoken of by Otis, consists of a pit•ce of strong linen or 
mn"lin) pressed through tlie wound, stuflCd with lint or charpic, and then 
drnwn outwards against the rib. It has been JH'OpOt'('(l to focililate lig:uion 
of an intcrcof:.tal artery Ly first excising a portion of the adjacent rib, but 
unJe.;s a. fracture or other injury of the rib itself rendered sn('h an opera.lion 

Fo~~·i~~~~:, (pi r~!1~~; ... ~1;:~:u }~~o~~ai~~~!Y }1111J;:~i:t~ic n~~';;~~~;.J u~t1~:~~~ i~~i~~~d 1 '~:~ 
tn·att•d by ligation of' tltat ,·e~sel, wl1ich in the upper intercostal spacc.s may 
be rt:ached by an oblique incision, from t to -~ <lll inch from the border or the 

1 A Mannal of )lilitar.\' SurgNy, prepared for the use of the Confederate States 
.J\.rmy, page 97. Richmond, loua. 
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sternum, t1rn costal car1ih1ges being, if ncces.<:ary. diYi<led so as more fully to 
expose the a rtery. Jf hemorrhage proceed from a wound of the lung it..;df, 
the blood may escape at the cut:mcous orifice, nrny be coughed up through 
the air-pas~ages, or may aC'cmnulate in the c:ivity of' the pleurn., giving ri..;e 
to the condition known as luemotlwra:c. This condition may al~o ari.-;c, 
though more rarely, from wounds of tl1e intercostnl or internal mammary 
arteries . The rational symptoms of' h:x-motliorax arc those which clrn.ractcr
ize loss of blood in general, such as fai11rncss, dizziness, nnd pallor, with cli;5-
turbance of the respiratory fu11ction, dr:-pnren, restlessness, etc. None of the~c 
are, howC\'Cri in :rny degree pathognomonic, and dC'ath from hmmoLl1orax may 
take place, without the preYious occurrence of any symptom certainly indi~ 
c:itivc of wound of the lung. The physical signs, '''hen present, are more 
trustworthy; they consist of enlarg-ement of the injured siUe of the che-.,1 1 

with bulging of the intercostal spaces; absence of respiratory mu1·mur, and 
dulness on percussion-gmclua.lly increasing in extent, and t he li11e of dulne:;s 
ni.rying with the posture of the patient; the scnf:ation of" a wave of fluid, or 
of sph1F:hing, felt by the patient, or lrnnsmi1ted to the hand of the surgeon 
on succuss ion; and finally, according to Yalcntin and Larrey, ir;dema aud 
cecliymosis in tlic lumbar region. All of thc~c signs, except the last (which 
is by no means constant, and is, indeed, looked upon by Fra~er and Otis as 
somewhat apocryphal), may be equally present in cases of serous, or of puru. 
lent accumulation, and hence it is only hy their appc:uance immediately 
after the injury, an<l in coincidence with other signs of hemorrhage, that the 
surgeon can satisfy himself as to the nature of the ca~e. The treatment of 
hemorrhage, from wound of the lung, would consist in elosing the external 
wound by means of a firm compress, in the application of ice, and in tlte 
administration of opium and ergot, with perhaps digitalis or ,·eratnnn viridc; 
by these mcans 1 in a favorable case, coa~ulation of 1he l'ffused blood, and f:Ub· 
sequent occlusion of the bleeding \'Css;els, may be obtained, the dot being 
gradually absorbed, and the patient reco,·cri11g without further trouble; if, 
J1owe,·er, the bleeding continue into the plcurnl sac, as marked by incrca:;:.cd 
<lulnesi:; on pcrcu~sion, with dyspnrea1 and the other symptoms of lucmothornx 
above> enumerated, the original wound must be reopened, or, if it ha Ye already 
healed, paracentc::;is must Ue performrcl, as in a case of empyema. 

(2.) Pneumotlwrax and Emphyse111a u~unlly coexist in the same casP, 
though either may be present without the other. By the act of inspiratio11, 
the air is sucked into the pleural ca\·ity 1 either through a cutnncous wound 
or from the ruptured air-ve5iclcs of the lung, while in expiration, the orifice 
by wh ich the air entered being closed Ly the Yake.like action of the sur
rounding strnctures1 it is pumped into the areolar tissue, pncumotliorax thus 
usually preceding emphysema. If, however, there be old pleural adhesion::, 
Qr if the cxtt"rnal wound correspond exactly with that in the lung. th<' air 
may pass directly in and out (tromatopna::a), without in\'ading either the 
pleural sac or the planes of connectirn tisRue. Pneumotliorax alone nrny 
result from ruptme of the lung, witliout injury of the cos ta.I pleurn1 while 
emph!Jsema alone may result from puncture of' the lung through an old pleural 
adlie!:'ion, from rupture of' an air-cdl or bronchus into the posterior mediac:. 
tinmn (according to Hilton), or possibly, as taught by Poland and others, 
from a non.penetrating wound of the chest. Paeumotlwrax is marked by 
great rc~onance on percussion, with absence of tlie respiratory murmm\ Uy 
amphoric respiration, and occasio.nally by metallic tinkling; if cxee~si\'C1 it 
produces much dyspnc.ca. Emphysema is characterized by a diffu.sc, puffy, 
colorle$5 1 perfectly elast ic swelling, crackl ing under pressure; it can scarcely 
be mistaken for any other condition. It is nry seldom that. either of these 
complications requires special treatment. Pneumothomx, if existing on both 
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side:::., migllt threaten suffocation, and the proper treatment in sucli n. case 
would Le to eYacuate the contained air Ly punctming the chest with an 

~:fi\'.:I'.',~L;;;~;;:!:D;~'.~;~~::l~~r:~~::~:~~]:~:~,l~;.i;:~~~::;~:~~~:~;~::i~~,;~'.:~i::,~~ 
(3.) lfemict oftl1e Lung.-This rare form of accident, of which De.:;fo:;ses 

lrns collected twcnt.r examples, six occmring spontaneously and fourteen con-

~~;;:,:;~{~~:;~~:~~~!~\~;~~; !f .i:~:~:.:l~~:;~;;;;~~l:J i~i~~~t!,:}!:~;~: ~'::~~~~~~:~~ 
mentioned by 'Telpcau. The tumor under these circmnstances is soft, somewhat 

f.~rf,~'~;~~1~:~:~e~l; c~~.~~!~1'uf ~~~1i1:11;~s~~~~i ,!~~;·~~~~t•;;e ~~1 ~~~~~~t1i1~: ~~:~1i~.:~1~.~~i ~~.11:~~ 
handled, and mea.:;urably disappearing when the pn.tient holds his breath ; the 
tumor is resonant on pt"rcussion. and the seat of a loud respiratory murmur; 
the limits of the aper1ure through which it has escapec1i may often be distin
gui:d1ed Uy palpation. The treatment consists in effl·cting and maintaining 
reduc1ioni by means of a compress and bandage, if this be possible, and if not, 
in the application of a concaxe pad, so as to protect the part from injury, 
and preYent furtlier protrusion. Ilernin. of the lung sometimes takes place 
thr~ugh an open wound, usually in the neighborhood of the nipple: if the 
projecting lung tissue be healthy, it may be cautiously pushed bn.ck, the ori 
lice 1hrough which it escaped being slightly enlarged if necessary; if gan 
grene ha\'C occurred, howe,·cr, the protrusion should not be interfCre<l with, 
1he part being left to be remo,·cd by slou7hing. 

(.J-.) ffydrothorax and Empyema, the former term denoting a collection of 
serum, and the latter one of pus, in the pleural sac, are occa~ion a-1 complica
tions of' the later ~tagcs of wounds of thi .,; part. The symptoms are those of 
chronic pleuritic effusion, from wh:itever en.use (the physical signs being the 
same as those which were mentioned in spe:iking of lia:mothornx), and the 
diagnosis is to be made. principally, by observing the later period of occm
rence and the more gradual increase of the sympioms. a.nd, in the case of 
empyemn, the tendency which is sometimtis manifested to the formation of n.n 
external open ing. Empyema, according to the elder Pepper ::ind other au
thors, ii;; particularly marke<l by bulging of the lower intercostal spaC('5, and 
dilatation of the supcf'flcial veins; but Bowditch doubts the possibility of 
more than suspecting the nature of pleuritic effusions, before operation, and 
founds even this suspicion, mainly, on the previous history of the case. Ac
cording to Baccelli, of Home, and Chew. of' Baltimore, feebleness or absence 
of the meal and respiratory sounds is indica.ti,·c of the presence of' pus, dense 
fluid"i transmitting '"ibrations less readily than ot lwr.o:. It is doubtful if any 
aclrnntage is to be obtained, in the treatment of these cases, from the usc ot 
medicines designed to promote absorption, such as are employed in the cases 
of chronic pleuritic effusion which come under the observation of the phy
sicin.n; hence, in any case in which tln:i accumulation is so grea.t as to give 
manifost tokens of' its pre.o:ence, the surgeon should haYe recourse to the ope
ration of Paracentesi!'. which should be performed before the lung has become 
RO bound down by adhesiom•, as to have lost the power of expanding when 
the source of pressure is remo,·ed. 

Parctcentesis '.l71oracis.-Before resorting to this; operation, the surgeon 
should confirm his diagnosis b.v the use of an exploring trocn.r and ca.nu la. or, 
which is perhaps better, an aspirator or a long-nozzlcd hypodermic syringe, 
by which a small portion of tlie accumulated fluid may readily be obtained for 
examination. The particular operation to be chosen depends som<.'what upon 
the nature of the effusion; if tl1is be serous, the opening should be a small 
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~11;; 's~~ ~~~~I~ i :r!l::~·; ~~~~~~~~~~~~ t b; 1311'.~ i~~~ .~:1~<:tii1111 s ~l ntcll1 en~1~:~~f~::; o;; y of;)~~ t'h~ ~~· c~i~ ~.~~ 
the aRpin1to r of Dieula foy . Ha1' musse n1 or Pot:iin, or, if none of 1hc::-c be a.t 
hand, a trocar fitt ed with n stopcO(' k nnd gmn-ela~tic bag. or with a fl ex ible 
tube so :U"rangcd as to C\'acuatc the fluid unde r w:1ter. l-~0 1· the evacuation 
of an empyenrn. the same precautions 11CCd not be taken , and it is lu.:rc better 
to me a full-sized trocar, leav ing the cnnnla or :in <'lastic call1etcr in the 
wound. Ol'1 which is better, introducing a lfrahwye tube, one c1Hl of which 
projects a t the point of tapping. the other being brought out through a coun
ter-opcuing at tlte lowes t part of the eaYity. JJ1·ai1wge tubes (intro<lu('ed by 
Clrn~,.:aig 1 mC') consist of pieces of lndia-r111Jbe r tubing, about one-sixth of an 
inch in diameter, with numerous late l'a l apr l'turcs, made by not ching 1ltc lube 
with SC'iS!;Ol'S. lfo::;er and J1d1avy r ecommend th:il. instead of' usiug a drain
age u1LC'. a free opening should be Recure<l hy rC'scc ting a portion of a rib-a 
plan "hich is s:1 id to li<n·e been succc:-sfully rci-ortcd to Ly the lnte " 'a rren 
Stone atHl by T. G. l~ichardson 1 of New Ol'lranR. The point at which para
CCllte:;;is shou ld be performed is a matte r of dispute; that us ually recommernlcd 
is betm'en the fifth and sixth , or sixth :l!ld se ,·entli, ribs, in a line nearly cor
responding to the insertion of the sc rratus maµ-nu s musc le. Dr. Bowditch 
usually taps between tl1c ninth and tenth ribs, while others go as high as the 
fourth intercostal space; I have usually chosen 1he sixth or seventh , finding 
that at a lower point pain may be cm1sed by th e diuphrngm ri si11 g again:;t the 
instrnmen t, whi le, if the punc1ure be made highe r , it is difficult to secure full 
e ,·acuation of 1he ca,· ity. " 'hatcnr poi nt be chosen , the in tercostal space 
s hon l1 l l1e, if not bulging, at least not contracted; the skin should be incised 
with a bistoury or lancet, and the trocar thrust in at the upper edge of the 
lower rib, so as to guartl against wounding the intercosta.l a rtery-an accident 
which prond fatal in n. case reCOl'lled hy Gallmd. If an ordinary trocar be 
u::-ed (i n a case of hydro11Jorax) 1 the admission of air may be further guarded 
against by clrnwing the cutaneous incis ion to one side before introducing the 
trotar, thus maki11_!! a kind of valvular opelling; but the calib1·c of the suction
trocar is Ro small tliat , if it be employed, thi s precaution is unncccsRary. The 
patient, al, the beginning of' the operation, should be in a sitting posture, and 
as 1he flu id is withdrawn should be gently lowered into a supine position, and 
sli ,;rhtly turned on the affocted side; an assistant sl1 011ld s teadily compr('~S the 
~~1,~-~~·n1;.~r~f?~i 1t.~1e chest, to prc,·cnt syncopf', and funhcr to g uard against tbe 

Tli<' after-treatmen t as the operaiion is concerned) consists simply 
in C'lo::;i ng the wound :i piece of lint and an adhesive strip. If it be 
determined ( in empyema) to employ a drninage tube, this is intro-
duced as fo llows : eyed-probe, bent like a sountl, is passed through the 
wouud of tapping, made to project at the lowest access ible intercos ra.l 
spnce; upon this, as a p;uide, a cou nter-opening is made, and the eye of tli e 
proJ,c threaded with a strong ligature carrying the tube, which is thus readily 
Lrou:rht into place when the probe is withdrawn; the cuds of' the tube are 
then fastened togethc1·, and the wounds covered with wet lint, or other simple 
drc~Ring. The Ca\' it y should be thoroughly washed out at !ell.St once a day 

~;.i :'111~<t e~i'~ ~'~f n~~: L;!:~11a~1;J i ~~1\1~~c~:~,~~~i·~il~~~c~~~!~~~.50 ~1· ~011::·~c';~11~~o~u~:fi~~~~~~ 
to the College of J1hysicians, of this c ity, a patient iu whose case this plan had 
bee n syslemat ica.11.v carri ed out with complete success, the punctures healing 
readily when the tube was removed, and reCO\'e ry fo llow ing without the oc
CmTc11ce of any reaccumulation. The statistical results of' the operation of 
tapping the chest arc quite sati sfact~ry; of .5ZU terminated cases collected by 
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2. Wounds of the P ericar dium and Heart. - Wound of' tlie 
Perica1·rlium alone would not app('ar to be n;; fatal an i11j11ry a« would· natu
rally lie suppo-=ed: at least .'jl ca<:.es collected by Fio;d1el' gm·c only 29 deaths, 

~~:~:I~~ t ~~'l\ ~~~l ~ :.ll~ !d r~~'O ~~:~~ ;~~ o'i~: ~I~; i ·~~~\(~:~.~ i~: 1,
11 ~\~·~~l~f~ 11~ 1 ;~:~~\~:~·S l:~jj~~r f~·~ ~~ 

oth('r cau::;cs. 
Wo11nds of the Ifeart are us.nnlly, thoup:h not nN·c::sarily, fa.ta]; 401 ca:-c;;:, 

collcc1ed h)· l<' i,..her. afl<mlNI a:: many a"' Z>O l'C(•o\·cri0s 1 the diagnosis in :33 
of the !:titer ht>ing eventually confirmed b_v means of an autopsy. Tile sy111p
to111s of these injmics are not Hr_Y delinilC; if the wound be la.rgc, thcl'e i1', 
of {'Our::;e, profuse hl'mon·hage, which may pro,·e almost instanlly fat;li; 
punetured wounds are. howc\ er. oflCn :Htrnded with little 01· no hlel'ding, 
owin~ chidly to a. peculiar arr;1ngcmcnt of the mu~tular librcs of' the hC'ar1, 

~;~ ~ :.~~c\s h ;';1 ~1~! t~ft:~~~: io~t o~~· ~ ;,~; I ~~ 1~,·l~i~~ ~~ :~. ~·1~1(; e 1
1
; 1~~ef~~·1·~: 8 t:c:~s~e~·~ a ~~1 ~, x1~~ ';1et

1: 
l1CCl':<,;UriJy Ya\niJ ar. S.IJltCOj>e i:; oftc•n ohsen·cd in l'USC::< of heart wound, 
occurring not unfrcquently at the moment of injury. Pain, whe n prcse11 1, i:S, 
accordin~ to Fisher, due to the perieflnlial lesion . If cffus. ion of blood, or 
serum, take place into the c:wit.'· of the peric:l rtlium, the sounds of the lil'art 
and the cw·diac impulse are diminishe<l iu intensity. A s,11stolic bellows 
so1111rl is the mo~t usual abnormal mu rmur obsel'\·ed in cases of' heart wound. 
Precordial anxiety, dyspncea, and other sympt0ms nrc noL distincti,·c, and, 
indeed. are occasionally entire!.'· wanting. The diagnosis, which, a.:. nrn.v be 
infened from what has been s:1id, is often ol.J;;;cuno!, ma.v be addit ionally com
plicat<>d by the cocx i:stcncc of a wound of the lung. a:- happened in a cn;;;e 
wl1ich I ob~en-ed 5omc y<'ars ago. The prognosis should. of cou r.~(', lie H:ry 
guarded. Ht:'con'ry, howenr. may oct;l::::ion:tlly follow, and instance.-: lia,·c 

~~~~~ i 1\~~1~r1 ;~~) ~~ ~ ~ ~~~~1111~;·cl ~~~l ~i~ ~;~~~ x .f·~ ~ :~1111 i<:1~·., :l ~~~11~~~! ~. ~-~ :·~ :·~~~ ~ 1c~~ :1 'Jn~~~~~: I;~ 
ha\'e sur,·in'd heart wound:; for con::::ideraLle per iod,., C\·en t ho11~b with 
foreign bod ies lodged in the ~ubstance of the organ . Callender h;l>' recorded 
a remarkable ca.:e in which he s11ccc::::,..folly remO\·ed a. nl'edle which wa .. ..: fixed 
in the sub:<tance of the heart. The treal111ent of a suspected wound of the 
heart would consi::::1 in keeping the patient at abBolute re..,c!. and in tlir n.ppli 
cation of cold, the admini:;trntion of opium. digiral if'. n·ra.!rnm vi1·ide, etc., 
and, if death were 1,hrC'at<.:ncd h.r pericardia! cfli.1"ion 1 perhaps the pcrformauce 
of paracentt';.i,.:. Pflrace1ilesis Pnh-111·dii may Lt> perfon ncd i ll the fourth or 
fifth intcrcostal inter ,,pace, with !he same precauiions that were recommt'rHIPd 

i~~~~:~s~1~~-r~;~;~'~i ~;·, ~'i>~~:~~~e:;·ra:~r11:·::! ~~~~ti y~::o 1~ c.~~;;: t~1~~~~,1.~~tc~f ,,~?:;: 
the operation . 

3. Wounds of the Aorta a nd V ena Cava a re almost im·:Li·iably 
fatal. ca~e"' are, hOWl'\'('I' . reCOl'dt:!d Uy Pt•lleta n. lleil, a11d Lcg-Olll'SI, in 
wliich patieut:; sunivc<l woumb of the aorta fo r from two mo nths 10 sc\·cral 
vcars. 
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4. W ounds of the Anterior Mediastinum ar·c less RCrious than 
any otl1cr penetrating wounds of the c hest: the s,1;111ptums are often nlllicr 
obscu re, being inclce<l in many instances c11iefly negat i,·e , and the diaynosis 
depends on the absence of those signs which characteri ze wounds or the 
lung. Some of these signs may, however, be present; tlw R, empftysema, 
nnd, according to Fraser, C\'C ll tromatopnea, may accompany wounds of Lite 

mediaRtinum which do not in\'oh·e the lung or pleurn. The chief dangers of 
th c;;:c injuries arc hemorrhage (from the int ernal mammary artery), <lifl'use 
inflammat ion , and suppuration. D eat h may result from pressure of !he 
accumul:ucd pus on th<' l:e:\rt or lungs, or from pyre mia. The treatment of 
a wound of the mecliastinum is that which has been directed for other pene
trating wounds of the chest : if suppma.t.ion occur, the mattcl' shoul<l be 
e,•acrnitcd wlicre the abscess tends to point, at oue or the other s i<le of the 
sternum. 

lNJCRIES OP TUE DrAl'llHAG)L 

The diaphragm may be r11ptured by ex ternal violence, as by a fall on the 
che:.:t or abdomen, by Yiolcllt squeez ing, as in railway accidcn1s, or (as in a 
case rcferrl.;'d to by Mr. Pollock) by spasmodic contrn.ciion of the p:ut itself. 
The usual seat of lacerntion, in these cases, is the left side, in the fl eshy por. 
tion of the muscle. If the injury be uncomplicatccl by les ion of abdominal 
or 1horacic "iscera, the prognosis is not so unfrworable as might bl! suppo::;ed: 
unless. howe,•e r, the lacenition be very limited in extent, protrusion of the 
stom;u;li or other abdominal ,·iscera. into the cM·ity of the chest will almost 
ill t' \' itably occur, const ituting tlie condition known a.s Diaphragmalfr Jlemia. 
11'""01mds of the diaplirngm, resulting from stab!! . gum; hot injnries, etc., are 
usually complicated with ot her SCl'ious lesions, and it is from these, rather 
than from the wound of the diaphragm it se lf, ihaL the danger in these ca~cs 
chiefly arises. The symptoms of a wotmd of the diaphragm are very obscure; 
in most instnnccs there is g rea.L clyspnooa. bre:ithing bei11g principally carried 
on by the subsidiary mu8cles of respiration. Dr. C. T. lluntor lms, however, 
recorded a case of gunshot woun<l, in which the ball , after perforating the 
stomach, iJO,\'Cis, and diaphragm, lodged in the thoracic cavity, but in which 
there was no diffi culty of breathing until shortly before death, the dyspnooa 
evt::n then ev idently resulting mechanically, from gaseous distension of the 
inteo: tincs. The treatmPnl of a. wound of the diaphragm is essentially the 
same as that recom mended fol' penetrating wounds of the c hes t. 

CHAPTER XIX. 

I NJUR IES OF THE ABDO~IEN AND PELV IS . 

CONTUi:ilONS OF '1' 11£ ABDO;\ I E~' . 

Contusions of t h e A bdomen, u n a t tended by L esions of t h e 
contained Viscera, are rarely attended wi1h much ri sk . lt is popularly 
bclie,·cd th<tt sudden deatli not 11nfrcqucntly result s from n blow on 1he cpi· 
gas trium , no morbid appeanwcc be ing discoverable on post.mortem in~pec· 
tion ; the possibility of such an occurrence has, howcnr, been shown , by l\lr. 
Pollock's researches, to lJe at least doubtful, though there can be no queotion 
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that 1·apid denlh mny follow these injuries, either from concomitant shock, or 
from u condition of the solar plexus a n:ilogous to cerebral concu,,;;.,,;;.ion. Tn 
either case, howc,·er, there would probably be physical lesions which could be 
recognized nftcr deat h . 

Rupture of the Abdominal Muscles may ot·rur without the 
exi$tence of any extcrnnl wound: these rup lnrcs have 11..;ually been obsen·ed 
in the re~ti mu~cl es, tlton;rh they may occur in miy portion of the abdominal 
pnric1es. The accident is wwy :ipt to be 
followed by a form of \'Cll lr:tl hernia, which "Fig. 178. 
ma~' $Ometimes attain a very large size, as 
in the patient whose case is repn.'semed in 
the annexed figure, and who recc i,·ed his 
injur ies b.v bei ng run O\'Cr by the wheel of' 
a cart. The treatment of such a case con
sists in the application of a trns;s with a 
broad and somewhat conca.Ye pad, to re
strain the protrusion . Ther e is little risk 
of :-tranguln.tion . on account of tho large 
siz1;: ancl yielding chn.racter of the hernial 
apel'ture. I ha,·e se\·e ral times seen. in 
soldiers, a ,·entral hernia in the median 
line, resulting fl'om separation of the 1cn
dinous fibres in tbe liuea alba, and caused, 
apparently. by the fatigue of lo ng marches 
and the weiglit of the knapsack. The 
trt>atmC'nt cousists in the application of a 
pad and ela;::.tic bandage. 

Abscess of the Abdominal P a
riet es occ:1Sionally follows contusion of 
the part. nnd may cause great destruction 
of rissue by extending between the mus
cuiar planes. The treatment consists in 
means of free incisions so arranged as to 

Contusions of the Abdomen , a ttended with L a ce r a tions of 
the Abdomina l Viscer a , are ,·ery gra,·e injuries. Ruptu re of the licer, 
spleni, kidney, omeattim. or nu•sentery, or of any of the large vessels, may 
prO\'C rap i(liy fata l from internal hemorrha.ze; while Jacerations of the hollow 
,-i~cera, as; the stomacl1, bowel, or grdl-Madder. or of the parietal peritonntni, 
arc principally da11gcrous on account of the peritonitis which almo!:'t ined 
tably results. Intestinal obstruction occasionally follows apparently s lig-ht 
contu;;;ion of the abdomen, doubtless fro m injury to the peritoneum covering 
tlie affoctcd portion of howel. En,-ysted dropsy resulted in a case recorded 
b~r Dupla.r. The degree of risk nttencling laceration of the solid '' iscer:i de
pcn<l,; entirely upon the extent of the lesion: thus a superficial hccmtion of 
the li1:er may cause merel.r loc::tlizcd peritonitis, from which t he patient mny 
reco,·er; injuries of the spleen are more dangerou"', on account of the profuse 
b lccdinµ- which attends even slight lesions of th is organ 1 :ind llcatlt usually 
re~ult~, if not from hemorrhage, yet at a later pt>riod, from the supcr\"enrion 
of diffuse inflammation and suppuration. LacPration of the !.·idneys offol'S a 
cornpnrati,~e l y frwomhle prognosis: as was ment ioned in Chap. x,·1.i slight 
laC'crations of thc~e organs are not infrequent in CHl'CS of spinnl injury, and do 
not appear necessarily to en tail any serious consequences. Ruptures of tile 
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in7$ of the patienl. and asi an anti.Ju:•morrlrngiC' remedy i to intrC'n."e itR rlli· 
('it'lll'Y iu tl1c la.llt·r n.•,.pecl, it may Le :Hk:rntageou:;Jy l'Omhined with HCl'talc 
of lead. The oltkr wrill'r:; recomml'THled YCllt',.Cction i11 1he..-c ('a:-1•s1 on the 
Same principle 011 \\ J1ieh it W:lR employed in the tn•;il1tH'J1t of l\('IWtrating 
wounds ot the clw~t; but I imagine that rhel'(.• arr few i-urf!t'On" at the JH'l'"l'lll 
day . who would l'mploy bll'eding undt•r the:;e circum:;tanct'"· 

Tlit• local treatment should con$iSt (al this t;tage) in 1bc appli<.'ation of cold 
to tlie abdome n-dry co ld applied by means of an i(·e lmg or hox- (s(•e pagi.' 
;j;)), or. if tht·se be not at hand. clOllt~ \\rung 0111 of cold water and fr,·qw·ntly 

~:1~~1,:1~~~1 1 :~,~~a~~~~~ ~~~o1l;:~ l;~o:~::~~l11a~~~ ~1~1,~:~·1i11;:~:~~;a~\1~~~/f~I~~~·;~; ~~ ~~~"I~~ 
sin.>ly fed by meani'i of' nutritive enema ta. J f' grent sufll:l'iug shoult! he cau..-cd 
by ~a~t·ous tlisten,.ion. tht• surgeon "ould be ju1'tified i11 pt1nl't11l'ini? th(• bo"cl 
with a fine 1rocar, thron~li 1hc lint·a alba. :h\ l'l'eomme1ulet! hy T. Smith. I t 
dots noL a.ppenr th:lt this little ope ration is i11 itself n11ended "·i1lt <lll.Y p:irti. 
(·11lar ri:.\k/ and it would t(•r1ai11ly he pt•rmi!':;:ible as an t'lllh:.rna,.ia\ nwa:-un:. 
Hetl'ntion of urine ~hould be ob\'i:\led by the 11-;e of the ea1hett-r. .\n ex. 
plonuor,r opera1ion, to :;t•t•k for the laet'r:uion and doee it by suhm'"• h:t.s hr('ll 
su~ge,.,tt·d in these ca.;.e;;, lmt it seems 10 me, wou ld but add to tile patient's 
danger. 

Traum atic P e ritonitis .-It is probable that slight and <'ircumscrilwd 
peritonitis O<'CUl'8 in almo.-.t e,·cry ea.;e of scn~rc abdomina l injury whieli l'l' · 
co,·crs, but it is the exi:;1ence of 1liffose p<:1·itonenl inll:unmation. :\th.'ntltd 
with lhl' effusion of turhid "crum . or with s.upp11rati011, that con-.titutes the 
chief danger to he :lpJm·licndcd in the hurr :;1agr;;: of 1 lie"e injurit•s. The 
sympiom:; of traumatic peritonitis do not difli.·r from lhmw or tllf• idiopa1hic 
\ar iety of the affocricin, aml fo r th('ir dc;;:cription I would ther('f'ore refer iht.: 
read<·•· to work~ 011 rhe Pn\l'tiee of' :\leilicinc. The conrse of traumatic pcri. 
tonit1.; is Hry rapid, death from this caui'c !'Ollll'timei- oecurri11~ in less tlmn 
twcn1y.four hOUl'S from tl1e time of l'('('l'ption or tlie illjlll'Y· The treatment 
Yari<''i with the µ;t•ncral condition of the patient. and tlic :-;up1>0.;.1·tl nature of 
the internal lesion. 1 h:tn.> n<•nr had OC'casion to employ general hleedinp: in 
these <·a"c . .;:, but I h:ivc npplied lee('hes or c11ps (in <":h1·<; occurring n.mo11g 
those of robust health and viµ;orous con:-;1itutio 11 ). and, I am sure, with at!va11-
tage. The amount of blood draw11 m:\_,. ,·ary from H to I "l ou11{·1·s, and the 
imnwdiate mcchanital rt'lit•f thus afforded to tlw infh\lll{'d pt•rito1Jl'Um 1 i~ :;uf. 
ficicnt, I think, to {'Ompe11.;.atc for 1he c,·ils wliieh inedlably attcricl all fo rn1~ 
Of IJJoodlett,ing. J II an o ltl Qr focbh• pcr..-on, Jiowl'ver. Or in 3. yo ung CJi iJd, r 
!-ihould consider C'\'t•n local hleedin,2' hi:rldy impnlper. The appli('a.tion of :i 
large blister is u~ually re<·ommendt•tl in 1he"e ca .. e.;., and I han myself ('Ill· 
ploy('d it. I am not s1ire1 howc\·(•r, tliat a jaeket·pouilice, cm·cloping the 
whole ahdomen, mi:,rlit not he <'<juall.Y efli1•ient. a~ ii would be prob:t11ly more 
agreeahl(• io the patit·nt. J han found :ulnrnt:1g1• from lhe ll"l' of' the 1.:rra· 
trum t:iride, in cJO,.I'." of:} Or .j_ drop:-; of the linCLlll"C, <''·cry three hnur~, ~imp!.'" 
a,; a ml'an,; of redul·in~ the rapitlily of tlie hrar1's :~ct ion, and the f'orce of the 
circubiion; the n•nu.:dy is, how<',·cr, a danf?:erou1' 0111'. and it:; l'lli:l'I); s.houhl 
be can·fully wa.tchcd, its admini<:tra.tion being 1it1~pt'ndecl a.; 1he pulse 
fall,.. to th<· normal anrnµ:e. Opium it< an i1waluahlc <':l"I""" of tmu· 
mali<' pt•ritoniti..- 1 and may he freely g-ivcn in e,·er_v Dr. ,.\]om:o 
Cl:irk's ru le i:; to p;i,·e two grains, more or le""· CHI'." two 
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Retro-peritoneal Suppuration, result.ing from rup!urc of the intc:S
tine between the layers of the ml·~entcr,r, might pos:::.ibly require i.11cisions to 
ern.cua.le the pus; and simib.r tre:wnent. would be indicn.ted in the enut of 
Urinary .E.rtravasation occurring from lacemtion of' the kidnq or ureter. 

1.Voi..:~ns OF TllE ABDO:'llEN. 

Non-Pe netrating Wounds of the ahdominal parietcs present few 
peculiarities requiring specia.I mention. Foreign bod ies a.re to be rcmo,·ed, 
and 1lie wound cle<lnsecl, n.s in other locnlities. Ucmorrbn.ge in t.hese taS<'S 
cannot sa.foly be controlled by pre:Ssure, simply because the re is no i:;mf:u.:e to 
furnish counter-pressure, while closure of the externa.l woun<l will not sutlice, 
becau::e it would allow interstitia l bleeding to continue, and thus dissect up 
the inter.muscular spaces; therefore, if, in any case, 1he h<: morrlmge be 
greater th:i.u mere oozing, the p:i.1·t must be freely exposed (the \\'OmHl, if 
necessary, being enlal'ged for this purpose), and tlie bleeding ,·esscl i!CCurcd 
by ligature, torsion, or acupl'cssurc. Thl'SC wounds are a1Jt to gape, aml, 
hence, if extensi\•e, require tlic u~e of sutures, muscular relaxatiou Lt:ing 
secured by position. Ventral llernfrt may occur aJtcr cicatriz:Ltion, and would 
retiuire tl1e applic:Ltion of' a truss or b:~ndage . 

Penetrating Wounds .-Thcsc mn.y be divided inro-1. Those wit!J. 
out protrusion 0 1· wound of' the abdominal viscera; 2. Those without pro!ru
sion, but with wound of' such viscera; 3 . Those with protrusion of' unwounded 
Yiscera.; :i.ml 4. Tliose with protrusion and wound of viscera. 

1. Penelratin9 Wounds of the Abdomen, witl1ont Protrusion or Wound of 
the Contained Visce1·a 1 may result from stabs, bayonet t l1 rnsts, or guu~liot 
injuries . The diagnosis from non.pcne trnting wounds is often diflicult. and 
any exploration with a probe would be manifestly imprope r. The escape of 
bloody scrum may be take n to indicate penclration of tli e per itoneum, and tlie 
cfotgnosis will be confi rmed should perit oniti s subsequen tly occur. The treot
met1t, in such a case, would be the same as in one of non·penetrating wotmd, 
visceral complicat ions being managed on the principles alrearly la.id do\\'n in 
speaking or ,·isccral r upture without ex ternal wound. 

2. Penetrati1i,q Wonnds, witli Wound of the Abdominal Viscerri, but wilft. 
ont Protrusion.-Tlie diagnos is of these cases from those of' the last cate
gory, can usually he made only by obserdng the flow of the visceral contents 
thronglt 1he external wound, or by noting a very rapid de\·elopmcnt of pt'ri 
tonitis, which, wl1en rcsult i11 g from extrant.<=ation of tlie ,·iscernl conknts, 
occu rs more <pi itkly th;ui under other circumtitance!l;. l n u remarkable C':l'"C 

or gunshot wound of the stomach, 1·ecorclcd by Culbertson, of Ohio, the 
diagnosis was l1 owe,·er l'l'!Hlen:d clt.:ar by the detec ti on of se,·eral shot in the 
matter rnmitcd Uy tl1e patient immediately after the reception of the injury. 
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The treatment of a case of this kind would consii'f in pl:lcing the patient in 
such a po.;ition as to :~llow any matter thnt might Le cxtra,va~::tt('d to e::;capc 
externally, in the free admini .. trntion of opium, and in the adoption of such 
measures generally a:; would tend to modemtc the peritonitis, which would 
almost iuc,·itably ensue. It is recommended, in sm·h a cnse, by Legouest, 
Otis, Dugas. and other high authoriLie.-, to enlarge the external opening, 
search for the r-ource of extr:wasation, and apply sutures to the wounded Yis
cus; but the prospectiYC benefits of such a procccclillg would, it seems to me, 
Le extremely quc:,;tionaLlc, while the additional risk!"\ that it would Cnl:~il arc 
manifest. '\\rhen the patient l'('Co,·ers, after an injury of this kind, it is 
usually with a. ga::;tric. bili:UT1 urinary, or focal tistula, according to the part 
which has Leen ,,-otmdcd. 

3. Penetruting Wounds, 1L·ith Prntrusion of Dmromuled Viscera.-l)or
tions of aJmost any of the abdominal organs may prorrude1 if the wound be 
a large one, and in.<:.lances r\l'e not wanting in which rccoYcry has followed 
the protrusion, under such circum~tancc8, of parts of the stomach, liYcr, 
spleen, or other ,·isccra. In these case:., the wound being tnrge, there is 
commonly not much difficulty in reduction, which should always be practised 
in the ca.sc of such organs a-:: h:we been mentioned. If the hladder protrude, 
reduction ma_v be much facilitn.tecl by the u:;e of the catheter. If, :.ls occa
sionally lrnppcns, a portiC>n of a solid dscus, such as the lin~r, spleen, or 
pancrc:~, be straugul:ucd and all'cady gangrenouR when firi't seen by the 1'.illr

geon1 a strong ligature ~hould bf': applied, when the sloughing ma<:.s may be 
ei1her cut awa_v or allowed to separate spontaneously. Heco,·cries un1ler 
these circumstances ha,-e been reported by sen•ral surgeons, and Dr. Otis 
has collected a number of such cases in the second Yolume of the Sttrgical 
History of the War. 

The parts which are lial;le to protrude through small wounds are the 
bowel:;, mcscntery, and omen tum. The treatment of such ca:.es would depend 
upon the condition of the extnu.led ,-iscera. Jf Bowel protrnde, and be 
found healthy. or only moderately co1i.qesled, it should be at once returned. 
This mny sometimes be cffCctcd by drawing down a. further portion of tile 
gut. and gently pressing upwnrds the fecal contents, so as to diminish 1hc 
tension of the protrudt·d lll[lSS . In other cases it may be 111:eessary to enlarge 
the wound-ju:st ns in the analogous ca.sc of oper<ition for strangulated hernia. 
This debridenwil. as it is callc<l, should be made in an upw:ml direction, and 
should be t>Onfined. if' po.;,;ible, to the skin ;rnd muscular tisi:;ues, t.hr, pni
toneal a.perture wmall." yieltling without incision. If reduction be rcmh•rt>d 
impo.;sibte by ga.;;coms tlisten,ion of' the protruded bowel, the surgeon woultl 
be justified in puncturing the part with a. groo,·ed needle. a~ has bt.:cn suc
ce!<sfully done by :.'ilr. Tatum und others. Or. Rtorrs, of lfartford, Conti., 
recommends that the lips of tlic wound should be drawn upwards and S(·p:i

rated by means of blunt hook:: or ligatures, pre\·iously introduced. H1~ductio11 
should be aided b_v placing the patient in suc-h a position :i;; will in<;.11rc n·
laxation of the ahdomirnil waJJ._, and the portion of bowel which has htBt 
descended must be.first returned. The surg<·on must take care that reduction 
is really accomplished, :_\nd that the protruding part is not merely thl'ust up 
between the planes of the nbdomina.l p:uietc~- If the protruded bowel he 
yangrenous, it would not be ;;:.a.fe 10 attempt reduction, and, in such ii ca:-;l', 
the part shouhl be fr<>eiy inci;;;ed, and the patient allowed to rec1.wer. if po~
sible, with a focal fi.;tula. What course should be adoptecl, if tlie bowel, 
though not ab.:olulely gangrenous, be inten~ely inflamer! ( Jt is usually a<l
Yiscd, onder the:-:e circum~tance~, to cffoct reduction and close the wound, but 
l :u11 not sun• that it mi~ht not ~omNimc:; be better to :illow the part to re
main in sitit, after dividing any constricting LanJs that might threaten 
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strangulation . The ri~k of pcritonith1 would, ~it leas-I, not be incre::i;;;c:d li.v 
this plan, while, if the bowel ~hould suLscqucnily gi'c way, 1hcre would lie 
less danger of focal extnwasalion. The course 10 be pursul'd in ("a"t.: of 
Omeutal Protrusi°on likewi:;e depend!' upon the st;\te uf the p:1rt; if tlti~ lie 
healthy, it should b<.• at. once returned, Lut if ,·iolently inflamed. or if gan
grenous, it should be excised-the part immcdia1t']_,. ahon lit:ing fir~! tran.;. 
fixed and tied with a double li ga1 urc1 to prevent lu.:'morrhage, ailll the ~lump 
Lcing :-.ecurcd in the dccpe1· portion of the wound, by fastening the ligature~, 
with adlicsive slrips, to the abdominal wall. 

The tr(';itrncnt to be pursued oj~er reduction, consi~ t ~ in accurately clo!';ing 
the wound with numerous sut ures (which shou ld embrace the whole tliick
nl'SS of the :1bdomi1ial wall, except tl1e peritoneum) , and in adopti11g means 
to mo<lcnuc the peritonitis which may be expected to occ11 r. H omcntum 
han~ Leen excised, tile cutaneous wound shon ld be clo::.cd O\'Cr the ligated 
stum p, the lig:1tm·cs being brought ont between 1\ic pointt1 of su tul'C. II' 
bowel ha\'C been left in the wound, with anticipation that ;\focal tisiula, will 
follow, the part should be lightly dressed, with oiled lint or some similar 
substance, so as to exclude the air, and keep the wound from dust. 

.J-. Peuetratiug Womuls, 'll"itlt Prot~·usion and Wo1rnd ~/ Vi'scem.-H a 
solid '"iscus be alfoctcd, the trcaiment would consist in reduction, or (in the 
case of' tlic omcntum) pc1·haps in pnrtial exc ision, according to the rules 
aliov<> laid clown. llcn1orrl1:1ge from a mesentcric :tl'tcry ~h ould be arre~ted 
by torsion or ligature. ". ouuds of the Homach or bowel require the applica
tion of suturcs, the part being subsequently returned into the nLdo111inal Ca\"i:y, 
and the after-t1·c:itmc11i being conducted as in ca~es or tlic predous category. 
The suture employed sho11\d 1 in case of a large wound, he 1lie contin1ted or 
gloi·er's sutu re (F'ig. 69), applied through all the coats except the mucous, 
or, which is preferable if the wound. be trnns\·erse, Lemhert's or Gcly's 
modification. Tlic::;e h:we for their object. the in\·ersion of the edges of the 
wouud, :rntl the conseque11t coaptation of the sc1·ous s1nfaccs (Figs. 17H, 1$0), 
and seem to me, upon tlie whole, quite as saLisfactory as the more com-

plicated methods of YCzien, Bouis~on, and BCrtn-
Fi~. 170. Fig. 180. ger-FOraud. The suture bti11g applied, both ends 

'~) interior of the bowel, and is e,·entually discl"u·gc<l ~ 
are to be cu• 8hort, and the whole replaced in the 

. abdominal ca,·i1y. The ~utu re (whic\1 should be 
of silk or 1hread) gradually find;; its way into the 

~ f:~~i9:i~I:~~~~~;~J f~i~[l 
Lemb •rt'ssuture. Gely's suture. fOrceps.. If. on the other l1and , <\ transYerse wound 

iinolvc tlie u·hole calibre of the bowel, it is 
probably better to secure the cd~es of each ext remity of the gut to tlie exter
nal wound, and allow the f'ormation of a focal fi stula. This course would, I 
thiuk, be safer, under such circumstances, than an attem.pt to restore the 
continuity of' the bowel Ly means of sutures. 

In tlie after-treatment of all tliese ('ascs the free administration of opium 
is of the highest importance. The paLient must be kept perfectly quiet, pur
gati,·cs strictly interdicted, an<l food gi"cn as much as possible in the form of 
nutritive enema.ta. 

Gastric Fistula is a condition l1y no means incompatible with long Jiff. 
an<l comfort. lt' small, an attempt may be ma<le to promote contraction and 
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Urinary Fistula, followi ng a wound of the ureter inflicted in orn.riotomy, 
h~v; been s11cce;;;sfu lly treated by Gns;;;cnb:rner by a process of w·eteroplasty, 
"·hich consisted in dilating the sinu s. and then establishing an artifi cial passage 
between the cut ureter and the bladder. 

Fecal or Intestinal Fistula (usually called Art(ficia! Anus) is more 
frequently met with afte r st rn.ngulated hernia than after a wound , but the 
ireatment in e it,her case is the ~ame, a nd I shall. therefore, consider it here. 

lf the openi ng into the bowel be but small, the greater portion of the foca l 
mnss being eYacuatcd in the nntural way 1 it may he sufficient to keep the 
parts clean . n.nd to apply a firm compre~s, which , with occa~ionally touching 
the edges with nitrate of Ri h ·er, will sometimes effect a C'ure. It', howeYer. 
the opening be la.rger. and still more if the whole ca.libre of the gut be in~ 
Yolved. the condit ion is different. In such:~ case the enrls of th~ bowel adhere 
by their serous smfn.ces, their position nt the bottom of the external wound 
h:win_!?: been not inaptly compared to that of the tubes of a double-barrelled 
gun . The lower end of the bowel, being tmuscd, undergoes contnittion, 
while the upper extrC'mity is frequentl_Y abnormally dilated. The mesenteric 
porti on becomes prnlon~cd between the ends of the gut into a kind of spur, 
which a<'ts as a. ,·ah·e in further occluding t he lower opening. Jn some C':'l.~es, 
the junction of the two end~ of bowel is a.ta considerable depth from tile st1 r
face, the fecal content::: fine.ling their way to the external wound through a 
long nncl perhaps ~inuous cn.nal. 

The treatment consists. if Oe~ault.'s plan of conti nuous compression fa il s, in 
di,·i<ling the "f.pero11." or spur-like prqje,·rion between the intest inal extre
mities. so as to res.tore t he continuity of the bowel, and in subsequently 
frci<hening the edges. of rhc cxtcnml wound, which is then closed witl1 harelip 
pins-or in perfonninp: a. pla,.tic opera1 ion, if t he simpler procedure fail. The 
division of the ~pur may bP nccompli shed in sew•rn.I ways, the best prohnbly 
being by menn5 of the enterotome de\"if'ed by Dupuyt rf' n . Tl ie enteroiome 
consis t,. of two f'CJTate<l blades (Fi7. 18 1, a. b), which a re introtluccd . one 
into each end of the bowel, a.nd which are then approximated, and fixed by 
mrans of a ::'Crew. Th is screw is ti~htened da.y by day, so as to cn.t1::'1~ the 
adhe,.ion of the adjoini ng ~u rfaces of the bowel, a nd the removal of the septum 
by slou7hing; if this be clo ne too quickly, the peritoneal sac wi ll be opt•ned, 
:rnd df'a.tli will probably occur from foca l extravasation. Another risk i,; the 
posr.::iLility of pinching a knuckle of healthy i11tcstine between the blatles . 
The tightt>ning- of the sc rew must be ,·c ry gradunll ,Y effected, the time re<p1ired 
for snfe di\-iRion of the septum being at least a week. J n a ca.sc in wh ith the 
lower enrl of' the bowel could not be found, L auf?i<'r opened the lnrge int<'Mine 
nt rmot her part, and. introducing one blade of a modifit•d Dupuytrt<n's cntero. 
l ome 1hrou7h each wound, 8Uccecded in th is nin.nncr in restorinf!" tlw <"Oll
tinuity of the ~111. T o a\'Oi<l the ri~k of pr<'mature perforation, Dr. Da\·id 
Prince l1as recently suggested tho ti.::.e of a wire loop rind pi11, by which the 
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Dipuytreu'seoterot Ill(!. Enterotome 1tpplie<l. (Erich~en.) 

rick" whi('h is fix ell upon the s11rfacc of the nbdomen. Other pbn$ are 
J=>liy::;ick's:, wlii<-11 cons ists in bringing togPl li er rhe 1'ides of' !he sep!um with a. 
li:,!atnre, and in subsl·<p1cn1ly di\"iding !lie pmt bt•low; and Fithmnklialdrn':o:, 
wliich consi::;;t:i in trn.nstixing 1hc septum with a li7Mure. wliiclt is !hen forcibly 
tied, nnd allowed to cut its wny ont. Yario113 modifiti~tions of Dupnytrcn's 
1Jll'thod have been prOJJOSed by Liot:ird, Delpecli, Gross, :u1d or.hers. During 
tlic applic:1tion of the enlerotome, the p:\ticnt slwuld be kept folly u1Hh:1· the 
i11fluence of' opium. As soon as the continuity of the Lowe! has been restored, 
the ed_!!es of' tl1e cxternnl wound mn..v be pared nnd brought togctl1cr wi!h 
the twisied suture, or, :is sng-gcstcd hy Duncan, the edf!"l'S mny Le ::.plit, 1he 
mucous surr:ates being inrng-innted and ::.ecured with cat~ut .c;nturcs, while the 
extcnml wound is closed with sil\·er wire; or, i f simpler measures fail, an 
attempt may b1~ made to close the opening Ly means of a plastic operation. 

Foreign Bodies, such ns coins. pins, buttons, or nrtificial treth, nre not 
unf'requently swal!owed. and may lod,!?'C in the stomach or bowc\1'. The 
domestic treatment ot' such cases is nsuall.r the admini~tnuion of' a purgatin.·
a J"('medy which is, howe\·cr, really nnsuit:ible, as the object should rathPr be 
to delay pcri::.taltic action, and to allow the foreign body to betome e n n~lopcd 
in a mnss offccnl matter, so thnt ii m:iy produce less irritation in its onward 
paf;S:l.Q;''- 1f thf' foreign body <'annot Le extracted through the mouth. as has 
be1•n ;.;uccef=sfully tlonc in one instnnce by L. S. Li1tle1 :ind i.s of Ruch a nature 
(as a ln.ble knit(>, or fol'k) !hat it <'annot prnU:1hly he citht'r di:;::.oh·ed by the 
g:u;tric and inte::.tina.l j11ice~ 1 or rnltnrally t:Yatuated. tl1P surp:con would, l 
tliink, be justified, JWOYidcd its position cou ld be a:>tl'rlni11ctl by cxtcrna.I pal
pa Li on. in a.ttf'mpti11g its remo\'ril by opemiion. Gastrotomy has, inclucling 
LabbC's cnse, Leen succcs::.fully pt' rfornied under these circmn:-.tanc('s, in a.t 
least seven instuncci" ;1 antl 1 as death woultl be, sooner or later, almost ineYit-
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able without operation, the attempt would be at lca~t pc>rmis1-:iblc.1 The 
incisioni'l, in such ;1 CMe, should be rq~ul:ttl'.'d by tl1c ~izc and 1'1iape of the 
lJmh· to be remond, and the aftcr-trt"atment shou ld be the i-ame a,;; for nn 
inci~cd wound nceidentally inflicted. Rnterotomy might be s imilarly rcsonc>d 
to, if the foreign body, having reached tile bowe\ 1 should cause complete 
intest inal obstl'Llction. (See Chap. XLIJ.) 

Jx.1uRrns OF TllE Pt-:LYIC OnGA~S. 

Injuries of the Bladder.-The bhvldcr may be rupltwed (w ithout 
external wound) by Yiolcncc, as a kick, applied to th<' abdonwn. This acci
dent is onl}' likl:'!y to happt•n if the org-:111 be distended with urine, a1' wl1en 
empty it sinks beneath the pubic a.l'ch, and is 1hus measurably protected from 
c:xtcrnal injury. The rupture usually occurs in the posterior wall of 1hc 
Ulacldcr, invohing the p<'ritoncnl ns w('l\ as the other coals of 1lic 01·gan 1 

and allowing urinary extrani..sation into the pcritonc:il cavity, :111 cnmt which 
is almo:::t inevitably fatal. l\Iorc mrely !ht• rent is confined to the anterior 
wall of the bladder, urine then csc:\ping into the peh·ic !lreolnr 1issue. and 
inducing a condition which, thou,!?li ver~" graw, is not so uniformly fatal as 
th e one prcYiou:::ly referred to. The sy mptoms, in the former case, con::: ist of 
inten:-c epigastrie pain, collapi'e, urgent but fruitlt•:5s cffol'l s to ul'inate, and in 
a ::.hort time the ordinary si~ns of peritonitis; the intro-luction of tlic> cailtcter 
scrns to ev:1cuatc citlwr non(' or a Yery i'rnall qu:rntity of' bloody urine. Jf 
1he pcritonc•um be llOt i1n-01Yed, the i')'lllptom!' are h•f"ls ur~('nt, 1lic patient 
1win~. iu tlwsc ca,;;l's . gradually \\Onl out by diffose inflammn.tion ;1n<l ~loug:h 
ing: of the areolar ti:55UC. .Among 78 cases collected by Dr. Stephen Smith 
in 18,)1, there were Ina fi\·c reco,·eries. The lreat111e11t coni-:;i.;;ts iu the iin1·0-
duction of a htr:?"e AcxilJlc calhcter1 which (as a g:encrnl rule) should be 
secured in place, the urine being allowed to run off coustn.ntly1 by mea11s of 
an attached lndi:i-rubbcr tube, into any convenient rcccptatle. The patient 
sliould be got as soon as possible under the influcn<'C of opium, a. warm poul
ti ce may be placed OYCJ" his cpigastrium. and concentrated food or stimu!anr~ 
adminit>-tered, if indicated by his general condition. Diaphoresis should be 
encouraged by extcrnnl applications, it hei11g an ohvious indication to pro
mote the virarious action of the skin, and thus diminish thf' amount (If mine 
secrPted . Jt has been suggested to perform cystotom.11 (as in the nH.·llian or 
lateral operation for !'t011e), in Ll1 c:$e cases, and if it were found impos~ible to 
keep the bladder empty by means of n. cat heter , the operntion, which has 
been !\uceessfully resol'ted to 1 under these circum1'tances1 by \\r;i\ker, of .l\las
saehnsetts. and by 1-'arkf'r and .Mason, of 1\ew York 1 would be cert:linly 
proper, and woulrl, l think, be preferable to opening the bl;:ttlr\er ci 1hc r 
through the 1·ec1mn or :ibovc the pubes, though the latter proccd11rc also has 
bee115.IUCtC!'=8fully employed by a :Kew Y ork surgeon, Dr. ""illiams. ll olmcs 
sugg-csts that it might be justifiable to open tlie abdomen and ('\os<• the vc>sic:il 
wound with sut ures. but acas.c in which " rilletl tried th e opera.Lion tcrmi1iatctl 
falally. A similar opc·rntio11 w~ts su~g-esled some ye~u·s ago by Pl'of. Gross, 
and is :;.aid to hm·e been succc::.1'fo lly resorted to by Dr. "~niter. of Pitt.-;hurg. 
Free incisions s hould be ma.de on the first outward manifr•sr.ntion uf urinal'y 
inliltrnfion having occurred. A few instanC'cs :u·e on record , in whid1 ti;,. 
IJladdc r k1s been ruptured hy !he accu rn11lati o 11 of its own secrclion; i'Ut'h an 
a<·cidPnt 1 however, is \·ny rare, the urethra usunlly gi,•ing way, in s urh <'a;,:.cs 1 

rather than the bladder. 

h,\' Poland (who considt>rS the opl'ra.tion 
vol.ix. 
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Wo1111ds of ll1e Bladder are nmongM the most ~<'rions compl i tation~ of 
fracture:;. of' the pekis. The bladder ma.y a.lso be wouml1·d by gnn . .;;hot pro
jectiles. by pointed instruments, Ly the liorm; of' int'ur i:\tcd a.uimaJ .... ('(('. 
" rlwn the wound is in tli:it pnrt of the 01·gan which is covered with pni10-
neum, these injuries :11'c 11s11ally fatal, but there a.re numerous instnnl't>i; of' 
recovery from wounds of tlie bladder inflicted in the periiieal region. The 
treatment of these <'ai'es is ess<•ntially tk1.t which has been dt:scribed in the 
preceding parn)!ntph; a11y fore ign body tha.L may h:we lodged in the bhdfler 
s: honld be removPd. ;\Sits continued pl'esence would produce great irl'ita1io11. 
and probably caus:c the formation of a calculus. If the wound be throug-h 
the rectum or nigina. a trouLlc:::ome fi:m11a may result, rec1uiring, pcrhap,.;, the 
perf'orma.nce of a pla~tic opcrntion . 

Forei,qn Bodies, sueli a::: slate pcnC'ils, pins, etc., may he introduced inro 
the bladder, through the uretlirn, through an external wound, or, more r:m·ly 
(by the process of ulccrn.tion), from :mother YiscuS-as in a. remarkable <·:1se 
recorded by Dr. Kingdon, in which a piu, having been swallowed, lodged in 
the a.ppendix vcrm ifonnis, from which it subsequently macle its way into tlu: 
bladder, where it forml'cl the nucleus of' a calculus; the ulceration by which 
this process was attended, gave rise to the formation of an intestino-nf"icnl 
fistula., through which no le:-s than six round ,,·orms entered the bladder. and 
were at difft:rent times discharged from the urethra. Foreign bodies may 
OCl'asionally be spo111ancous lycxpellcd from the bladder-or maybe extrnctcd 
with urethral fo rceps, 0 1· a small lithot.rite, if the surgeon succeed in catch ing 
them in the direction of their long axis. In the male, l10\\'e\·cr, it is u~ually 
uecessary to 1·cRm·t to lithotrity (if' the nnture of the body admit of its bc i11g 
crushed), or to lithotomy, the median being in such a. case the prcf'erablP ope
ration. From the female bla.ddf'r1 foreign bodies may be convenien!ly 
remo\•cd, in most ca..ses, by dihtting the urcthl'a. with two- or thrce~l1laded 
fol'ccps, or with gmtluatcd bougies:, until the fol'efingcr can be intrnrluccd, 
when it. is ve ry ea'iy with forceps to se ize a.nd extl'nCL 1he fo reign body, tlte 
finger serving to adjust ii. into a fiworable posiLion for remo\'al. lt occasion
nlly happens that, in using Lhe female catheter, ihe instrument slips from the 
ti11gcrs. :1nd is sucked into the bladder. Jn the event of such an unforrnnatc 
occul'rence, the su rgeon should at once dilate the urethra and rcmo,·e the 
foreign body. J h:n-e known fa1a.l ulcc>rntion to result un<lcr these cil'cum
stanees, from the delay of only a few days. 

Injuries of the Rectum.- Wo111uls of the rectum, provided that they 
n.re unco111plic1~te<l, usually heal without much ditficulty, a.sis seen after 1he 
operation for fistula. 1 or when the bowel is accidentally wounded in lithotomy. 
If' the lc:i.ion i11\'oh-e the bladder or ,·agina, rel'lo-vesic·:\I or rectO-\':lf.dnal 
fistula will proba.Lly result, and may require the performa.ncc: of a pl:u:.tic ope
ration. ])cath may follow perforation Of the l'l'Ctlllll (from the pcritOIH't.lnl 
h<:ing opened), as has occasionn.lly happened from the incat11ious use of 
syringes, or of rectal \Jougics. 

Foreign Bodies are occasionally found in the rectum, and must be removed 
with scoop or fo rceps, as thf! inge1111ity of the surgcon, and the exigencies of 
ea.ch part.icular ease, m:1y suggest. The rcmon\l of masses of imp:tctc<l 
feces, of scr;:ds 01· fruit-stones, etc., may often be accompfo.;hcd ~imply by the 
repeated US<' of warm enemata.. A fish-bone, or similar article, m:ty be 
caught i11 one of the pouches of tl1e reel.um, and, Ly the rc:;ulting ulceration, 
gi,·e rise to a fistula in ano. 

Injuries of the Penis and Male Urethra.- Wounds of the Pniis, 
if' limited to tlie ski11, arc not attcntlcd with any particular risk; they always 
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rerp1irc the use of s uture~. on nceount of the' rctraetile tendency of tlu• part. 

~~f ~:~§1~~~1~:~t~;~~;r~!f ;?!.~~t·~.~~ 
aw•mlcd by marked intluration, and :-:onwtinw,- by priapi:0:m 1 wliich may pcr
si:st for :se,·eral days. Such nn injury il'i l>t_•;::t lrt'akd by the eont inucd appli
ca.tion of e,·aporating loti1ms. Su·an_qulation ot' a portion of th e penis is 
~ometimes produeed in child ren by tying a siring rouud the part. or, in 
adults, by the intl'oduetion of the orgm1 into a me1:1llic ring, 1\ic IH'l.'k of a 
boulc, etc. lf gangrene lia.s not been indnced, th<:: s~·mptoms will 11.:;ually 
quickly :;.ubsitle upon the remontl of tlie soun:e of constriction. Xelaton, 
B eyPnhe rg . and :\loldenli:rner h:we reported renrnrkaLie ca::;e::; of In.ration of 
the peni8. the organ being complt• tely ::epnr·nted from its cutaneous eo,·ering, 
and buried in the adjoining ti;:;s11es. In ~ela1on's ca.:.e rcliuctiou was effCcted 
by the use of forecps . 

'Plie Urethrct may be Wounded by culling in~truments, or g-un~hot proj<·c
tilc:.:, or may be Lacerated by falls or blow::; upon the perineum or pcni:::. by 
injurie~ recei,·ecl dnrin_!! coitu::: . or e,·en Ly ,-iolent strn.ining efforts at micrn
ri1ion. in ca'<es of s1ri<."ture. It m:ty also be wounded in rude nttempls :ti cathe 
terization, gi,·ing ri se to the form:11ion of "false passayes." The symptoms 
of laeera.tion of the urcthril are pain, con:::iderable swelling from interstitial 
bleeding, hemorrhage from the meatus, and i1mbility to urinate. Jf the pn.
tient. by straining, suecel'cl in passing- watf'r. Cri11(1ry E:ctrw:asation will 
u::;ually occur, gi,·ing rise to extt•n.;;i,-e de.:;truction of ti,..;ue, and the formation 
of pPrineaJ fistulm . This i;0; le:"s likely to happen in cac;.es of "falsP pa;:;:::age" 
than in those of othn varietit•s of urct hrnl laceration. beeiw::;e in tlu• former 
the direction or the pn..;;'<age is away from the 1.'0llrSe of the urinf'. The treat
ment cons ists in the immedinte introfluction of ~ full-sized cat heter (flexible , 
if po;:;sible). which mu"t be retained for sen_•rnl <fays. until the sub;::idl'll('C of 
pain a.nd swelling renders it prob:\hle that tlte l;iccration has h(•alcd; the 
eatheter shoulll not l)(' plugged, Je.;t th~ ac('umuln.ting urine find its w~t.Y by 
the :< ide of the in;::trumtnt. Ir it lie impo:<siLle to introduce a cathclt'I" . the 
surgeon must at once open the Hl'Cthra iu the p<:rinC'um, wht'n, if' the in,.,tni
ment still eannot be pa"iiC'd. n tlexible tube may be introdu('cd t.hroug-h the 
wound into the bladcl('r. This I helit-,·e to he safe r, in these c:1::;c~. than 
puncture through the rectum or prostate. or abon· the pulws. Jf ex1raxa.
sa1ion of' urine hn,·e Ol"Currcd. free incision::; mlr..;;t Le made in the perinl'um, 
scrotum, and i11~ide of the tl1iµ-1t.,., or whne,·er the urint• may h:wc n~aehcd, 
to pt-rmit the e;::<'ape of the ini1ating fluid, anll facilitate th e separation of 
slou;:!l1:-. Lacerat ion of the urethra, according to its extent, will proh:ihly 
result in nn intra<.:lable form of :-1ricturl' 1 or even in complete 01Jlitcrn1io11 of 
a portion of the tube, with the persistence of an inc111·aLle perinea! fis111l1L 

Forei,qn Bodies in the urethra may he ext racted through tlH' meatu.:;, with 
urethral scoop or forceps (or, in :-ome <·n.~<·s, a~ s11gge.-;ted by Key(·~. of New 
York, with a Thomp:-on's stricture expander) or throup;h an inci:<ion in 1lie 
median line. If' tlii,.; inci~ion be in the 1wrineum, the wound ma.v be nllowe<I 

~~h~ ~~:a~~' ~~:;; 1~ ~~ li~11 i~:~ l~C ~~l; \~~:~~:Ii o~~: ~~~ <:; ~;· · u~·~ t !~1~ ~:~ii~; U ~:~1~~ i 1 l ):~::~.~'I ~· i';~:-r: 
and in this cn::;e a flexible cn.1beter should he retaineJ until union ha,. oc
curred . When the foreig-n body is lon.z and :;oft (a.~ a bit of ca1l1t·1e•r"). an 
in!tenious plan of rC'moval, sug-g:t•i:::tcfl hy \-an Bun•n and Keye:o:. mn..v he 
adopted: this consis ts in translixing the foreign body with a ~tout needle 
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pai.;"Pd throu)!h ih(' floor of !he urethra . anf! pw•ltin~ back the ('nnal ai.; far a~ 
JlO"sihl1·. like a :_rlon• on•r a ti11~er. tlu•n witli1lnndnj! the Tl<'Ctllc aiul trausli.x. 
ing a;!ain. and so gradually coaxing the foreign body f'o:-wanls uutil it can 
Le !-i1·izL•d a.I the llH::atus:. 

Injuries of the Scrotum and Testes.- Wounds of tlie Srro/11111 
l'L'qttirc ilu.: application of sutures; if' the wo1111tl Le t'Xtl'11s: in. the ll'slis may 
lw f•:xtl'wl<:d, owin~ to the· gr<:at contmcrility of 1h t· dartos mu:ocle . Jn cmll•r 
to <'fli.·<.·t rel:nation of tla• part, )[r. Birke11 :uh·iJ1;1•s the u:-:c of warm f'orn1•111a. 
tio1h lh•fore tilt' ap11lil'ation of ::.titcht•s, t•old lotion$ b(•ing aftcrwanl,:; suh~ti. 

t1111 •tl to pro(lucP eontmttion and pre\'cnt Lm:rp;i11g-. Coutusionof' tlit'st· 1 arf,:; 
is fol lowl'il hy g-rcat :;wcllin~ and l'Cchymosi.::, anti oflen resuhs in 1111• fi.1rma. 
lion of :i !tytlrol·ele, or ha•111atocclc. Wounds of tltr Testis usually heal 
r('a1lily. the nmiC'a va:.i;innli~ . in such caRtR 1 commonly becoming oblitt·rnll'tl 
by inflammation. Atrophy ol' the organ is !:1:\itl to occasionally follow Llic.~c 

i11j11rit·s. 

Injuries of the Prostate.-lncisl·d womid~ of the pro5-latc hC'al with. 
ouL trouble, :l'I is :>1•en in cases of lithotomy. The pro;;:tatc is s:ouwtinws 
wonmlt•d in rutl(• attl'mpl~ al ca.thf'tcriz:ition, l'ausing: rctt•ntion of urine, anJ 
un•thral hemorrhage; the treatment consi~ls in i111rodul'i11g a lar~l· Jl1•xihlc 
<·atlll't<'r, or. if this he impossiLJe, in tapping: the bladder tlirough 1he rectum 
or ahon~ the pubes. 

Injuries of the Spermatic Cord and Vas Deferens.- Wo1111ds 
o( the Spe1·matic Cord require t.lie uRc of tlic li).!alure, or otlw1· lllP:inc:; of 
('!1(•c·kin).! h<·nrnrrhagc, and the divided sel!mcnls of the conl should lie hrou)!ht 
10;.rt•!lwr with:~ sti1cb, in hope of procuring- t111ion. .i\Jr. Ililton h:t~ 11w1 with 
~('YPl':li (':\RC:' of R11pt111·p of the Vils n~fere11s, marhd by arterial hemorrhage 
from the url!thra, with g-rt·at pain and fon!r, and followed Ly atropl1y or the 
corn•,;ponding- tc:--tis:. The treatment is that which is appropr iate for ordinary 
tlePJ l·~l':itcd inflan11nu1ion. 

Injuries of the Uterus.-lnjuries of the [!Jiimpregnated Cter11s arc 
\'t•r,v ntn'. and could scan·t·ly occur except in combination with otlu·r more 
Rt•rious lt•,;ions. Injuries of tlic P1·egn(Ult ( rtf'rus, hcsidc the risks of' lil•mo1 . 

rha~C' anc l peritoniti!', :\1·c C'Xlremely apt to terminate in abortion. Tlw treat. 
111f·11l of ~uch ta."l·~ 11111~t he t·oudurted upon the principles which have been 
laid ~!own fol' the manag;Pnwnl of e:1scR of scn·rc injury to the :ihilominal 
vi:--t•t•ra in general. 11' the l~tus be partially or eomplctcly cxtniclt•tl from 
llw womb. it mu;;t he n.>mu,·e<I. pn· rias ual11rales, or throu~h 1he cxtt•rnal 
\romul, if tlwn• he on<·, aC'cor1ling: to the partirula1· cirC'umstnnces of tlH· <·ase. 

R1111t11rf' ~j'tlif' Wo111b, Orr11rrin.'l durin,q Parlu1·ition, is not a sulijcct prop· 
crl." within the scope of this work. 

Laceration of the Cervix Uteri is :in nrc ident of not. unfr<'qucnt 
ON'lll'l'l' IJ('e during- lalior, a11d may require an op<..'nltion, which <:onsi:'tS C:'H'll· 

1ially i11 fre;:hening the ed)!('S of the rent wi1h i:.uitahly cune,I scis;;:or". and 
fi:xirig tlil·m with mctnllic !'.uturcs which arc allowed 10 remain for about ten 
d;1y:-;. 

Injuries of the Vulva and Vagina. -f'ontusions anrl Wo111uls of 
th1•:.:1· parl..; are 10 he tn•a1ed 011 the principlPs which f?uidc the s.ur~('On in tlie 
lll<ttHi~1·ml•nt of s:i111il:Lr injuries in other regionR of the body. "~omen are 
so111t•timcs se riously wouuded, while in tltc acl of miclurition, by the breaking 
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~~i~;~:~?~i'.:;;l1 ;f i~;~i:,;~::~;~~;~~:~}:l:;~~'.~~:ri\~:\\~;;:.:.;;~~·;)~~x~~:;~~~'.:.z::r~~ 
~;.::,:,:~,:~~:T':~L~';:::n,~f:~~:~;~;:~t:~~;'~~~~~:t~::J~s~'~:;,~:~:~~:·~:'.~:'.1~:~:•:;;.:,:,:'.,:;;~~ 
~~ ':~:~~,:~~;~~<~.ll~~~~ hat~~~:~l;~~l ~f 1 1~~:a~~l~~:~l l;~' ~:i!~ 1~:~1tc t l~~l'~~~~:; I i~~l ); 1~f~1.f.~~~:~, :::;l{~ 
Jnjuri(•..; of a.ny portion of the :. gruitnl zone." n•t(.·iH·d during preg11a1h:y, 
are.:\::; pointed out by Gl!Cniot 1 apt 10 be followed by ubonion . 

I njuries of the Perineum.-'round8 of tl1c ~llale Pe1·ineum, no1 in
rnlving the urethra. com monly lw:d \\ ithout much dillknlty. 

Larrrations of the Female Peri11e11m occnsionally otc111· during labor, nnd, 
if :II all cxten$iYe , u:-::u:tlly requit·c an oprrntion for their cure. Jr lhP ta~c 
IJc !:<Cl'll Within tweJrn hOlll'S :i'.tn 1\ie OCCllrl'l'llCC of lhC J:U;Pration, it wi\l 
prohably be ~ufflcient to approximate the part~ with dl•cp anti ::;uperfil:i:LI 
~utm·(• .. , m:1intnining 1he thighs in appo.,.ition until union has occurred, m1cl 

in,-11rin7 (.:Jcnnlincss Uy frcqut•ut s~Ti 11:ri11g with a ,-olution of pl·rm:ui~anall' of 
pot;l .... ium. _\ta later period, it will be 1 u.:cc~::;a:-y 1 a ' t.·r emptying tlic bowel 

~;:,:~,~~~i1'. 1 :r~~I ~~- ~;~: 11~.',11~~~::1 ::;.~:\1a:;·::1:1~~~ Fig. 1 83. 

billl1il !'perulum, and frc,.\11·n the etlgl'" of 
the openi11g (maki 11g :\ raw !'11rface at 
lc:i-.1 an inl"11 in depth . and exf(•111li11µ- tlie 
whole Jcugth of the fi,-$m·e). tli('n accu
r:ltt'ly :ulju .... tin~ lhC' part~ with the quilled 
sutun·. a~ r<'l'Omme1Hlt'd l1 r Brown. or 
simply with the interruptCd suttu'l', as 
clo1w by Sim:;:. Emmet. and Agnew. Jn 
citli(•1· 01wration, two jo:cts of ~utun•s may 
he proprrly C'mploycd; a drC'p ~l'l-cnkr
in~ an inl'h from tlie cut <.'<i{-,"('1 pa1; ... ju~ n.5 

dc't'p n" tilt' drnucl:ttion cx te1ul jo:, and corn 
in~ 0111 an i11eh from the e1u edg-C' on tlie 
oppo:-;ite ;.;idc-m1d a. supr dh·ial :.pf to in
sur<• more :H:curnte :vlju~tnwnt of tlu· cu 
t:uwous surfo.l·es. ""lwn thr sphi nttt•r is 
inrnh·rd. can• shou ld be tak<·n in Jl:l'"'in~ 
tlw liin1h110 ... 1 !'iuture to let lht' llf'l'lih· entt·r 
rtml tome out far back tow:rnl" th<' eoc
ry:.., :--o :L~ to insm-e tlw clo"<' approxinm
tion of the Sl'paratcd muscular fiiH'('!'i 1 anfl 
tliui:; ~uard agai nst fo<·al incont.im·n(·e . 
Tlii :< pn•eaut i1)0 is p:u·1ie11larly iu:.istl'd 
upon Ly Emmet, who finds thn! it :;. neglrct 
frt'<1m·1lll.r allows the 1wr~i:.:1<·1H't' of a 
re1·to-m:zinal fistuln. 1f the whole rccro-rnginal septum hl' torn, it will bC' 
rn'(.'b:<ary to close this liy nunwrous i11tnrup1ed !Hltm'l'S pa!'"'t!d from ihe '"~;
nal ..;urfa('(', and, i.n the1'C cn ... C's, it may be de;;irablP to dividr the sphinett·r 
nni on ('ither side, as rccomm(·1Hk·tl by Brown. JI' thc1·e be great trnsion 
upon the dt·<_•p su tures, a Ctll'\'(•d inti f'-ion may be madC' on rithcr side of Ilic 

pcrinrum, a<i recomnH:'JHletl liy Dicm•nbach ancl T. Smith; J>arker, of" New 
Y 01 k, e mploys later:\l incisions tlirough the bottom of' w\1iclt he passes sutu res 
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of doubled wire, secu red o,·er bits of catheter. If the quill<'d f:.nture b<' em
ployed, either strong whip-cord or flexihlc wire may be usctl. The \.Je~1 ma
terial for the int errupted suturc>s, both guperficial and deep. is stron~ si!Yer 
wire. Tlie deep sutures are most con,·cniently introduced hy me:~ll~ of a 
needle fixed in a hn.ntlle. Jn the after-tre:ttmcnt, conf:tipation i;:.l1oul~l be 
maintained by thP. administration of opium, for about two we1;:h. :rncl tl1c 
cat hl'ter should be used at regular intcn·als. Sims ancl Emmet a(l\'i"'l' th<' 
employment of' a short rectal tube, to allow th<' c>~capc of fl:tftt!'. Tile tleep 
sutur<'s may be remo\'ed from the sixth to the e ighth day, and the supl'l'licial 
scL a few daJS httc1·. Cnqrnt sutu res arc rccommrndecl by Dr. lhi4:kcll, 
of New Orleans, who furl he r modifies the opern.tio11 by tying 1he deep f:u1t1res 
over meta.Ilic f:. tayr-; placed \.Jctween the sides of' the wound. Dr. Jlodi.r(·n, of 
SL Loui~, inSf('ad of merely frC'shening the edgps of' the lacerat ion, di~sccts 

~~~t:;:~~.:;.~·a~~!lst~·~,~::~d~~11'.~ ~~~\~1~~ih:~i;di1~~,':.~1:~s~:11: 1~11~ 1~~'~:r~; ,';;~tl;.~,1,'.csi:;r~i~~:~ 
to be approximated. and furnishing :111 apron which pre\'Cnts the Va,!!inal dis
charges and urine from irritatin~ the wound . A similar plan is adoptC'd O.v 
J.>arker and by Stimson, of New York, :md is by tlie latter surgMn a.1tributed 
to La.ngenbcck . 

CHAPTER XX. 

DlSEASJ~S RESUtTING FROM INFl ... A~DlA'flON. 

ABSCESS. 

Acute or Phlegmonous Abscess.-" rlien a part that has heen 
lnfla.med becomes more swollen, the du!I p;~in changing to one of a throbbing 
or puls:ttilc cliaractc r, the skin a~su m iHg a ch·eper hne, and JWCf:Cntin;! a 

~1l~:~~;:~~~:~~tt~~1cl ~~~11:~:~~:~;~c:\' :1111 ep;~~~~~)1'1 b=,~~:~;~c~:~at 1~.u;:~~r~~;~n 0~~ !~~;~: 
formation be deep-~<'ated, the s.u111•rinc11mbe11L t,issucs become brawny and 
o.'clenrn.tow~, from infiltl'alion of lymph and effusion of i;:.rrnm. n.nd, as the pus 
graihmlly approaches Lhc> s111face (which it h:1s an almo,:L inrnriabh1 tend1•ncy 
to do), the O\'erlying ti::suc bci.:omes softened, the thinnest part bulges for-
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~1~~~~'.~\J~lt~l:\¥~~f ii~~I~~~ll 
~~:~~1~ i 1~:!n'>~~s1:~~i\11~~c:o;-na ,~·~~~·rf~~~rv 1 ~1~:~~fa~~~:; 1:~,~~1~11~1~:~.sn1 'l~~~ i:~~~::!n~ 111i1~i1~ 
intencncs be1ween the abscc:-s aml the surface upon which it is to break, is 
usn:1lly i::ai<l to yield hy a combined proct:!'=S of absorption :rnd disin1egralion: 
it set"ms more probable, ho\\"C\'cr, that under the influence of' the inflnmma
tory proces~, rapid cell -prolife1mion occurs in the abscc:::s wal\ 1 with liquefac
tion of tlie intcrcellula.r subRtancc, thus forming fresh pus-cells, the number of 
which is probably still further increased by the direct transit of white blood 
corpu!';cles through the parietcs of the capillary Yesi::cls. The final step con
sist::, as has been mentioneJ, in a small <li:::c or skin becoming dcp1·i"·ed of its 
vit;.1\ity. anJ being then thrown off ns a. minute circular slough. Though an 
ab:::.cc,.;s usually tends towards 1hc cutaneous surface, it may. umfor other cir
cum-.tances, brca.k into a mucous canal, into:\ joint, or e,·en into one of' the 
large ~c rou:; c:\\'itics of' the body. .A happy provision of m~tme in the ca:>e of 
ab::;cc..;::.eii of internal organs (:1s of the Ji,·cr), pointing cxt(·nrnll y, is that loca.l
ized inftnmmation and adhesion may open the way for tlie escape of the pus 
upon the cutaneous surface, without the intcn·ening serons cadty becoming 
iuvoh·ed. 

lJirtf/llOsi.~.-Thc diagnosis of phlegmonous or acute abscess can u1'ually 
be ma<le without difliculty. by attending to the history of' the case, by ob~en·
ing the disposition to point, by noting the presence or jluctuatio1i <\nd the 
other local signs aborn described, and la:;tly, if necessary, by using the ex
ploring needle or trocar. Fh1cluation, which is the sen!3ation cummtmicated 
to the surgeon's hand:- by a wa\'C of fluid, c:in best b1> n·cognizcd by placing 
ont: or two fingers of each hand on the suspected swclli11g, and ma.king alter
nate pressure, first wi1h one lmnd, ancl then with tltc oilier. The Hilgers 
should IJc placed longitudinall,11 as re.~mnls the direction of tht:: muscular fibres 
of thP part, and it must be ob1'erYecl that in a.ny regiou in which the mu~cular 
and C0111H:!cti,·e tissue is abundant, as in the thigh or nah.'s, or Lomid down 
by dense fosci~ or ligament.1i, as in the tempornl rf•gion or the L:\ck ot' the 
hand. a nry .!l!iglit increase of teni'lion from iufl:unnmtion or effus ion will 
gin' a deceptive feeling closely analogous to fluctuation. Again, certain 
tum or:::;. as the cystic, fatty, glandular, or enceplrnloid, are often a.llende<l 
with ttuc1uation, and haYe Leen frequently mistakl'n for ahsct'sscs. Finally, 
a partially eonsolidatc<l aneurism may give the sensation of deep-seated fluc
tuation, and thus lead tlie surgeon into error. Ile11cc, in any case or doubt, 
more especia.lly if the suspec·ted swelling be in the ncigl1bol'11ood of a large 
artery or otlicr important part, 1hc slll'gcon should , hy all means, confirm his 
diagnosis by using the exploring-needle, before making a free incision. A 
better im:trument, in some ca:::es, than the ordi1mry exploring-needle, is the 
nspirator 1 or even the common hypodermic syringe. 

Pru_qnosis.-An acute ab~cc~s, unless very large, is usually a comparatively 
lri,·ial affection . In cert:~in situations, however, ev~n a ~mall absce~s may 
not only, hy pressure on nerves or other important sf,ructures, cause great 
J·ain and discomfort, but muy even se riotrnly endanger life. An abscess of 
the prostate or perineum may cause retention of urine; one o!' the fauces or 
1hroat, dyspncea and even cb1th; or one of the parotid or a cervi cal gland, 
fo.t:d bleeding from the rnrotid artery or internal jugular vein. The dra;n 
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compli .... hed. I think, with a. straig-111 1 narrow, slmrp-pointe1l hi~toury. The 

r.~\'.i~·l'~)(~ 011111~1 1 ~ ~: ~~171~!1.t· ,;i 111 lilf~ I~~ :: ~ ~;· i ~~ :,~a1 :.~;:~1 ~~1 ~~ N·~ ~; ~ ~~· 1t 1111(~ 11::~1,:~l~:~:r 1,~1 'i 111 :: i ~·It~~ 
~'.:~::~~f i.')\:;::::i~,~~~~. ·~'.~:;-~~(~'.i'.;:~:;~~EE:~~~~:~1'.'.i:E'.:~~::::::~,'.~:~i~'.·

1

:::::;::~:~· 
the puneturc to Ilic r1::qui)ii1c extent ao:. he withdraw:) the in ... trmrn.:ut. The 

~~1~:;1;~::'i.\l::·''.i~.r,~~::;~::~1~;~'.i:'£:~::~~~~~i:':~~~::.i~~~:'.'o,:~;\~~·~r,;.~~:E.~·::;~~::;~ 
~: t ~~~:\1:~ li11;l~a l~l~l: :~ i;~~~~~: ;\'n~~ ! i·~~~,~~ •; na~ h1~cs~a l~(~~e:l,1~ l~~ l rtl 11 ~ •:.~:~·l~~~~; ~ ;1~~~l'.~~ ~~'' ': ~ 
in i1--clf not dP,·oid of p:iin, whilc> it render.:; the skin much more dillil'ult of 

\~f ~\f Si~li~~\}~~~i~f ¥!~~~&;~!,~~~~i1~ 
ture lm,·ing UN·n made. the ab~ce::;s may be allowed to t'\at'uate it~ con1L·11ts 
by the l'h•tic contniction of its own walls; the 
,.urgl'On ma~·· if nece,-s.ary . make very gentle Fig. lR-:1. 
prc .. ,.urc with :<oft spong<'~ on e ither side of the 
inci ... ion. but all rude hanclling or squeezing 
::-houl1l be :)lricll.r n,·oided. llemorrlwge into 
1hc caYity of an openl•d ab~ce~s may occur 

~:;~::~, ~1e :~ ~~~e ~i ,1-~~~e i'~~~~ ;~ t~\1.~~~1 t~ ;~~ dr:~ ie:~r ";!~~~~ 
~ure upon its wall<: . The treatment consists in 
t•xpo:-:ure to th1: air, cold1 prC:'!:l-Urc, or liga1ion, 
:"' in otht!r cn~e~ of ]l(•morrhagc. Afrer the 
en1c11a1ion of an n.l.i!'lCl'S!:l-, pouhices may he con 
tinued for a frw dnys, until the surrounding 
i11Aammntion hao:. suh~ided, when cerate or other 
simple drc~sin~ should be applinl to the wound, 
aucl the walls of till• tm·i1y <"om pressed by means 
of a bandage or acllu .. •:.-iYC ~t r ips . I I~ f'rom tlie 
size> or ~ituation of the ab!'<CC!:l~, or from any 
otllC'r circnm,;ta.nc<', 1hcrt:: be a tendency to bag
f/in9 of matter, a drainage-tube may be em
ploye<l, being cirhcr simply introduc(Jd into the 
inci,.ion by ml'an.;; of a forked probe, or carried 
~t'fOn-like throuµ:h the cavity, and brought out Drainage-tube a.od forked prub•. 
by a counter-openinf!. Jn .. wa<I of the ordinary 
rlrainage-tuhe, a flexible metallic probe may be substituted (the pus l'"('aping 
by it<; ,.;ide). or a roil of wire. ao:. recommended by :\ I r. R. Ellis. The hndl°11ic 
and l"On ... tillltional trcatme111 of ab,.cess, and of suppuratiou ~t'nt'rally. ltus 
already been con!>.idl'red in the chapter on the Treatment of J nHammation . 

Chronic or Cold Abscess.-The term chronic absce~s is open to 
olijectio11, ao:. rl'li•rrinµ: etymologically only to time, and lJeing or cour~e mt·rdy 
comparatin. A phll•µ-mouous ah~ce:-os, if deeply seated, may be of :-:lower 
deH·lopment than a chrnnie or coltl ah!".ce . .;;s, which is superficial. The tPrm 
cold ab~cess is borrowt•d from tlte Germans, and is significant, a~ rdi:rrinp; to 
a promin(!nt symptom in thc!lc cases, viz ., the aLscncc, in greater 01· le~!5 
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Residual Abscess.-Th is te rm l1as heen inlroduced by Sir James 
Paget, who proposes to include under it •·all abscesges form ed in or about 
the re~ id ues of former infiammations." They may occ ur in the sit l' of pre
vious absces::ies which have been partially :ibsol'bed, or in the induraiions and 
adhes ions lcl't by old inflmnmn.tiOll , whi ch had not reached the suppurnti ve 
stage. Residua.I abscesses <~re chie fl y mf't with in connection with di senses 
of the spine, of the bones and join1 i:;, an<l of the lympliatic glands. The 
prognosis is more fo.voraUle than that of onli11ary chi·onic abscess, the heal
ing afte r erncua.tion being, i~ccording to l'aget , quicker , and attended with 
less con!S titutiona.l di sturbance, than tha t of a primary abscess. of the i;:ame 

~~~l~;.~~J1;.~~~~ t~ ~ ~~·~:~:·cs :~~1~:~~~1~ri :~~~1; ~:~~.~~~~:~1le :.s c~:.~:~m~l:~:~1~~'~. cle$C ribed as 
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Sinus and Fist u l a.-These nr~ 1rn.rrow, and often tort11ous1 suppmating 
canals or tubes, IC'fl Ly thC' incompleie healing of ah~cc.:;-;cs. or resulting from 
wound~ whi('h han united imperfoctly. The term fist11/a is als:o applied to 
abnormal communications between external and i11ternal parls (:L"i ga,tric, 

~:~!~\~~·i~'.~.1~1~~~\~e~f ~~~·~~l~f,~.a~~~~~-~f.:). ai\~=~~11~ 1~~ ;~~f i~:l c:~1 ': ~~c 01~~ii1t~{ttii~:1 ~-~~ 
Hilting from an absccs~. or ordinary wound, the term list uh\ :::hould b(• re;;l'rn•d 
for thm:e ca::es in which there are tu·o op(•nings (as in a fi,;;,lula in :lllo), the more 

~~~:l'~~I 1t C~::l~, ~'.~~l~~- Clls~~l;~~i~: glll~l\~• J~~O~:p!O/;.~:~\l~('~;\l:lJ~I~;;~ i :~~ t1:·:~~~~~;C: l~if~~ 
foreign body or a spicnla of' bone, by the pa:-;~ag<.· of secretions, as of s:diva 01· 

urine, or by the action of adjncent muf'cll'::.. The treatment consists in re
moving all irritating substances, and in pl:wing the pnrt at rest, Uy po:;ition, 
b:1ndaging, etc. In a recent case , healing mny be promO!NI by keeping the 
walls of the sinus in contact by me:rn:-. of compt·c~sion, while. if the walls of 
the ::inus be callous nnd indnrated, they may be stimulated to greater actfriiy 
hy means of irritating or caustic injections, the tarred seton, or the galrnnic 
camery. Finally, it mny be nece~sary to freely lay open the sinus through 
itl'> entire length, by iniroducin,!! a ,!!rooved director and slitting up the super
incumbent ti:s~ucs; the sinm~ may rhcn be dre~sed ws an open ulcer. and nm.de 
to heal from the.bottom. This mode of treatment. is e~pecially indicated when 
hf'aling is pren .. nted by the action of ne ighboring muscles.a.sin cases of fistula 
in ano, or in the troub le::i.ome sinuses which are met with in the groin . in con
nection with suppurating buboes . It i-: oft~n a good plan, af't<>r laying open 
n. sinus, to wipe its whole track out with the sol id ~tick of nitrate of !:'iln~r, 
thus making a superficial slough, and pre\·cnting premature reunion of the cut 
eJges. 

Diffu sed Suppuration, thou:zh ordinarily occurring in that. form of 
diffuf:.e inthunm:ition of the areolar tissue which is clof'ely annlogous to, if not 
i<ll·ntical with, erysipelns . may, I belien. occur as a sequel of ordinary inflam 
mation, in persons in a low state of health, and who:-e ,·ital powers liave been 
from any circum~tance murh reduced. I t may result from an accidental or 
other wound, or from the irritation of extraxa~a.ted urine, but may also occm 
without any apparent exciting cause. The surface in these cases is but 
slightly red, the swelling is ill -<lefined, and rapid ly spreads in nuious direc 
tions; iht!re is a feeling of bog~incss, rather than of fluctuation, and there is 
sometime;:; empl1ysematous cr<:pitation, caused by the gases den:dopcd by the 
putrefactirn process; the patient. docs not suffer ,-cry great pain , but is in a 
profoundly typhoid condition. The treatment consists in making numerous 
puncture:., or small or e,·en large incisions (to rcliern tension, an<l facilitate 
the exit of pus and sloughs), and in the free administration of' stimulants and 
quiniu. · 

ULCERS. 

The process of ulceration and the mode in which ulcers heal, by gl'n.nula 
tion and c icatrizntion. han been co11sidercd in a pre\·io11s rha.pter , and need 
not be again reforred to. ricers ha\·e been \':triou~l.v clni"sifietl by q.-;t<>matic 
writers, either according to the appearance of the ulcN itself, or :H'Corrling fo 
the constirntional condition of the patient. Tlni:;1, we read of healthy, irrita
ble, indolent, wenk 1 inflam<.'rl, exuberant, ::!lougbin_!!, ,·arieose, aud hemor
rhngic ulcer.=:: and, ag-:~in. of eczematou.::.. cold, ~t'nile, strumou~, scorhntic, 
~outy, syphilitic, lupou.1; 1 :uul canceron-. ulcel':o; . It i..- easy to 1111dt•r::t:111d that 
in a per .. on dispo:ied to eczema, an ulcer may be seriou:;ly POmplicatcd lly an 

25 
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attack of th:it discasl', an<l tlint any treatment . to be f:n rce::;~l'ul, mnst haYe 
regn.rd to the eczematous condilion, a-. well a" to the ulcer il ~dt'. So in a 
stnimous H1bjec t, such remedies as iodi1w and cod-li\'er oil may be mo1·c im
portirnt than any local treatment. Scorbutic and gouty ulcers requi re nwdi
cincs adapted to the scorbutic and gouty dintheses; while: it is quite idle IO 
a ttempt to heal the ulce rated surface of a c:incer, as long as tlie cancerou:-1 
mass itsel f is n.llowed to remain. For pra.ctical purposes. the c:la ~,.;, ific :\li o n 
u::;ually adop1 cd ( which bas reference to the nppe:u·ances of the ulcer5 them
selves, when occurring in pll rsons of ordinary good health, and not the suU
jcc ts of any special morbid diathesis), is convenient and sulfi cicntly satisfactory, 
it being remembered Lhat there is no specific or cssentirtl difference betwet'n 
these various forms of ul cer, but that the ulcerative process is identica l iu 
nature, under a ll circumstances. 

S i mple or H e althy Ulcer.-This may be considered the type of :111 
the other varieti es, and that to which they must be brought, in order to effoct 
a cure : it is such an ulcer as is seen in a il ea.ling lmrn , or in a superficial 
wonnd which is closing by the second intention. Tlie natural tendc11 cy of 
such an ulcer being towards a cure, lhe only treatment nccess.ary is to keep 
the part from being injured. ' Yater dressing, or a greased rag, with an 
elernted position of the part, is all 1hat is usually requi red; if the granula
tions become exuberant , they should be touched with 1.ilucJO.tone or luHar 
caustic; while if too :.mall a.nd clos.ely set, f,he res in, or Cal'bolic acid, cerate 
may be substituted for the milder applications commonly employed. T his 
niriety of ulcer may be met with in any part of the body; those to be next 
described arc most frequ ently seen in the leg. 

I nflam ed o r Phlegmon ous Ulcer . -This rnriety is usually met 
with in those of full Ii a bit., :rnd may ari se from accitlenta.l irritation of a simple 
ulcer. One of the worst cases of thiR kind t li a t I have ever seen, was in a 
p:cntlcm:rn who, having n slighL excoriation of the tibial region, rode for seve
ral hours on hor,;elm.ck, with the stirrup-leather constant ly rubbing nnd chafing 
the injured part ; as a consequence, the whole leg was attacked with phleg
monous infl:unmatfon, which obliged the pat.ic> nt to stay in the house, with the 
foot elevatcll, for a considcrnblo period. Tbe treatment of nn inflamed ul cer 
consists in f'nf'orcing rcRt, with elevation of the part , in the use of' soothing 
applications, either cold or warm as rn oR t ngreeablc to the patient. and in the 
administration of laxati ns, diaphoretics, etc., as may be indicated by his 
general condition. 

S lou gh i n g Ulcer .-This. may be considered as an ag:grarnted form of 
the last rnri t•ty, and is usually met with in c:iehec ti c or ill-uou risltcd in<li vi
duals. The t reatment consists in the :Hlminis1ration of opium and of concen
trated nutriment , with stimulus if required, and in t he local applica tion of 
anody ne fom r ntations, such as diluted laudanum. Jf there. be much tendency 
to spread, the ulcer should be t reated al'! a case of sloughrng plmgeclrcna, or 
hospital gangrene. The" electr ic bnth" is recommended by \Yeisftog. 

Weak o r <Edematous Ulcer .-In thi ~ variety the granulations are 
large, pale, ttabLy, and apparently di.s tended with serum. They are not un
frequently de tached in large ma.sst•s by sloughing. This form of ulcer may 
be induced by long-continued appliciition of poultices, or of wn.t er drc::ising. 
I have frequently sePn it in cm:ps of 1wglected gun !?-hot wound. The t reatment 
consists in impro,·ing tlte general tontl of the patient, and in the local use of 
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~~~t~l~llj~~~~~ ~:~c~~~~~i1'.:g~11~~ c~~~.~~i;:g~;c~:1~!~i~: :1~~~~l:.~~~en s~:)~~:~;l~~'t'en~;.n~:~r~/.: 
b:rndage. Horh(' 1 nn East Indian surg('on, sp('aks n•ry higlily of applit':ltions 

~~ it~~e bark of the acacia catechu, ~o a:; fairly 10 tan the ulcer and surrounding 

N eur a lgic or Irritable Ulce r .-Thio:; varirty is chara<'fC' ri zccl by the 

intcn;;e pain an<l hypcriestlicsia which :\('company it. It. u.-;ually occur::- about 

the malleoli 1 OL' anterior edge of the tibia, and iR mo~t frN1nent in women 

p:u;t the middle age, anti who arc in :i dcprcs~ed state of health , though I 

have seen it in young, and otherwise healthy, laboring men. The treatment 

con~ists in the u10e of anodyne foment:uions, with the occa~ional appli<'ation 

of a ~olution of nitrate of !:'ilver (gr. iv-x ml f5j), as recommendPd by ~key 
for painful burn;;. The general health must at the smnc time be improved by 
the adminil'.'tration of tonic~, especially quinia, nux \'Omica, etc. Jf the pain 

can be traced to any spC'cial nerve, this may be re::ected 1 as :uh·i::;ed by l\ Ir. 

llillon. 

Indolent or Callous Ulcer.-This is by far the most eommon form of 

ulcer; it occ ur~ usually in those of middle li fo, nnd is situated in the lower 

half of the)(')?, and more often on the fibular than on the tibial su rfac<>. The 

floor of the ulcer is somewhat concrn·e, with flattened µ:ranulations, furnishing 

a thin and "Canty pus . The ulcer is surrounded by an elnated ring of ve ry 
dcm~e and indurated tis:~ue, which seems to be a provi,.ion of nature to pre\'ent 

the spread of the <li:;;ease, acting, indeed, as fL kind of natural splint to keep 

tile ulcer:ltl'd surface at rest. As long as this hard ring r<'mains, howenr, 

healing will not occur. and, hence to depress the edgt:s, is the first slc•p in the 

treat11wlt of an indoleut ulcer. Jf the patient can remain in bed, with the 

foot elnated, a poultice may be applied for two or three tlay$, to ::;often and 
relax the ti~sues, pressul'e being then applied by means of n. fow adhe1;.i,·e 

strips, the po!:'ition,.:; of which are varit•d at each dressing, while the cdgeR of 

the ulcer arc :stimulated with the solid i;tick of nitrate of ::-iln:r. A very good 

plan of ha:;tening the di,.ap1H~arance of the indura.ted ring-, i:s to make acro"'S 

it numerous radiating incisions, extenrling about a quarter of an inch into 

sound ti1'1sue 1 as recommended by :Mr. Gay. 8appey's and Syme'::; met.hod, 

which consists in the application of a. blister, to the whole ulcerated Rnrface 

and a zone of the su rrounding hc.•althy skin, is occasionally very eflic i<.•nt. 

}'inally, the inclurated edges may he trimmed away with the knifo, a pro. 

ceeding which, though apparently lwroic, is almo:;t painh.'sS, on account of' the 

indolent nature of the sore. As soon as the ulcer has by these means Jost 

it s peculiar excarnted appearance, it may he dre::sed with resin cera te. or 

some similar article, tic.·atrization being 3.lisi,;ted by moderate comprc:-,.ion 

with adhe.-,i'e strips and bandage. The sulplmret of carbon has rccl'nlly 

been recommenclt-d as a dre.:-siug in these case11 by Guillaumet nnd other 

French surgeons . Jn ca~e the sk in is very irritable, the disea~e apprond1ing 

in character to what i1;, called the eczematous ulter, wet strips of' 8anda;:!;C' may 

be nd,·:mtageonsly subst ituted for those of adhesive plaster. lt often h:.1ppe11s 
that patients with indolent ulcers find it impos:-iblc to li e by, a'.-1 above recmn. 

mended. and, untler suth cir<'um;;tances, I know of no belier mode of treat. 

ment than tliat introduc·ed by R1y11to11 and Cril<'lictt, which co11Si!;tS in do~cly 

stropping the part, or cn~n tile wholu limb, with strips of adhesive pla .... tt·r 

lni1l on in an imbricawcl manner. a firm bandnge b1•ing then applied onr nil 

(F'ig. 185); or a.n l mlia.ruhber bandage may be• u:·wd, a!; ad"ised by 11. 1\Iar. 

lin. The ouly constitutional treatment usually required in these cases, i:s such 
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Fig. 185 . 

Strappiuganu\eer. (J.lston.) 

~• s may he in1li<'nte<l by the pn.
tient' s gencr~il condition. Mr. 
8key recomme nds 1lie a.dmiuis
tra.lion of opium, which may he 
gin:n in do:'es of one grain. night 
:rnd morning. I n rite etz('IJU\
tous cases, I hl'n·e deri\'Cd ad\'an
tage from tlte persistent u,;e of 
small doses of Fowler 's so lution. 

J n some cases an ulce r will 
heal readily up lO a certain point, 
and there will stop, in spite of 
the most careful dressing-the 
tf' nsion upon the part a.ppt'aring 
to be so great that further co11 -
1raction cannot take place. Un
der such circumstances a lo11,9i
tudinal incision, as advised by 
Faure, may be ma.de through the 
li ct1lthy skin on each side of the 

ulcer , the gaping of the incisions permitting the resumption of the healing 
procf'SS; or circular incisions, su1Touncling the ulcer, as originally sugge$ted 
by Dolbeau n.nd recently recommended by Ni.i:ssbaurn , may be substituted. 
Plastic operatfons h~n·e been occasionally pract ised fot' 1he cure of obstinate 
uleers of the leg. but, in my expe rience, have not proved very successful. 

l t has been sugg<'sted by a French surgeon, M. Rlfferdin, to treat ulcers 
by the Transplantation of Cll ticle. Th~ operation consists in applying sliax
ings of the epidcrmi.c::., or of th is with a. t!.ti.u layer of the cutiR-the l:itter plan 
has been most commonly adopted-to various points of the gn:i.nulating 
surf~1ce , binding these grafls in position by means of adhesin strips. The 
gr::i.fts may at first seem to disappear, but in a fow cla.ys become <'onvertccl into 
i"'ohll ed cic::i.trices, from which, as from centres, the healing process rapidly 
spread::;. l t is essen 1.ial for the sur CC$S of the experiment , that the g1·:111ula
t.ions should be in a healthy condition, that no fat should be transplanted with 

Fig. 186. 

Seissonfor sk\n.gr:i.fting 

tli c ~k in , and that the graft s l1ould be closely and accurately applied t.o the 
granu lating su rface. This motle of ln:!a.ting 11lce rs has exeited a good deal of 
n.ttention, :uul has been tried with more or less succ('ssf'ul results at 1rnmerous 
English and Ame1·ic:m hol'p ita l ~ . The transpln.ntn.tion of hairs has been 
sn;rgestcd as a substitute by Dr. Sehw('ninger, t\ German surgeon. 

Jn some ~ i tuations, as on the back. bctwe('n the shoulder-blades, it is Yery 
difficult to :-tpply equaLle pressure by the methods ordinarily employed. Ilere 
the application of a zinc plate, or disc of sheet-lead, cu t to fit the ulcer, will 
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often be n.ttencled by the happie,.t results-not, I believe, by the de\"t·lopmc:nt 
of any galrnnic current, as h:v: been !'Uppose<l, but simply by actinJ! as an 
efficient means of applying mechanical comprc;;;~ion . The use of a. gak:inic 
current is, howeYer, recommended by Spencer W ells, Golding-Bird and 01hcr 
writers. The ,-irtues of sheet-lead hase Leen recently extolled by Dr. Yan 
Blae,·en1 a Belgian surgeon, who claims by its use to have cffocted the 
restor:Hion of parts c:i.rried away Uy S<Lbre-strokes, etc. 

Hemorrhagic and Varicose Ulcers.-Othcr nirieties of ulcer, de
scribed by systematic writer::-, nre the hemorrhagic and the niricose. The 
Jlemorrlw.qic Ulce1· is one that bleeds from timP to time, occasionally ex isting 
in connection with the hemon·hagic cli:i.thcsis, but more often serving a5 a 
channel for Yicarious menMnrn.tion . The treatment, in the latter ca..se, cou 
sists -in entleaYoriug to restore the normal flow, by means of the remedies 
ordinarily used for ::uncnorrh<l:'a. The Varicose Ulcer is merely an ul<'cr co
existing with nll'icose ,·cint". It is commonly taught that. the ,·aricose disease 
precedes and causes the ulcf"'r, and Q\)litcration of the veins is atcorJingly 
proposed as the only rational mode of cure. It has hcen shown, howe,·er, I 
think, by :\Ir. Gay's rese:u·ches, that the ,-aricose condition is rather a conse
quence than a cau:-c of the ulceration, and that hence le!'s acti\'C measures 
will commonly sutlke. The treatment sliould ,-ary according to the condition 
of the ulcer, whether inflamed, irritable, or indolent. llemorrhage from the 
bursting of a vein. may be cliecketl by position and pressure, or may occfl
sionally require obliteration of the ,-e~sel, by the method which will be 
de.scribed when we come to .speak of nlricose Yeins in general. 

After the cicatrizat ion of an ulcer is completed, a great deal may be clone 
by ca.re and attention to preYent the scar from again giving way. The part 
should be kept scrupulously clean, and should be protected as much as po::i
sil.ile from external injury. It' the ulcer be situated on the leg, the patient 
may alhantageously wear an elasti(' iJ:lndagc or stocking, to counteract the 
tendency to gravitation of blood which necessarily ex ists in that p.trt. 

Amputation for Ulcer.-Tt sometimes happens that an ulcer proves 
utterly incurable, either from extending completely around the limb, or from 
dl"eply inrnh·ing a. subjacenL bone or neighboring joint (as in tile perforating 
ulcer which sometimes follow.;;; n bunion). Jn such cases the question of' 
amputation may arise, and the operation under such circumstances would be 
occasionally ju.-;tifiahle. 1t must be remembered, howc'"cr, that amputation, 
in the lower extremity, is in itself attended with very grent risk to life, and 
that the disease, in the instances mentioned, is often more a source of dis
comfort than of danger or en:'n positive suffering. Ilene(• the surgeon should 
lles itatc before proposing an operation which is not imperati,·ely required , 
and which may be followed hy the gravest consequences. 'n1en amputation 
is resorted to. it f:hould be dQlle at such a height as to insure the possib ili ty 
of forming the flaps from perfectly healthy 1issues. 

Ulcers occurring on Mucous Membranes present the ordinary 
characters of healthy, weak, or irritaLlc ulcers, as met with in the cutaneons 
structures. They usually require the free use of stimulating or caustic appli
cations, the best being. probably, the nitra.te of silver, which lll<tJ Le cmployctl 
either in substanct:: or in solution. 
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GA:-JGrrnxi-~ A~D G.\.XG1rnxous D1 s 1-:ASES. 

The nntnre and treatment. of the ordinnry forms of gnngrcne have a.lrC'ady 
been cons iclcrecl in the chapters on Inflammation, on " rounds in General, on 
Injuries of Blood vessels, and on Arnputa.tion. There rema in to be described 
certain forms of Spontaneo11s Ccmg1·ene, and those aftCctions which are com
monly classed together as Gangrenous Diseases . 

Spontaneous Gangrene may occur at. any age, and is clue to arrest of 
the circulat ion, cnuscd ei tl wr by disease of the arter ies themselves, or by a 
morbid condition of the circuhti ng fluid . ]1~fiammation of the arterial coflls 
may cause gangrene, as may arterial thrombosis without inflammation, or 
embolism from the detachment of fibrinous concret ions from the valves of 
the !wart; the latter is, I believe, a more frequent occurrence than is usually 
su pposed. Finally, the use of certain articles of food, as of spurred rye, has 
been followed by spontaneous gangrene. This form of gangrene is usually of 
the dry rnriety, though mo/st ganµ:rene may occur afiel' embolism, when the 
main trunks which furnish blood to the part are suddenly occluded-the dif
ference probably depending, as remarked by Coote, upon the rapidity wilh 
which the death of the part lakes plare. Senile Gangrene (which, as ordi
nari ly seen, may be considel'c<l the t.ype of the dry variety of the affection, 
or mummification) is dependent upon calcificat ion of the arterial coats, 
together with the general loss of tone and enfeebled nutrition which accom
pany old age. In certain cases, the exciti ng cause of tlie disease is some 
slight i1Titation, such as the chafing of a shoe, an<l, under such circumstances, 
the gangre11e approaclies somewhat to the ordinary infbmnuitory form of mor
tification. l\Iorc often the <liscaRe begins, without. apparent cause, as a dark 
purple or blackish spot, sunoundcd by a dusky red areola, which spreads 
with the gangrene and is tl1e seat of in tense burning pai n, the latter, how
ever, subsiding when the gangrene is complete. The seat of the gangrene is 
commonly the inner side of !he foot, and especially of the great toe, though 
I haxe seen a precisely similar condition of affairs in the srrotum , in a patient 
worn out by a low f'e,·er; the fact that this fol'm of gangrene occurs, under 
such circumstances, among com paratively young persons, 8hows that the term 
senile gangrene, though significant, is not strictly accurate. " 'arning is some
timC's gi,·en of the approach of this form of gangrene, by the exis tence of 
signs of defective circulation, such as numbness, coldness, tingling, and 
cramps in the calves of the legs. The course of senile gangrene is usually 
chronic, lasting somNimcs for more than a year, and recovery occasionally 
follows af'tPr the separation of the affected part. 

Treatment.-'I'his consis ts in mainttiini11g the general health of the patient, 
hy the use of tonics, and by the judicious administrat.ion of food and stimu
lant1';. Among drugs, opilim is particularly useful , and may be gi,·en in grain 
doses three or four times in the twenty-four hours. Antispasmodics also ma.y 
be advanlageously used in these cases, especially chlorofOrm (in ternally) and 
camphor. The local treatment consis ts chiefly in ket!pi ng the part warm, by 
wrapping it in cot1011-wadding or wool; if there be much fe tor, charcoal 
poultices may be substituted, or cloths wet with a solution of permanganate 
of potassium. The question of amputation in seni le gangrene has already been 
referl'Cd to, <\t page DI . 

Bed-sores.-Tl1esc may occur in any case in which a patient is confined 
to bed for a considerable period, simply from the long-continued pressure-



GANGRENOUS STO'.\IATITIS . 301 

{~:~~d:~l s!:~~:~~~ e~~~~-i~.t~~~~s 1~:~1~~ss~~.u~~(~-~~:~~ ~~-~l:l~1 ~~~.~1~c:·~1~e~~~ ~~ ~x~~~,~~; 
~;,\~~1:l~~~~~~' ~~'~:~:;, ~~-~1~~1t i~il::~1::1 :~1;~ u:.~;~,p:~:.~C(~o~J I ;1~~~~~l;: ~~n~~~.; :~~1eii11~ 
position. In such Cai'es, it is not infrequent for the slough to extend so deeply 
as to i1wolve the sat.: rum, or any other bone thnt is exposed to pre~~w·e, or 
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mny be unaware of their existence. The formation of bed-sores may com
monly be prnented br the u!=e of a water-ma.ttre:-:s, 01· of soft pillows, the 
parts being kept sc rupulously clean, fref)uently bathed with stimulating and 
astrin~ent lotion:-:, and protected by the application of' collodion, sonp-plastel', 

~~t ;~11~1 ~~~ ~~e P~·~~~el1 
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ration of the slough may be lia~tened by the use of yeast or pol'ter poultices, 
the ulcer which is left being subsequently dressed with resin cerate, or some 
similnr :lpplication; the part. must be entirely frl'ed from pl'essm·e, and the 
patient's gencru.I health impro,·ed by the administration of eoncentrnletl food, 
toni cs, :i.nd srimulants. In obstinate cases, healing may somet imes be pro
moied by the applic:ttion of the gahanic current, as suggPsted by Crnssel, of 
St. Pct.crsburg, and recommended by Spencer \Veils and by llnmmond, of 
N~w York . Bed-:;;ores may occasionally prove fatal, by in'"ohring important 
structures (as the membranes of the spinal cord), by leading to hemorrhage, 
by gradually exhausting the patient, or by the induction of pymmia. 

Gangrenous Stomatitis, also called Gcui,qrama Oris, Cancrwn Oris, 
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abuse of mercury, nnd this drug, if improperly exhibited, may of course be 
one source of depression, in addition to the debilitating eflCcts of illnes.-:, 
deprinllion of food, etc. That there is, howevcl', any direct causal connec
tion hetwcen the use of mercul'y and this disease, i:;;, I think. at least not 
pro,·ed. The first symptom of gangrenous stomatitis is usually a dusky reel 
swelling of the cheek, which becomes stiff and shining. Careful examination 
will now show a sloughing ulcer on the inside of the check, extend ing to the 
adjacent gum, and discharging fetid, ill-formed pus, which, mingled with 
salirn, constantly dribbles from the mouth. As the disease progres.<=es, a 
gangrenous spot appears on the cheek, the whole thickness of the part being 
finally i11"oh·ed, and perfOration of the cheek, with denudation :incl perhaps 
necrosis of the ah-coli, r<•sulting. The constitutional symptoms are of' a 
typhoid character, com:i. sometimes super\'Cning before death, which may 
occur at almost any period of the disease. The treatment consists in e,·e rt
ing the check (the patient being anrcstli etized), and t.horoughly cauterizing 
the whole ulcerated surface with strong nitric acid. One tliorough cauteri;o;n
tion is usually suflicient, though the case must be watched, and a second 
or third npplication made if nece.sstLry. The mouth should be frcqucnlly 
syringed with detergent and disinfectant wasl1e~, such as a solution of the 
permanganate or chlorate of potassium, or of borax, and the general health 
sustained by the frequent administration of concentrn!ed food and stimulus. 
The nppl ication of tintture of -i odine is recommended by Dr. l\liller, of 
)\an.ms City, while Popper, of Pcsth, advises that the ~lough should be 
scraped away, a.nd the parts clres::.ed wilh creasote. The def'ormiiy !<•ft after 
cicat ri zation may subsequent ly require a plastic opera1ion for its cure. 
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Noma Pudendi.-Thi~ grm·e affection. which s.t·l'lll~ to Le eonfi1w1l 10 
female cl1ildren , is nry analogous to t\1c Jll'C'l'(•din:r, :uul us.ually all:ll'b thi: 
mucou~ or submueou~ ti:-<:;ncs of the gcneratiYc oq:rnn:o;, though. :ttl'Onliup; 10 
llolmc:;, it sometime~ litgin.s in the fol<lof 1hc g-roin. 'J'he treatmtnl eon,.ist,; 
in early and thorough cauterization, and in the adoption of mca-im·l'S 
ta.in the pa.tient's ~t rengrh. l ):uTOt spe:iks lin·o1·al>ly of the local 
form. Dei\th somctimts occurs very smklenly , after the apparent 
mcnt of con\·alet'lccntc. 

Hospital Gangrene. - This affection, which h:IB received a gn•at 
varic1y of names, :;uch as Sloughing Plwgedtemr, Pulpy Gangrene, P11trid 
JJe_qeneration, Traumatic 'l'yplms, Po11rrit11re d' J/Upital, etc., is occa.-:.ionally 
me! with as a sporadic di!!ca-•e, but has a1trnc1c<l most attention when prc
v:iiling ep idemita ll y or endcmicnlly in ho~pital~, espec ially where large num
he1·s of' wounded men arc crowded together, as in military lio!':pitab in tile 
neigliborhood of:\ b:ltllc-ficld. It has Leen st udied by n great many \Hill'r::, 
nmong whom may be partil'ularly mentioned, Pou1c:w, La l\lottc, Olli' icr, 
Ddpech, Lcgoucst, Hollo. Black::u.lder, Bogg:il·. lh•nncn, Uallingall, Thomsou, 
Guthrie, and :\Iacleod. Jt ha::. also been ably inve.-:.ti~ated by mnny Anu:ri
can surgeons, who had ample opportunities for its ~tlHly during the late war, 
and an elaborate mouop;rnph on 1hc su!Jjcct has been con1ribu1cd Uy Prof. 
Jo.seph Jones, of New Orlciins, to 1he Memoirs or th<.•[. S. S<lnitary Commis
sion. Tile cliaraeters of hospita.1 gangrene rnry in ditforent epidemics. The 
1najority of obser\ ers ha,·e fot1nd the Jo(·al to precede the constitutional 11yn1p
toms1 and heuce Jia.,·e regarded the disease ns a st ri c tly local afll:c1ion; while 
in other instance!':, equally careful obst:rvcn; have found constiLlltion:il disturb
ance, headache, furred tongue, etc., to precede the locnl clianges in the wound 
by an interrnl of from one to three days. H ospital g:rngrene is un<loniJtl'diy 
contagious,1 ha,·ing Leen de,·elopc<l by indirect inoculation, as well as through 
the medium of in~trumcnt~ and sponges; the except ional cruses, in which om· 
of two contiguous \\'Olmd~ , in the same patient, suf!Crcd from the clh-e:1:-c, 
while the other e~caped 1 merely prove that in those insiances the afli.·1:1ion 

;~·.~~1s1:~Z1\e~u~;-~1~~1~~:~;~~c; it ~~~~·i:~~o~:~~7~~;~ ~:.Z~\'1~~~~ ~~1 ~1~1~~:~1s i:1i~1~~~~11h 
ot' overcrowding, bad ventilation, etc. 

Two forms of lto~pital gangrene may be rcco:rnized, but the difference be
tween them is one o!' degree rather than of kind . For the developmen t of 
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lancer, or e\'en the s:cra.tch of n finger-nail. A deprc!'sed or depraved gtatc of 

~!if :·~~i~:~~~~~~;:5;!?;i~~~::'[;~~~~~;;;~f~~;;~\~~~~i~f i!\~~:~::;~'.1,il~~::~::~1~~ 
.. prr;;cnls a l1orriblc aspect afte r the fir:-;t. forty-('ight hours. The whole 8lll'

facl! Im:-; become of a d:trk-rtd color, of a rag-gt.•d appc:mrncc, with blood partly 
coaguh\tcd, and apparently half putrid, adhering :U every point. The edg:ci! 
an! C\Crted, the cuticle scpnrnting from half to three-quarters of an iuch 
around, with a concentric circle of inflammation extendiug an inch or two 
beyond it; the limb i:i u,.;.ually swollen for some dist:rncc1 of a $hi11in~ '' hite 
color, and not peculiarly ::-cn.;ible except in spot:;;, the whole of it. being pt•r
h:ljh ccdcm:uoul'.\ or pa<::ty. The pa.in is burning, and unbearable in the part 
itself, while the extension of the disease, genera lly in a circular direction, 
mny be marked from hour to hour; so that in from rwotlier twenty-four to 
f<H"ty-ciglit hours, nearly the whole of the calf of the leg, or the muscles of 
the lmtLoek, or e,·en of the wall of the abdomen, may disn.ppt:ar, leaving :L 

del'p. great hollow, or hiatus, of the most clet>truttiYe ch:\racter, t!xha.ling a 
pet.'uliar ::"tench, which can ncnr be mistaken, and spreading with a rapidity 
tp1itt.• awful to contemplate. The great nen·es an<l arteries appear to rc.;i::;t 
its influence longer than the nius.;culur structurb, but these at last yield; the 
large:;L nen-es arc ckstroyc<l, and the arteries give way, frequcmly closing the 
l'C't.'nt.', after repeated hemorrhage~, by one which pro\·cs thr last solace of the 
uuforrnnate sufl€rer. . The extension of thi:; disease is. in the first in
stance, through the med ium of the cellular st ructure or tile Lody. T he skin 
is undennined and falls in : or n painful red, and soon Llack, patch, or spol, 
i~ pcrcei,·ed at some distance from the original mischief~ preparatory to the 
whole becoming one rnai:;s of putridity, while the suHCrings of the patient are 
extreme." This worst form of hospital gangrene is, lmppily, comparalivcly 
rare at the present day. l n the milder form, the whole course of the alfoc
tion is more chronic, causing lbs destruction of tissue, nnd accompanied with 
compnrati,·ely little constitutional disturbance. The general characters of 
the wound are the same, e:;;pccially the circular shape, nnd cup-like excavation 
or scooped-out appearance of the ulce r. There is less e,·ersion and under
mining of the skin, less ccdcma and pain, and the sur!':1cc of the wound is 
covered with a pulpy, ash-colored slough, instead or the putrid clots described 
in Guthrie's vi,·id account. ·The const1'tutional symptoms of hospi tal gau 
grene may at first present a somewhat sthenic type, but rapidly cliange into 
those of a profoundly typhoid and adynamic condit ion, the patient indeed 
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20 to -10 per cent., the geiu:ral average being about. 1 death in 3 casCt'i at
tacked. I n the Crimean war, the mortality in untomplicated cases was nrnch 
lc~s, whi le in the experiencr of our own surgcous, duri 11 g t he late war, the 
number or deaths was compa.rn.tively n~ ry sm~\IL The ccwses of deoth. ac-

f1~~~~1;~1;~e~(~;· ;i,1;~~;c~n~{ ~~r c:~~i~.~~ln~s 8/ J:;~~~i:~;si~~e 1:~:aj~~:~/~'. g~ 
formation of bed-sores which sub,;equently become gangrenous, (GJ diarrho.:-a, 
(7) subcutaneous disorganization of tissues around the original wound, (ti) 
mortification of internal orgam~, (!J) direct implil·ation of Yital parts, (I 0) 
pyrcmia, (11) phlebitis, ( J "2) profuse suppuration, necrosis, etc. 

J n the treatmeut of hospital gangrene, it. is \'Cry important to secure goo1 l 
,·entilation and to enforce the utmost cleanliness. Affoctcd patients should 
bt.• at once segregated (if possiLle) from others, and , if it. were practicaLlc, it 
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would be better that each pe rson attncked should be placed in a S<'parate 
apartment or tent. It is, indeed, probable that a certain number of the 
milder cases would get well under simple hygienic treatment, and the risk:; of 
exposure are much less than those of o,·ercrowding; as a German surgeon 
(l'rof. Jiingken) has somewhat quaintly put it, "lt. is, after all, bettn that 
the patient shou ld shiver a little in a cold but pure a.ir, than that he should 
die in a warm but poisoned atmosphere." As it is certain that the di~case 

may be communicated by means of sponges, e tc., the precautions 
should be taken in washing and in dres$ing wounds. ward ca1Tiage 
(Fig. J O), or some similar contrivance for using n stream running water, 
will, in these cases, be found of g reat sel'vice. The adoption of Lister's anti
septic method is recommended as <i prophylactic men.sure by Niissbn.um, of 
l\Iu11ich. 

The Local Treatment of hospitn.l gangrene, is now, ] belie,·e, almost uni
,·er~ally regarded as of the highest importance; mn.ny different applications 
hn.rn been employed, Y:trying in se,·criry from the actual cautery down to 
simple syrup, or buttermilk, and each remedy ha.s proved occasionally !>uc
cesst'ul. The oil of turpentine is highly recommended by Prof. Bartholow, 
and powdered campli01· by Netter and other French writers. l\Io:st surgeons 
are now agreed as to the propriety of thoroughly cauterizing the entil'C sur
face of the wound once, or oftener if" necessary; and to insure thorough cau
teriza1ion, it is necessary first to rcmO\'C all the :.\dhcrent s lough with forceps 
and scissors, followed by rough spongi ng. The varieties of caustic most to 
be relied upon are, I think, nitric acid, bromine, and a. st rong solution of the 
permanganate of potassium. Tlte latter article is that which 1 ha,·e myself 
employed, in tlie proportion of 3j to f.'§:j of m~ter, a.ml I have ne\•er, as yet, 
been di~appointed in its effect; it is but ju.:st7 ltowc,·er, to say that l have not 
ltacl occasion ro try it in any cases of the worst form, such as are described 
by Gutlll"ie . The permanganalc ha.s been favorably reported upon by P1·of. 
Jackson, Dr. Hinkle, DI'. Le:witt1 and other::; . Nitric ctcid seems to be 
genernlly preferred by British smgcons, an<l is recommended by Prof .• Jones, 
and by tile authors of the" ~Ianual of l\lilitary Surgery, prepared for the use 
of the Confederate States Army," while the hot iron seems to be preforred 
by the l"l'ench ; the latter application would probably be the best in cases 
attended with l1emorrlmgc. Uc ibcrg, of Christia.na, from an extended ex
perience during the Franco.German war, g i,·es a. preforence to the cltloride of 
zi11c. Bromine, the merits of which were first a.nnounced, during our war, 
by Dr. Goldsmith, has been most fosora.bly reported upon by Drs. Post, 
l\loscs, ,V. Thomson, H err, and nmny others, and seems, from the published 
testimony in its favor, 10 be, upon the whole, the best caustic which has yet 
been proposed for thrse cases. The wound haYing been previously cleansed, 
t!te bromine may be applied undiluted, or in solution with bromide of potas
sium, by means of a camel's-hair bru~h, or a sponge or mop, attached to a 
sticki or by means of a glass pipette or sy l'inge; as the applicatio1J is 'Tery 
ptiinful, the patient should be first brought under the influence of ethe1· or 
chloroform. Bromine has also been used in the form of 1:apor (the surface 
to be acted npon being protected with dry lint, upon which is placed a cloth 
dipped in pure bromine, an<l the whole covered with oiled s ilk) , and by mea,ns 
of hypodermfr i1y·eclion at the circumference of the sore. (See Dr. Brinton's 
Heport to Surgeon-General, in Am. Journ. of Jlfed. Sciences, July, 1863, p. 
2/!J.) The bromine acts by producing an esch:ir, upon the separation of 
which the wound will usually be found healthy and disposed to heal. Until 
the slough sepa.rates, the wound may be dressed with dilute liq . soare chlori . 
natis, with the permanganate of potassium (5j-Oj), or simply with water dress· 
ing; the resuiling ulcer is, of course, to be treated on general principles. 
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The f'onstitntional Treatment, if less important than the local, is still not 

lIT f~~t;~~:~J'.~f:20~iHf~~;f~~§i~t;~ 
with a.dwrnrng-c; the m1triatic acid of the U. S. Plmrma.copre ia, may be 
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free!~·, and a. ca._;:.c i.:: report<'d by l'ick, in which gradually increasing quanti
ties of laudanum were a.dmini,tcred for fifteen day.::, the patient taking a.t the 
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the la.tcr1 though they may be required in the c:\rlier, i'tn.ges of the disease. 
T he diet should cons.ist of nutrit ious but easily cligc:stible articles of food, 
such as; milk and beef'-es,..encc. and on the first m:rnifostation of adynamic 
symptom .. , alcoholiC' s1imul:m1,- ~hould be freely adminislercd. 

Amputation may be oeca.o;ionally rendered necessary by the occurrence of 
uncon1rollable hemorrhage. from a wound which ha-; been allacked by hos
pital ~angrene, or 1he same mca~ure may be re(1uircd at a later period, on 
account of 1he extcmi,·e de~lruction of tis:;ue, i1wohing1 perhaps, bones and 
joint", a.« well as the more ~uperficial etructures of the part. 

lt is said that hospital gangrene may occur as an idiopcithic affection, upon 
an unhroken surface, the dil'CH"C then beginning as a vesicle surrounded by a 
du:o:ky areola, the Yf'Sicle ultimately breaking, and leaving a slough upon the 
separation of which the charactcri~tic appearances or lhe affection are mani
fested : these idiopathic ca--e;, are, howc,·er, a.t least, extremely rare, and in 
tho,.;e which ha,·e been reporle'd. it may lie fairly doubted whether some 
excoriation may not in fact h:we existed, though so slight as to haxe escaped 
observation. 

F uruncle or Boil.-Tliis "cry common affection consi~ts of a. localized 
inflammation of the skin and subcutaneous areolar tis,.ue, almost invariably 
running on to suppuration 1 :.\ncl attended by the format ion of a small cent l'a l 
slough, which is popularly called the core. Boils mn.y occur at any age. and 
in a.ny part of the body; they are. howe\-er, mo!'t common in youth, and are 
generally seen on the nurha. back, or gluteal region. They are often mul 
tiple, frequently come out in successi,·e crops, and occasionally occur <'pi
demically-tho"e who are affected being usually in a depressed state of beahh. 
Tht> affection, though ,·ery painful and annoying, is not commonly atlendcll 
with clanger. The treatment consists in improving the general health by 
attention to the state of the secretions, and by 1hc adminiotration or tonics, 
especially quinia, if the patient be debilitated. reast is a f:n-orite domestic 
remedy. Arsenic is sometimes of benefit, given in small doses, and continued 
for a considerable period. The liq. potasste has been similarly used wiLh 
achantage, and tbe celebrated John Hunter, who suffered much from boil!"i, 
declared 1hat he had cured him~elf by taking the carbonate of sodium. The 
local treatment should rnry wi1h the circumstances of the e:ise. Jf the boil 
be not very painful, it should be left to open of itstlf, being poulticed, or 
simply protected by means of the ceratum saponis, spread upon a piece or soft 
buckskin or waeh-Ieather. There is some reason to belie,·e that boils are lei's 
apt to recur if left to themsel\'rs, than if too acti\'ely treated. If, howe\'er, 
the patient be in great pain, wi1h much constitutional distmbance, the sur
geon should not hesitate to make a free single or cr ucial incision, the case 
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being afterwards treated ns one of abscc!'lis. It may Uc sometimes possible to 
abort a boil by purging, and by the application of' tincture of iodine, spirit of 
camphor (Simon), or mercurial ointment (Roth), or by touching the vesicle 
which usually marh the point of central slough with lunar c:wstic, a solution 
of' corrosive sublimate, or the strong aqua nmmonim. Planat recommends the 
use of arnica, both as an internal remedy, and, locally, mixed with honey. 

A nthrax or Carbuncle.-A carbuncle may be regarded as an aggrn· 
va.Lcd form of boil. Jt usually begins as a vesicle. surrounded by an inclurated 
dusky areola. The subc111aneo11s tissue sloughs at an e:~rly period, giving 
the part a peculiar boggy feel, before the skin itself gi\'CS way. The skin 
may slough merely beuc:uh the central nsiclc, but, if the carbuncle be large, 
numerous ape1tures will be formed. arranged in n cribriform manner. The 
carbuncle continues to spread, reaching its height in from thi·ce to eight days, 
nnd accompanied, while it is extending, with great pain and conslitutional 
disturbance. The avernge diameter of carbuncles is two or three inches, 
though in some instances they awi.in :.l. ,·cry much larger size. .Mr. l=>aget 
rn<"utions ;_\case in a ma,11 aged eighty, in which the carbuncle measured four. 
teen by nine inches. Carbuncles are usually met with on the back of tlic 
neck Ol' between the shoulders, Uut may occur in nny portion of the body. 
They are most frequent in the male sex and in pe l'sons in :Hh-anced lifo. 
The causes of carbuncle are obscure. The affection is usually met with in 
those wl10 are enfocblecl by age, or \\'Orn down by O\·erwork or privation, an<l 
is sometimes associated with visceral disease, particularly affections of' the 
kidneys, or diabetes. Tlie prognosis should always be guarded; though the 
large majority of cases recover, tlie disease is always serious. Death may 
occur from the extension of' inflamm:ition to an important organ, as the brain 
or peritoneum, from vi::.cernl complic:\tion, from simple exhaustion, or from 
the development of erysipelas or py:cmia. 

1'reatment.-1f the sul'geon be called at an <"arly stage, it may be possible 
to abort the disease, by opening the central nsiclc a.nd applying some cau:;tic 
agent, such as the nitrate of' silver, tile Vienna paste, or a strong solution of 
tile permanganate of potassium; or the plan proposed by Dr. Physick might be 
resorted to, and a bl ish·r applied over the whole inflamed surface. It usually 
liappens, however, that the case is first seen when the bogginess and cribri· 
form u1cern,tion show that sloughing of the areolar tissue has already occurred. 
Under these circumstunces, it is commonly ad\'ised to make crucial or radial· 
ing incisions, deep and fret', so as to include the healthy tissue beyond the 
utmost limits of the di.;,ca:Se. Ot.her surgeons make subcutaneous incisions; 
while otl1ers again rely upon the use of caustics, applying Lhesc either to the 
surface, to the incision wounds (when these are mndc), or around the cir· 
cumforence of the carbuncle, in the form of caustic arrows (cautfrisfllion en 
jlf.cltes). his not prO\'Cd, howeYer, that any of these methods are effective, 
eitli<:r in limiting the extent of' the carbuncle, or in shortening its duration. 
It is possible that incision may, in the early stage of the disease, give relief 
from pain, but it docs so at the cost of considerable loss of blood; while the 
healing of the incision wounds themselves, imposes an additional tax upon the 
already ove1·,,·cighted powers of the patient. In most cases it will be found 
suflicient to CO\'er the carbuncle wilh a piece of leather or thick kid, spread 
with 1cn.<l. pla~ter or soap cerate, a central aperture being left for the escape 
of' the slough. Another plan, which I have found very useful, is to apply 
pressure, as suggested by O'Ferral, by means of strips of a.dliesive plaster, 
Ueginning at. the circumference and laid on concentrically, until all except 
the central portion is covered. A poultice may be applied over all if there 
Ue much pain, or the ulcerated centre of the carbuncle may be simply dressed 



MALIGN.ANT PUSTULE. 397 

with W('t lint. The extruo:;ion of the slou~h i:;; much :l'."i<i-.tf'd h~- the concent ri c 

t1~:f ~~~r~1;.:.e~~f~~~~~f iti:t~:~:~:!:~! 
opium may he required ns an a no1lyne, and. if tlu.·re be constipation, !he 

~~:'~~~l~:t~~~~l~d abcb::~~~~1\~~! ~~r:1 ;1~~~:.:,:~~:\~~~~: in81;~::!~!i:11:11~ i!~11~~1~1 b~,::;~~'~:::;~ 
nntl oi l Of turpentine, lll<l~' be u::-efully admini~fl'J'Cd. ..-\L a. Jater pl'rio<i, 
quinin and the 1inct. ff>rri ch loridi w ill come into p!:ly. whilP :lt any !=ta~<'. if' 
there be delirium or other n<'rvous complication, camphor nnd nmmouia may 

be ~in•n \\ith n£h·nntag'" The <lict should, a;; a rule. he mild, bu t nutritiouo:;, 
cornsi~ting- of such article::; a.s milk , beef-essence, sort-boiled eggo:;, ctt . Ako
holic stimn\u o:;, though not 11 ccet:!:1ary in cvr ry c;-~s(', will u~ ually prom a :::r r
Yicc:ihle adjunct to treat ment, and is often impc ratinly demanded, espt'c ia.ll y 
in the htcr stages of the affoction . 

Facial Carbuncle.-rnder thi::: name is de~cribc1l, b~r British 8U l'g""o nc:, 
a malignant rarl..nmculou:-; aOCction. which atlacks ch i('fly the lips, and which 
prc~1:11t;;;: l'Ome an:1IO.f!OU$ features to the disea~c known in Fr:rnce and in this 

country a.-: malignant puo:;tule. 1 The affection is a nry p:\int'u l one, and frc
QUl'IHly Jll'OYC." fata l, throu7h the de,·eJopment Of p_r:l' lllia. Qf ..J,) C:\..~eS l'Ol -

! ~-~:,Pf:!l:;;~ ~~~·18~~~~e~ ~~ ~lf~e ~\;I~~ i;; ~~~~:~tf ~~r o~ ,.:ti ~1~~:111:::·~:~:<·:~1ncii11 '! '!~~ 
quinia. Local nl<'asures are of' btit S('CO nclary im por tance, but an 
be required to relie,·e tension and a llow the ex it of sloug l1s. 

Malignant Pustule (Pustule Maligne, Charbon).-Ti.; , uffoc-

~il~~11 iso:1~~,~~:~~ ~~7~~1 L~~:.i;i~·';~l f~~11~ n::fsl~~~~~11;1:·:-~11::1,.~I i~-~<;~.o~~n :1~~.~;~li t ~ar\';~ 
atti:eu.•cl with the murrain , or from septic material co1weyed by flies. and is 
said to have otcasionally rm:ultc<l from eatin g the flr::;h of such animals. or 
cq·n to h:ixe been trans;:;mittccl through the medium of thC' atmosphere. The 
affection brgins a clay or tw o after inocu lation, a.s an itc hin g red spot followed 
by a VC':::.icle, which bursting- leaves a dry brownish ('sc har. A fresh crop of 
\'C~irl(':; n('xt appears around th e o:;Jough , an <l tlic suhcu t:uwous tissue becomes 
inrnl\·('(l, formi ng a hard swell ing to which the French give the name of 

Bo11tou or Tumeur Charbonneuse. The neighboring lymphatic glands often 
bec-ome Sf'Condari ly inflamed. There is a good deal of fenr, and of ron-;t i
lutional di .. turhance. the patient, in unfa>orahle ca!'=<':< , rapidly sinking into a 
typhoi<l s;:;tatc . and dyin~ with th e ordinary s ign" of blood-poisoning.2 The 
affertion is ::aid by Pro!'. Gro"-S and other .American writrrs, to be inte n,.;ely 
pa.inful, hut Bourgeois (one of the latest I•~rcnc h authorities on the su bject) 
SJX'ak s of the absence of pain n..'l a prominent clmra.ctcristic. The <lisc:L'lC m:iy 

be di :-i tinguishc <l from carbuncle , by the fact of its beginning in th e skin and 

' ) f. R<•v<>rdin maintains, in an (']aboratc m<>moir puhli,;hcd in th<> Arcl1fres (;;,,emirs 
df' .l!Mtr'i1u· for June. July . and August, 1870, that thf' gra\•ity Qf carbunclt•si of the 
faet•. arnl particularly of the l ips, is <io\ely rlue to tlw fn·qrn'nt occurr<>nce of phlebitis, 
which may cause clt.'ath by the inftammation spreading to the sium1t>S of thl' durn 
mnlt-r, or h.v thl' clen•lopmt-nt of p:o:emia. He rl•garcl:> the affi>ction as totally di>.tin<'t 
from mali~unnt 1rnstt1lf', and rPCQmmcnrh early and frf'P incbions. A similar vit·w is 
held hy Dr. Lid1·ll, anrl has bt•f'n rce(•ntl.v accNled to by $ir Janws Pagf't. 

t flr. Oi·rnld Yeo ancl some otlwrs lwlirvf' that the dis('nsc is irkutit-al with that 
known to Europt•an writC'rs as .lf.1;rosis /11t1>sti1mlis, and that the development of an 
external pustule is not au invariable occunence. 
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only inrnlving lhe subcutaneous tis~ues at a later period, and by the almost 
complete absence of suppunition . The lrealme1it cons ists in thorough cauter
ization with caustic potassa, either with 0 1· without previous sc;trification, 
acconling to the progre;;s which the disease has made when first seen; Prof. 
Gross recommends total excision. The constitut ional tre:itmcnt consi~t=" in 

~1:1~ n~~: :1~:~ !15 ~';~~ i~:~ 1~~:·1~1° 1~~~ ;; ~ '.·a te1ez~1~~l 1~~~n~ ~~1~1~1~1~5 1t ,:: i ~:::,0 ~~~~; ~1~ :)~·.~,~'.::: ~ 
i~~~ ~~~e~~,~~l~y '1 l~i~ i~~~1i1~e a~e~d 1~~~~t~~l~t:~1~

1ti~~1;1 ~~11 ~11~rp~Z~~~eo,?~1~01~(i·'.:~~; 
while EstradCrc speaks Hry fa\'orably of the u::.e of carbolic acid both inter-
nally and as a local application. -

Other Gangrenous Affections.-Various forms of gangrene are 
occasionally met with, which cnnnot be rcforre<l to any of t.he diseases abO\'C 
described. Under the name of W!iite Canyrane of the SA-in, is described l1y 
Qucs11ay, Brodie, and other1;, a form of dry gangrene, in which succc!'"sive 
patches in various parts of the body, especially the neck, arms, aud back, 
undergo mortification, preserving at fir..;t their white color, but becoming 
subst>qucnt ly horny and slm,w-colorecl, and showing, in the form of red 
streaks, the cn.p illa1·ies filled with coagnlated blood. Afler the separation of 
the sloughs, the ulcers herd without clifliculty. Quesnay states that this form 
of gangrene is due either to ar1erial obstruction, or to compress ion or pamly
sis of the nerves of the pa.rt. The treatment, according to Brodie, is rn1lier 
unsatisfactory. In one case, in which the disease was associated with irregu
lar menstruation. the sulphate of copper was giYcn with advantage. Tonics 
would seem to be usually indicated, anti when, as in one or Bl'odie's cn:-;es, 
and in one quoted by Qucsnay from De La Peyronie, the disease succeeds an 
affCction of the ski 11 , arsenic might. probaUly be adni.ntageously employed. 

A curious case came under my obsernition at Cuyler Jl o..;pital, in which a 
soldier, noticing a painful pimple or pustule on the back of his hand, applied 
to the" medical officer of the day," who ordered a Aaxi'eed poultice; the next 
day the man came to me in grt!at nlarm. with a black dry slough upon his 
1i:rnd, exactly the size and the shape of the c<1taplasm; the esehar, which was 
quite deep, separated in a fow days, and the remaining ulcer healed rapidly 
under the use of the permanganate solut ion. 

CHAPTER xxr. 
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External erys ipelas may be divided into the simple or cutaneous, the plili>g
monrms or cell11lo-cutaneu11s, and the cellular or areolar, which is often 
spoken of as diffuse i?iflwnmation of tlie areolar t{ssue. 

Causes of Erysipelas.-These divided into the predispo,:;ing 
and the exciti ng. Of the Predisposing some rt•hte lo the patient's 
Oll'U condition, and others to the rircumstances by w/1iclt lie may be s11r 
ro11nded. Among the former may be en umeriltcd a dcpl'CSsed or debilitarcd 
stale of tl1e system, resulting from any sourc1::, ,:;uch as chl'Qnic \'isceral dis
ease, especially of the kidlloys or liver; diabetes; chronic diarrhoca or <l.r~cn
tery; deprivation of food; neglect of hygi1:mic rules; intempern.te habits; 
o,·erwork, etc. ..Any swhlen somce of' depression may act as a predisposing 
cau:-e of erysipelas ; thus, in mililltl'}' hospitn.ls, the disease is often seen to 
follow in the wake of secondary hemorrhage. Among the surrounding cir
cumslances which predispose to crysipebs may be mentioned O.YQ.l'CrOwltiug, 
'ba~J:uiqi1 and sewerag9 1 mid the season of the year and s tate of the 
atmosphere; it is notorious that crysipclns is most npt to occur during the 
cold, damp weather which often prevails about and after the \'er11aJ nnd 
autumnal equinoxes. The principal E'.cciting Causes of' erysipelas are epi 
demic influence, contagion, and the presence of a wound. 

Symptoms of Erysipelas.-1. Simple or Cutaneous Erysipelas.
Constitutio1ml disturbance, cons i~ting of rigors, heada.chc, nm1sca. and fover, 
ma)' precede tlw lotal manifostMions for one or two days, though in many 
instances the patient is not conscious of any marked indisposition , until the 
np1w~1rance of the rash or cutaneous inflammation. Jn traumatic erysipelas, 
the locality of the rash will be determined by the position of the wound; in 
the idiopathic varicty 1 though the disease may appear on any part of the body, 
it is most frequently seen upon the face (e15pecin.lly about the nose, ea.rs, and 
eyelids), next upon the legs, and more rarely upon the trunk. The eruption 
appear;; as a. red spot, rapidly spr(·adi ng into a large patch with pretty well 
defined Ulrtl'gins; !'Omewhat e lenited; of a bri~ht rosy hue, di sappearing 
under pressure; with a smooth, glazed, shining surface, and attended with a 
tingling and burning sensation. Ex<'ept in the mildest cases, vesicles appea.r 
on the affected part, containing seru m, which at first is clear, but. soon be
comes turbid, these vesicles e,·entually drying into brownish scabs. The 
ernption of simple erysipelas lasts (R.~ a rule) but/our days in the same part: 
it. m:iy, howe\'er, spread to adjacent parts, or may break out in an entirely 
different region of the !Jody, the atfortion in these cases constituting respcc
ti\"ely the erysij>elas amb1dans, and the erysipelas erraticwn of the old<'r 
writers. As the eruptio11 fades, !he swelling subsides, the ma rgins lo:o:e their 
definition, and the 5kin assumes a dry and !'omewhat wrinkled appearance. 
The constitutional symptoms are rather aggnwatccl than diminished by the 
appearance of the eruption, the period of def'er\"escence usually coinciding 
with that of the decline of the local phenomena. 

2. Phlegmonous, or Celhdo-cutaneous ErysijJelas. - In this form of rhe 
affection both the local and general symptoms arc more market!. The infhun
mation inrnlves the subcutaneous connC('tive tissue as well as the skin, the 
swelling IJeing g reater, the color clnrker, the ve!:'icn.tions i:trl!er, and the pain 
more intense than in the simple variety. These signs C(Jntinue gradually in
crea ... ing up to the sixth or eighth day, when resolution mny commence, or, 
as is \·ery apt to happen, suppuration and exteus ive sloughing of tlie areolar 
tissue take place; the part, from being hard and tense, now Uecomes soft an<l 
boggy; the skin, at first deeply congested, becomes pale in spots, and then 
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bhek, and quickly falls into a state of moi1"t grmgrenc. The con;;:.titutional 
symptoms, which may appear in the: bC"ginninf!: to be of a 1"0mewhat sthcnic 
cli:iracter, rapidly degenerate into those of a typhoid type, :111d death may 
occur from cxh:u1,.,tion, hectic, diarrhcca, or pya'mia. This form of crysipl.'las 
is that which mosL oft"n occurs in connection with wounds, simply becau:-:c in 
sueli cases tlie deeper phrnes of fascia arc usually opened, and thus exposed 
to the infiucncc of the disease. 

Pnder the name of <edematous erysipelas ii" described a modification of the 
phkgmonous form of the disease, which is chiefly met with in the leg:s, and 
about the genital organs of oltl or fo(->ble persons. Both the local and general 
symptoms are Jc>ss marked than in ordinn.1·y phlegmonous crysipela8, but there 
is a consillernllle efli.1sion of lympl1 and serum. solid ccclema sometimes pe r
Si$ting1 and giving the part the appearance of Sclcrodcrma, or Elephamiasis 
of the Arabs. 

3. Cellular Erysipelas (Diffuse Inflammation qf the Areolar Tissne).
The former nnmc is p referable, as there may be a diffuse infiammation of the 
connective tissue unconnecte<l with the erysipelatous influence (sre pnge 38:'5). 
Jn this ,·ariuty of the aflection therC' is grcnt swelling, tension, and pain, hut 
comparatively liule redneRs. The disca&-e cxtrnds rapidly and widrly, some
times from a woimcl, but at other times bc>ginning at a d istance from the point 
of injury. Suppuration, sometimes attended with empliysenrntous cracklin)'.!;, 
o(·curs about the fourth day, or even carlirr, and the skin quickly falls into a 
slate of gangrene. This affection may also attack the deep planes of connec
tive tissue, as in the pelvis or anterior mediMtinum. The cons!.itutional 
symptoms arc of a profoundly typhoid type, death sometimes occurring on the 
second or third dn.y of the disease. 

4. Traumatic Erysipelas is attended with changes in the condition of the 
wound itself. The edges become flabby, and the neighboring tissues ccdrma
tous. A tliin sanious fluid replaces the ordinary hen.lthy pus, the granula
tions become pale and shining, and the healing process is anested; recent 
adhesions may even be broken down and absorbed. A sensation of weight 
and heat, with great pain, may precede by several hours tile development of 
tl1e characteristic crnption. 

:). Rrysipelas of 1lluco11s Membranes.-The parts most usually affected are 
the fauces, pharynx:, and larynx. Beginning in the fauces, which are swollen 
an<l deeply red, the U\'Ula heing markedly redematous, the disease may spread 
to the larynx, gi,·ing rise to a croupy cough, clyspnrea, aphonia, and somt::
timcs death from redcrna of the glottis. At a later period fata l consequences 
may result from extension of the disease to the bronchi or lungs, from slough
ing of tlie pal'l, 01· from the de,,eJopment of pyxmia.. This variety of erysi
pelas is considrl'cd peculiarly contagious. Dr. Gooclh:\rt belie\·cs certain 
CU'i<'S of the affection known as "Surgical Kirlney" to be really examples of 
erys ipelas n.ffect ing the kidney and urint\ry trn.ct. 

G. Erysipelas of Serous Jllembranes.-This is chiefly met with in the 
:irachnoid and periloncum, the former being seconda1·ily affected in cases of 
erpdpelas of the scalp, or of injuries in the cranial region, and the latter in 
ca...,c~ of injury of the abdomen or pekis, or after var ious operations, such as 
herniotomy, O\'ario1omy1 etc. The symptoms are those of inflamm::uion of 
the affoctcd parts, with the general e\'idcnces of a prof'ountlly typlioid con 
diLion. 

D i agn osis of Erysi pelas.-Si11171le erysipelas ma.y be distin~uished 
from uytltema, Ly lhe fact that tlie hitter occurs in patches of vn.riou.;; ~ize, 
wliicli ha\·e no particular tc•11dency to spread, are not el~vatcll, nnd are unac
companied by the formation of vesicles. The marked constitutio1ml disturb-
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Prognosis.-The prognosis, in any case of' erysipelas, depends chiefly 
upon the form which tile disease assumes, the locality of the pal't attack(::tl, 
and the constitutional condition of the patient. Simple e rysipelas is usually 
a mild affection, a.nd, in the large majority of insuwces, tenninates in reco\·
cry ; if', however, it inrnh·c Lhe sc.-t.lp 1 or the abdominal wall 1 there is always 
a ri:-;k of tr:msforence to the :mwhuoid or peritoneum; if the face Uc n.ffcctctl, 
it may spread to Lh c fauces or larynx; while, if there be Sl'r iou5 visceral dis
eas<', especially of the kidney, tlic sl ightest attack of erysipelas is likely to 
pron fatal. Pldegmonous and cellulw· erysipela5 are always very serious 
affoctions. In the head, abdomen, and lowel' extrem ities, they arc par
ticularly apt to pro,·e fatal) extcnsirn sloughiug in the lattc:r situation some
times laying bare the bones and opening the iiri.iculations. Fa11cial a.mt 
lar!Jngeal erysipelas somet imes prevail in an epidemic fol'm, and have occa
sionally , undcr the name of ~'black tongue," produced frightful rav:\gcs in 
certain regions of our country. Finally, erysipelas in any form is a serious 
disease in new-born children, in very old persons, and in women in the puer
peral state. 

Treatment.-A great deal may be done to prevent tlte cle,·clopmcnt and 
sprc:id of' erys ipelas. For this purpose, hospital wards, or the ap:.utments 
occupied by sick or wounded persons, should be well ,-en tila1 cd :illd scrupu
lously clean. All excreta and soiled clothing should be promptly removed, 
:ind p:irticul:u· allentiou should be given to the sewumgc; the presence of :\. 
foul drain has not seldom proved the stm·ting-point of a. local cpi<lomic of' cry-

"G .4 f h k.A--r a;!>. a{ · ~ _ v z 
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sipclas. As the disease can be unquestionably propngatccl by direct ino('u
l:nion , precautions should be taken against the transl'ercnce of morbid maieri:ll 
from one patient to another. The wasl1ing of '''Otmdl'! should, if possibl(•, be 
effected with a strPam of running water; if this be impractic<l.ble, cacli pa
ti ent ~hould, at least, be provided with his own basin and 8ponge i the dr(·s:;
ings should be of such a nature that they can be frequently l'enewed; they 
should, therefore, be as simple and as inexpensiYe as poss ible. Dii:;infoct:ml::, 
such as the chlorine preparations, the pcnnu.ngann.tc of potassium, cal'iiolic 
acid, or bromine, may be placed in various portions of the room, or may be 
employed in tlie dressings. Personal cleanliness on the pnrt of' nurses :ind 
dressers should be rigidly enforced, and the htter sl10uld not be allowc<l to 
come directly from the post.mortem or dissection rooms to e11gage in their 
ward duties. The surgeon himself should exercise simibr preeautioni:., and, 
as therf' is an undoubted connection between erysipelas and certain form" of 
pu('rpernl f(n·er, should, while attending cai-es of the former aflCction, if' pos
sible, tempor:u·ily decline engaging in obstet ri c practice. On the first itp 
pearnnce of a cnse of erysipela.s inn surgical ward, the affected patient sliould 
be isolated, and disinfectant measures resorted to, in order to prevent the 
further spread of the cliseose. 

The C'urati'l:e J'1·erttment of erysipelas may be divided into the constitutional 
and the local treatment. 

1. Constitutional J'reatment.-In simple or cutaneous erysipl'las, Yery Ii rt le 
medication is, as a rule, required. If the patie11t, as is usually the ca"e, be 
conslipMcd, with a furred tongue, a me1·curial purge may be administered. 
Emetics are often recommended, but, unless it be known that the stomach 
contains some irritating m;iterial, they arc, I belien, as unnecessary as they 
are disagree;ible; their reputation is probably cleriYed from their known et-fi. 
ciency in those cases of erythema which result directly from the use of cen::ii n 
a rticles of food. .As a cathartic, two or three grains of blue mass may be 
giYen, to be followed, in the course of twenty.four hours, by a dose of castor oil 
or a Seidlitz powder. Jf there be much heat of skin, neutral mixture may be 
giYen, combi1wd with camphor-miter if the nen·ous symptoms arc at n.11 
prominent. Anorexia will usually indicate the propriety of abandoning :<.olicl 
food, for which milk with lime-water, an<l beef-essence, may be substituted, 
in 5mall quantities and at frequent interrnls . In most cases, at lea.st a_<; nwt 
with in liospitals, a small quantity of alcoholic stimulus may be servir(·ably 
directed. but there is seldom occasion to gi,·c hu·gc quantities, four or fiyc 
fluiclounccs of wine, or two or three of' brandy, in tbe course of the day, 
being usually quite suflicicnt. l\lost rases of cutnneous erysipelas will run a 
satisfactory course under the abo,·e simple mode of treatment. If, howe,·er, 
the surgeon wish to do more, there can be no objection to gi,·ing the nwri. 
atccl tincture of' iron, which is a rcmt:dy of undoubted rnlue in the phlegmo. 
nous form of the disease. The sulphites and ltyposulphites have been ra.ther 
extensively used in erysipelas, and haYe, with some surgeons, acquired a 
reputation, which is, I believe, clue more to the natural tendency of this form 
of the disease 10 spontaneous recovery, than to any curatiYe virtue of the 

0 
remedies themselves. In pltlegmonous, and in cellular erysipelas, the pa-

.{. 1 tient may be put at once, after attention to the state of his bowels, upon the 
~ URe of the 1~l tincture of iron, which must be beJic,,ecl, from pub

lished experience, to exercise a controlling influence over the course of the 
disease. This remedy, which was first brought prominently to the notice of 
the profession in 1851, by Dr. G. H amilton Bell, of Edinburgh, may be given 

;;~u1;~:g:r ~~~~s~~~-y~1~~:~ i~'s tl~:·e~~:·~e~11~ytl~~~·tri1:~~~~s;;;~i~:: i~~ireQu0i:
0

1i!~t:~ 
another drug which may be usefully employed, particularly in the l:tter 
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stages of the disease. Free stimulation m:iy be employed in these case~ from 
the Ycry outset, and as the symptoms assume more and more a typhoid 
aspect, carbonate of ammonia and oi l of' turpentine m:\y be properly adclf·cl to 
the remedies prniously employed. The complications whielt demand spe
cial attention, are the supf'l'Yention of arachnitis, of peritonitis, or of' crysipc
latous l:iryngitis. In the case of arach11itis, benefit may be expected from 
free purgation and the u:;e of turpentine Pncmata. Jf coma occur under 
these circumstances, Dr. Copland recommends a foll dose of calomel and 
camphor, followctl by an electuary of' castor oil and oil of turpentine, placed 
upon the back of the tongue, and repeatctl from time to time until purging: is 
begun. Enematn. may then be used as adjurnuts, and blisters applied to the 
nuchn. an<l thigh$-, as deri,·ati,·es. In erysipehtous peritonitis. opium is the 
remedy most to be relied npon. If tl1c disease attack the afr-passa.r1es, Ill e 
grcatei't risk is from cc<lema of the glott is; here (beside the local measures 
which will be pre:>:ently :11\udcd to) n. cautious tria.l may be giyen to anti
mony in combination with opium, the latter remedy ~en· ing to countemct 
the spn~modic tendency, which almost always exists in laryngeal n.ttCctions. 
If the <lyspnrea, howcYer, should incre::ise, no time should be lost in resort
ing to laryngotomy; the o::dema does not extend below the rncal cords in 
tlwse cases, and hence this operation is prefernblc to tl1at of opening the 
tr:iche:t . 

2. Local Treatment.-The local treatment of erysipelas is almost ns 
portant ns the constitutional. Ycry various applications ha.ve been 
these cases, :ind each. at least in simple e L·y~ipelas, often with appan.!nL suc
cess. It must not be forgotten, howe,·cr, that, as pointed out by Velpuau. 
the dumtion of the eruption in one spot is limited to fou r days, n.nd that in 
man.v instances no other part may become nffocted. In this, as in many 
other disea"c", a knowledge of the natural history of the affection may tend 
to shake our faith in the curatiYc power of the remedies employed. 1:Vith 
regard to local applications in ery::;;ipela.s, a. gootl general mle is gi\•cn by Dr. 
Reynolds, Yiz., to arnid anything which shall expo:>e the skin to vari:itions of 
tcmperntnrc, or which shall interrupt its natural function. Tirnce cold ap
plications and oily or uncruous substantes should not l>e employed. Jn simple 
or cutaneoltS erysipelas, if the affected patch be small, it may be sufficient to 
kel'p it well dusted with rice flour, toilet powder, oxide of' zinc, or e\·cn com 
mon wheat flour. If the patch be large, ptu'l.icularly if a limb be the p:irt 
~dfccted. and generally in ho~pital practice, it will be better to co,·cr the 
whole seat of emption with cn-rdccl cotton, loosely applied; the cotton t'X 

cllldes the atmosphere and keeps rhe part in a kind of continuous Yapor bath. 
In ca~es in whicl1 the t~n"ion of the part is very grea.t, and which appro::ich, 
in character, to the phlcgmonous form of the disease, warm fomentations, 
such as chamomile or hop poultic<'S, may be substituted for the simpler appli
cation". Various other art icle:;; :lre recommended by surgical writ.ers, par
ticularly eolloclion, su lphate of iron, tincture of i.wliu.e, nitrate of silver, and, 
recently, nitrate of lead. Bromine in the form of vapor, applied As described 
in spc::iking of hospital gangrene, was somewhat extensi\'ely used during om· 
late war, a.nd with aJlegc<l adva.ntage. The nitrate of sih·er, which was fir>;it 
recommended in this affection by Higginbottom, is used in the form of' n. 
nry strong solution (one part to tl11·ee), and is applied, after thoroughly 
cle:111sing the part, "two or tlll'el:! times on the inflamed su rface and beyond 
it, on the healthy skin, to the extent of two or tliree inches." Another plan, 
if an extremity is affected, is to apply the caust ic in a broad bai1d, entirely 
around the limb, a few inches above the RCat of inflammation. The spread 
of the eruption certainly seems, in some cases, to be arrested by the caustic 
application thus made, but perhaps not oftener than it would have been spon 
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taneou~ly arrested at the !lame poinl, hnd the treatment not hecn employed. 
In plilegmonous er!Jsi'pelas more acti,·e measures arc n:quircd. In the early 
stages benefit may be derived from making uumerow; pwtcl10"es wit Ii the point 
of a sharp lancet, as advif'ed by Sir R Dobson; these may be frequently 
repeated, and act by relieving tCn:.'iOn and promoting resolution. Jf tliC'l<C 
fail, or if the case be firi't seen at a later i:;t;\ge, when the brawny feeling of 
the smface indicates impending suppuration of 1lte subcutaneous ar('olar 
tissue, incisions, from one to two inches long, and two or three incites apart, 
should be made over the inflamed !':urface, in the gf•1wral direction of 1he sub
jaccnl rnuscuhr fibres. These incisions, which should extend tl1rough lhe 
superfic ial fascia, were first popularized by Copland Hutchison. They gape 
pretty widely, owing to the gl'eat clisten::.ion and swelling of the pal't, their 
edges presenting a gelatinous appearance from the infiltration of serum and 
lymph, and soon Lreaking down into pus mingled with shreds of' disinte· 
grated tissue. If the hemorrhage from these incisions be troublesome, they 
should be stuffed witl1 scraped lint until the bleeding has ceased. South ad\·iscs 

that the incisions should be arranged in the form of a lozenge, thus I : I , the 

greatest relief' from tension being thus obtained with the lca::;t destruction of 
tissue. At ~t still later stage, when brawniness has gi\·en phteP to hogginess, 
sho\\"ing that sloughing of the subcutaneous tissues has already occurl'ed, free 
and deep incisions, lhrce or four inches long, may be required, in order to 
Jlre\•(•nt gangrene of the skin. and to affo rd an exit for sloughs, the separation 
of which may be hastened by means of forceps and scissors. "rann f'omenta-
1ions :-.hould be constantly applied, and antiseptics may be freely used, not 
only in the dressings, but i11jeeted among the tissues Ly syringing. \\'li en 
the suppuration is ,-ery profuse, the fomentation may be omitted, the part 
being simply co,·ered with lint and charpi<·, tow, oakum, or carded cotton, 
the now relaxed tissues b<•ing suppol'te<l by the gentle pressure of a bandage. 
The :ibscesscs, sinuses, and ulcers whi('h are left after phlcgmonous erysipelas. 
are to be treated on the principles laid down in the last chn.ptcr. Oellula1· 
erysipelas requires the same local tl'Catment as ihe phlegmonous form of' the 
disease; the incisions should be made even earlie r arnl more freely than in 
lltat ntriety, on account of' the greater rapidity with which sloughing of the 
connecti\'C tissue occurs under these circumstances. In certain localities, a.:; 

in the orbit, the scalp, and the scrotum. early inci:;ions are pa.rtieul::i.rly im
perative. Jn the orbit, the incisions are to be made by e\·erting the lids, and 
pushing the blade of ~i lancet or bistoury, held flat wise, through the conjunc
t int, between the eyeball and orbital walls; in the scalp, crucial incisions are 
the most effccti\·c; while in the scrotum, a single free incision on either side 
of tlw mphe will usually be alJ that ls neceRsary. 

Erysipel:uous araclmitis should be met by the npplication of cold to the 
scalp-the on ly form of erysipelas, I belie\·e, in which the use of cold is 
desirable. In erysipelatous JJeritonitis, the whole abdomen should be eonrecl 
with a warm hop poultice. lf erysipelas attack thejlmces, a strong solution 
of' nitrate of sih-er, or the muriatcd tincture of' iron, nrny be freely applied 
with a spong:e or e:unel's.Jmir brush; while in erysipcl:\tous laryn,qitis, before 
rrwrting to laryngotomy, a trial shou ld be given to free scarification of the 
glottis, and of as much of the h\rynx as cHn be reached, followed by the 
inlmlation of steam, nnd the free application of a solution of nitrate of 
sil\'Cl' (3j-f3j). The sca.ritication may be effected with a probe.pointed 
cul'\'cd bistoury wrapped with adhesive plaster, or, more conveniently, with 
an ordinary hernia.knife. Should the patif'nt suni\·e the first ri sks of the 
disease, the ine\·ita.blc sloughing will require the use of detergent gargles 
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(t~'p<.>ci:1lly l:"Uch a!': contain chlorine or bromirw), to obYiate the fNor and 
climini,.Ji the ri-:k of' .-;N·omlary blood-poisoning. 

f1 ·0~11: 1'~,~a~:~1~1f~c~~r::' ~~~~11;:, ~~J~;·:.~~~:· t~· ~::~,\~i~~l:~1~l lltl~~~·rt~~:~~~i ';~~~1 1~~~~:~~~;[ 
sud1 as a .:-olution of hrominc with bromidl' of' pota:'~ium, in hopC' thnt 1hc 
<\i.-;ea>:e mi;.rht LhC'reby lw, if not :l.rrr~tcd. a.t IC'a"t farn rably motlifi(•d in it,:; 
cour::c. 1Iir~d1bcr;:?: , or Berlin, l'('('Ommcnd"i in tltt''iC (':l'i(.'$ hypodcrmil· injec
tions of a two per cent . .:;o\ution of carbolic :tcid. 

CIIA P 'r ER XXII. 

PY1t:i\I I A. 

Jlr.1rnu (in the .:;en,;:c in which the tf"rm ir. 11!':{'() in this work) is a prc11 liar 
morbid condition rc.-;ulting- from the absorption of ,;C'ptic ma1erial 1 and~ 

nrcompanit'd by the formation of purif'orm collections in nuious ti:-:sues nnd 
or~an,. of' the body. 

Yirdiow. to who::-r labors W{' are greatly inrld1ted ror our knowl('dg'(' of 

1he pathology of thi,. di:->msc, distinguish<';; scn:ral forms of' blood-poi:-;on
in:z, which are u$ually cla,...,ed IO~<'ther :is pyremia, and propo:1cs th<' nanws 
Idiorrluemia, Septliamia, fulCl Sepliuemia, for lhal Yariety which rl·sultR 
from the absorption of pu11·id material from wo1rnd.::, and i ~ not ar('omp:miNI 
by 1hc deHlopment of tho"'r purifonn coll('(•tiolls which the older s11q,~t·ons 

called 11 meta.static ab,.ce<=-;(•,..," and the form:ttion of which he bf'l i<'Ye;-; 10 bl' 

inYariahly tlue to pluggin:z of the capillar)' ,.e,..:;el!'l by fra~ments of di ... inte
gr:tted n-nous coagnla. A :-;imilar cli;.tinction is made by many of tht' mo-.;1 
eminent French surgeons, who difft>rPntiate ht'twcen what they call puntlmt 
and putrid i1~/"ectio11, :l!Hl Dr.1.idell, one of tlit• more> rerent .Ameriean :nuhor.$ 
on th(' ..:uhject, is di,.po .. cd to limit the term Py<e111ia to tho:-:c ca:-;cs whi(·h arL' 

connt'<:ted with prc-(1 xi,..1i11,!! suppuration, and to ripp ly lhC! term SqJt/l(emia 
to the forms of blood-po isoning which occur in connl'Ction with trnumatic 
and ho,.pital g-an~rene, di~-;ection wounds, ek. Pl'OL Y an Buren, too, tc>acht'" 
that sc·ptha.~mia is a di1;tinct :11111 well-defined malndy, due to the nhsorption 
of a dl'finitc and pcct1liar poi,.on. 'Yl1ilc> it i~ quite pof'.sible 1hat furllll'r 

ex1wrience and more aC'C'urate in,·estigation may, at ~om<' future time, eu:Lhle 
u:-- to !':eparate and cl:\;.;,..ifY diflC-rent rnrieties of :-;(•ptic poi!'loning, to recognize 
tlwir ,.e,·rral sourCf'!'l, ancl to di..,tin7ui:1h 1he cour.-:c>,. wliid1 they ~c,·crally pur
su<', I eanuot Out tl1ink, with Yt•rneuil, that in thc> prl'seut $late of l'iCirncc·. 
it i1' more practically uf'.c>ful, as it i::: certainly morn c·onn•nient. not to :Lim at 

thCl:'C' 1heorrtical refincmr11ts, hut to use the WOl'd py<t>m i:i (:is has hPl'n done 
in the definition given n.bo\'C) a~ a p:eneric ierm, rmhrncing one or more 
mo rb id l')'"temic conditions-and to study such cond ition or condit iouJo' a.; 
part~ of one dis:ea,..e, ('On!'litlerinµ; ,.ucce!'l~iv<'ly its pa.lhological, clinic:il, and 

therapeutical relations, with the light afforded hyob~cn·ation and experie11ce. 

N om e n c l ature.-The fact has long b<•en known that patients who ham 

ree<·iH·d injuries (cspcci:\lly of thP head, or of 1hc long- bo1ws), or who l1:in 
under~one operation,., may di(• from inflammntion or suppuration in widely 
ditforent par ts of the body ;1 :tnd rn1· ious names Imm been suggei\tcd by sm·-
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geon:;, expressi,,e of the theories adopted to account for these phenomena. 
P!Jamlia or Pyo!iemia (meaning literally purulent blood) was the name pro
posed by Piorry, in the early part of this cenLl11·y, :rnd has been usetl by the 
large majority of F-urgical writers; though a misnomer, a" far as any patho-

;~;'.c~1\1~:.g~~\~!~1~~~~l i~s c~c~~~~~:f<~;l i~h;: '~~:::~~a,~~~n~I~, ;~~~,~~ n~i~i0,~:!o~~'l~~~n'.!~~i1~ 
enC'e. Among the other names that Jiaye been employed may be Rpecially 
mC'ntioncd, Phlebitis, Purulent Infection, Purulent Ab,:;;orption, Puruleut or 

~~~~;;:1~Y~i~~::~i~~,~;1~1~~11~Pl~,~~~~~1a~1~~~~~·, ;1~<~cS~:-s~~~'io~~~~~~~~i's. S11,~t~:~ 
arc all more or less object ionable, either ns implying an uutcnahlc theory, or 
us referring to some mere incident of the disease. Surr;ic(d ~Perer (the name 
usl'd by 1he late Sir Jame:. Y. Simps;on) is perhaps the least objectionable 
namC-c\·en less so than Pyann·a-but is not adopted here because it is usu. 
ally recognized as a synonym for Inflammatory Fever, which is quite a dif. 
f'erent condition. 

Path ol ogy .- Various pathological tlwories ham been adrnnced upon the 
subject of py;cmia, which, though affording an interesting field for study, 
cannot be entered into within the lim its of this work . l shall merely refer 
very briefly to the views which luwe most achocates at the present day, and 
which arc-I. T he theory which makes pyrcmia.clcpendent upon the existence 
of pus in lhe blood; 2. That which makes it dependent upon tlirombosis ( tlie 
fornrntion of YCno11s clots or thrombi), and sub.$eq11ent embolism,1 or plugging 
of thP capillary Yessels with fragments broken off from these clots and called 
em bola; and 3. That which makes it dependent on the introduction of a 
:::eptic matcri:tl into the blood, and which looks upon the processes of throm
bosis and emUol ism as subsidiary and not a.bsolntely necessary. This seems 
to me in the present st:ite of om· knowledge to be the most plansiLle theory, 
and it is tlia.L which is he re adopted. The theory which accounts for the phe. 
nomena of pyfl'mia by assuming the existence of a morbid diatliesis, merely 
pnts the difficulty one step further back; it is as hard to account for the dia
the:;is as for the disense which it is supposed to produce. The theory which 
looks upon the symptoms of py;."Pmia as reHcx phenomena brought about 
through the agency of the nervous system, is somewhat plausible, but must 
be rejected as ignoring the facts which have been obtained by clinical obser· 
Yation :rnd dissection, as well as by experiments upon the lower animals . 

1. P11s in tlie Blood.-The existence of pus, in the blood of pyremic pn· 
tients, has been afii.rmed by a Ye ry large number of observers, but stre1111ou:::ly 
dt>nied Ly Y irchow and other:::, who declare the i:;upposed pus cells to be 
nwrely the white corpuscles of the blood, in increnscd numbers, and the con· 
dition c.f !he blood in these ca~es to be one of leucoc!Jtosis, as in the di;.ea.~c 
called by Yirchow, Leulaemia, :wd by Bennett, Lencocytltemfo. SCdillot 
indeed pointed out ccrtn.in d iagnostic marks as to size, color, etc., by which 
he belie,·ed that the pus cell could be distinguished from the white blood cor
pu!'ck, but it is now generally conceded that they a.re undistinguishable. 
lt mny be added that, if Cohnheim's obse rvations are correct~if the wltite 
corpuscles and pus cells arc really identicnl, and cnpahlc, by nwans of their 
nmccbiform movements, of WHndcring- through the unbroken capillary walls
the whole question of pus in the blood will have lost much of ils significance. 
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The entrance of pu!'; into the l1loocl lias b<'<'ll :ir<'ounted for in two wayf:, 

~;.z;;;:~;~tt1;,~1~~;;~i,?:;;_ 1cxi:;Lcncc of Sllppuratii:e pldebitis, and by the occl11Tc1;ce 

~£~·::~;'.t~:~~:~h~',:;~~~~'.:.\~~i;~,~::~;:.~,;: .. ~;,~~~l:.~:!~:;~~f~~~~,~ ~:~~:;1~;;~::H 
to be fo1·med from the lining mcmbr:l.ne of the \'Cin, :rnd thus to enter the 
cin·ulation, e::ither directly. or by the breaking down or the limiting clot. The 
objection to thi8 view i . .;; 1lia.t in many ca ... Ci" of pya·mia the \Cins are not i11 -

~~i:~~·::£:~~~:;~'.;f~!fi;:~~l~::~;£~z:;1::~~:e ~
1

f;:~:~~~),:~i' ';;~~~~!~~~'.:;!~~·:::;. 
inrnln<l in phlebitis, the entrance of inftamma.tory products into tlm general 
circulation would be prC\'Cntcd by the con.gulum wltich iu these ca.;;cs !ills 
the \'ein. 

The theory of absorption qf pus, 11as received ~upport from the welki.ttcsted 
fa('t that pyremia is particul:irly apt to occur :if'ter inJurieis or operat ions in 
parts in which open n•ins are, from mcclianical cau-;e1', unable 10 collapse 
wht•n cut, or to conlra<'l. n.t a i,.;ub:;equent p<•riod, a-; ,·eins ordinarily do, upon 
lhc ,.Jirinking of their contained dot:;;. On the other hand, ii ha,: been 
n:pmtedly ~hown by expcrimrnt that ( I ) the C'ifCct of applying healthy pu5 
to Llood i~ simply to indt1<'C coagulation; (2) that injection of pns into the 
blood of healthy animal" i" not u1lually followed hy fatal re;::ult;::, thouµ-h 
n•peatcd injection" may produce death; (3) that the injection of the .fluid 
part of pus ii> of it.~dl' followed by no m·il rc.:;ult; (I) that injections of !'mall 
quant i tic~ of pus act ju;::t :Hi injections of various ot l1cr substancef:i, such ns 
ll1l'ITt1ry, oil, powdered oxide of zinc, etc., by produl'i11g local obst 1·uc1ions 
(i1~f(uct11s) in the fir.;t 1'CI of l':tpillarics; aud that (:>) tltc~e obstruction:;; may, 
in !i('ahhy animal,., spon1anco11t-ly cli~appcar. the i,.;ubjects of the experiments 
ewntually reeo,·ering. llcnte it is shown thnt if puii be absorbed into the 
blood, ils action can be only mcchanicnl. and it i-. n·ry rca$Onahly argued 
that thf' pus corpu~clc. being- at ltiast no larger than the white corpu-.clc of the 
blood, is no more likf'ly to produce the ob . ..,truction which rc,:;ults in the for
mation of the "pyxmic patch" or "meta..;.;tatic a.h~ccss," than the white 
corpw•cle itself.2 Finally, a-; already remarhd, if' Colinhcim's ,·icws be cor
rect, this whole question will have lo"t much of iti-; importance. 

2. T!irombosis and lt111bolis111.-Thrombo:<;i.;, o r the coagulation of blood 
in the \'Cj':.;els during life, may depend upon a. ,·ariety of causes, as (I) quies
cence or ~imple retn.rdation of thf> cireulatiou, (2) the contact of a rough 
!-'Urfaef', and (3) an alteration of the blood it...l'if, cousi.;ting probably in an 
increa"e in the proportion of fihrine. 3 Tl1rombi form in the ,·ein" in almo,:;t 
eH:ry case of injury, or of inflammation of the sm-roun<ling tissues, as well as 
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in cases of phlcUitis. Tli<'SC n~nous thrombi or c:lot,:, increaf:.C' by aggrrgation, 
until they reach 1hc points at which tlw nins in which they arc s(1atcd :rna"
tomosc with their parent trunk; if the fore<:' of the ('irculation in tliii- be !'mlli
ciently strong, it mfl.y prevent the further incrca"c of the thrombi, but if not, 
these will continue to e nlarge till they project in to the main trunk, ns ~hown 
in the annexed diagram taken from Callender (Fig. HH). .A fragment of 
the projeding par! of a ihrombus. may be broken offancl swept in to the circu
lntion, passing through the heart and plugging an nrtery, producing embolism, 
and, if the nssel be of suflicieut size, perli:1ps leadillg to gangrene; just as 
we ha\'e seen in n prC\'ious chapter that ga11grene may be induced by em-

bolism, from the bl'e:1king up of a <'lot formed in the 
Fig. 18i. heart. Under certain circumstances, proLably owin,2; to 

an unhealthy condition of the fibrinc, a Yeuous congulmn 
or thrombus softens :rnd undergoes general dis integnl.t ion; 
a lnrgc number of small fragments are thus carried into 
the ci rculntion, and, passing throul?:h the heart, ph1g the 
first set of C(tp£llm·ies (which, if the seat of thrombosis 
be in the systemic ci rcubtion, will of course be the pul
monary), causing thus capilhtry embolism. A few cm
bola may slip through the first, to plug other sets of 
cnpillaries, or each point of obRlruf'tion may cause frel"h 
thrombosis, and '~ repetition of the whole process. Jn 
the Ra.me way cnpi lb1·y cmLolism mny be due to di:"tinte

a g r:1tion of cardiac cong:ula, :md to cases of t,his kind Dr. 
"l\rilkR has a pplied the name "Arterial Pycemia." The 
secondary effects of capi ll;try embolism consist csRenlially 
in the <lcve1opment of congestion and inflammation in 
the part depri,·ed of its vascular Ru pply, which often, 
though not alwnys, goes on to !he occurrence of suppm·a
tion and gang1·e1w-the cmbola themselves, in the latter 
cil.:sc, Lreaking down nnd mingling their debris with the 
products resulting from the disintegration of sm·1·ou1Hling 
ti ssue. Jr is prob:l.bly to thiR process of thrombosis and 
capillary emboli!'m, thfl.t is due the formation of the brge 
majority of secondary depo.:;itR, or "met:1st:Hic :i.bsccsses," 
in cases of pymmia; but that this process is not neces
sarily present in e,·ery casei is Rhown by the facts that 
(1) precisely the s:tme set of changes may result from 

capillary st:1gn:ttion, produced by tile introduction into tl1e circul:ition of 
putrid fluids,1 (2) that the seeo11clary deposits nre .'iOmetimes absent from the 
lungs, though present in other viscera (which would be unaccountable on the 
supposition that they were due solely to mechanical ohs truction by sol id pa.r
tieles, as in that cn.sc these particles, 01· em.bola, would necessarily block the 
first set of capillarics),7 and (3) that in ca:ses of capillary emUoliiml from car
<liac disl'ase (arterfol pycem'ia),3 the cou r.se of tl1e affection is \'Cry much lc~s 
acute than is seen in the immense majority of ca~eR of orclin a.ry \'enous 
pyremia, as met with in surgical practice, showing that in the Jatrer there 
must be Romething more tl1:rn the simple procf':::ses of thrombm;is and emboli:'m. 
Indeed, Virchow and hi s followers acknowledge that certain of the phenomena 
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of PY•t'mia (as ordinarily seen) are not accountf'd for hy these proccsH.':::i, n.11d 
dcchrc. therefor('. 1h:tt i11 man,· case,;; there is in addition a state of iclwr
rlimmia1 due to the nbso rption o'f' septic material. 

3 . . :Jbsorplion of Septic 1Vatcrial.-"rc ;~re thus brought to the conclusion 
that the Only theory which is capable of <lCCounting for a\\ the phenomena of 
PFl:mia, is that which suppose::: the pyxmic condition to be induced by the 
ab~orption of sept ic material (u~ually in a liquid, but pos::;ilily somctim(•s in a 
gaseous state), which unfits the hloocl for the processes of' heahhy nutrit,ion, 
induces capill:wy stagnation null its consequences, low forms of inffanimation, 
or :::crous and ;.:;p10via.l f'tfusions 1 :ind m:\)' 1 and probably does1 in most cases, 
cn.u~e nnons thrombosis, gi\·in~ rise to the occurrence of loose and ill-formed 
coa~ula, which. rapidly undergoing cfo:.integni.tion, cause capillary emboli:;m, 
and thus produce the secondary deposits, or metastatic abscesses, which arc 
so common in this affection. 

Morbid Anatomy.-Umler this l1 cad J shall describe very briefly the 
chiel' post-mortem appearances obsen·ed in fo.tal cnses of pyxrnia. In ci~s:cs 
which prom n'ry rapidly fatal (the septicbnie Jo11droya11le of Yerncuil and his 
followers), time is not afforded for these changes, an<l, under su<>h circum
stances, the post-mortem nppemances arc almost ncg:a1ive. 'Tlie characl<'ristic 
lesions of this affection consist in local congestioni cxtr:wasation, :md i11flam
m:ition, with gangrene, and occasionally true suppuration. Small fibrinous 
plug-s (cmbola) can sometime:-; bP detected in the smaller vessels lt!ading to 
the :iffectcd part, but more often the microscope re\·eals only n. mass of granu 
lar matter, lymph and blood Cl'll.-;, fibrils, oil globules, and dl!.bris of ti:;s11e. 
If true pus exist, it i.o- the result of suppuration occurring secondari ly w·ou1td, 
and not in, the pya'mic patch . 

Lun_qs.-Pycemic patches, or, as they were formerly called, met((.static ab
scesses, :\re most often seen in the lullg,,., and (n.ccording to Crdlcnder) in !he 
left. more frequently than in the right. They \"ary in size from that of a 
small pea to an inch or mor<' in diameter. They may occupy any portion of 
the lunp-. but are mo~t frequent at the po$terior part, and m-e usually pre::;ent 
in con~ id erable numbers. They Ul'C h::tl'd and rc~i:;ting: to the touch, <ln<l 
when cut open present nu-ying appearnnc<•f;, according to the stage which has 
been reached, their color be ing reddi::;lt-black. brown, pale buff~ or yellowi:"li -

~~~::::;;,~~i;~,;:~:;::?.~~~)'i;;~:~;~~;~uc~fi:)E~;~\'.{~,~:;;f ;~~:,i:il~~~~;~~ii~~ 
the::;c pyxmic patches, the lungs are often <lifful'cly conges ted, or C\'Cn m
flame<l. 

Lh·er.-Thc li\·er is most often affected, 1wxt to the lungs. The progress 

~!£:~:~~,~~~::~'.i~::'i~~~:,~,,;~;~~,::"·~~~;~:~,;,::E:~,,~~~~,'.~:~~~~\'~J~~::~~~!1';::~ 
often ohsen·cd in the Ji,er, when the morbid cliangcs in the lungs h;n-e escaped 
attention . 

Other Vi'scera.-The A"idneys, Spleen, Ilea1·t, B1·ain, Bowels, Testes, 
Prostate, Eye, etc., may a.II be .similarly affoctcd, and probably in the order 

i~~5~i~;:i1~~j~~:::r ii~t'.fi::~Ifi;~;i{·;I)~~)~~~~~~;~~!~l~iii~~;.:;~l~~~~~: 
de~~:!:s~~ ~~cv~•;.it~~~l:~i~~~i~~ ~{~~~1ra~wollcm and inflamed, containing a 
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lurbid purif'orm fluid (gometimcs, probably, trnc pus), the syno,·ial structures 
being deeply congested, :ind the c:.il'tilag:cs eroded. 

Bones.-The bones ar<' probnbly occa:;;ionally, but very rarely, the $Cat of 
secondary p)'rt'mic changes. On the other h:md, pp"Umia very often origi
nat es in inflammatory affections of boue, especially (as we shall ::;ce hereafter) 
in ostco-myelitis. 

Aluscles and Areolar 7'/ssue.-Pyx-mic deposits are not unfrcquently met 
witl1 among the muscular byers of th<' tl1oracic 01· abdominal wnlls, or in the 
neighborhood of joi111s, and, according to Bristowe, occasionally in the 
tougue. True suppuration may occur unde r the::;e circumst<.inccs, resulting in 
the r!1picl fonnn.tion of abscesses of l:lrge size. 

External Sw:face.-The skin presents a yellowish appearance, and is some
times absolutely jaundiced. Open wounds al'f fount! dl'y, the granulations 
ha.ving often completely dirnppeared, and the surfo.ce being pale and glar.ed, 
or occas ionally CO\'Cl'ed with a g1·:iyish slough . 

Lymplialics.-Tltc lymphatics in the ncighborliood of' a wound a.re often 
inflamed, and abscesses form in the adjoining lymphatic glands. It is doubt
less to the irrila.lion of the lymphatic system, that is due tlie increased number 
of white corpuscles sometimes obsen·ed in the blood in py~mic cases. It, 
wns this phenomenon (which Virchow call s leucocytosis) which first suggested 
to Piorry the name of Py::cmia. 

Bloodassels .-Pldebitis is a very frequent acrompan iment of pyxmia. 
The Yeins are thicke1wd and somewhat contracted, containing clots, which 
are uRually firm a nd adherent abo,·c, but softened below, and disintcgm!cd 
into ~1 puriform fluid, which W:l.!'I formerly supposed to be actually pus. The 
arteries are, I belie,,e, not a.ffoctecl in cases of ordinary pyn•mia, except tha.t 
the smal1es t branches may be c;ometimes the scat of embolism. Dr. '\' ilks 
believes that in some ca;;es of' what he talls ;"l.rtrrial py::e mia, the pathological 
condition is one of arterial tl1rombosis in sitU, ra1her than of embolism from 
softening cardiac clots. The copillaries in various parts of the body a.re 
occa!3ionally seen to be plugged by em bola; Lut, a s already indicated, this 
condition isi in most instances, inferred rather than dcmonstrutecL 

Blood.-'I'be blood often prPsent~ no abnormal appearances, though in 
other cases iL contain;; an unusually large proportion of white blood corpuscles 
(le11cocytosis). lts coagulabiliLy is u~ually dimini8hccl. and it is commo11ly 
found fluid or imperfectly clotted. This wnnt of coag:11lability is one cause of 
the liability to capillary oozing or pHrenchymafous hemorrhage, which is 
often observed in cases of pymmia, a tcmlcncy which is probably ass.iMed, as 
poinlc<l oul. by Srromcycr, by the ,·enous obstruction due to thrombosis, and 
which is ~t ill further aided by the complication of lcucocytosis , when present
capi llary bleeding being, as is well known , a freque nt occmTl'nce in cn;;es of 
leuka:mia or lc ucocythcmia. Smnll organisms (bacteria) are commonly 
found in the blood of' py::cmic patients, Lut h:we not been proved to hase 
causal connection with the occurrence of' the di sease. 

Causes of Pyremia.-As Predisposing Causes of py~mia may be men-

~;;ii~~:slJi~~~:i~~~s i!~1~~~0~:$l~~~~n;~:~~~~~o~~s'p~~~~.~l!i.~~.c~il;~ ~~~:)1:~~~1~;· o~\~e;~~ 
purnting cases), a scorbutic condit ioll , the puerpf"r;1l state, certain diseases
such as erysipchs, hospital gangrene, carbuncle, osteomyelitis, ctc.-an<l, 
finally, the presence of an open wound. The E.rcitiug Cause, according to 
the pathological ,·iew adopted in this chapter, is the absorption of a. septic 
material , usually in the fo rm of ii liquid , from a wound or ulcer, but, in some 
Ca$f"S, from tlie alimcnt:u·y or other mucous membrane; or, pos.::; ibly, in the 
form of a gas, by the medium of the lungs. It is asserted by many writers, 
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that py::emia ne\-er occurs except in connection with the existence of un open 
wound. The re arc, however, c~1scs on record , in which pyxmic sym ptoms 

!;~~:·t 1~;?;1~r~)e,~~~l~~~ 11~ i ~~~:~~~ 1 ~~~ t~!~~~r\~:l~i~;;.c0,:i ~l;;o~~~1i~~.~~~~ 8~~~-~t';~, (~~.~1:~1~~~ 
"but f"omct imes, so far as the 1nos t careful and complete examination can 
show, without nny prcYious suppuration or auy at.her local mischief what
evcr."1 Dr. Sancux-Laclt:tppelle-: has collect.cd <t numlwr of cases of so
callccl 1'diopatltic or essential pycemia, and has shown that in most of these 
instances e:rposure to cold has been the appal'cnt cause of the affoction . 
There is, morco,·er, reason to belie\·e tlint, in some C:\lScs, the pya-mic poison 
is generated in the sec retion which lubri c.:ites mucoui; membran<'s . H ence, 
while in the immense majority of cases, we may safely a.ssmne that the 111ate
ries morbi of pyremia. is <le\•clopcd in the fl11ids of a wound or ulcer, we arc 
fo rced to bcli e,·e it possible tha.t the i:;eptic material which giYcs ri se to the 
disease , may originate de no1:0 in the sys tem , as the result of extraneous in
fluences. "'iYith rcgnrd to the quc:.tion of the co11ta9iousness3 of pyremia, we 
must speak with a certain degree of hes itation; in the ordinary sense of the 
term it is certa inly not contagious-not in the smne sense, that is, as typhus 
f'cnr or me:.tsles. P~'remia may, undoubtedly, be inocul;ttecl by cn reless use 
of sponges, etc., or may po~sibly be transmitted by proximity nlonc; but in 
either case the septic material must be generated in the fluids of !he wound 
or ulcer of the person about to be affocted, befo re infec tion can takf> pface. 
E,·en in the rare cases in which the peculiar septic maltC' I' of pyremia is sup
po;.ed to have been absorbed in a gaseous form through the lungs, it is possible 
that the sole office of the morbid substance derived from without has been to 
produce a change in the Huids of the part, the true pyxmic poison being there 
developed. and cau~ing infect ion as a secondm-y consequence; just as in other 
in il rnnce~ it is prnb::tble that the pymmic poi:::.on is gcnera.ted in the secretions 
of the alimentary or genito-urinary mucous membranes. 

S y mptoms of P yremia.-The first symptom of pyremia , at least in 
surp;icnl cases, is almost always a sensation of cold, with usually a decided 
rigor or chill. The$C chills are subsequently repeated, at irregular int en~~tls, 
and are commonly followed by profuse and ex hausting diaplw~·esls, the hot 
s tngc which is gem:ra!Jy obsCtTed after main.rial chills being, in cases of 
pyremia , nbsent, or but slighily marked. Tlte greatest ele,·ation of tempera
ture coincides wit Ii the period of rigor, the thermometer not often going aborn 
101°, though occa<;.ionally, if the cliill be very severe, reaching lO G0 or107 °, 
or, according lo Billroth , e\'Cn 108°, Fah1'. The irregular variations of tem
perature, which range o,·er 10° or 11 ° Falu·., arc considered by "''r agstaffc 
of diagnostic value. During the swcati11_2; stag(' the temperature rapidly falls. 
According to HingP r and L e Gros Clark, the ele\'at ion of temperature begins 
before the development of the chi ll , aml tlie former a uthor helieYes that the 
occnrrence of the rigor may be predicted by thermometrical obser \'ation . The 
pulse rate is rarely below DO, usuaJ ly ranging from 100 to 130, and (acconling 
to Bris towe) occus ionally reach ing :?00. The 1·espfration is usually hurri ed 
and anxious, ranging from 40 to :JO in the minu1 c, nnd ~omet imes even more. 
The breath is said 10 have a fwy-like odor, though I cannot say that I have 
my.self' obscn ·cd thi ~ symptom. There i.s commonly cough, with expectora
tion of Yiscid or of blood-stained sputa, and physical examination reveals tlt e 

in Med.-
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signs of pulmonary congestion, with p11e11monia (lobular or lobar) :rntl plf.n
ris.v. Pericarditis may be present, but its :-ig:ns are of'tcn ma-.;ked by tlw 
r c:::pin1 tory soundR. The counte11a1zce i8 flushed, the skin prcsenll' a dus.ky, 
sallow, so mewhnt jaundiced hue, nnd is ol'kn marked with sucfa.minn., whi('h 7 

being ~urrounded by a zone of congestion, Jm,·c been mistaken fo r t!Jc spot;;; 
of typhus, or of ty plioid fe,·cr . At a later sta1-!:e, a. 1n1s. tular erup tion , fei:wm 
bling that of smallpox, lrns been obser n.•d . P etech icl", eccl1ymoses, and loc:\ l
ized ganp:rcne, occur in i::ome cases. The tongue is usually furred; then• is 
commonly complete anore.rici ; often nausea and ro111iting; and u!'=.ually diar
rfl(:ea . The urine is frequently a lbuminous. The patient is often d('/irfo11s, 
pai·ticu l:i.l'iy at nigh t , m· may be profoundly soporose, though rousing up and 
answcl'ing intell igently whe n addrf'sse<l. Intense pai'n ofte11 accompanies lhe 
formation of the SC'condary deposits or inffammntions, parli culnrly when tlte!ie 
a re ::; uperfkia l, as in connection with the joints. If' there be a n open wo111ul, 
it will probably become dry and ghned, all repamti\'C act ion ccas:.ing; ocea
r-; ionally, li owe\'er, healthy J!ranulations conlinue to be formed almost to the 
end of' the case, or, on tl1e other hand. absolute sloughing may OCClll'. Profuse 
capillar.IJ ltemonhuge may tend st ill further to ,,·c:1kcn the pa.tiellt. Before 
deat h the ~ymptoms assum(' a. profoundly typhoid character: so rdcs accumu
late upon 1he lips and gum:;;; the tongue becomes dry and bl'own, and ;;ome
times cracked a nd bleedi ng; subsultus tend ill um a nd carphologia, with low. 
mutlering delirium, mark the profound implicat ion of the nen'OU:> system, and 
tbc patient. may <li e comatose, or apparen1ly from pure exhaustion. 

Diagnosis.-T\ie diagno~is of pyremiti can usually be made by carefully 
observiug the history :md the symptoms of the case. From I1~fla111molm·.I/ 
Fet:er, from lfectic, and from Typhoid J?ever, pya~mia. can usually be disti11 -
guislied by its grea ter fluctuations of' temperature and liighcr thcrmonwtrical 
range, a nd by its repeated rigors, occuning at irrcguh11· inter\"al s. From 
inflammatory fever it further differs, in that the former affCction commonly 
yields on the occurrence of supp tir::1tio11. The irregularity of' the ch ills, 
together with the absence, or at lca:st the want of' prominence, of' the hot stage, 
will prove of diagnostic value as regards Intermittent :rncl Rem/ttent Fet•ers. 
l:'""rom Rheumatism,1 and especiall y from what is called R.ltewnatoid A rtl1ri'ti's, 
the di<lgnosis is oft<'n ext remely difficult, particulal'ly if !lie pyremia a!"sume a 
chronic form. Umler ~ueh circum~tan ces. the surgeon must rely chicflx upon 
the hiRtory of th e cnsc, the condition of' the wound (if there be one), the de
gree of prost ration , ancl the tendency to suppuration-wliiclt occurs as a rule 
in pyx mic j oint aflCctions, a nd onl y exceptionally in those of a rheumatic 
character. The secondary local manifostations of' pya~mi:i ma.y be read ily 
confounded with other di::i.casc:s. Thus an idiopathic pneumonia, occurring 
after an amputation , miglit be mistake n for the lung complication of' pyremi::i., 
ancl a si milar error might be m:de with rr7anl lo other org:rns. I was once 

3~ ;t~~~.~~11~~~ ;L1:!~f ~~·I 1;~,:. ~d''~ 11'.~:~:111::1:: ~ k :;\, s~ ~~\~~s 5 ~::~,1; ~~~~11~ i 11~ i 1~~)~~ ·~~1~~~~ ~:1;~~ 
of the elbow. The ca;;e h:1d been supposed to be one of pya:mia, but I diag· 
nosticated tuberculous meningitis, chiefly from observing the intense liead
a.chc, with sc reH ming, the absence of pro5itration, a nd the existe nce of' the 

~f:~lt:u~t~~r~~e,tl~; 1~~~~~~la.~~ ~~~1~~~~!. b;:l!l~~il~~: .• ~1~~:~·;~; ott~1:~~1g~;~;:~~:1 °,:~:: 
subJ-;equently demonstrated by <l. 11 autopsy. 
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T reatment.-As Prophylactic Jfeasm·es, all thos<' precautions :-hould be 
ndopted, which were discussed in :speaking of opcntlions in general, and of 
ery:<ipela.s, ho.'.'ipital gangl'ene, etc., dismscs which are often followed by 
pya.~1nia. .As C\-ery patient with a suppurating wound is linble to this affec
tion, the surgeon should use nery effort to obtain primary union, or at least 
cicatrization without :my unncce~sary delay: :tl the same time he must take 
care to secure free drainnge from the wound, lest, in his zeal for early healing, 
he cause purulent mul other fluids to be pent up and confined, thus defeati11g 
the n .•ry object which he is seeking to promote. 

The rnrious predisposing causes of pyremia should as far as possible be 
obYiatccl, for we know of' 110 way by which the de,·elopmcnt of the poison ca11 
be certainly JWCYented, 11or by which it can be hindered from produci11g its 
dcleteriou:s effects. The administration of" various drugs has been proposed, 
with the idea that they would exercise a prophylactic influence: the pcrman
gan:1te of potassium, and more particularly the sulphites and hyposulphites (the 
lat1e1· agents on the recommendation of Polli, of Milan), ham been somewliftt 
extensirnly employed, but have not, I bel ieve, fulfilled the expectations of 
those who have used them, and the same nmy be "-aid of carLolic acid and the 
carLolates. Labat. of Bordeaux, hns adYised the internal cxhiLition of ergo
tin('1 which he believes acts Uy inc1·easing the pla~ticity of the blood; the 
e,·idcncc adclucecl in its farnr, is, howe\'er, but negative, :is is that in farnr 
of the tincture of aconite, recommended as a prophyhlctic in these cases by 
Clia.::;saignac. 

Curatii-e Trealment.-The treatment of this discai::e must be concluctecl on 
those principles which guide the surgeon in the management of' olht.!r affCc
tions of a typhoid character: tliere i"s no specific for pyamtia. lf" the patient 
be at tirst constipated, witli a deeply fu!'l'cd tongue, it m<ly be proper to give 
a small close of blue mass, followed by magnesia. or ot.hcr mild cathartic. 
Under such treatment the tongue will often clean ofl~ lo Lecomc, liowc\•cr, 

~~~~~1 :.~~t:~~l~n t.;~1•~~10~~/i:~~1~ssi~~~~e c~~~-~1g~~~1g~~~s~~~at~~\i11~i~1·isl;);~~ili~c:,·~~ 
may be given in doses of four or five grai ns, e\'ery three 01· four hour~ . Gnfrin, 

~~:~1! 1 a:s g~e~~·r~~1~11~d~~c~w~~1t~~~~~t;~~~~~:.~~' tS~~i~~';{,. 1~1~~fe.c1~::~11;~-i11~~g:~ 
quanlitics-90 to 1 Q;) grains in lhe twenty-four hours-with success during 
the late Franco-Prussian war. Legouest and Bouillau<l think the cinchona 
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bark itself a preferable agent to quinia. lron m:i.y be combined wilh the 
quinia in the form of the muriated tinctm:.e, or, which Braidwood prefors, lhe 
citrate of' iron and quinia. may be substituted. TJ1(' oil of turpentine ii:;, I 
think, a useful stimulant in these cases; it may be given with muriatic aeid, 
in an emulsion, a few drops of laudanum being added to eaC'h dose, if then· be 
a tendency to undue purging. As diarrhooa, however, appears in some cases 
to be a mcn.ns adopted by nature to eliminate the poison, it should not be 
hastily checked, unless so profuse as to be in itself a cause of exhaustion. 
Opium may be requi red to relieYC pain or restle~sness. and in such cases may 
be gi,·en in any form that convenience may indicate. Carbonate of nmmonia 
may often be employed with aclvantrigc; if the pulmonary complications be 
promincnt 1 it may be properly combined with syrup of !"Cne,a-n, as a stimulat
ing expectorant. Transful"ion of blood is recommended by 1\Jarcacci. Jn all 
cases the palient should be supplied with abundance of light but nutritious 
food. given in small quantities and at short inlernds 1 and alcohol, in the form 
of wine or spirit, must be likewii'e administered very freely; Socin, of Ba.-.lc, 
in connection with tlie huge doses of quinia above referred to, gave his pati<'nls 
three bottles of wine per diem. In the woi·st case of pyremia in which I hn\·e 
ever known recovery to follow, the patient got every hour, day and night, a 
tnl>lespoonful of whiskey, with six of milk 1 and four of lime-water, for more 
than a week ; his anorexia was complete, with constant nausea, and retching 
at the very idea of food, and it was only by la is t:1king this combination regu
larly. as medicine, that life was sustained. 

"rith regal'd to Local Jlfeasures, beyond care as to the cleanliness of 

:~~.~~~d~~,~~1Se1!~:. u~h~f ai:J~ii~~~f ~~~n~:.' tf1ed~u ~~~~l ~:~~;~r;.i· i~ 11ri1Y1~~:1 ;~~'~!~ yll~!· 
superficial \·e ins (if these be inflamed), or to the wound itself, has been highly 
recommended by se\'Cral writers. J...cgoucst aflviscs that the wound should be 
washed with the perchloride of iron. Nitric ncid and various other caustic 
agents hasc been likewise employed, but the e\·idence is not rnry !"~t!isfoctory 
as to any benefit deri\·ed from theil' u~e. Probnbly the most rational plan is 
to be satisfied with keeping the wound clean and lightly d ressed; and diluted 
alcohol, or weak l"olutions of' the permanganate of' p.Q.~jJJm 1 or of carbolic 
acid, a.re probably better appl icat ions, in these cases, than poultices or other 
more cumbrous forms of dressing. l<'ree drnin:1ge from the wouwl s.hould be 
secured by position or otherwise, and if abscesses form in accessible situa
tioni:-, they should be opC'necl at an early period, and their cavities afterw:U'<lS 
frequently washed out with disinfectant ftuidi:;. 

Under the couri:;e of treatment abo\•e clel"eribed, a crrtain number of the 
milder cases of pya•mia may Le conduct.ed to a favorable terminntion, and, 
occasionally, n. patient more se\·ercly attacked, may be snatched as it were 
from the very jaws of death; but there is renson to fear that the lal'gC majo
rity of pya~tnic cases will prove fatal in spite of all our care and attention, 
and that this frightful affection will continue to deserve the name which has 
been uot inaptly bestowed upon it, of the "Bane of OperatiYe Surgcl'y ... 
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OIIAP 'l'ER xxrrr. 
Dl.\'l'llE1'IC Dl:5E.\8E::i. 

STnnu. (1='CLl:n1'\G Tunmcu: A~n S('non·1 •. \) i RtcKET:-<. 

lh::HnE the affection" to the con"idcration of wlti('h 1hi:; chapter is dcvokd, 

~;f~;~~l;~~~~i~~:~~}~J~:::\'.i:~~;i:~~;I~~ }/~~~;(~~::.::~;;::!~l~'. ·~~l:r~:'\~:::~~.:; 
STHL\lA. 

The terms Struma, Scrofula, nnd Tubercle han! been n>ry ni.riouf'lly applied 
by p:uhologi:o.ts. Some look upon them as indcntical, while others use i-truma 
a:; a general term embracing both the other:;; ,\;Omc ;,;ubdi"ide ~crofula into 
two rnrictie:;;. the sanguine and phlegmatic. and ignore the independent. 1m
lure of tubercle, while other:; recognize the two fonn~ of' scrofula, and consider 
tubercle as a cli:;tinct affection; some, again, recog11izc but one form or Sl'J"O
ful;~ (the phlegmatic), mnl apply the term tubercle to the sanguine va.ri<'ly, 
while still others are d i:-:.posed to doubt the cxi ... tencc of any form of scrofula, 
apart from n :syphilitic taint. It will thus be seen that the u:;e of the:.;c word~ 
j,., neee:s..,arily attended with a. good deal of confusion, and it would l>e well 
if we could cli:;pense with them all, and adopt others which might be uni,cr
sally adopted as ha,· in~ a definit e sign ification . 

l 'nder the general tl'rm of strn111a, :.urgeon.., (whal<'H'r be their theoretical 
Yiews) practically recognize ~ :L~ justly remarked Ly Jlolmc,., three cla::o.,.c . .: of 
cn!'il'::;, ,·iz.1 ( 1) those in which there is evidence of 1 he ex istence of tub<.'l'l'lc, 
(:?) those in which there is 110 1ubcrclc, but in which t he ordinary proccl:':-;Cs 
of inflammation, etc., present modifications which can on ly he acco u11tcd for 
on tile supposition of the an1ccedent existence of some morbid condition or 
cliathC1'i8, and @ C~CS which prc;oent, in reality, nothing more than the COil· 
~titutional effects of long.continued local dil'eas<.' . L'nder the latter ltmd 
come a. large proportion of casr:-; of chronic bone and joint disea:;e, which arc 
commonly though in~!>rr~ctly callt'cl strumou5. Hejccting then entirely the 
third class, we hM·e the ca;.;cs in which tuberclr exists, and which may be 
properly called tube rculous, nntl tlio,-e in which there is C\·idenlly a rnorhid 
dialhcRis (not tuberculous), to wh ich we ma.y conveniently, if not Yery sc icn. 
tifically, apply the term S("rofulous. 

Tuber cle or Tuber culosis.-I shall not enter into any di:-;cusi;ion n,:, 
to the nature and origin of tubt'rdc, a question which bl'longs more properly 
10 the domain of general pathology than tO that of practical surgery, and 
upon which the leading authorities of the prCS('lll day arc :slill not agrct'Cl. 1 

I t is wmally said that tubercle occurs under two form,., tlie gray or miliary 
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tubercle, and the yellow tuhcrcle. The latter i1' probably in many in ~ta nrrs 

~7tptl~~~e~:111::,~~~l,(l~~~s1i~15~ ~~.s~:l1~f:. ~~:~~~~~~;i1~a~11~o~~;:~:!f~~~1~ 1 ·::~i~;11i~~!~~:~~ 
howeYer, the yellow is tlie result of caseous degeneration of the miliary 
tub('rcle. 

Grn.y or miliary tuberclci'i occur as small granular mas:-:cs, about the sizC' of 
millet-seeds, rather hard, tie mi-transluccnt, and presenting a gli steni ng cm·
tilnginous appearance. l'nder the microscope, these mas::;cs show a homoge
neou::; or slightly fibrous stroma. contain ing ce lls wit.h OllC 0 1· more nuclei, free 
nuclei, granules, etc. Jn the so-called ye llow tubercle, which usually occurs 
in larger masses, the cells kwc a wiLhcrccl appenrance, and the granular 
matter is in larger proportion , nn cl mixed with oil g lobules . 

The followi ng scale of the frequency of tube rcle, in rnrious textures n.nd 
organR, is taken from Hokitansky: lungs, intestinal c:1 nal 1 lymphatic glands 
(p:u'ticularly tl1 e abdomina.I antl. b1·onc l1ial ), lary nx , serous membranes (t:spe~ 
cia lly the peritoneum a11d plcunt), pia mater, brain , spleen, kidneyi;, li n r, 
bones and periosteum, ul<'r11s and tubes, testicles with prostate and seminal 
,·csides, spinal cord , :ind st ri ated muscles. The favorite primary scats of 
tuLcrcle, after the lungs and lympliatic glands, arc the urinal'y and !'.l.Cx ual 
organs. and the bones. Tubercles are on ly met with in v:1se11lar pmts (hence 
not in cartilage) , and nre often deposited in the ex ternal coats (advcntitia) of' 
the smalle r YCsscls, a circumstance which may account for thci t· frequent n.p
pcara.nce in the choroid coat of the eye, where they hn.ve been recognized 
during lif'e by nH:ans of t.lte oph thalmoscope (sec \\"a ldenbu rg, and Uccve, 
foe. cit., p. J..18) . Tubercle may become indurat ed and calcified (obsolete), 
but usually tends to softening, disintegration, a.nd liquefac tion; the fact of 
jt s ~1bsorption is not estnblish<·d, though its possibility is admittecl by both 
Rokitan::.ky and \'irchow. 

The causes, symptoms, course, and general treatment of tuberculosis nrc 
described in every work on the Practice of l\ledicine, and need not there
fo re be l'Cforred to here: it may be stated, hO\\'e\'Cr, that there are strong 
grounds for believing thnt, among the sources of depression which act as 
predisposing causes of' the dc"elopment of tubercle, long-contiuued suppura
tion' is one which must not be ignored . llence an additional reaso 11 in tl1c 
lreatment of surgica l cm;es, for paying attention to the constitutional condition 
of the patient, and for preveuting, if possible, detc riora.tiou of the gencml 
health. With rcg:~rd to the question of operative 1'nte1j'erence in tuberculous 
case::;, no general rule ca.n be gi\·en. The prognosis of an amputation or ex
cision for tuberculous d isease, is undoubtedly less fiwon1ble than that of n 
simila r operation for :-:crofulous or simple chronic inflammation. Jf there be 
C\·idcnce of tuberculosis of internal orga ns1 any operat ion should as a rule Le 
aYoided; Lh c only except ions are-( I) when it appears tha.t the Yisccral dis
ease is caused by the external affection, and when therefore there would be 
rca:-on to hope that by 1·cmo\·ing the latter the progress of the fo rmer might 
be checked, and (2) when the patient's suffering from the external di sease is 
so great, that the operation is called for simply for the relief of pain . 

Scrofula or Scrofulosis, as the term is here used, denotes a consti 
tu tio nal condition or diathesis, which imparts a peculia r clrnracte r to the pro
tesses of' inflamm<ttion and ulceration, and which is particularly marked by a 
tendency to cheesy degeneration in the lymphatic glands, and to a low form 
of inflammation of tlie bones and joints. 

1 Dr. Burdon Sanclerson looks upon tuberculous deposits as closely analogous to 
the "met11staticabscesses" of py:emi.'.1 .. 
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)bn!' writNs 1'peak of a scrojidolls temperament, and dci"crihc certain 
pcculiariLics of fo:iturc and complexion, as ch:tracteristic of the 1'Crofu\011s 
diath<:sis. ::\lr. Erichsen destribes two forms, tht fair anc\ the dark, and ::ul;. 
di,·itlcs each of the~e into two varieties, the fine and tlie co:trsc: Hir \\'m. 
Jenner, on the other h:lllcl, rcgarc\5 the line Y:lrieLic~ (which constitute what 
i.:: usimlly called the sa1zguine temperament) as belonging to the tuberculous 
diathesis, and limits the term scrofulous to the temperament commonly rceog
nizecl as the pltlegmatic. Althou.zh, howcn:ir, thcru nrc cloubtlc1'S moill)" ta!'CS 

of tuberculosis met with among persons of a sanguine 1cmpcmmc11L, with 
delicate features, clear complexions, and highly dc,·clopcd ncn·ous systems, 
there arc perhaps almost as many among lho~e who~e temperament woul<l Uc 
unhesirntingly pronounc:etl phlegmatic, so tha.t. as Holmes ju::-tly remarks, the 
exceptions to the rule are :~!most as numerous ai- its exemplifications. It is 
indeed questionable whether there be any temperament that can be positi,·el~· 
declared to predispose to either scrofula or tubercle, or. on the other hand, 
any trmperament in whidi either or both of thCi':C diseases may not under 
farnri11g circurn:-<tances be dcnlopcd. 

The scrofulous diathc~is may be inherited, or may be ncquired by :-uhjection 
to ,·:irious sources of depreo:sion. such as bad or insuHicienr food, intemperance, 
had ,·entilation. exposure, mental anxiety, etc. E\"cn when not m:inifesting 
i1.::clf' in tlif' form of any p:1rticular malady, it is u;;:;ually characterized hy 
weaknC:"S and irritability of the dige:-;ti,·c sy~tem, by a feeble circulation, and 
by :i :::tate of general an::emia. 

Jlamfestations of Scr<!fi.t!a .-The manifci"tations of :::crofola which chiefl.r 
come under the notice of the !'urgeon, are ~crot'ulous i11flamm:uion ~ind ulce· 
ration, affecting the skin and mucous mcm. 
branes, scrofulous clisea..::e of the bones and 
joints, and cheesy degeneration of the lym. 
phatic glands. 

1. Skin.- Ynrious cutnn<•ous eruption!' 
hrn·e been considered as scrofulous. but upon 
~omewlrnt <1ue:5-tionablc grounds; there can 
be no doubt, howe,·cr, that cutaneous ulcers 
are modified in 1hcir ;.1ppearance and course 

~1;~, ~:~:~·;~~· ~~~~~:1i~~~~~;i~~I 11~~ ~~::~~~f /\~~~il~~(~ 
cnccl and infiltrated ''idt ~crum . the granu. 
lations large and foeble, nncl rlie cicatri<-Cl'. 
"hen formed. thin, weak, aud liable to reul. 
cera.tc (Fig. ·188). 

2. JJ/i.1rous J/embranes. - The mucous 
membranes, under the influence of the scro· 

Fig. ISS. 

fulous diathesis, become thickened and irri. Serofulou~ ule~ruf leg. (Ericllseu.) 

table. The secretionf:i may be thin and acrid, 
or sometimes mixed with pus. In the eyes, there may be ~ranular conjunc. 
ti,·itis, with perhaps hazine;.;s or ulcerntion of' the cornea 1 and in the 8d1nei. 
derian membrane, hypertrophy, giving rise to obstructed breathing and 
snuflling; the :mtrum mayswell,di:::charging purulent mucus into the nostrilsi 
the ton"iils are not 11nfreque11tly enlarged, and the voice rendered husky, by 
relaxation or tliickcnin;:?" of the laryngeal mucous membrane; diarrhrea is 
frN1uent, anrl l'ptiii .... urethritis, and leucorrltca may each in turn be due to 
the scrofulous dia1he:::is. 

3. Bones aud .foints.-Thc scrofulous diathesis seems to render the bom•s 
and jointi;;; peculiar!) di,;pos~d to unhealthy and destructi,·e forms of infhtm
mation. Tims an accidl'nl, which O<'Curring to a healthy per;:on would be 

27 
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quite trivial. may in one of a r-crofulous diathc:-:i!'l be productin~ of tll(' 1110-;t 

serious consequence~. I !Lave known a fall on tlw ict', whith wouhl ordi11arily 
have caused a mere hruise, to g ive rise, in a scrofulou:-> child, to acute 0-.11·0-

myelitii- of the bunicrn!'l, with pyartlirosis of both elbow and ~houldt•r, ampu
tation at the scapulo-humeral arti1,;ulation being ew•ntu:illy required. l"nder 
the influence of !'lC!'OfuJosis, infbmmation of bone is apt to <ll-i1'UIHC the form of 
cnriet'I. or of caries with limited necrosis (caries necrotica), whi le in the joints 
a.re found the nll'ious aftCctions popularly called 11 white swellings," gclatini
fol'm degeneri11ion of the synovia.l membranes. ulcemtion of' cartibges. etc. 

4. L!J111plwlic Glands.-Pcrhaps the mosL unequirn«::d m:mifc~tation of 
~c rofula i~ the len<lcncy which it indutes to cheesy dc;rcneration (tyrosis) of 
Lhc lymphatic g-lands. Indeed, "\\-:.i.ldcnburg, as quoted by Hce,·e (lot. tit., 
p. 154), defin<;:s f:iCrofula as" a constitutional anomaly in which the lymphatic 
glands have an abnormal tendency to disca;;;(·, an<l posscss a locnl di,i,;po-;ition 
to undergo cheesy degeneration." Glandular enlargement, particularly in 
the cen·icnl and suLmaxillary region:::. is very frequent])' ob~crvc<l in caRcs of 
.-:crofi il oRi:-; 1 :rnd, 1mdt•r very sligbL irri!:nion, f:uppuration i8 apL to occur in 
thl' neighboring areolar tis~uc, the gl:uHls themselves breaking dow11, a11tl 
mingling the ci1seous products of tlu:::ir dege1lf'r:Hion wiOi the RUITOLllHling 
pus. The abscl'~seR thus formed are extremely indolent, not healing perma,. 
nently until all the affected glandula r strncture has been removed, and cica
trizing finally with depressed and <li~figuring scars. 

5. Other Organs are occasionally tliough less frequently affocted by scrof'ula. 
Among those which a.re most important, from n surgical point. of view. inay 
be enumerated the mamma1·y gland a!ld the testis. 

'Treatment of Sc1·0.fldrt.-The treatment of scrofo losis should con::: ist more 
in attention to hygicllic l'ules than iu the use of medicines. Good air, good 
food, 11abitual cleanlinc!l-s, sufllciently warm clothing, :i.nd protection from 
expo;;urc or other sources of dcpres~ion 1 are of the highest importanc1.:. Spc· 
cial a.ttention should be given to the <lig(•sti,~e functions, and either con~tipa
tion or diarrhrea should be obviated, rather, however, Ly regnl:tting the <lil't 
than by tli e use of d l'ugs. Among mcU.icines, certain tonics arc particularly 
serviceable. Cod.liver oi l probably deise1·\·es the firsj place, the mo~t uM•ful 
articles after it. being iron, quinia, and !he preparations of iodine. The :-;yrnp 
of the iodide of iro11 is a Yery goocl combination, particularly for adminif'tr<l· 
tion to ch ildl'Cn. These tonics should not, however, be gi,,en indi~crimina1cly, 
and, as a. rulP, not while there is evidence of marked intestinal derangemc:nt. 
Alcoholic stimulants mu!l-t be used with great modera1ion, and the lighter 
wine:-, or malt liquors, such as lager beer, are commonly preforable to the 

~ str~~g~~c~l'~:.!a~1;11:~;;~~1 !l~~- doubtful whether much can be accomplished. A 
most important rul e, and one which should be constnntly borne in mind, i~ to 
lake ca re le~t by our trcatm!'nt we convert this, which is essentially a chronic: 

ii affection, into one which is acute. Hence in many instances the best thing 
fol' tlie surgeon to do is to let the part alone, merely protecting it from exter. 
nal injury. Jn other cases more acti,·c measures may be employed, tliou;rh 
always with care and watchfulness. Scrofulous ulcers may be dress.ell\\ i1h 
sl ighlly stimulating or astringent appfo:alions, and the Ji,·id, unhealthy.look· 
ing e<lgef' ma.y be touched with the actual cautery, orc,·en remo\·ed with the 
knife. Lymphatic enlargements should be protected Ly means of soap plas
ters, or, if very indolent, may be submitted to gentle frittions, with modera.te 
pressure, and the u~c of mildly cliscutient lotions. EYen if abscesses form, it 
is better, l thi11k, to delay openi ng them, as long ns there is the slighte!:it 
chance of alJsorplion and spontaneous cfo~appearance. ]fan opening be ine,-i. 
table, it is probably better made with the knife than left to uature, as tl1e 
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""ith regard to operation.') in scrofulou;;; cases, no rule of u11i,·crs:d a.pplir;1-
tion ca.n be laid down. l ;H11 dcci1lcdly of the opinion that, in the immcn::;o 
majority of in~t:mcc:'=-, 1,;nlarµ-cd CCrYical gland::; ~hould not be illtcrft.:rcd wi1h; 
apart from the fact that the di.;ea~e in ~ncl1 a case commonly t:xtends much 
deeper than it appears to, 1liesc operations almost always come into the cate
gory of operations of expediency, and, as such, fire only exceptionally jue;ti
fiable . "'ith regard to operntion~ for strofulous bone and joint di::iea,;e, the 
que::-tion i::; more tloubtfol. _\._.::; a rule. it may be stated that no openttion 
ghould be performed while n. rc:~s.011ablc hope remains that a cure C'an be 
effoeted by expected tn:atmt?nt; if', howevt!r, the powers of nn.tme should be 
manifo~tly incompetent for the ta:5k , or if {as is often the case among patients 
of the poorer cl:l.s,;c.;) the lime which would probably be rcquir<:cl for a 1rntural 
cure be an important con .. ideration, operati,-e measures ma.y be properly 
rei'orted to. and will often be followed by the most grntif)ring results. Ex
cit<io11 i!.' of coun>e prefemble to amputation, when ihe c ii·cLnnstances of the 
cai"e permit a.choice. 

RICKETS . 

Ricket s o r R achitis is a. constitutional disease, 
clu1.:i,·e ly in <:liil<lhootl, and eharacteriY.ed b~" a peculiar 
l")':;tcm, and hy a. tendency to the :-o-ca.llecl amxloid or 
tiou of certain ,·iscera, especially the spleen :ind liver. 

Cau ses.-Rickets may po::.f>ibly in some cases be inherited, but ii', at kn"'t. 
much more frequeutly ;1cquired,1 and u<:.ually resultf> from nml-nutrition, or 
from other sources of con,;:titutional depression to which chilrlren may be ex
posed. .Ac<·ordi11g to lleitY.m:rnn 1 rickets can be art ificially produced by the 
continued admini~tration of lactic acid. 

M orbid A nat omy.-The most ch:nncteri1:tie ma.nifC:::tntion of rickets 
is '.'Cen in the shleLon. n111l ntfocts the long bonrsas well as t110.:-e of the head, 
ch<'st, nnd peh·i~. The bony changes <·ons ist es:-enlially in inrrea::;.ed cell 
JrrOwtli, with deficieney of earthy matter. The epiphyseal cartilages ( cn1·
tilage" of conjunction) become enlarged, gi,·ing what is often call rd the 
"double-jointed" appearance obl-icrve<l in these cases. The pcriostcum is 
nlo:o grcntl:' thickened, while the o:-scous shaft itself' undergoeis softening, i ts 
lneun::e bcinµ- mucl1 (•nlargcd, and filled with red, pulpy granulations. Under 
the inft11e1H'e of muscular action, or other mechnnical causes, the hon<'f' undergo 
modifications of shape, giving rise sometimes to great deformity i if the child 
ha" begun to walk before the de,·elopment of ricket;.;, these chnnges will pro-

:~~~J~h l~fii~~o;1~~;;~l~~~~~~1 :~h~~o .. ~·i~~~ c~~~~~;t~~~~ t;~\~ec1;~~~~ ~~n~~l:~;~ ~::~~~ 
~1~~{ ci~;~~i n~·~~::~1·~~~'~::!;' ,~· · J~evei~ !~~1';~~~~1;er~1 ;;r:,~i11:i~r~~esfo,1 1~~~~;~~·i~.~~~ii~1i\':~ 
open longer than in health. Circu mscr ibed sw('\lings may occur in the 
frontal and parieta.l bonC's, ris pointed out by R. 'V. Taylor, and may be mis
taken for syphilitic nodes. These S\\'cllings may subsequently undergo reso-

1 This suhjf'ct is wdl distussed by Parry, in nn excellent imper i11 Amer . Journal 
of .Med. Sciences, forll.pril 1 l bi2. 
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lution, or may rcmnin as permanent deformities.. The ribs bcncl :~t their 
junction with the costal ca.rtilages, allowing the sternum to projed, and 
ta.using tlic so-ca.lied '' pigcun-brcustc(l'' deformity . ]n .:::omc ca:-;cs tlic 
enlargement of 1he s1ern:1l ext remities of' the ribs gi,·c~ 1he appearance of' a 
deep gutter on either si<lc of the brea~t-bonc . The sp ine is occasionally the 
sea.t of lateral. but more often of n11tc1·0-posterior t11rvaturc, the backward 
cun-e being in the dorsal) and the forward in 1he cen· icnl and lumbar rc~ions. 
The pelvis oflcn becomes ve ry oblique, in con.-;eqtwnce of the deformity of 
the lower extremitic1l-, and of the '' lonlo::.is" or anterior curnit.u rc ol' tlie lum
bar spine; aw.J. se1·ious compli1.:ations may thus arise in after-lifo, in the pro
cess of p:irturition, 01· in opemtions on Ilic peh-ic organs. 

Symptoms and Course.-ln the earliest singes of rickets, there ::ire 
disorder of the digestiYc system and other e\'idences of nrnl-m1tri1ioni Uut 
nothiug 1ha.t c::in lie con.,,.idered distinctiYe. Teething is delayed, and oftc:n 
::iccomplishetl wit It diflieulty. The clt ild slf'eps haUly, an<l is rcslicss; swt·ats 
profusely n,bout. the head, :rnd constantly kicks off the bcd-cloliH's. The mus
cular system is weak, and the patient, if he ha.s already bl:.'gun to walk, soon 
loses both the power and 1he disposition to do so. The urine is abundant, 
and usually loaded with phosphates. As the di~casc adrnncc.~, n. curious~intc 
of muscular hypcn.~sthei-;ia is of'tc'n obscrn!tl, either Yolunlary motion or tlie 
touch of anoiher being attended with acute pain, and tlie ch ild , as a con:-:e
qucllce, m:iintaining an almost fixed position, and appearing listless and indis
posed to even the sligh test exertion. There is a tendency to lH·onchial aml 
pulmonm-y inflnmmatiou, Jnryngismus stl'idulus, a nd cercLral irritation wi1h 
convuls.ions. Few•r is often , but by no means always, pref:ent; tlie Rppetite 
is cawieious or wa11ti11g, and tlie fecal evacLmtions (whetltcr there be or Le 
not diarrh((·a) arc\ ill-formed and offi:ns i\·e. Tlie liver and sple1'n arc often 
enlarged, and sometimes nlbuminous or amyloid, in tile latter stages of the 
affection, while the bony defol'rnities, which ha\·c been desc .. ibC>d, frequenLly 
pcl'si~t en'n after the entire restoration of the general health and strcugtli. 
Intelligence i~ diminished during the existence of' the <lisea,,;e, but the mental 
powers are usually completely restored with l>0dily convalescence. 

Treatment.-Thc l1 ygie11ic management of rickets iis of the grentcst 
imporiancc; if the <li.s<'asc occur during tlie first six or eighL months of lifo, 
and the molhcr's milk be found e ither scan ty or of bad quality, a hcn.ltliy 
wet-tnn'~C should be procured, or the n::iturnl food supplenwn te<l or replact.:d 
by fre:sli cow's milk, diluted with ljmc-watcl' (1 part to 4); dog's mill.: is pre
ferred by lkrnarcl. After a time, beef'-tea may be made to alternate• with 
tl1e milk, and wine or brnudy may be gi\'Cn, in quantities adapted to the 
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patient's age. The should be warmly clothed , and kc> pt as much as 
po:::~ ib l e in thf' ope n and a,t n ig ht in a well-Ye 11 t ilatcd ap:irtm r nt. " rarrn 
or cold spong ing-, or i-c..-~-bathing. will oft en prove of g reat se r\·icc . If the 
cli f!"C" tfrc :;;_vs lcm be much di sorderetl , a fi•w close~ of mc1·rm·y with chalk , or 
some s imilar combina.tion. may be g: iw• n , but the remedies of gn•atcst import
an C'e are tolli cs, espec ially cod-lin!t' oil , iron, q uinia , and nn x:-vomica. The 
rod- live l' oil i:-1 probably the most valuable, and nmy Le g iven in g radually 
increao:: ing do:::es as the child is :i blc to as:o; imilat c it. Rome diffe rence of 
opinion ex io:: ts as to whether mechani cal appl iances shou ld be used to obviate 
dcformii y in the:-e cases. Jn the most acute form of rachi tis, when, in the 
Yi rid lang uage of Sir " rillia.m J e nuer , the chi ld " is indeed fig hting the btl. tt le 
of li fo . . . . stri,·ing with all the energy it ha" to keep in cons tnnt acti on 
en• ry one of it s mu o;c le:0: of inspirat ion /' the use ol' splint s a.nd b:1.nclagcs would 
he douhll ess a n unnccessa.ry nnno.nrncc ; again. a fte r the s lage of bony con
solida 1ion ha=:. come on, splints c : ~n be of no use, a nd would do ha.rm by 
imped ing the n ;~tura.l motionR; but , while tli c bones are yet soft and ~'iclding, 
a g reat deal m:~y be of'l en acco mpl ished by 1he 11Re of li g ht appa.1·a.tu s, to prc
\' <.' nt i f not to remedy defo rmit y . For th e lower ex tremiti es, s imple woode n 
splints ma.y he us<' d , and may be maclc to proj ec t below the foe t , so as to pre
\·<•nt 1110 chi ld from s tnnding or walking ; w hile frll' the sp ine, various form s 
of a.pp:iratus, such as will be described in speaking of spinal eurrnlure, may 
be employed. \ Vhc11 cxeessirn deformity or the long Lones pcr . .; ists in aftcr
lifo , ir urny occa .:; ionally be proper to e ndca.rnr to remedy it by cutti ng throug h 
the Lone with saw or chisel (osteotomy), or C\' e n by removing, subpc1·iostcally , 
a wedgc-!:\ltaped porti on. Operations of thi s kind luw e been su cees~Jully 
n·~o rt ed to by Little , l\Iursh , Bi ll ro th , GuCrin , Bwckcl, Bradley, and other 
surgeons. 

CHAPTER XX I V. 

VE NEREAL DISEA SES. 

Go~o1rn 11 u:.A A X D C11A NC H0 1 o. 

T 11 E term Vene1·eal D isease is n,pplied to certa in affecti ons which a re 
u::.ually acquired in scx:ual inte r{·our:'le. The re a re three sepa rate d iseases 
wlticli are properly desc ri bed as ve nereal , whic h 11ntil wit hin u comparat iYcly 
re(·rnt period were all confused together, and the di st incti on between two of 
which is even a t the prcst!nt time not recogni zed by a la rge number of sur
g('Ons. Tltc-:r d isC'a ses arc Gono1Threa., Cha ncroid , and S y phili s. The first 
two an' f't ri c tly local, while t l1e la tt e r is a constitu t ional a tfCction. The non
idcntit y Of gOHOIThr.ea with the Other VC' ll Cl'C'ft l cJi SC<L:SCS 1 llioug h po inted O Ut 

Ly Ba lfo 11r , B. B ell. IJe rn :rn clez 1 a nd otli e rs, wns no t c!C'rt l'iy cst<ibli shcd un t il 
the publicatio n of R ica rd's treat ise , in 1838, while the di vers ity of chancro id 
:rnd ~yphi l is-fir-3 t d e:wly shown Ly llassc1·ca11 , in ] 852-is e n .m no w denied 
by a good many surgeons, a nd is practically ig nored by a still larger number. 

G ONO HHll CEA . 

Gonorrhcea, Ble nnorrhagia, or, as it is 
virnle nt , cont ng:io11 s, muco-purule nt inflammation, 
Lra nes . It is childl y seen in the generati ve organs, 
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in Uic male urethra and in 
membrane of the prepuce, 
i1wolved. ]t alflo occurs in 
t.licrcctum, nose, mouth, 

Causes.-The most frequent cause of gonorrhcca i8 unquc>1'tionablr dirl!CL 
contact. with t.hc mueo-pus deri,•ed from a pcr:::on simibl'iy am:<,·tctl. It may, 
however, arise from contact with !he rnginal i::cc·retiom: in ca"es of" lcucorrhcca, 
from contact with the rnc11strual fluid, 01· en•n, po!=sibly, from intercour:<e 
b<.'lwcen hefllthy persons, if coitus be \'iolcnt, prolonged. or attt'nded with 
1musu;i.\ c:xcitcmcnt. Jn the immense mnjority of instance . ...; gonorrho::a is 
acquired in sexual congress, and hence is oh~enc>cl in the mucous membranes 
of' the mino-gcnitary apparatus . Oph1balmic gonorrhoca-or, as it is usually 
r:liled, gononliccal conjuncti,·itis-is caused by transfcre11ce of the co111:1gious 
secretion from the privaJe parts to the eye, by the patie111'::; band. or possibly 
by mean:- of dirty towels, etc., while th\) rnre r forms of rectal, 11;L.:;aJ, umbilit·al, 
mid buccal gonorrhoca. m:iy be similndy produred, or ma.y be due to practices, 
the na.iure of which it is not necessary to specify. 

Gonorrhrea of M ale Ureth ra.-! shflll first describe, under this 
hen.dinµ:, the cou rse, symptoms, n.nd appropriate treatment of an ordinary 
gonorrhU'al attack, considering subsequently the va.riou;, eomplica.tions which 
may arise. rind the morlifie:Hions of treatment rrqu ired by each. The fir,11t 
symptoms a rc usu:illy manifested from one to five days after Pxpo:;ure to con
tngion, though the disease is occasionally not ob:icn·ed until n week, or e''en 
a fortnight, after the infecting coitu~. ThB patient fir.st no1ices an uncom
fort:ible stinging or tickling sensation (which the FrC'nch c::ill picotemeut) nt 
the urin:.wy meatus, and, on examining the pa.rt, ol>scn·cs the tips of the 
urethra slightly swollen and reddened, and moistrncd with a. ~mall quantity 
of viscid i'eeretion. This fluid gni.dually increa:-:es in amount, :rnd from l>ci11g, 
ns a.t fir.st, colorlcs~, soon Le<'omes milky or yellowish-white in :ippcaranc<', 
and under the microscope is found to consi~t of rnucu~ mingled wi1h pus. In 
tlti::- 1 which is called the .first or hicubatfre st(fge, the inflammation is con
fined to the anterior portion of the ureth ra, and e~pccially the p:1rt known as 
the fossa irn.vicuhtrii', but in the cour:'e of two or three <bys spreads back
ward~, and b~ 1comes mut.:h more inten::;e . T he cli,11charge is uow quite profm•c, 
of' a greenish-yellow color. somewhat tliicker than at fi 1·:-:t, :rnd occasionally 
:'treakcd with blood; thc urethra is tense and Jlfl.inf'ul, and the whole penis
hut particularly the glans-red an<l turgid. Lrination is frequent, and at
tended with a good deal of initation. or sca lding; (chaude-pissf'), and the 
slrcnm is lessened in siz(' 1 on :icconnt of the swelling of the mucou::. membninc. 
]f the bulbous portion of the urethra be affected. the per ineum i:; tense and 
painful; while, if Lhc prostatic portion be inrnh-ed, the a.nus feels hot, and as 
if stuffCd with a foreign hody. lfthe inflnmmation rnu YCry liig:h. there may 
hen good deal of general fob1·ilc dist11rbiu1cc. This, the second or ar11te sta,qe 
of gonorrhooa, lasls from one to three weeks, and 1hen gradually subsides in10 
the tliird o~· cl11·onic stage, which, when long persistent, recci\·cs the name of 
Cleet or Rlennorrlirea. In the third ,11tagc, the d iscliarge <liminislu:s in quan
tity and gradually lose:; its purulent charactcl', while the intensity of all the 
,11ymptoms, and especially of the scalding in urination, becomes markedly 
lcs:-ened. The inflnmmation lasts long-est in the posterior portion of tbe 
urethra, and mn.lter can be sometimes made to flow by pre::-surc from hehin1l 
forwards applied to the perineum, when the anterior portion of the c:inal has 
apparently quite resumed its noi·mal condition. Gonorrhcca. in moi't en.sci;:., 
lends to a spontaneous cure, lasting on an a.vcrage from six to tweh-e weeks; 
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hut occasionally an intractable gleet may persist for m:.rny months, or e,·en 
yearil . 

rntler the name of Dry Clap ha,·e been tle;;eribetl cnses of gonorrhoca, in 
which it is said that all the .symptoms were well marked, willi tlie sing:le ex
ception th:u at 110 1inw was there any di8cliarge. I :nn dispo>;ed to thiuk, 
with Bumsread, that in !11ese ca1'es clo:;er oL,-en-ation, wilh p<:rliaps exami
nation of the urine. would 1i~we shown that some muco-pu.s wns actually 
prcs:cnt. I do not beliern 1hat gonorrhcca can exist without dit:charge, though 
it i..; very possible that the amount ot" discharge may sometimes be so s light 
as readiJy to escape detection . 

Dia_qnosis.-I do not believe that it is possible to tlistinguish, with nbsolute 
certainty, gonorrho:'a caused by impure coitus, from other forms of muco
purulent methritis. I t is usually t'aid that 1\ie lli:.1gno"-is can be made by 
obsen·ing tbc greater \·irulcnce of the blcnnol'rhagic affol"lion, and, unques
tionabl.v, ordinary inflammation of the urethra rarely attainii the inten;:;ity 
whieh is common in cao:es of gono rrh c.ca. Ycry inlense mueo-purulcnt u1·c
tliriti." ma.r, howc,·er, be caused Ly the contact of tlie acrid ''aginal secretions 
in cases of leucorrhc:ca. or by thr contact of the menstnrn.l fluid; and it is 
belie,·ed by many of the Yery highe~t au Lh orities, that genuine gonorrhcca is 
thu,.; not unfrequl.'ntly produced. "-hether this be admitted or 11 ot; whether, 
t!Jat i:-;1 we belieYe in the existence of any special gouorrhreal 'irus, or con
sider. as has been done in the preceding pages, that gono1Threa is merely a 
peculiarly ,·irulen1 form of ordinary inflammation, we mu:;t. grant that it is 
often qui1e impossible to fix upon thf" exact sou rce of the disease, in any p1H
ti1:u!ar inst:\nce; and lwnce the practical inference, that the surgeon shoulcl, 
in ca>'Cl'i the history of which is not clear. excrci;::c great caution in exprc.-.s 
ing an opinion. of the correctness of which he cn.miot be ab .. olutcly sure, and 
which may not on ly cause great unhappiness, but may perhaps: i11\·olve some 
innocent person in unmC'rited disgrace and blame. Fortunately the question 
i::> one of thcorctiC"al rather than of pnicticnl intcrr:::t, for the treatment of 
muc:o-purulent methritis is the same, no matter whence itii oriµ-in. In its 
chronic :::tage, the diagnosis of gonorrhooa prc::oeuts still greater difficulty, for 
a thin, glecty, urethral discharge may come from Ycry nirio11s sources of irri
tation-being indeed a not unfrequent attendant upon the gouty, strumous, 
and .-.1:orh11tic dia1he,;e:::, or :1 mere secondary affcctiou resulting from diseasl'S 
of nl'ighhoring pal'ts. :::ueh as the rectum or prosiate ghnd. The form of 
urethral di$tlrnrgc which . as will be seen hereafter, is a manifestation of sec
OJHhry sypliili.:;, ('an 11su;11Jy be recoguized Ly its grayish-white color, and by 
the absence of inflammatory symptoms. 

Progno.)·is.-Though in the large majority of instances, gononhcca proms 
a p('rfectly tractable affection, and pas~cs off without any disagrC'cable con
sequences, ca,,;es a re occasionally met with in which a trouUlc::ome gleet 
pro,·1:s utterly reb<·lliou.-. to treatment, remainillg as tlie starting-poin t fol' a n 
acute• attack of the di:;ea;:;e, wl1ich may be provoked by any sexual exce~s, 

~~~~i~g;~~~Z1.;.;:~::~0~:~·~~~~~~:i~~~;~r;f,:;~ ~;~ec~-~ 1~r~;~~;;~,~~,·-~~~u 1~· ~!·ict~i~ il:~-c~~:;.~:· 
or may cam:e seriou::: and c\'Cn fatal disease of the bladder and kidney:-; . 

1i·eatme1it.-Tbe trcatmcut of go11o rrh r.ca is principally of a local charac
ier. ] f the patiC'nL be !:'CCn in the ji.1-st stuge, before the inflammation has 
reaclic<l ics point of _greatest i11tensity, wha.t is called the abortfre treatment 
may be properly employed. The plan which ] am in the hahit of following 
i.s to direct urethml injections of a >;Olution of nil rate of silnr (gr. t-f3j) . 
Of this preparation from two to four ftuitlrachms should be carefully injcc!t·cl 
into the urethra, three, four, or fh·e times a dayi the patient taking lhc prc
caulion to wash out liis urethra L>y urination ten or fi fteen minutes before 
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cnch injection. Tiie injections arC' b<.>~t made wilh a small hnrd-ruhber 
syringe, which is in CYery way prcferabl<' to the common gl :i~s; sy ring1· 11-;ually 
sold for the purpose. ln uf'ing the syringe, the patient should g-~·111l_v intro
duce it s beHk as far as it will go into the urethra, the lips of which arc tht.m 
cJoseJy J)l'{'SSCd against the insh·ument, with tJ1C thumb and fingers or the lt·f't 
h:md, whil<' the piston is slowly driven down by the forefinger of the right 
hand. whith holds the syringe. By this method the csca1w of fluid is ]Jl'C

nntcd, and the whole amount is introduced into the canal; there is no ri~k 
of th<' injection ent ering the bladder, and CV(' ll s li oultl it do rm, no harm would 
result, fo r it would be ins.t;Lntly decomposed by the salts of the urine. Two 
syringcfuls mny be ui::ed on each occai::ion of injection. :1s tlie eftbc1 of the 

~1:·~~l. is :l~i:·~t);isr:~ ~~~~~~ ~t~:~t~~l~~~j~~~ii~~~~ ~: ~l~~):~:~~:~1L;~ ';~1i~~g:.:~:~~tet J~l~t' ~11;~~ 
ease, the discharge becoming purulent and profu"e; in tl11' course of :i. day or 
two. however, it again becomes thin anti watery, and pcrlmps Hl'eaked with 
blood, while the coneomi1:111t symptoms lessen in intensity; the injections 
may 11ow be usc<l 1 ~1'S frcquen!ly. or altogel!ter discontinued, and ,·cry often 
nofurrlier treatment will be required. lf, howe\'cr, the disclinqre do not cease 
in a few days, mildly astringent i11jections may be used lo complete the cure. 
No constitutional treatment is requirctl during this st:i.gc, except a saline 
cnthar1ic if there be constipatioll. The patient should be kept ns quiet ns 
po,.siblc, nud upon ratlier low diet. The recumbent position should be main
tained (confinement to bed is desirable, but often impractic:ible), and all 
sources of exc itement, pnrlicularly of the sexual orga.ns, carefully arnided. 
Some surgeons use, in this sla.g:e, ,·ery s trong injections of nitrate of s ilver 
(gr. x to xx-f5,j) , and n \'Cry rapid cure may Illus occasionall y be obtnined. 
The treatment should in such a c:.1se be conducted by the surgeon himself, one 
injection being all that is u ~uaJly employed. The plan which I have rccom
mt-nded is, 1 think, safer, and equally snti:d:-tctory. 

In the second or ac1tte stage of' g-onorrhc.ca, tlw prccn.utions already referred 
to, l"IS 10 rest a.nd quiet, are of the higliest·-importa.nce. After the bowels 
ll~H"C been freely moved, the patient should be put at once upon the use of 
a.lkaline nncl diluent <liurclic8-tlie following combination being perhaps :i.s 
8ui 1able ns nny Oili er: ll. Sodii _bicarbo11at. 3j; s,Jl. xth . nilr. f,'31'l-! j ]nfus. 
lin_i comp. Oj. 1H. A wincgla;;:.sful of thi . .;; mix111re, which is not disagreeable 
to the lflf'le, may be taken cw·ry two or three hour:<.-the whole pint being 
eorn?-umed during: 1hc d11y. The glans penis and prepuce should be gently 
freed from the dischargP, as oflen <lS it accumulatt·~. and m11ch comfo rt may 
be tleri\'Cd from the locn.1 :ipplicalion of water. as hot as ean be borne. Jn
jcctions nrc not wrnally arnil:ible du1·ing the first twenty-four lioms of tlic 
acute sta~c, but if the me;itus be 110t so much inflamed as to render tile use 
of the syrinf!C painful, anodyncs1 may be thus employed with advantage-or 
eYen !limplc clemulccnts, such as thin starch-or local sedatives, such as 1he 
s ubnitrai e of hisnw1h. As ..soon as the first. intensity of this stage l1as pa::.~e<l 
by, injections become again the most impor1:1nt remedies, the best articles 
being prob:lbly the ;<;11\pliatc or acetate of zi11c, the acetate of lead, and, as the 
<lisea"e beconws chronic, the ~ulphate of copper , or tannic acid. The follow 
in~ formulm will usually he fou11cl sntisfactory: R. Zinci su lphat. , Plum bi 
acetat., a:-1. 9ij; J\Iorphire: r-iulp hat. gr. i-ij; Aqu:l." f,3,·iij. 1\1.-LL Cupri 
~11\ ph:tt. gr. xij; Yin. opii. f3i; Aqua~ rosre f3vj. 1'I.-&. Ac. tannici 5.i; 
Glyccrinre f,3j; Aqux f',3 L :'IL Dr. See, of v~u·is, r-ipenks YCry fa,·o rably of 
injections of si li cate of' sodium (gr. v to :xv-ljj ), while Dr. Boyland, of' Bal ti-

1 The following formula is given by Bumstead: LL Extract. opii 9j; Glycerinre 
f~; Aqure(3iij. M. 
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mor('. recommend.::. s;-d i (·~· li c acid (gr. 'f"-f.5j). and lhllhn Xauth Hoy. an Ea.'-'l 
Indian "'lll"gl'on. the .-;ulphal(' of qniuia. (g-1". ij-f,5j). Duri11g- tlii,.; ~1a~t· litl' 
pati(•nt :-hould keep tlie H'S!<"'< eon~tnutly :supportt•d with a wdl.fitting ;;w·•pt'll· 

sory hamla;.rc. a precaution which seems to ll's:-en the l"i:.:;k of tlte inflamm:11io11 
spn .. •nding 10 the rpidid_rmis. 

Du1·i 11µ: 1he third stc1ge 1 injl'l'lion.o; flhould be continued, and nd\':u1tagC' may 
be SOlll<'ti m rs derin•d from the 11:0.c of dNp i1~jections. applied tl11·ou7h a 
tlonhle l'athctrr. or simply by 11:0.in:: a s.yrill~C with a long nozzle. Sp1.:l'ial 
form.; of nppnraius for thi~ purpo,.;c ha\'C IJC'c11 dt•\' i,;1•d liy 'ariou.o; su 1·~co11~ 1 
among- other,; Ly Heliqurt, :\Ior~:rn, Dick, Durham. 'nmJ,;or, Bum"'tl•atl. 
Bi~dow, and Ilewson. In ~omc cases, a slight di:-;c·hargc will persi:-;t long 
aflt'r thl' s.;uhsidenec of all infl:1mmatory ::ymplont..;; fo r the~e chronic gh>f•b, 
a YC'r~· ;;frong solutio11 of tn1111i11 (3j-fjj) will i'Ome1iml•s be found 11.>it·fol; it 
mn.\· b<' u:st>d as nn injettion. or 1lt1.• pn·paration dei'i.:rih('fl in the last ('di1io11 
of the l'. 8 . Dispens:atory :ls th e lfl!Jrf!'ale of tmmic acid. may Le applied on 
a ~ponf?'f'. throug-h th e tube of an endoscope. This instrumcnr 1 whid1 will be 
ng-ain rl'fhred to, is occa~ionally lli'cfnl in ob-;tinate c:tSr:o; of ~leet, Ly enabling 
thC' ;;uq:reon to a"CCrtnin tlw exatt poiM to which local medication ,;hould hl• 
npplicd. It will u~ually be found tlm1 the continuaucc of the di ... drnr~c is 
d11C' to per~is1ence of inflammation in somC' of thl' mucous erypts or folliclC's 
whid1 line the urethra, or to the exi:;tenee of a :-ligh1 ~tricturc; in the !alter 
l':l"C'. thl' 0('(':li;.ional pa .. :-agl' of' a full ... izcd bougie will be found or 1"('nice. 
During- the later stagl'"' of go11orrhr.:c:1, the gcnC'ral condition of lite p:1tit.·11t 
oftl·n n•quires 1he u~t· of IOnirs;, with good food, and mnlt liq1101"::., or other 
fom1" of' alcoholic st imulus. 

'fil l' plan of treatment .skctclied in the p1·ecediug: pag-cs, is that wlticlt !'C('nlS 
to me hcs:t n.dapted to ordinary ta,;e::; of urethral gonol'l' li :t!a, :ind I ha\'C t:t•ldom 
founcl it necessary to re .... ort to ~my ot her. ~Ian.v :-;u 1·geon:-- place ;?rea1 rclialll'C 
upon the internal :.ulmini"-Lrntion of certain stimulatin~ diuretic<:, e.o;pl•cially 
cop:!iJ.!!.1 and cubeb;;:. which thC'y cmplo.\· to the pnrti:il or complete exdu,.,ion 
of the rnriou~ injections which ha\'e been clcscrih('(L The;:c remcdie" ar(', 
how1·,·rr, ho1h incom·('llicnt :rncl cli<:agreeaLle, a111l I beliern in t}I(' htr~e 

~;~~~~11{i ~ ~; t~~e ~~1~~~1i~ 1 ~1\~~~1 ~:~~f1~~~;;?~1 i~:1~ug~l1~~:·;~l :~~ni:e ~~1~~~;~~1:~11·~:<1 1~~·~1~~~ 
rnt<'ly or together. nnd m:~y be comhincd with alkalies. and µ;ive11 citlt(' r in 

g!~. ~no ri ~'1~1 ~ ~ ~;~~:~ ~ :~~ 1. l'a 
1
; ;:11~~ :, c~711 :~:; ~~n ~I ~~:?c ;~ ;o <}:~ 

1 
~~:( ·~c Qi 1~e~ ~:0~1~1~ ,.~:~ i ~, 11;1~ 

cli .. n!!l'('t':lhle 1:1-.te and U:Hh1'ating <1uali1~· of cop;1iba, when swallowed . it has 
bt•C'n propo<:(•d IO u~e it by l'nema. or :Ls nn inj('rtion for the urethra. I h:nc 

~;~~;lto~~~d t;ll~c (~~~1t;r ~~l;~n~ 1!~~ .. ' 1;;i :!:J~;: ~n!~n~~~ t ;11•::~~ .. i 1~~11;·~·(~~ t l~::e:~~·~ .. ~~:;~1 ~ ~:~ 
kidm•y, and thus medic:ttl' tli<' urine. 

Otfu•r morles of' trcntnwnt han• b('C'n used, nnd nmy occ:L.,,ionnlly hr tric•d 
with :u lrnnt:i~c: such arc the ::1pplication of bli...;Ll'r,..; 10 the thigh, or (•\'"(• 11 to 
th(' pl·ni:-. it self, pni11Ling the 1:.1.ttcr with tin<."ture of' iodi11e, th e use of medi
cated hougie<: 1 etc. 

Complications of Gonorrhc:ea.-Tlie compl iC'a ti ons of gonorrhrca 
wl1id1 rl'quire spec ial 1101ie<·, arc cl1onlee, iuflammn.tory bubo, :;trangury, 
rdrntion of urine, hemorrlmge from the urethra, perinea! ab8ce:; . .;, antl 

cp~<'.ii~~~~t~;~ eonl:\ists of n painful erection, in whid1 th r infill med slntl-' of the 
m·ctlira prcnnl~ the l'pon~y portion from bt'l'Oming C'lo11gatcd to thi• same 
extent nfi tlie ca\·rrno11,;; por1ions of the peni.,;. ll t•ncl' thl' or~n n ofll'TI prl'· · 
.scuti-; a twisted appearance, and laccrntion of the lining mcmbrauc of' the 
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urethra, or of its submucous tissue, may take plare, gi,·ing rise to hcmorrhrtp:-e, 
or laying tlte foundation fol· the development. of stricture. The lrealli1rnt 
coni'ists in the 11,;c of coimphor and opium by the mouth, or a,.; a t:iuppo;;itor_r, 
in the applicat,ion of an ice-I.mg to the perineum, in inunction of that pnn 
with bclhulonn::i ointmen1, or, as s;;uµ:ge:-ted by 01.i.-. 1 of New York, in the a.p
plic~ltion of dry cold to the pcni5 by Pctitgancl's method of "mediate irriga
tion" (p. 36). 

:? . Bubo.-The inguinal lymplmtic glands occasionally bcC'omc inflamed in 
ca:;cs of gonorrhccn., constituting the sympatl1elic or iofiammalory b11bo. The 
treatment consists in cndea\'Oring to promote resolution, by the :tpplication of' 
blistci·s 01· the tincture of iodine; if suppuration occur. the pus should be 
CYacuatcd through a Rmall incit:ion made in the dircciion of the long axis of 
the body, fl.nd the aftcr-trcaJment eonductcr\ as in a case of ordinary ah:<ct>ss. 

3. Strang11ry and J"esical Irritation may arit;e from inflammation of the 
prostate, or or tlic neck of' the blatlder; or, at a httC' stage, apparently from 
an atonic state of the part; the treatment consists in tlie use of warm fomen
tation~ anti hip-baths, with anorlynes, such as Bo,·er's powder, or thC' tinclm·e 
of liyoscy:nnut:. The int1·oduction of lumps of ic.,g into the rectum is highly 
co1nmenclcd by IIomnd. 'Vhcn of' the atonic form, advantage may be cleri,·ed 
from the u:seof the mineral tonics. 

·L Retention of Urine, if dependent upon spa:;;m or inftammatory .swelling, 
should be treated by the uiie of' the wai·1u...barh. with full doses of opium, and 
perhaps IQ.e9h.!}§ to the perineum, catheter ization being avoided if po;.;sible. If 
an instrument be required, a lar,qe flexible catheter should be used wit/tout t!te 
sty/et. If 1he l'efention arise from prostatic 01· perineal absce~s, or from 
stricture. other measures may be required, which will be descl'ibcd in the 
proper plrice . 

. ). Urethral }fpmorr!tage may occur in the form of ca11illary oozing, or 
may re~ult from ruprnre or laecmtion of large ves:>cls, a.-; a consequence of 
cl101·dce1 or of attempts at eatheterization. The treatment consi:->u; in the 

local use of cold, or in pressure, applied by 
Fig. 189. introducing a full-sized catheter and strnp

ping the penis to tbe instrument. 
6. Perinea/ .Abscess may occur as a 

compl ication of f!Onorrh(('a, and, bf'sitle 
cau::.ing great suflCring, may gi\'e rise to 
retention of urine; the treatment consists 
in the use of poultices 01· warm fomenta
tions, with an t'arly inrision in tl1e m<'dian 
Jin<>, i:::o as to pre,·ent. if po..;sibte, the ab
i:::rcf's from opening into the urethra, .. -an 
occurrence which wou ld almost C'Crtainly 
be followed by tlw fonnation of a perine:\l 
fistula. An e::trly inc ision ii'i :il~o required 
in rhc rare case of' an Urethral .Abscess 
appearing: in front of the scrotum. 

7 . . Epididymitisi llernia Humoralis, 
or S1celled 'l'esticle, is one of the mol'.it im
portant complications of gonorrhcca, ra,rely 

Gonorrhreal epidi<lymitis. (Liston.) occurring before the third, and usually as 
late as the sixth, week of the di~ease. 

From the that it <'Ommon ly appears as tho disch:ugc from the urethrn is 
dimini11hi11g, was formerly considered a sympathetic or metastatic affection, 
bu! it is now pretty well cstnblished that it is merely the result of the cxlnn
:.ion of' iuflarnmation from the prostatic portion of the urctl1ra, through the 
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ejacnlatory duct~ and ,·as defcrcn:;, lo t.hc epididymi~, and more rarely to the 
te:;tis il!:ielf. The lej? side is more often n.ffected thn.n th<' 1·ight, probably 
bel.'au;-;e) a~ usually hanging lowcL' in tl1c sc1·otum, lhe left tc.:;ticlc is 11atumlly 
less well supported by th:lt structu1·e; both lestes are occasionally illYOlrnd 1 

rarely at the same time, \Jut more often in succe:;sion or alternatel.". The 
symptoms arc tho.".c of aente inflammation in any tense st.rneturc, gren! pain and 
tenderne,;;:-:, especially o,·cr the region of the globus minor. and marked swdl
ing, whieh is, howenr, chief\~- due to effusion into the tunit:i. vag-in:~lis (acute 
hydrocele). The diagnosis from orchitis, or infl:unmalion of 1he testis pro
per, can only be matle by noting 1he hi~to1·y of lhe case, and by ohsen·ing the 
localization of the symp1oms 10 tlie regiou of the cpididym is. Epididymitis 
aflCcting an undrsccnded testicle, or one 1·ctf~ined in the inµ;uin:tl canal, may 
be mi~taken for inflammation of a lymphatic gland, or for strnngulated hernia, 
bm the fl'ue nature of the case, under such eircum::.tanccs. will be at once 
suspected, if, on examining !he scrotum, the te:;tis be fount! absent from it::; 
place. The prognosis of swelled te~ticle is always fiwora\Jle, bul the glohus 
minor may become permane11tly oblitel'atcd by tlie inflammatio11, and, if this 
;~\~~'.Id occur on both sides, the patient would, of comse, be rendered impo-

The frcalment which J ]rnYe for some ye:1rs employed for this affoction, is 
that which was :;uggested by Petit and l'Ccommeudcd by Yidal (de Ca.o:.si~), 
and which lws been recently rc,·in•d hy IJ. Smith, of London. It consi:-1ts 
in making a puncture or limited incision into the inflamed organ at its most 
tender part, with n. sha.1·p and na1TOW straight bistoury; a few drop~ of blood 
follow the withdrawn.I of the k11ife. and the pain is almo:;t in.rnu1tancom;Jy 
relie,·ed, the tcntlernC'ss quite or almost disappraring within twenty-four or 
fort.'".eight hours. The pati ent is confined to bed fo r a few d:\ys, with the 
;:;c1·otum supported on a pillow, and covered with a cloth dipped in cold water, 
or in lead.water and laudanum. Tile use of urethral inje«tions ~ h ould be 
temporarily disconr inuetl. and may be resumed, if' necessal'y. when the acute 
symptom:::. have subsided. Iodine ointment, or some similar sorbefacicnt, 

.may be u:-:cd to remo,·e the induration of the globm; minor, whiC'h often re
mains after :ill tenderness has dis:ippeared. This mode of trratment l1as 
JH·oved in 111)' hands perfectly sat isfac1ory, the pa.in Leing at once relieved, 
and resolution followiug without any unfavorable occurrence. Sc,·eral cases 
h;n·e, howen~r, been recorded by Dcmarquay and Salleron, in which herniti 
and complete extrusion of the seminifcrous tubules fo!Jowc<i the inci~ion, the 
patient bein~ thus elfoctunlly castrated on the affected side; the incision is 
said, in Sallcron's ca;:;e (Arch. Gen. de .. Med., FCv. 18i0), not to h:wc ex
ceeded one centimetre in length-about four-tenths of nu ineh. On the other 
hand mn.y be placed !he remarkable SllC('CSS attained by \'ida.1 and Smith, 
the former :;:urf!;eon liM·ing punctured 400 te:<t<'s, without 1)ne harl result, while 
the la.tter declares that the method haci served him well in 500 cases. To 
gunrcl a~u1inst tile ~Cl'ident whicl~ occurred to Demarquny and Salleron1 it 
woulrl be prudent, howner, to hmit the i11ci:;ion to one not exceeding a 
quarter of n.n inch in length. This li ttle operalion appears to :tct by relic,·ing 
the tension due to the want of expaiis ibility of 1he tunica allrngin<'a; it is 

~l1~~;:a !~~ ~~: ~~!.l~~·c~~;~~o~7~.~s 1 ;~1 :~~ ~ ni~~ ~!: i ~1 :~~J l~~;~~t t·':-e Ii;~\ -~al~~~ n ~!~ t!~\\r~,:~ i'1~ I~; ~1~ 
sam<' certainty that il'idt•ctomy does in acute gla.utoma." 

01!1er modes of tre:1tment hiwe been recommended for epididymitis, among 
which may be mentioned Yclpenu's plan of making numerous p11nc1ure:1 of 
the tnnicn. vaginalis with the point of :.\ lancet, Fricke's method of strapping 
the tc4icle wi1h adhe::;i\·c plaster (very painful dut-ing the acute >itagc), tl1e 
applicaLion of' ice, as ad\'ised by liorgioni, or of iodofonn ointment, m; prnc-
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grain, night. and morning (St. George's llosp. Rrp .. ,·ol. iv. pp. 2.) 1-2.J8). 
'!'lie plan formerly ~uh· ised in moi't text-books, and ~ lill fa,·orcd by many sur
geon:::; tonsist1' CS:';Cn!i:tlly iu loc:tl bleeding and the free use of i:wlar emetic 
and calomel-in the adoption, in ti\ct, of' a decidedly '· autiphlogi:;tic" course 
of trratmcnt. 

Among t.hc rar('r complications of gonorrhoca musL be mentioned peritonitis 
a.1Hl sitbperiloneal abscess, due, according to Faucon, to initntion trani'mitted 
from the vas dcfcren:s, serninal vesicles. pro.state. blad<lcr, ureters, or kid11cp. 

~alano-posthitis, or External Gonorrhrea, is the name P:!'-ej, 

1~ i~1~::11;~1~1~~!7~~!~:;.;'.i~11J;:·~\~ll~~l~ ;~:~:~~~;111~~ l~~~ i ~~~r~~:l~~·~11~~1cd1~~~~1~ri~~::.~· 
is usually due to exposure in coitus, but may result from the irritation caused 
by the accumulation of smegma, in cases of phimo~i:::, or in pel'.;;;ons who ne
glect ablut ion. IL i,;:. t hi Pfly seen in those whose prepuce i:::. clongatf'd, anti 
mny be Yery genernlly pl'ennted by the prncticc of circumcision, the CO\'Cl'ing 
of the glans losi11g the charncter of muc·ous mtmbrane alter this ope1·ation, 
and becoming assimilated to :::.ki n. The> ii!Jlll]JfOlllS arc those of Ol'dinary 
muco-purulent inflammation, anU the affection is of'ien accompan ied wi!h a 
tempornry phimosis. The treatment consists in the application to the in
flamed su rfaees of the Rolid stick of nitrate of sih·er, or in packing the prepu
tial fold with lint dipped in a ~oluti on of' the same salt (3.i-f.5j), the whole 
penis being then sm..-ou1Hled with iin ernporal.iug lotion. lf phimosis exist, 
it may be neeessn.ry to relim·e tl1is by an operation which will be described in 
anot her portion of the \'Olume. 

Gonorrhrea of the Female Generative Organs is usually limited 
to the vufro-ra,qinal eanrtl, though the urelhrct is oecasionally affCcted, as al'e 
likewise the lining membrane:;; or llic uterus and Fallopian tubes. The ora
ries may be l'Cconclari ly iufiamed (furnishing a patliologieal analogy to !he 
swcllccl testicle of the male), 01· peritonitis m:iy e nsue from the escape of 
gonorl'l1real matter into 1hc cavity of the :tbclomcn. 'J'he svmptoms arc those 
of acute inflamnmtion, attended with profuse m11co-purulcnt di~chargc. The 
diagnosis from leucol'l'h{ca :md from 01·f\inary n1h·o-vaginitis, is often dilfi
eult, and occa::i.ionally impossible. Lcucorrl1cca usually proceeds chiefly from 
the womb, while gono l'rhooa atfoctl'i principally tlic exterior parts, bnt these 
positions m:iy be occa'-'ionally reversed. Mueo-purnlent ,·ulYo-v:lginitis may, 
as is well known, resull from various causes independently of contagion, such 

to C'old and moisture. the presenc'' of ascaritles, external viok:nce, 
immoderate coitus. IIcnce the surgeon should be Yery cau-

pronouncing :ln opiuion as to tlie nature of a. sus picious discharge in 
a \\'Onrnn, an ti particularly in a female child. as vaginal discharges in children 
:ire not unfrequently made the ground of criminaJ nccmmtions against 1ota.lly 
innocent per.::.ons. Even the implication of the urethra is not positive, though 
it is certainly primU facie, C\1 idence of the infbmmation bei11g the result of 
impure contact. 

The treatment of gonorrhcCa, in Ilic female, should, during the ac11te stage, 
be limited to the use of laxutives nncl diaphoretics, with w:irm hip-baths and 
ernollicnt fomentations to the external parts . In the subacnte stage, astrin
genl injectio11s (<:!specially of alum or su lphate of zinc) may be used, the 
p:Hient applying them herself by means of a self-injecting enc>mn apparatus 
(in quantities of not lei's than a pint) , or the ~urgcon making the application 
through a speculum. Jn either case the patient should be recumbent, with 
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the hips :;:omewh:H eleYatecl . After the use of an injection, it is well to keep 
1hc inflamed surface~ aparL b~r introducing n. strip of lint, or a small tampon, 
dippe-d in the a-.tringent solution. Another plan, proposed by 1he late Si l' 
J. Y. Simpson. is lo introduce medicated pessarieil, or vaginal s11pposi1oric;.;. 
Th is method hns, accordi11g to Dr. Black, bct•n successfully employed in liH• 

women's n.•nerenl wards of the Philadelph ia H ospital. Ya.ginnl poultire!'I are 
employed by Fournier. " ·hen the urethra i~ atli!cfefl, injections ma.y, if 
thought propcr, Le c:mployetl as in the ma le. or copaiL:i and cubcUs rnn.y Le 
administered intC'rnn.lly. The inflammation may pcr:;;ist in the n1ho
ya,ginal ducts a.ml Cowper's glands long after :1pparen1. reconry. Bilbo 
rarely follows gonorrhtea in tlie female, but, when met with, should Le 
trealed as in the male. 

Ophthalmic Gonorrhc:ea, or, a5 it is us.willy called, Co11orrl1aal 
Oplitlmlmfo. or Conj1.mcfit·itis . is prodtu:cd by dirccr inoculation of !he pal
pcbral or conjuncti,·a.1 mucous memlll'aue wit h gono l'l'h c:c:il matter, aud must 
not be confounded with a form of ophthalmin principally afn•ctillg the scle
roric, wh ich is dependent upon what will be prP~c 1 1tly described as gonorrhccal 
rlwumati::;m. 

Ophthalmic gonorrhcca usually affects but one 
course, ending, if not che('ked, in llcstruction of 
qnent in men than in women, ai1d is b<'lie,·ed hy 
pany cases of urethral gonorrhc:ca. The symptnms are 

Fig.1!)0. Fig. )!)l. 

Ophthlll111\cgonorrhrell (Dalrymple.) 

~~~~~ ~~:o:i~e:i~ll~ 1i~~~ p1~~·~:;·:n:::·,~::rli 1~~1~~~~t~~t~~n. TJ~11~o~.\~~~~~1;~~' i~t.tl~~-.~:e::~ii~f· 
gren.t chemosis, r ising abo,·c and part ially onrlapping t he cornea, wbile the 
eyelids swell and often completely close the eye. T he cornea soon become:; 
huz~', ulcel'ation occurs (usually near the margin), perforation follow~, witli 
perhaps prolapse of the iris and consequent s1aphyloma1 or thr whole cornea 
may slough, in which cm:;e the eye is of course irretrievably lost. 

The treatment must be both const itutional and local: t he practice of dcple-
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tion, which was formerly <·ommon in thei'.e ease:;. is now g-<'n<'rally ahanclonrcl, 
it bei11g recognized that the clisea"e is i11n1riaLly one of' dl'pr<.':--:-ion. The 
bowel~ kwiug b<>en relieved by a laxat ive, the patient should be al oncL~ put 
upon the use of quinia, with or without the mineral <ltitl,.. ancl :;:hould take 
concentratPd food in the form of beef-essence. with al<'oholic stimulus if' re
quirf'(\. The local trealmenl is of the highest importance. Tlw sound <;ye 
should be protected by the application of a compress of' charpie, ltc· ld in plate 
by a <lisc of adhesive plaster con•recl with collodion, or by the lhl' of an in
genioui'. b:rndage dni~ed by l\lr. Dul lei', of London, which consif'.ts of a ~quare 
piece of ?IJackintosh filled witl1 a watch-gla~s, and fi.1;:;tened by :ul11csive plas
ter. If therl' be mud1 ehcmosis. rndiating incj§iQ_ns through thf' :-wollen con
juncti\·a should be practi:-.ed. as recommended by Tyrrell, and . in :111.v ca~c, a 
strong ~olution of nitrate of silver (3j or ij-f,3:j) should be freely painted with 
a c:.1mf'l's-hnir brush over the inflamed surfaces, nnd allowccl to remain a few 
seeonds unt il the part is whitened, when the surplus should be wa-.;hed off 
with a gentle ~!ream of tepid or cool water. This appl ic:uion may be rc
pen.ted once or fwice a day 1 ac<:onl ing to the sc,·erity of the cn;:;t·, while :~ 
weaker solution (gr. Y or x-f5j) should be intstilled e,·ery three or four hour:>, 
and the accumulnting d isc harge nry frequently wa:i;hed away with r~ Wf'ak 
solution of alum, applied with a syringe, or squeezed from a pil'ce of li11t. 
Fr('<' nnd, if nccC'~10:iry, repented division of the external canthus, :;o as to re
lic\·e the eye from pressure, is rccommendetl by YHn Buren and Keyes. lf 
perforation of' the cornea be thrcntcned, instillations of at1·opia should be re
sorted to, so as to pre\'cnt, if po::siblc, prolap:::e of the iris . Cold applications 
may be employed througliout tlic durmion of the disease, if ngrecclblc to the 
pnticnt, while opium may be given in full doses to rclie\'l' pain. As the 
sc,·crity of the infl:unmation subsides, the application of tlie s:trong solution 
of nitrate of !:<ilYcr mny bl! stopped, the use of the weaker solution being l'On

tillllt'd until conrnlescence is established. A granular condition of the lids is 
sometime:'; left, requiring the occa.:;ional application of the sulphate of' coppe r 
in substance. 

Counter-irritat ion, by blisters or tinrture of iodine, applied in t\1e form of a 
ho r:::esl1oc to the brow and temple, !ms recently been highly recommcrnJ.c<l in 
cases of ophthalmic gonorrho::a by Fumeaux Jordon. 

Gonorrhrea affecting the N ose1 M outh, R ectum 1 or U mp 
bilious, presents no features of special interest; in each locality it requires 
the use of emollient :tpplicatiomi cluring the ::icult' stage, and of stimulating: 
as:.tringents at a Inter pniod. Rectal yonorrhaa nmy pro"e a.11 occasional 
cause of organir: stricture of 1hat portion of the alimentary canal. 

Gonorrhreal Rheu matism a sequence of gonorrhcca which is 
almost exclusinly confined to the sex, and which, in the rare inRt;1nce:; 
in which it iR SC'en in women 1 seems to he dependent upon implication of' the 
urrtlira in the gonorrlu:ral nffCction 7 ne,·er orcurring, according to Cullcrier1 

in ea..,es of simple \·aginal gonorrhrea . JI, ii; in fact a Yrtriety of uretlffol 
fever, and i$ probably clue to the absorption of s:.cptic material generated in 
the mueo-purulcnl secretion of urethl'itis, being thus (as has already been rC· 
marked) a mild form of pyxmia. I t l1as been objected, by some, to this 
explanation, tlia.t 1 if py::ernic, 1l1c diReasc should arise equally from rnginal, 
ai; from Ul'Clhral gonorrhrea, and it has been maintained that its inrnriable 
urethral origin indic:Hes a peculiar sym1mthet ic connection between the uri 
nary <:anal antl the articulations, :i.nd that the affection must therefore be con
sidered metastatic. Other writers ha"c regm·rled the connection a~ accidental, 
and taught that a. rheumatic diathesis was a necessary antecedent; whi le 
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others, again. han lookf'd upon the rli<:nmatic rnnnifrstations as indicating 
the c~,.;cutial identity of gonorrh(('a and i-yphilis. Jt is well c~tabli~hed, how
e\·C1'. that, in Yery m:rn_r ca,..cs, no antecedent rheumatic cliathc.sis <:an be 
traced; while. apart from the totnl want of res('mblancc between this atfoc
tion and con:;tirntional SrJ>hilis, :1nd the fact that the latter does, and that this 
does not, a1-i:se from ,·aginal infection. the ah.solute di,·ersity of the dis<.·a~cs has 
been so clearly established by the unerring lest of inoc11lntion, as to render 
the !.=mggc5.tion of their identity scnrccly worthy of conf'idc>l'alion. The notion 
of' mct;.1stasis i,.:, dispro,·cd by the fact 1hat the urethral dii:charge doe::: not usu
ally cfo:appear1 but is rather incrC:l'•ed, upon the dcH·lopmcnt of 1hc rheumatic· 
symptoms, while the anatomical ditfl>rcnecs in tl1c structure of the urclhr:tl 
and ntgina1 mucous and ,:,ubmucous tissue::-, arc quite suffi.cil'nt to aecount for 
the occurrence of septic :dJ:.<01·ption from om· and not from the other. 

Gononhocn.1 rheumatism nllCcrs p r incipally 1he joint~ (particuiarlx the kril'e 
and ankle), the syno,·ial burs::e, tl1C' mu:<eles :md tendons. nml the i::(· lcrotic 
cont of the eye. from which. howcYer, it nrny extC'nd to the conjnn<·tint, or io 
the iris and cornea. The articnlar symptom-; resemble those of rheumatoicl 
arthritis . rnthcr than those of acute rh(•umat ism, the disease nol 1cllding tu 
attack ma11y joints in succession, and being YCI')' rarely accom1mnicd with 
cardiac complications, though blenorrhagic endocarditi:; is dcsct·ibed by Lacas
sagne, DCsnos, and :i\farty. The joints are painful and swollrn, and ocrn
sionally reddened; the infln.mmation rnrely ends in suppuration, buL not 
uiifrequently in false anchylo:::..i:>., The muscular affection is principally ma n
ifof'ted in the fle,.hy parts of the tl1igh and arm, and in the soles of the feet . 
Gonorrla:eal Rheumatic Opl1tlwlmia is arlended with pa.in, dimness of ,-ision. 
photophobia, and lachrymation; if the conjunct iYa be much i1woh·ed 1 there 
may be a muco-purulent di.scharge 1 but there is not much chemo!-i::\, and the 
cornea ,-ery rarely ukerales. lriti.s may result in ndltc::<ion to the capsule of 
the lens. and permanent impairment of Yision. Pericarditis and Endocar
ditis are occa .... ional complications of gononhocal rheumat is;m, and sometimes 
follow gonorrhcca without the occurrence of other rlu..'umatic symptoms. 
According to )farty, the aortic arc mor{' often affocted than the mi1rnl n11'·es. 

The treatment of the a.nicular affoction is be::.t conducted bv the use of re. 
peaied blisters, and by the intnnal administmtion of anodynCs, with or with 
out quinia, according to the consti tutional condition of t li e patient; in the 
later stagcb, compre~sion by means of adhe5iYe strips may be employed "itli 
a.tkantage . I f ;:;uppuration he imminent, the intra-:uticular fluid mny be 
withdrawn by menns of a capillary trocar and aspirator, as :ichibed by J_,a
boulbCne. The iodide of potassium is particul:w!y adapted io those cases in 
which tl1e muscular and fibrous structures arc affoct1:d, and may be gi,·en in 
large closes. The same remedy may be employed in tlie ophthalmic Yarit'ty 
of the tli:<ease, and ma.y be supplemented h.r thtl oil of turpentine. in dnlchm 
close!'i, if the iris be inrn1'-ed; in the latter ca:-.c instillations of atropia sliould 
also be practi!:'cd, while astriugcnt collyria may be required if there be mn<·h 
conjunctivitis. Countcr-irri lation, by blister;:; or iodine, may be applied to 
the temples, if thought necessary, or a more permanent plTcct m:iy be pro
duced, as suggested by Dr. ''r- Thomson, of this city, by applyiug the mou1h 
of a bottle conraining a small quorntity of b1·omine-a brief con!act with the 
Yapor of this powerful agent suflicing to produce an c::schar which will continue 
forsenral weeks. 

C11A~CBOlD. 

The Oh an croid, or Simple V enereal Ulcer (often called Sq/l, 
or Xon. -infecting Chancre), is a strictly locaJ affection, resulting from contact 
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witli the scrrction from a sim ilar sore in the ~a.me or another pcri::on. 1 ]! is 
u,i;unlly acquired in impure coitul', bul muy be mcdi n1cly tran::>mittctl by Jll(>:rns 
of tom:ls, etc. Surgeons, or accondieurs, are Ol'l'a~ionally inth·tcd i11 1ht• 
discha1·gc of their profi:>ssional duties, partittlial'ly if tlwy happen to have 
abrasions on the fingers, at the moment of exposure. 

Locality.-Any part of the body may be the f'eat of chancroid, though 
the 111osl n:1l1<tl position is, of comsc, the genera.ti Ye organs-in tlic male aLout 
the prcp11tial fold, corona glandis, framum. and urinary nwatut:-, nnd, in the 
female, about the nyrnpha', or os uteri. 1t was formerly supposed that the 
ccplial ic region w:1s insusc:eptible to this affec1ion, but iL is now k11own that 
the chancroitl can be reallily a rtifi cia lly inoculated upon the face, and at least 
fin.' cases (P11d1e1 Hofo1a1 Diday, Labnrthc, R. \V. Taylor) are on recordi in 
whidi a cephalic clwncroid re.suited from the ordinary mode of contagion. 

Course.-The chancroid has no period of incubation, !he rnrying inter~ 
Yals bcLwccn exposure and the nppearance of the sort:, depending upon 
whether tile contagious matter is deposi1ed upon nn abraded, a delicate and 
soft, or a thick and callons surface. \n1en artificially inoculat ed, the firs t 
sympl oms appear within n fow liour::;, the inoculated poiut becoming elevated 
and surrounded with a red areola, in the course of the second or third day. 

~~~~~~~~~~;:'.'.~\'.;it:;:~:~~:i;'.~ii:,:~~;;~;::ii,.~:~:~~'.'.~;~:\\'.~~c~,;!~e:~~~::~~E~'.I~:~~~ 
deposited in an abmsion, the nlccra1i,·t: stage may begin n.t once. ThP fully
fo.-mcd clian{'J"oid is thus us ually developed from four to six dnys after expo
sme, and appears as a. round ul cer, from :l line to half an inch in diameter, 
unadlicrcnt to th e subjnccnL tissues, with sharp-cut edge1', ns if punched out 
of' the sk in , covered with :\n adherent gray slough, furnishing pus which is 
a·11to-inocnlable,2 and at first surrounded with a redd ish areola . It is com 
monly multiple, eighty per cC!l l. of affected persons ha,·ing, according to 
li'ournier's obst:l'vations, from l!YO to si_,...:: sores CHCh. The chaneroid mny 
prc:::<.>nt, at ils ba;:;e, a s light degree of hardness, which is 1hc resuh of inflnm
m<1tory action, but which mm;t 11ot be mistakC:.'n for the induration commonly 
ob~ervcd in the true chancre, N initial leflion of syphilis. 

/J ubo.-'l'he chancroid is not unfrcqut:ntly followed by swelli ng of the 
ing11inal gland;:;, or buiJo, which may come on at an ea rl y period. but from the 
ri~k of' which the pntient is ne,·C:.'r free, as long as the cltanc roitla,I ulc:erntiou 
cont inues: Puclie met with it three rc:ir;:; after infoction. The bubo which 
follows chancroid may be of tlie simp.le inflammatol'y nu·iety, such as is seen 
in cases of gononhrea, or nf'tcr injury-or may be the result of direct ab:::orp
tion of dmncroida l pus, in which ca:-;e iL rece ives the name of virulent or 
clta11c1·oidrr/ bllbo. Tlte chaneroidal hnbo is usually monolateml, and com
monly on the ~ame side as the ~ore from which iL originates, though it is 
occ:isionally seen on the opposile sid<>, as the resu lt of the interlacement of 
the Jymp\mti CR 011 the dor811rn Of" the JlClli1'J. lt. affects Only the superficial 
glands, and only one at a time; hence, it is said to be monogcmglionic. The 
clmncroithd bubo invariably 1cnds to suppuration, the resulting ulter bciug 
precisely analogous to the original chancroid, and furnisl1ing a contagious and 
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:i.uto-inorulahlc pus. Sonwtiml's suppurat ion O<'('llr,.; first in th<' ::irc·olnr lis ... ue 
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c lrnncro id and c hancroidal hubo hnvc lit.t\(' o r no 1e1uh.•nc.v to a sponta1wo11s 
cun• . " ' hi!(' oue ul ce r is licali11~ , othC'rs may he• procluet·d by auto-inoculalion 
nnd f'n.·~ h ~lands inrnh-ed by ab:'orption , th e disease, p(: rlinps. hcing thu ~ ]'1'0-

longrd un1i l th(> paticllt i ~ tarri(•d off Uy i-ome i111l'r<'lllT<'nt :dfoction, or dirs 
utterly worn out by suppuration and long -contium•d ~ufforing. 

Complications.-.\ cliantroif! may he rompli c-a1<·cl h_r the cxii;;H•1u•p of' 
wart.s or n•getation,.. (wh id1 arc hy 110 nH'.:an:; lll'('('.s,.:1rilyof a nnc>rcal oriµ-i n ); 

by inflammat ion of the pen ii. anti prl'pucc, '' hi <'h m:~y lend to phim o~i..; or 
parnphimo~i,.., or to gan;rrcn(· of the prcpu(·e; hy 1he ('Oex iM<' n<·e of p;onor
rhu:a or of' :::.yphilis : and by plwgedf£nic 01· serpi,qinous ulceration. 

Plw,qedamic Ulceration ii; a YCry i'(:ri ou" eomplit·ntio11, aud is n.ppar<·111ly 
dnC' more to lhe con ~tituti o11;1l c·ond ition of' the patil'nt than to any peculiar 
,·i rnlen ce of the sourec of tontaµ;ion; it is, in ot her word;;, 11 0 1 a di :.-ti 11 ct 
ntricty of ehn.ncroid, hut a eo mplicat ion which m:Ly am.'cL any l' imple ,.('IH'

rl'al son·. J h OC(' t1rrcnce i1' "ometimes trae1'n.ble to di,..fim·t :.-ou rces of dPpn·"'
!<ion, ~nth as intc!llpf'rate lmhi1.:;. tlil' prc,·iou..; exi..;H•nN' of i-yphilii' , or tlie 

abn"c of mercury. The ph:tp;('da·nic chancroid ii. n1tcnded wi1li wide and 
dP<'P e ro..;io n of tissue. a con:--ider:ible portion of lh l' head of the penis being 

~i~~~:io1~~~lt<>~'~1~11n.~~~~~f~1ii'11~::~ir 1 ::;:~~~~t· t~1!c,~~·1.~\:.u~~g:~:~L\1:~~~)~!.ii:~·:~:r. so,~?I~~ 
ulrc r i:s us ually CO \cered witli a y<· llowish-gray, pulla<'<'Oll:-< slough 1 thf' appcar
;rnc:e of which is compared by Bnrton lo lh:it. of melt ('d tallow 1 thou g h the 
slough may i11 ot he r en"<'" lie hln<"kC'ned byexpo..;ure. Plingcdoonic uk·(•ra!ion 
mar attack n chanchroidal bubo, and deatl1 nm\· n',.;ult under such cir<'mn
~ta;1c1.:s C' ithcr from cxh:w"1 io11 or from hcmor~·ha~<·-by tlie gi\'ing way of 
the femoral artery-as h:tppciwd in :i ca-.e recorded hy Sir A. Cooper. 

Serpiginous Cliancroid.-Thl' SPrpigino1ts or creepin.r1 <·han,.roid1 d1m•rs 
from !hf' precedinf!, ehit•Ay in pu r-.uill g an ext rPmC' ly c:hron iC' eour;:;:c. This 

compliC'nti<m, which i ~ fort11 natdy mrei is exec>eding-ly intract:\blc, occn;;;;ionn ll y 
pcr:-i:-ting for m:my year.; . Jt ll"Lially OC'curs in t ll<' g roi 11 , attacking pl•1·haps 
au ope 11 chancroidal bubo. and .-:; lowly c reepi. onw:wds, e rodi ng the adjoining 
skin at one part, while a thin hlu(• or ,·ioll't t'i<'al ri x forms at the opp0Ri l1' 
s idl' of tll(' ulcer. It i ~ C' hi cfl.Y seen in pe rsons whose const itutions ha.\'e bN•n 
undt•rmined by long-continued want and neglect. 

Diagnosis.-From hrrpctic or aphthou" erupt ions on the prcpucr or 
glans penis. and from ('Xtoriations from mechani(·al ('fl.II!<(',;. thr C'hancroid may 

bl' o rrlina rily di:-;tingui..;hcd by the fa<·t that thl' f'ornwrnrnke their n.ppt•ai·an(·e 
almo."t immediately afwr the !'U>'picious conu('('t ion, while the latter is not 
m;ually fully de,·cloped Ll•fore th e fourt h day. In i'iO mr instancc1', howcHr, 
the dia ~11os i R is ('X1rC' mC'ly <li fli cult , thOu,!!h it nm~" be> dl'tcrm i11 cd by obscn·i 11 g 
tltr furtl1cr pro~res.- of the afli·t'tio11, or hy i11oeuhtion, which. in the eas1• of 
herpes, etc ., will gi\·e a purely 11 e_!:?;ali ,·e result. Jf th e• C' h:u1<Toid be Rituat l'd 
within tlie urethra, it nrny Rim11latc go1wrrlul'a ,· if "itliin the ct•n•ix uwri, 
lem:orr!trea: and if on the µ:!au,.., a.nil eompli('att'Cl with phimosis. balanitis. 
llcrc ag'ain, to ascC'rtain the nature of thr affl•ction, it m:i.y sometime~ he 
nec(·..;~ary to rr,.;ort to inotulnt ion, which procc(•di ng-, if' the• atfoction br dwn
croidal, wi ll result in t li c format ioll of a chaucroid, but iu the case of gonor

rhcca, l' IC. , will re~ult merely rwp:a!ivcly. The r\LaA'no..; is from chlmr1·r. or 
the i11ili a l lc.-:;ion of syphili :-11 will be considered wliC'n W<' come to spC'ak of 

thnt aflcction. All of these cli seaises may exist toget her , and it thus ~om c-

28 



43-1 VE::-..'EREAL DISEASES. 

times happens that the same woman may infect three pcr;;;o11~ differC'ntly, 
accordi ng to nieir several suscept ibilities, gidng to one gono LThu::a, to another 
chancroid, and lo a thirJ. syphi lis. 

Prognosis.-Thc prognosis of a case of uncompli cated chancro icl , if thi s 
be properly t reated, is always favorable; Lh c phagellrc1 1ic chancroid is a more 
i::erious atfoc tion, frequently en tailing considerable loss of subs tanee, though 
rarely endang(•ri ng life, unless neglec ted; the serpiginous chancroid is the 
most intractable form of the affoction, nnd the surgeon should be \'C ry gua l'ded 
in his pl'ognosis of a case of this kind, as, though not in it self altcnlied by 
any particular l' isk to lifo, it often pers ists for years, in spite of the most 
judicious trea tment. 

Treatment.-I shall first describe the treatment of the ordinary ckrn
croid, or simple YCnereal ul<.:er, indicating subsequently the modifications 
required by the various complicat ions of the disease. Jn the first place it is 
to be observed that, as the clmncroid is a stri ctly local affection, it requires, 
in it self~ merely topical treatment. lf any constitutional remedies are to be 
employed in a. case of clmncroid, they are only such as arc indicated by the 
patient's general condition, without regard to the parti cular <li scase wilh 
which he is aflCctecl. The first object to be accomplished, as soon as the sur
geon has made up his mind that he has ro deiil with a chancroid, is to apply 
some agent which will entirely des troy the whole surface of the ulcer, thus 
remo,·ing at once the tendency of the disease to spread , and converting the 
sore into a healthy granulating surface. To do this, various forms of caus ti c 
may 1Je employed, the best, in my judgment, being the strong nitric acid. 
The surface of the sore having been carefully dried with lint , the acid is 
applied on the encl of a piece of soft wood, well rom11Jed a.n<l smoothed (this 
is bette r than a camel's-hair brush), in such a way as to reach e\'ery portion 
of the ulce r. E\'ery Cl'anny and crack should be permeated, as any portion 
of the cha.ncroidal surface which escapes, will re inoculate the whole ulcer. 
After the acid has remained a few moment s, it may be washed off with a 
stream of cool water. The eflCct of the application is to co1wert the whole 
surface into a slough , upon the detachment of which a healt hy ulce r is left, 
which rapidly fills up and becomes cicat ri zed, the pus, howe\·cr, re taining its 
contagious character until the ulcer is almost, if not until it is quite, healed. 
Jf tliere be a number of chancroids, or if the surface to be cau ter ized be n ry 
extensive, it mny be necessary to resort to amcsthesia before apply ing the 
acid, or, as ha::. been recent ly suggested, a preliminary application of carbolic 
acid may be made, so as to utilize tltc local anresLhetic power of this agent. 
One applicat ion of n itric acid, if thorough, is suffi c ient, but it occasionally 
happens that, in spi te of the surgeon's care. some portion of the ulcer escapes, 
when Lhe cauterization must be subsequently repeated once or oftener. After 
the cautel'i zation, water-dressing or lim0-water may be npplied until after the 
separat ion of the sloughs, when the remaining ulcer should be treated upon 
general principles. Black-wash (culomcl 3j, lime-water Oj} answers a very 
good purpose as a sti mulating astringent, but has no specific virtue. A solu
tion of s:i.li cy lic acid is recommended by Boyland, of Baltimore. lodoform, 
in powder, in the form of ointment (gr. xY to xxx-5j), or in solution with 
glycerin and alcohol ( iodoform 9iss, glycerin f3vj, alcohol f5ij), is an excel
lent application which lt as been particulnrly recommended by hard, nncl by 
Damon , of Boston. The solution may be employed as long as there is pro
fu se suppuration , wh ile the powder and ointment are particularly useful in a 
later stage of the affect ion. 



TREATMENT OF C HA NCROID. 435 

C'hancroid fo the Female should be treated in the tomnc way, tl1 e ac id being 
carefully applied in thc.-:e cases through a suitable !"pcculum ; black-wash may 
be used as an after-dressing, or the aromatic wine,1 which is n. more elegant. 
though somewhat expcnsiYe preparat ion. If the chancroid be se:\ted in 1he 
male urethra, at such a. point that. iL cannot be seen by separat ing the lips of 
the meatus, it mn.y be touched through the tube of an endoscope with it strong 
solution of nitn1te of sike1· (5ss-1';5j); the use of nitl'ic Heid in this situation 
is undes irable, on account of the risk of a stri cture following its cau~tie action . 
Chancroids on surfaces which are ordinaril y in contact,, as Llic glans and 
lining membrnne of the P"Cpuce, 01· the inner su rfaces of the> nymph re, r- houlcl 
after cauterization he kept apa.l't by the interposition of a fo ld of lint , dipped 
in black-wash or other astr ingent lotion. 

'Treatment of Bubo.-In the tre:itment of a. bubo, occurring after a chan-

~r~:1~~·n~~~i1d:~l ,i~~!J~~~:.~~;. :~~1 t:~~fl~:~~~1~~~\;:c~l:~o:1~:~r~~.~~1~t '~1111::,'11(~ 1~i: ~~a1~~~il:~ 
promote resolution by the use of blisters, iodine, or iodof'orm, which may be 
conYenient ly applied in the form of ~rn ointment (gr. xxx-3j). If, how
e,·e r, suppurat ion have evidently occurred, and particularly if the integument 
be thin and cli::colored. it is lJctrer to make a free opening (by an incision in 
the direction of the long axis of the patient's body), so as to e\'acuate the 
contents of the absuess, and the ulcer which remains, if it assume the chan
croidal character. mu~t then be treated as the original sore. Some surgeous 
prefer to open a. chancroidnl bubo with causti c potaii;sa, but I do no t ~cc that, 
thi s ageut is in any wny preferable to the knife, while it is certainly more 
painful. I t sometimes happens that, when the pus is erncuatecl from a chan 
croidal bubo. an enlarged lymphatic gland is found, more 0 1· less dissected 
from the surrounding lissue, rind projecting through the lips of the incision: 
this gland is filled with chancroidal matter, :ind as long as it remains will 
keep up the .specific nature ol' the sore; and though it will in time undergo 
spontaneous disintegration, other glands will by that time ha\'e been in fected, 
and the disease will thus be perpetuated. Such a cha.ncroidal lymphn.tie 
gland should be therefore remond; this may be accomplished by repeated 
applications of caustic, but is much more conveniently cffCctcd by en1tcleatio-n, 
which consists simply in seizing the gland with forceps, iind dissecting it from 
its attachments. 

Before proceeding to cauteri ze an opened chancroidal bubo, the patient 
should be thoroughly a.nresthetized, as the opera1ion is usually both t(..>clious 
and painful. The fir.st siep consists in tracing out a.nd slitt ing up e,·ery sinus 
that can be clelected, wit l1 a groon~d director and probe-poi nted bistoury; the 
flaps of undermined and unhealthy-looking integument arc next to he clipped 
away with scissors; en larged glands to be carefu lly onuc]('ated; and finally 
the strong nitric acid to be thoroughly applied to eve l'y portion of the s111fa<:c, 
tmtl e,·en a. short di::itance beyond the incisions, with the same prec:~utions a.!$ 
in the cauteri zation of the original chancroid. A large slough is thus formed, 
the cletacliment of which is the WOl'k of some time; water-dn~ssing may be 
appli ed a.ft.er the caute ri zation, the sub~equent truatment being conducted on 
general principles. The management of a chancroidal bubo is thus ~cun to be 
a much more ~erious a.tliiil' than r.hat of 1he cha.ncroid itself'; hence the im
portance of prompt and effectual treatment of the origi nal sore, that al>sorp
tion may, if possible, be prevented. 

ff'arts .-The treatment of vcncren.l warts does not diffCr from that of vcge-

Bnmstead: Claret wint', Compound spit'it of 
f3ss; Water 13iijss; Tannin 3j-3j . i\li:'I: . 
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tatiom; on the gencrati,·c organs arising from olher cnu~<'~, and will he de
scribed in a subsequent chapter. 

Phimosis.-A troublesome complicntion of chanrroid on the prepuce or 
glan,:, penis, is phimo!'is, which may be cong<'nital, or the n•s1dt of' inflamma
tory action. A great objection to nny cutting opPration, in the~e cases, is 
that the cut edges themselvci': will almo!:t certa.iuly be inoculated with the 
chancroidal ''irus; hence, if the pliimosis be the result of inflammation, it is 
better to attempt to subdue this by the use of cold washc1' 1 nnd by the injec
tion of' <letcrgcnt lotions beneath the prepuce, wlien it will often be pos"ible 
to draw back the latter and make the necessary appli('ations to the glanl'l. 
Another plan, which may be oceasionally useful, is to paek thC' preputial fold 
with lint saturated with a. solutio11 of nitrate of siker, a:S recommf'nd<.'d in 
cases of balanitis. H the phimosis do not yield, or if it he con~enital, it 
wilt probably be necessary to 1'lit up tile prepuce, or, if the chancl'Oid be 
seated ne:ir the orifice of the latter, to perform circumcision; if the cut 
edges in either case become inoculated, they must be freely cauterized with 
nitric acid. 

Parap!limosis occurs as tllP consequence of the pa.tienl drawing back the 
prepuce and then being unable to return it ; the ncccs1'ary ::ipplications Jia,·ing 
been made to the chancroid, tlie prepuce may be restored to iis place by the 
manipula.tion which will be described in the chapter on DisenRCS of the Gene
rative Organs: the after-treatment consists in the use of cooling applications 
to relie,·e inflammalion of the part. 

Gangrene of the Prepuce is an occ:1sional result of inflammatory phirnosis, 
ancl is a very serious complication of chancroid. If, in any case of phimo:-;is, 
the foreskin become much swollen, and of' n. dark-red or pul'ple hue, the ::;ur
geon may fear the occurrence of gangrene, and should lol'lc no time in reliev 
ing the tension of the part by freely slitting up the constric!ing prepuce. lf 
gangrene, however, have actually occurred, the ::;urgeon's efforts must be 
chiefly directed to limiting its extension. by the w~e of fermenting poulliees 
and detergent injections, and by the internal administration of opium. Hem
orrhage, occurring during the separation of tbe slough, may be checked by 
the use of the actual cautery. The patient mar escape with tlic loss of a 
smn.11 po1·tion of the prepuce. but occasionally the whole extent of' this 1'fruc
ture will perish, when it may be detnched en masse, and ler1se the patient :1s 
effectuaJly circumcis('d as by :rn operation. After the !:'Cp:wation ot the mor
tified part, the chancrniJs, which will now be fairly exposed, must be treated 
in the manuer already described. 

Pl1agedamic Clwncroi·d.-Jn this serious affection, no time should be lo1't 
in detaching the slough, and in applying the strong nitric acid to the whole 
ulcerated surface in the manner nlrcady directed, the pati1::nt hnxing \wen 
previously etherized, if ne('CS1'<U')'. The subsequent dr1:::;;:;;ings may be rnncle 
with a. solution of the potassio-tanratc of iron (n favorite remeJy with Ricord), 
with one of chlorinated lime, with ioclofonn, or with an opium wa!!lh, if the pnrt 
be inflamed and very painful. The application of a con~tant current of elec
tricity is recommended by Schwanda, of Yienna, and the use of the con
tinuous warm bath by Simmons, of Yokolrnma. Opium shonlcl be adminis
tered internally, in such doses as to relieve pain without disordering the 
digestion, '1JH1 :tlcoholic ~timulus may be gi,·en in quantities proportioned to 
the age ancl strength of the patie11t. Tonics a.re u~ually required, the best 
b<>ing, probably, the potas:;;io-tartratc or rnuriated tincture of iron, either of 
whid1 may be giYen pretty freely. The diet should be nutritious but unirri
tating. The nitric ncid should be reapplied as of'ten as any tendency to a 
recurrence of phaged::ena is manifostcd. 
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Serpigiuous Clmncroid.-In the treatment of this mo::;t intractable affec- . 
Lion, free and repeated caute ri zation of the whole ulccratecl surface and ::;m·
rountling integument is the only rt>mcdy worthy or much ('onfi<lence. Tlic 
actua l cautery is probably 1he best :1pplication in these ca~cs, the subsequent 
dressings being made witli cli lorinatetl washes. The ~trength of the patient 
must be maintained by the use of tonics and the ndministnition of suit::tble 
nutriment: opium may be gi,·en as often ns required to relie,·e pain. Ca;;cs 
have been reported in which both pltagcdamic and serpiginous chancroi<ls 
haYe been cured by tlie use of mc1·cu1-y or iodide of pota~;;ium, but there is 
every reason to believe tha1 in these instam:e1' the atfectiun was really 
syphilitic, phagedrenic and 5Crpiginous ulceration being occasio11ally, though 
nirely, met with as complications of Lot h primary and tertiary syphilitic 
sores. 

Primary Bubo or Bubon d 'E mblee.-ender this name has been 
described an acute or suiJanne iuflammation of an inguinal lymphatic gln.nd, 
occa~ionally met with after coitus, and not connected with either gonorrh<l'a, 
chanc:roid, or syphilis. 1t is iu fact a simple adenitis , res11lti11g from me
<'hanic:al irritation, u:<ually in a patient of stn11nou8 constilution; and its 
symp1oms and treatrn"nt cliffCr in no respect from 1hose ot ordinary adenitis, 
an alfoctiou which will be considered in irs proper place. 

CHAPTER XXV. 

VENEREAL DISEASES.-Co:>Tl:.'L.'t-:1>. 

SYPlllLIS. 

SYrmus1 is a constitut ional 'lisease, resembling in 1mmy respects the 
specific fo,·ers. such as rnriola. etc., but difforing from them in its much 
slower course, in i1s communicability only by direct or indirect inoculation, 
and in the possibility of its being inlicrited as well as acquired. 

HISTORY. 

The or igin of syphifo• has not been positin·l.r dctC'rminccl. The limits of' 
this rnlume will not permit any discussion of the n idcnce which has been 
adduced by \'arious authors as bearing upon the history of this cli~ease 
(although the l'\ubjcct is 011e of ve ry )!'reat interest), a11d I will therefore 
invite the reader to refor, for infon nation upon this matter, to tlte various 
excellent monographs upon Yenereal Disea.o:.es which ha\'e been publi~hcd 
from the <lays of AsLruc down to our own ti1m·. lt ma.y, howeve r, be st:itcd 
that (1) the disease does not appear to have been know11 to the ancienls, 
though both the simple venereal ulcer (or chancroid), and gonorrlirea Wl're 
unquestionably familiar to them; (2) there is 110 sufficient proof that syphili.s 
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originated in this country and was hence imported to Europe; and (3) although 
the disease certain ly first attracted public attention in the la!tcr part of 1he 
fifteenth century, <luring the campaigns of Charles VJII. or France, it is 
impossible, in ,-iew of existing evidence, to fix any particular date n.s the 
precise period at which syphiLis originated. 

CAUSES. 

Syphilis may be foherited or acquired. Jle1·editm·y sypliilis, in the great 
nrnjority of cw::;es, Llcpcn tl s upon previous infection of the m.ot/1er, though it is 
be liernd by Diday and others that the disease nrny be transmitted from a. 
faiher to his oflSpring, the mother being only secondarily affCctccl. Examples 
of hereditary syph ili s ure unfor1unately not rare, and it is e,·en bclined, by 
Hutchi nson, that the disca~e may be transmitted to the third generation. 
Acquired syphilis can 011ly arise from contagion, which may be either imme-
diate or mediate. -

Immediate or Direct Contagion results from contact with a clumcre 
(the primary lesion of ~yphili s), or with certnin secondary lesions-particu
larly tlrnt which is known as the mucous patch-or from inoculation with the 
blood of a syphi liti c person. It was formerly believed that syphilis was 
transmissible through the various secretions, especially the sali\'a 1 milk, and 
seminal fluid; through contact with cutaneous su l'faces of which the skin hap
pened to be thin 1 as the lips; or even through the medium of the atmosphere. 
It soon became evident, however, tha.t the assertions of pMients upon these 
points were, for obvious reasons, not trustworthy, and a natural reaction 
ensued in medical opinion, which finally culminated in the axiom of Hunter, 
which until lately was gcnernlly received as correct, tl1:\t the primary sore 
alone was contagious, and that hence syphilis could on ly be acquired by con
tact with a chancre. lt has now been repeatedly established, by bo1h clinical 
observation and direct experiment, that certai n secondary manifostations of 
syphilis are contagious, while it has, on the ot her hand, been rendered almost 
equally cli.mr , that the supposed instances of contngion through secretions are 
really examples of con!agion from secondary le1>iom;; thus where the sah"va 
has been supposed to convey the disease, there have been mucous patches in 
the mouth of the infecting person, and Cullerier has shown, at the Lourcine 
llospita l, that it is not the milk of a syphilitic woman that infects her nurs
ling, but the secondnry lesions which are found upon her breast. The on ly 
possible except ion is in the case of the semen, a nd even here there is no posi
ti\·e evidence that a woman can receive syphilis from the seminal fluid, 
unmixed with the product of urethral sores 01· with blood, while nrgative 
eYidcnce hns been fnrnil'hed by experimental inoculations practised by J\lireu r, 
of l\Iarseilles. That the blood of a syphilitic person may pro,·e the source of 
contagion, has been demonstmted by both expel'iment and clinical experience, 
as well as by obscn'ation of the fact that syph ili s m;iy be transmitted by vac
cinoti'on, when blood is mixed with the lym ph obtnined from 11 syphilitic 
ch ild, while vacrine matter docs not appear to be capable of conveying syphi
litic infection, if care be ta.ken to exclude the rtdm ixture of blood.1 The 
me11sfr11al discltarges of f:.yph ilitie women are, as pointed out by H yde, of 
Cliicngo, probalily not unfrequently a sou rrc of contagion. 
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Cocnsi:: OR SATURAL U 1STOHY OF SYPmL1s. 

(Including its Jl/orbid Anatomy.) 

The course of s~·phi l is ,·aries according a~ the disease is hcrc<litnry or ac
quired. The lauer form of the affection will be first considered. The natural 
history of a typic:1l case of acquired 1'yphilis, is usually <lcsc riLcd as going 
through three st:tge:;; 1 known respectively as primary, secondary, and tertiary 
syphilis; and this conYenient and time-honored division is that which l shall 
adopt. Ricord's cla..s;.ification subdivides the second period, by maki1Jg a late
secondary stage. whi le Lanccreaux adds a prel imina.1·y stage, or that of 
incubation. A recent writer, Dr. B:irton, of Dublin, modifies Ricord's di,·i
sion by omitting the ]ate-secondary stage, and subdividing the tertia ry into 
the period of sthenic or lymphy deposits, and that of' aRthenic or gummy 
deposits-a. sublli\ision which seems unnecessary, as both these forms of 
deposit frequently coexist in the same case. The classificat.ion of Yi rehow 
and other German writers, based strictly upon the pathological changes pro
duced by syphi lis, though scientifically correct, is less convenient titan that 
which is founded on its clinical characters. Syphil is is then to be studied in 
its first stage. or that of 71rimary symptoms-chancre and syphilitic bubo; 
seco1id !Hage, or that of secondary S,IJmptoms-early eruptions and sore throat, 
the period of general superficial lesions; and third stage, or that of tertiary 
symptoms-the period of late ernption, ulceration, and deposit. 

PRDfARY SYPHIL IS. 

Incubation .-.A variab le period of incubation intervenes between ex
po:::me to conta):!ion and the appearance of a clurncre. This period has Leen 
estimated Ly different obseners at f'rom one to seven weeks, and it is prob:\h\y 
safe to ::a~· that the i:n-ernge iR from two to three weeks. Cases h:we been 
recorded by Hammond, R. ·w. Taylor, a.n<l other~, in which the period of 
incubaLion has been but one or two days, while in other instances a much 

~?~~~~{' l~>~/~:-~~1~ 1~~~1~~1~r~ '~c~·~~~:C-~~,~~ll~~~:n~~1 t t~1; ~~~ e~fi:~'~r:'.ee~~hcl~~l';~1c~e~f 
incubation is, according to F. K. Oti:;, dire('t!y proportional to the dislancc 
between the point of inoculation and the proximal lymphatic ,·e~sels . ".liat
C\'Cr l.Je the source of' acquired syphilis, whether from a primary or secondary 
lesion. the first symptom is invariably a chancre.1 Tliis fact is of great im
portance, and may be considered ns an axiomatic truth. 
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Characteristics of Chancre.-lnduration is a characteri ~tic featu re 
of all forms of' chn,11crc, but I am har<lly prepared to s.:iy that it i;; uni,·ersally 
pre.:;cnt. In the c:1se of deep c hancre, it is ' 'ery ev ident , and in the parch
ment-like form, could probably be de tcctetl at some 7Jeriod in almost C\'C ry 

ca~e of supe rflcial chancre, if the patient were constftntly lllHlcr obscrrntion. 
It m:iy 1 however, in thi s form of chancre, be quit e evanescent, :uul may, in 
e ither variety, di sappear under the influence of phagc1lmnic action. It must 
be di8!ingnishcJ from 1.he inflammatory thickening and hardness which occa
s io1utlly su rround the c hanc:roid , and t l1i s c:\n u;; unll y be donC' by obsen·ing 
the l' h~uply !lefinetl limitation of the true ~y philitic induration (whi ch gives 
exact ly the sensation of' the pre::;cnce of a foreign body) , and by obsen·ing the 
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ab<:.C'ncc of the ordinary signs of inflammation . The micro.::.copic characters 
of ::,yphilitic incluration nre not \"CIT dis1incli,·e. Robin found fibrt•.::. of :\rcolar 
and C'la.~tic tissue1 with fusiform cell .. , free nuclei, and amorphous gra11ult•:o:, 
while Ordoilcz ob~en·e<l hypertrophy of 1hc normal strucinres, with inflam
matory lymph. l1 cmol'l'hngic C'ffusion;;, round 0 1· ornl nuclei, fusiform cells, 
and bundJes of fibre$ in diiforent stages of development. According to 
.An .. pitz and r1ma. the epidC' rmi s undergoes a peculiar development, growing 
downwards in proce:;ses which send out lntenil projectioni'i. the.se being suL
:-:eqnently isolated by the growing connectirn tisi:;ne. ] nduration is mrn:dlr 
deHlopecl within a ,-err few <lays a.flcr. and, occnsionallr 1 even b~/Orc, Liu• 
appearance of a chflncre; it is rarely if eYer manifested for the fi r:-t time after 
three week~. Sigmund. of Yie1111<1. found tb;it in 231 out of 261 case:-:, indu
rn.tion appe<lred from the 9th to the l ~d1 day after cuntagio12. The period 
durin~ which indur::ition persi:-ts, is ordinari ly from two to three mondis, and 
in ::oome instances i1 lasts for mauy yt'ars. 

A d1ancre is in mo:;t ca::;es solitary, thus diACring in n marked manner 
from the chancroid. which i:; commonly multiple. " ... hen more than 
chancre exit--t5 in the same patient, it will Le found that 1hey hasc 
from multiple but simultaneous inocHlation, and usually by contagion 
.sccondarr Je:;ions . 

ho:~!1,~e1~ 1~~ni~r~o!~ ~;~ 1 ~11~~ :~:~~~~'~:~~ ~t~,~1J~1111~~~~~~~:1 111~~c (:·11~~~~~,'.~c~~(~t~~t<tt~~i 
by ::o<wine ointment, etc., until itp; secretion becomes puru lent, :~n ulcer m::iy 
be indeed produced Uy auto-inotuhtion-bui it is not proYed that thi;;; nicer 
is a thancre.1 This fact (the non -auto-inoculabilit y of chancre) appe~1rs 10 

be owing to a property which syplti li~ ~hares w ith smallpox and many ot]l{'r 
affh·tiom=. \'iz .. tha1 one attack of the cli:.ease protects a patient, for n rime at 
Jea.,t, from any subsequent infoc1io11. Th is protect i,·e influence extends 
through all the stages of sypl1i li:-. so that a second attack of :-yphil i::;, tho11fd1 
po,.;..,ible, is Yery rare. Cases hase been, indeed, retorded, iu w hi ch a. cliam:rc 
has apparently arisen after impure coitu~ . in ::i person at !he time :wtually 
sutfrring from gPnC'nl.l ~yphilis; but, :l.s shown by Fournier, the su:-:peeted 
chancre in the:-e case,, is rea ll y Uut a reulceration in the scat of the uriginal 
primary le~ion, whith 11lfl)' be cau:-:ed by any irritation, either constitutional 
or local-Sexual inte rcourse bein~ IJut one form of local irritatio11, though one 
wliich mar easily giYe rise to confu,.;ion, partitul:.1rly if the paticn1's pnrtner 
in the yenercal act should happen to be af\(•cted with auy d isease of the gcue
rative organs, whether sypliili1ic or otherwi :;:e.~ 

The d11rafion of the chancre is self-limit ed; it 
a pC'riod rn.rying from a fow week!?- to sew·ral 
being probably in the ta..~e of the> phagcda~nic 
secondary periods of syphi li s usually overlap 
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occll rring , acco rding to Ba,.:;scrcau , in about. three out of four case,., bC'fol'C the 
cha ncre has comple tely he11led. The cicatrix of :\ cha ncre is more o r k "s 
depre)':;sed. a ccording to the depth to which ulcenHion ha.:; extended. Jt is at 
fin:.t di scolored , Lut suhs.equentl y becomes whiter than til e surrounding 8kin. 
IL is usually very persistent , and can ofte n, t hough not a lwrtys , be di stiHguii:; hcd 
from the ~car of a chancroid. Ricord firs t pointed out tlmt a ch:tncre , ins tead 
of undergo ing cicatri zat.ion , might become converted into a mucous patch. 
This change may occur iu any situat ion, but is most. often seen where mucous 
ti ssues a re lrn bitually in contaC' t., as the inside of' the lips, the tongue, the inner 
surfa ces of t he labia, the folds of the anus, or the lining surfri.ce of the prepuce. 
The c hange occurs when the repair of the chancre has been ucarly completed 
by g rfltrnlation, and consis ts in the forma tion of a white membranous pellicle, 
which g raduall y spreads from the circ umference of the sore to its centre. It 
is from ina ttention to thi s fact that a mucous p:itch has been in some cases 
suppm;ed to be really t he ini tial les ion of syphi li s, the pa tient not be ing ~ec n 
until the transformation has occurred, a nd the pre vious existence of a chancre 
thus escaping recognition. 

Mixed C h ancr e .-It has already been s ta.tcd that chancroid n.nd 
sy philis may exist in the same patient. They may lik ewise be acquired at 
the same moment. H ence a pa.tie nt , a few days tlfter im pure coi tus, may 
pre:::.ent Sc \·cr:1J venereal ulcers, not induratcd and CYideutly not syphilitie
and ye t in a few weeks, without further exposure, one of these may become 
inclul'a tcd a nd be f'ollowc<l by secondary symptoms. The syph ilitic has been 
inoc11la tcd simultaneously with the c hanc roidal po ison, jus t as. it may be 
inoculated wi th the poi.:-on of cowpox , the vaccine di sease d isappearing at 
the usual t ime, and syphilis fo llowing after its own proper period of incuba
tion. Again , syphilis may be inoculated upon a prev iously ex isting chan
croid1 a cha ncre being the result ; or conversely, if a person with chancre 
ha \·e sexual intercourse with a woman affected wi1h c hancroid , he may 
acquire the latter di sease, h is chancre sening as a. point of inoculation. The 
tPrm mixed cl1ancre is, perhaps, an unfortunal e one, as seeming to imply that 
the vene real ulcer to which it refers is inte rmediate between chancre and 
chancroicl ; t he fact be ing that it. is not in any degree intermediate, but a 
resu lt of t he a cc identaJ coexis tence of two separate diseases. 

Syphilitic Bub o.-Induration and chronic enlargement of the neigh
bor ing ly mphatic g lands, nrc almost, if no t ab.solutely, con:;tant sequels of 
cha ncre. A s in the large majo rity of cases the la u er is situated on the geni 
tal organs, it is the inguinal g lands tha t are usually nffec ted, constituting the 
ordinary syphilitic bubo; but indura tion will a ttack the facial and submaxil
Jary glands, if the chancre be cephalic, and those of the elbow and ax.ilia, if 
the initia.I lesion occupy the fiugcr. Cases have been recorded by U. L ee, 
:ind ot hers, in which n cha ncre is said to harn been foll owed by secondary 
symptoms, without the inte1·currencc of a bubo, ~rnd the possibi lity of such 
an e vent must therefore probably be acknow\edgccl: such cases must, how
e \·er , be extremely rare, and in no ins ta nce P.an it be fairly claimed that tliis 
has happened , unless the patient has been cout inuously under the notice of a. 
skill ed obl"en •er , as syphilitic bubo is often unpercei\"Ccl by the patien t him
se lf~ a nd may, like the induration of a chancre, pass off in a compa rati\·ely 
shor t time. 

The det:elopment of a syphiliti c bnbo coincides pretty closely with that of 
indu rn.tion in the chancre which precedes it; it is pol;1jgan9/ionic a nd usually 
bilateral, or , in other words, ill\·o\n$ the whole chain of' superfi cial g lands, 
a nd commonly i1n-ades both groins at once. The g lands are hard, movable 
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~~~~~~~~;f i!f f;f :s'.~:Ii~~~:;6:~~:~'.!;;~:~1\f ;,:~;};:(;~f }~'~::f ~::~f .::;,;;;;r;~:~~~~ 
e1icy to suppurate, and when suppuration octurs, it i-. clue to 1hc intlnC'ncp of 

some C'xtcrnal irritant, to the pati<>nt's being of a scrofulous di:-nhe~i-.. or to 

the toexistence of a chancroid. Ju the latter ease, the !0-11pp11 rat ing buho will 

be d1anc.:roiclal, :rnd its pus1 of eourse 1 auto-inoculable. The duration of n 

syphilitic bubo i-. ,·ariablc, Jnsting usuall_Y longer tha11 the indurntion of the 

~ii~i¥2~~~~~~~I!f.[,;r:,~~.i~~E:~;~ 
itself out, and that the patient is ~usceptibl e of re-infection. The sypllili tic 

bubo i!'; oftC'n attended by hiduration of lite lymphatics running from the 

chancre to the affCcted glands; rc:<olution u~ml.lly occurs about the tinw that 

induration cli,,,appears from the chancre, but, occasioually, suppuralion has 

been obscnecl, a number of fistulous opening:; being formed in the course of 

the ,·e~~el. 
11 is belie,·cd by some sur~eons thnt a syphilitic bubo may occur without 

any pre-cxiRting chancre, and this has been !:-'poken of as a form of the Bu
bon d'Emblee. 8uch case~ are, howner, really inRtanccs of' dcf'ectiYc ob~er

Yation. or of Yoluntary deception upon the part of tli C' patient. A su1wrficial 

chancre may readily be unnoticed by a. pa.ticnt, or C'YC'n by a surgeon. p:1r

ticulnrly if situated in the urethra, 01· neck of the uteru~, or if' unaccompm1ied 

by induration: there is no suflicient eY iclencc to throw doubt upon the truth 

of the axiom, that lite initial lesion of sypl1ilis is 1·m_.ariably a clianc1·e. 

SECOXDAHY Sn·111L1s. 

Between tl1e time of appearance of a chancre. and the period at which 

secondary symplo111s are de,·eloped. there is an intern\] which i:; sonll'times 

called the period of incubation or latency. The formt'r term is better applied 

to the interval between the date or contagion and that of the 1\ppcnra11(·e ot 

the chancre, while in many cases tlic dise:lsc cannot properly be said to be 

latent. a.s the chancre and attendant bubo frequently continue afwr the app<'ar

:rnce of geneml syphilis, the primary and secondary stages oftc'n 1 as a\r('acly 

remarked, o'·erlapping each other. The sho rt est period in whiel1 an untreated 

chancre is known to haYe been followed by secondary c;;ymptom"- is twenty

fixe days, while the arerage period, as shown by an analysis of nearly .j()O 

case~, is about six weeks. Secondary syphilis rarely appears after the first 

three monthR, and almost neYCr later than s ix months, unless the natura l 

ernlution of the <li:sc:ise has been interfered with by treatment. Secondary 

syphilis cannot occur 1l'it/1out primm·y sypldlis !wring prpceded it :1 the 

appar('nt exceptions are due to the primary )o;ymptom;;; h:1,·ing esc·ape<l d('f<'C

tion, :rn event which, as already seen, may readily occur under various cir

cumst:rnces. 

Premonitory Signs.-Ccrtain premonitory 8ymptoms 115ually precede 

the de\·elopment of' secondary syphil is, Ja;;;tiug from a few days to a. '''l'c•k ot· 

more, and consi,-tinA: in febrile disturbance, with languor and general di:;1..·om

fort, rngue pains of a neuralgic cliarnctcr, headache, 80metimcs apparently 

1 This remark does not, of course, nJlply to licrc.ditary sypMlis. 
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neuralgic, but sometimes due to inflammation or the pcricranium, 1 and (par
ticularly in women) :tnu:mia. "With the exception of the pericranial ht:.1.d
ache1 these symptoms u!311:1lly cfomppear upon the occurrence of 1hc emption 
and other secondary symptoms. The mosL characte ri stic and usual mauifcs
tations of secondary f'Jphil is, are cutanl'ous emption~, sore throat, mucous 
patches, an<l general enlargement of the lymphatic glands. More rarely we 
find falling of the hair, certain affel'tions of ilie eyes and ('ars, parnlysisi and 
other symptoms referable to the impJicatiou of the nerYous system. 

Cutaneous Eruptions .-Tl1ere is no definite sypl1 ilitic eruption. 
On tl1e cu11! rary 1 a l:u·gc ll!1rnber of skin dis.eas.cs n1ayoccur as manifestations 
of ~ypbilis, and sernral of them are not unf'requcntly found coexisting in the 
si.\me case. The limits of this work will not permit any extended description 
of the v:.wious syphilitic eruptions, or, as they are often called, Syphilo-der
mata 01· S,11pltilides, for a full account of" whicli I would res pectfu lly refer the 

~~~~~1~:· ~~(,'~~1~ut;i::~~/L:1:~~1·~:1l~1-::~~~~~;~~11;'·~~kt~10~1~ ~;.~C~11;~~~~i~:.: 1 i1~1~~n~~,~~~i~·:~ 
a11d Belhommc and .Martin, in Fmncc, of 1-1. Lee anc.1 '\'. J. Coulson in Eng
land. and or Bumstead and Van .Buren and Keyes in this country. Caze
na.\·e's classification is that usually adopted, dio.'3C eruptions which belong to 
the f'econdary stage of syphili s being the exanthematous (el'ythcma and 
roseoln) 1 the papuho· (syplii lilic lichen), tl1e vesicular (herpesi eczema, 
syphilitic \'aricclla, etc.), the bullovs (pempbigus and superfie inl rupia), and 
the pustular (ecthyma, acne, and impetigo) . Syphilitic crythema. is usually 
the cml icst of the erupt ions, and is frequently so slight as to escape the atten
tion of the patic>nt. :Ecthyma is likewise an early manifostation of secondary 
syphilis. and is YCry often met with in the scalp. There are certain featu.-cs 
which habitually mark all forms of syph ilitic eruption, and which have a 
ee,.tain diagnostic \'alue. There are (I) t.he !"o-called protean cliaracter of 
tlie empt ion , or the :\ppcarancc simultaneously, or in quick succession, of 
more than one \'ariety; (2) the peculiar reddish-brown or copper-colored liuc 
of 1hc el'uption in it$ declining stage; and (3) the absence of itching. Four
nic>1' has lately pointed out a peculiar ity of the skin in sypliilis, which he con
s idci·s quite significant. This is cu taneous anresthcsia, of which he describes 
three Yal"i t!ties, viz., ana:sthc:;ia as regards pn.in, or analgesia (by far the most 
co111mon ), :.1nmsthesia of general sensibility, and anresthesia as reg:\r<ls changes 
of temperature. 

Sore Throat.-The sore throat of secondary syphilis may consist merely 
in erythematons cfHore::cence of the part, or in a snperfi cin.l aphthous ulcern
tion. This may afll·ct the fauces, tonsils, palate, checks, or tongue. Occa
sionally, in tl1is stage, the tonsil may present an excaYatcd ulrer, with sharp
cut edges and sloughy surface, which somewhat resembles a cltancroid , ::md 
lt:u: \Je('n incol'rcetly caller! all amygdaline chn.nc rc. The severer form:; of 
syph ilitic sore throat, with the concom itant affections of the larynx and 
(.('i'Ophagus, belong to the tertiary period of the disease. 

Mucous Patches.- Tliese 1 which arc ali'o called Condylomata, Jlfoist 
Papnles, and Jlfucous Tubercles, :.ll'e particularly interesting bcin~ the 
ma11ifesta.1ion of secondary syphilis which is chiefly conccmcd the trnns-
mission of the disease, though it is probable that any of the forms of 
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eruption may occai::ionnlly pro,·e the !"Ourcc of contngion. l\Iucous patches 
occur on mucous membranes, or where the skin is thi11 1 :\nd particularly wlierc 

~-~;f,.n~u~~il~~~u~::t t~~~b~t 1~1~!:Yb~;,\\~~,1~t:1~:~ b~~1t;:.k~~c 01~1\t::e c~~i1~~~,~~e~~· ~:~ ~::: 

~:~~~}fil~~:~~'.~:i~::~~~~~¥'.~!i. ~~~~;~ 
~11~= f~~~i~~Y1:~:!c1~~l~~:1 ,Pi';~'; ;~~l~~~\~l:·~l~1:~:· ~~~~st I ~;~ct I~~ 11;~l~~~f ~:~ ~:~~: b~~\1~1 ~~r:1~10!t 

~~~: .. ~;:.~:~'.;:::~g!~~: ·:~~~:Fi~~ ~::~~:;~l~:i~~::·~~:~
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f.~1~1,~E::~~:~~:.c~::~:~'.~::~\~1 
characterist ic exudation. Occasionally a clrnnere is directly transformed into 

Fig. l!.)2 . 

(Miller.) 

a mucous patch, in the manner already described. Mucous patches produce 
a great deal of local irritation, and girn mnch annoyance by their offousivc 
odor. They often become ulcerated, and are occnsio11al contluent. At the 
angles of the mouth, on the tongue, and at the mm·g in of the anus, tlicy are 
a.pt to be fi!"5Ured, in the latter situation coustilllting a form of what are 
known ns rlwgades. 

l\Jucous patches met with in e ither sex, but probably 
mo~t often in women. chronic course, and arc apt to recur 
at irregular inten·als. 

U rethral 1 V agina l, a nd Uterine Disch arges, witliout th(' exist
ence of any recognizab le ulceration, a l'e, as poi11tcd out by J lammond, J\lorgan, 
and H. Lee, oecal" ionally met with :l.S symptoms of' secondary s_yphili~. aud 
arc probably more often the source of contagion than is commonly supposed. 

E n l a r gem ent of Lymphatic Glands.-Th is i;.: a very consiMt and 
significant manifestation of' secondary sypli ili:>. The glands most commonly 
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affected are ihe posterior cen- ical, though others are oer:ls ionnlly i1woh·ed. 
The ccr~·ica l engorgement is most marked when a puRtular eruption cxi~t:; 
upon the scalp; this form of gl:rndular en largement is ,·cry difforent from the 
glanduhir iu<luration obsen·cd in the primary stage, thou~h, like tlwt, it usu
ally ends in resolutiou . The p<'riod of development of thi s cbaracteri :-tic 
symptom is, according to Bumstead, from six to e ight weeks after the appea r
an~e of the chancre. 

Alopecia, or Falling of the Hair, is an e11rly symptom of secondary 
sy phili ~ . It is sometimes so slight as lo be scarce ly recognizable, and is mo::;t 
marked when the scalp is the seat of an abundant eruption . Beside the hair 
of the h e~1d, the eyebrows may be affected, and more rarely the eyela."hes and 
beard. Tltis form of a.lopecia is amenable to treatment, and, according to 
Bumstead, is often absent when mercury has been taken in the primary stage. 
There is anotl1 01· form met with in connection with teniary syphili s, which is 
usually incurable. 

Affections of the Eye.-lritis is not nnfreq11 ently met with during 
the secondary stage of syphilis, though the worst form of the a ffection is that 
which occurs in the tertiary stage. The latter, according to Gaseoyen, is 
ren lly clue to syphiliti c contamination , whi le the variety met with during the 
seconchry stnge, and to wh ich Virchow gives the name of serous £rilis or 
peri-frilis, res ults from acciden tal causes, beginning with congestion or inflam
mation of the f'onjunct irn, and i1wohing the iris only secondarily . The rn~
cular sc lerot ic zone arou nd the margin of' the cornea is not very well marked 
in this form of' the <lise;1se, nor is pain a constant symptom. Nod ules of 
lym ph soon appear upon the iris, especia lly around the pupil, and the n.queous 
humor often becomes turbid; the cornea is occas ionally i1l\'olved. The pupil 
is ~luggis h and contracted (occasiona lly dilated), buL there is lit.tie pboto
phobia. Both eyes nre often attacked, though usually not simuil:111eously. 
Tliis form of iritis is much lei:-s intl'actable than the parenc!tymatous variety 
which OCCUl'S in tertiary syphilis. Rett'nitis and Olwroiditis a re occasionally 
met with in syphili s, usually as a concomitant or sequel of iri tis; the symp
toms consist of mistiness of vision, micropsia, and diminution of' the visual 
field, with a feeling of fuln ess in the eye, nnd some ci rcurnorbital pain, but 
without photophobia. It is sometimes possible, according to "'\Velis, to dis
tingu ish these affections from those which are not syphilitic, by their oph
thalmoscopic appearances, even if no other symptoms of syphilis are presen t. 
Syphilis is, according to Cowell, by for the most frequent cause of dijfuse 
neuro-retinitis and entdatfre 1·etiuitis, which are the ordinary forms of the 
disea ... e. The former is quite amenable to treatmen t, and is fortunately much 
commoner than the exudatirn nll'if'ty. Syphilitic affoctions of the lac/11',ljmal 
apparatus liave been rPccntly described by R. \V. Taylor, of New Y ork. 

Affections of the Ear.-Acute myringitis, or inflammation of the 
111e111brana tympani, sometimes occurs in seconJrtry Ryp hili s, and may c·ause 
perm anen t deafn ess from inflammatory thickening of the part. Dr. F. H. 
S1mgis has repon cd two Ci\SCS of inflammation of' the middle ear due to 
secondary syphi lis, and syphiliti c disease of the internal ca r has been obser\'ed 
by lfoosa and by 1\Ioos. 

Affections of the Nervous System.-flemiplegia, with or with
out loss of conscious1u:ss, often preceded by persistent headache, mydriasis, 
and perhaps plosis, is occasionally obscncd in connect ion with the secondary 
stage of syphilis. The explanation of these cases ( in which no appreciable 
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Je,;:.ion may he found after death) is, according to Dr. R L. Keyes, of Xcw 
York, who has paid particuhw attention to the subjcd, that the pnraly1'iS is 
due to ;:rcneral or partial congestion of' 1he brain, analogous to the congci:;tiou::i 
of the ~kin and mucous membranes, whii.:h occur in secondary syphilis. 

Affections of Joints and Bursre.-These may, according to Keyes, 
b<> affocted in secondary syphilis, becoming conge!'te<l and sometimes painftll, 
though in other cases the congestion is painless and followed by effu::iiOn. 

The rn.rious manifestations of syphilis which belong to the secondary singe 
occur with a certain deg .. ee of n.::gularity (ihe exanthcmatous, for im:iance, 
usually preceding the papuJar eruptions), and last, with occas ional intermis
sions, for a period varying from one to six months. They are general sym1~ -
1om~, that is. are met with in various parts of tile body simultaneously, and 
tend to a spontaneous cure, lca,·ing, as a rule. no traces to ma.l'k their course. 
In mil<l eases of syphil is, the disease nppears to wear itself out in this stage, 
and tertiary symptoms are therefore by no means of i1wnriable occurrence. 

TEHTIARY 8YP111LIS . 

.AftC'r the subsidence of the secondary stage of syph ilis, there is usually nn 
interrnl before the de,·elopment of tertiary symptom:;. This inlernd is of no 
definite length, being in some cases of several years' duration, and the patient 
meanwhile being apparently quite well. while in other cases the third stage 
begins before the second is concluded, so thnt they absolutely O\·erfop each 
other. Tertiary syphilis may affect almost any tissue or organ of the body, 
and the symptoms of this stage are deYeloped with Aueh irregularity as to ren
der it impossible to class if)r them chronologictdly. The third stage of syphil i.s 
is called the stage of deposit, as it is marked by the deppsit, in various parts 
of tl1e body, of new ma.terinl, which may take the form of a. contractile lympb, 
leaving depressed cicatrices, or of :~ soft gummy ~ubstnnce, constituting the 
so-called gummatous syphilitic tumors. "-e may consider successively the 
manifestations of tertiary syphi lis, in the 5kin, mucous membranes, eyes, 
solid viscera, ne1Tous system, areolar tissue, muscular and fibrous tissues, nnd 
bones and periosteum. 

Skin.-The chief cutaneous manifestations of' tertiary syphilis, arc the 
tub<'rculm· and squamous eruptions, together with :\ destrnctirn form of 
rupia. Syphilitic Tubercles, which may be ei ther dry or ulcerated, occur 
mo~t often on the face, especially a.bout the lips and nose, wiiel'C they occa
sionally produce great clisfiguration. They begin as small , solid , cutaneous 
tumors, of a dusky-red colo1:, and with a firm base, and are frequently de\·el
oped in connection with the hair-follicles. They are often aggregated in a 
circular form, and, if resolution occurs, lea"e clcpre:;sions in the skin. which, 
though at first copper-colored, ultimately become white and scar-like. The 
ulcerated syphi litic tubercle occasionally produces great ravages, an<l may be 
mistaken for lupus, rodent ulcer, or serpiginous chancroicl. It hcal:s with a 
characteristic white and depn~ssed cicnlrix, if the ulceration lu~\'e extended 
deeply, or with a tliin and shining sca1· 1 if supedici;i\. The squamoits erup
tion assumes the form of Psoriasis, Pityriasis, or Lepra. Syphilitic pso1·i
asis oft<'n attacks the palmar and plantar su rfaces, and the emption is in 
these situations very characteristic of the Jmtnrc of the diseaS<-'; palmur or 
plantar psoriasis may be attended with cracks and fissures, which cause a 
good den\ of irritation and interfere with the functions of the part. The late 
form of Rnpia, which occurs in connection with tertiary syphilis, differ:; from 
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that ~een in the secon<ln.ry stage, merely in the g:r<'alcr depth to" hi(·h ukf'r
:it,ion rxtcnds. Jn this stage a sc,•ere form of' .Alopecict i8 OC('a,;. ionn.lly fiec n , 
in which the hair-follicles all o,·cr the bod.v m ay be d<>::-troy<•d 1 th e al!Cc1 ion 
being of course incurable; this ni.riety of alopccia usuall y occu r1> in con nee-

Fig. 193. 

Syphilitierupia. (Druill.) 

ti on with the tubercular eruption already desc ri bed. Syphilitic Onycl1ia, or 
ulceraliou in the matri x of the 1wils, which become di')' and di sto rt ed. and 
are (in;t.ll y thrown off, is a. concomitant of the squamous e ruptions, and attec1s 
the hands more often than the feet. 

Mucous M embranes.-The tongue i:; often affected in tertiary 
syphili:s; it m;~y JH'cs1:11t wltite patches upon its su rface, apparently clue to 
lymphy deposit and opacity of the ep itlieli11m1 upon the detachment of which 
a smooth nnd sli p:ht ly dcpre~sed spo t remains-or there may he a tubereular 
condition of the tongue, analogous to that described as atfecting the l'kin , 
which may end in ulceration, or may assume the fol'm of a deep-seated 
lymp hy clcpofiit, causi ng st iffness, contrat.:tion, and distortion of the organ. 
The ulcerated form of' linµ: ua.I sypl1ili s may cause gren l clei-ilruction of the part, 
and ha,: been mistaken for epitl1elio111a : the h t te1· affect ion attacks particu
larly the side of the tongue, is solita ry, and inYoh'es the submaxillary gan
p:li;i; while the lingual syphilitic t11bercle is commonly multiple, occupie~ the 
dor~um and bas~ of the tongue, and i..;; not attended by e nlargement of the 
lympliatic gla nds. 

The tonsils, fauces, and palate suffer in terti:ny syphili s from ulceration. 
which ma.y be circum:;cribed or pha.geclrenic. The latlcr rnriety usually re
sult s from the ulcemtion of syphilitic tuberr le, and may produce very wid" 
destruction of part s, i1l\'olving the soft palate and uvula, pillars of the fauce~, 
and orifices of the Eustachian tubes, and caus ing difliculty of swallowiug, with 
pc>rha.ps l'Cgurgitation through the nostri l ~, deafness, and ditficuhy of articula
tion . The . discharg1~ i ~ very ofl:Cmi\·e, and the ulceration may extend to the 
11osc, larynx, or ccsopliagus, or may e\'en irn-ol ve the cc1Tical Ye rtebr:r. 

The lar!Jn.t a nd trachea may be affected with a deposit of syphilitic wbercle, 
which may undergo ulceration , <:ausing dyspncca, often of a pnroxysmal cha
rncter1 nnd perh:.ip~ requiring tracheotom.r for it~ relief. Contraction of the 
windpipe may occur. constitut ing tracheal su·icture, or the \'Oicc may be per
manently impt•ircd by alterations of the \·ocal cords. 

The pltary1t:r and resop!tagus may be the scat of syphilitic ulcerat ion, and 
ccsopha,!!ea.I i;:tricture may result after ci('atrizat ion. The colon mny he, acCOl'd
ing to J>aget, affected in tertiary syphili8 with a form of ulceration analogou" 
to the ulecrated tuhercle of the skin . Cullericr has described a S!Jpliilitlc 
ent<'ritis 1 which he co11sidcrs analogous to the crythemn. of the skin, and as 
therefore belonging to the secondary pe riod; hi s \'iC'ws upon this point, how
en·r, arc not generall y accepted. The rectum may become ulcerated in 
t c rl iary ~yphil i ::, givi ng ri se to a trouhl e:-:.o me form of' strict lll'e in tliat part. 

The 11ret!tra may be i1wohed in tertiary ~yphili s, and If. l ... ee belie\·Ct:; t hat 
many cases of stri cture arc of' syphiliti c origin . 
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Eye.-The worst form of syphilit ic iritis is that which occu r ,. during the 
l<'rli:~ry st:.1gc. In this rnl'iety of the 1.1i:-;e:1:::.e the iris i:::. prim:irily att;icketl. 
but in an iu . .;idious a11d nlmost painle~s manner, h(•coming the :<(«lf of a depo,;.it 
of yellow tulJcrclcs, which al'C shown Uy the microscope to be identit:d in 
stna·ture with the gummatous tumors found in other pnrls of the body. The 
deeper-seated structure:' :.lre occasionally in,·o1n-d, permanent disorg-anization 
bein~ then apt to occur. though Dr. Hankin, of Xcw York, hao; reported a 
remarkable case of syphilitic atropliy <?f both optic 11P1Tes, cured by large 
dost .. ~ of mercury, strychnin. :rnd iodide of pot~!'ium. R W. Taylor reports 
<':l."C''"' of tertiary. as well as of secondary, s-yphilitic disease of the lac/11·.l/mal 
apprtratus, while C. S. Hull has obscn·ed optic neuritis and paralysis of the 
ocular mvscles as a rcsull of.-yphilis. 

Solid Viscera.-Yi:;ceral :;yphilis ha;;, until recently, not attracted as 
mtwh attention a. . .: it desen·es. Among the ortran;;. (apart from tho;;.e of' the 
nen·ons s.y~tem) in which syphilitic \e:;ions have been observed, mn.y be par
ticularly mentioned the IPStis, lin~r. spleen. kidneys, mesenirric glands, lung-;;., 
and heart. The limits of thil-l work will not permit rt description of the 
chantJes produced by syph ilis in any of tl1esr ,-isccra, except the testis i aucl, 
in<lt•ed, ~~'philis of the internal 01·~ans is l1abitu:1\ly treated hy the physician, 
ratlwr than by 1he ::,urg:ron. For a full account of thtse affections I would 
refrr the reader to the work of Laneereaux, which has bet'n transla.ted f<w ihe 
New Sydenham Societ,·1 and which gi,·es a Vt!!')' compleLC account of ,-isceral 
syphili:;. 

Syphilitic Sarcocele. or Syphilitic Orclu"tis, appea,rs under two forms, the 
inh'rstitial, and the cir<·um:<cribed or gummy. i nterstitial Orcliitis occurs in 
the early part of the tertiary stage. and is attended with the formation of a 
contractile lymph, which occupie:- the trabecuhc of the l.e:stis, renderillg the 
organ hanl and dense, and .sometimes ew;:n111:1lly lea.fling to its atrophy. One 
te..:ti,.; only is u;;;1mlly affected, becoming sonH.·wliat (·nla.rf!ed. but painless, and 
giYing annoyance only by its wei~ht. Jlyllroccle often accompanies thi!:l form 
of the disease. which is ,·ery chronic, and rarely followed by suppur:.ition. 
The r'ircumscribed or Gummy 01·c!titis wa,_, first described by Jlamilton, of 
Dublin, as T11bercular Syphilitic Sarcocel<'. Jn this v:1riety, numnous 
ma ... ,.:es of a yellowish.g1·::iy color are deposited in various parts of the testes, 
both of which are usually affected. These ma;;.i'es. at first firm, undergo 
softening, with fatty or creiaccous degeneration, and not uufrequently lea.ti lo 

suppuration, with the formation or fistulous opening$, and occasionally a fun. 
gou,.; protrusion of thr testicle itself. rndcr the microscope, these yellowish 
ma,.;"ps are found to differ from ordinary lymph, in containing a large amount 
of cell,; and fitt glob11le.:;, with cr~':-.!al,.; of mar~/1.rine . The oi-ary is occasion
ally affoctcd in tcl'liary sypliifo;, in a s imilar ma.1111e1· to tlie Lesticle. 

Nervous System.- The brain and spinal cord suffer in tertiary 
syphilis, deposits of a lymphy or gummy n:.\ture taking place in the substance 
of tho . ..:e onzans, or in their membranes, and giving ri.::c to nu·ious nen·ous 
disturbances, such as Epileps,IJ, Paralysis (wl1id1 may be loc:tl or general), 
C/1rn-e<t (a rare manifo::.1ation of syphilis of which Dr. R JI. Alison h:tf;, col . 
1ectf'd four cases-), 1Jfentul Pert11rbatio11 1 or, a ... pointed out. by :\I. IL I lcnry, 
ab<:.olute Dementia. Diabetes is said to liave re:;ul!ed from :;;yphilitic di;;ca,.,e 
of 1he base of 1he br:tin. The credit of' fir:->t. distinctly n·c·o.znizing- the exist
ence of syphil itic lesions of the central 1wrrnus f<_Yl'item, is d11e 1 I belif'\'<.', to 
Reade, of Brlfost, Ireland, whose fir,,.;t papn was written in UH7. 1\iough not 
publi:shed till some yeal's s-uh.:-equcntly. Tlie subj(•<·t has sinec then n·crind 
a good deal of attention, antl claUonLte memoir:; hare been written on syphi-

2V 
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liti c attections of the nnvous system by se,·cral authors, C'specially by T ... ng
neau, the younger, and Zambaco, to whose works thf' reader i!"' n·~p<'('ff1t!ly 
referred. A few ca:::es are on record, in which syphilitic deposils liarc been 
found in the neri·es. as well as in the nerve-centre~. 

Arteries.-The occurrence of ~~rterial clt:-grneration as a result of syphilis 
lrns long been recognized, but the change has been supposed to bf' iclc11tical 
with atheroma. Accorclin~ to lleubncr and Ewa.ld 1 howeYer, it differ1' from 
that condition in aflecting exdusi,·ely tbe smaller :l.rteries, and in Jia,·in~ no 
temlency to gclatinoicl 01· cartilaginoid chang-e, or to fa.tty or calcm·(~ou!-l de
generation . The syphilitic cha.nge, according to these author1', consist" in 
the formation of a. new g-rowth of tltc connccii,•e.ti~sue t)'pe, occupying- the 
inner coat of the ns~el, and formed by nucle:ff proliferation of tlw ct"ll5 of 
the cpithclia.l lining. lf $0 large as to oc.:cluJe the artery, thrombosis occurs 
and is followed by atrophy of the vessel. 

Muscular and Fibrous Tissues i Bursre.-Gummaio11s Trnnors 
occur in the voluntal'y mu~des, tendons, au<l fasci<c, interfering with the 

Fig. 19-l. 

Syplilliticpo.uari11. (1-"rornapo.tioutattheChildron'sllospitat.) 

an<l somct imc" cn.u~ing <leep and painful ulcer:-;. 'l'hcy 
Kt•yc:-, affoct thf' bur::••e, either prinuirily or by exten · 

fo the fingers and. toes, in which situations they m:iy 
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inrnh-e ciiher the superficial ti-=sucs, or the periosteum and bone (when clis
or7anizatio11 of the joint" may follow), the.\· f!:i\(• rise to tlie troulile:some con
dition known as Syp!tilitic Prrnaris or Whitlow, or Syphiliti'c Dact,11li'tis 1 

the latter name being preferred by Taylor, of' ?\ew York, who lia.s gi,·en an 
cx1:cllcnt account of thf.' affection. (See Fig. Ul 1.) Hicord and other,; fl.ta.le 
that syphili:::. may cirn:se rigid 1nuscuha contraction (a:' of the liiceps), without 
orµ-anic change. The so-called congenirn.1 tmnor of the sterno-mastoid muscle 
appe~\rs in some cai\es to be t\ syphilitic lesion. 

Bones and Periosteum.-Periostitis is of frC'qucnt occuncnce in trr
tiary syphilis, ;\nd the perio"'teum of those bones which arc sul>cutancons is 
mo,::t often aHected. a.s of the tibia, cranial hone". cl:wicle, sternum, radiu::, 
an(I uln;\. Osteocopic (literally, bone-tiring) pain i;:. often obsen'ed long 
before any other symptom, and, in a large rna.jority of ('a,::es, has the pccu
liarit.v or being aggrnv:_ued by the warmth of bed. Syphilitic perio,.titi:. is 
usually circums.cribed. and gin•s ri::;e to the formation or oblong swcllin~s, 
called 1w_d_es, which arc commonly hard and indolent. being due to lymphy 
deposit in and benc1lth tho prriostcum, but \1·ltich in otlier <:a."es are Huctuating 
and tender, and n.pnarcntly due to the deposit of glllnmatou.s material. They 
ma_\' often be disper::"ed b~' treatment, but occa-.ionally pt·r,;:ist, becoming con
,·ertetl into cxosto.:o.es. .Suppuration rarely occurs, unlc,;:s the hone itl'elf be 
im·olve1l. Syphilis affects the bo1ies by produeing chronic osteilis, leadiu~ to 
hypertrophy ancl indura.tion, or to caries and 1trc1·osis. These may nffoct 
an~· bones, but are most frequent in the jaws and skull-either the vault or 
ba;:.e, but, according to IL Allen. rarely both together-and sonwtime::i lead 
to de8truction of the hard pah~1e 1 falling in or th(• no~e. or gni"e cerebral 
disturbance. Ryphilitic necro::.i;;. may, ac('orcli11g to Yir<.'11ow, Le recognized 
by obs.t>rving that the sequestrum ha::. a perf'oratt'd «md worm-eaten appear
ance, which he a.ttribm<'s to the previou;;; exi;:;tl;'ncc of gummy ma!tcr in the 
p.an. A peculiar form of dry caries i;;. dcs1.:ribcd by thl' i::.ame wri!t>r, ns clue 
to the pre:o.iiure of a ~ummy tumor, leadin~ to infl:1mmatory a.trophy without 
suppuration. Two such cases are reforred to by Erit.:11.:;cn, both occurring in 
the head of the tibia. 

JT1rnEDITARY RYrmLIS. 

The natural history of this form of syphilis differ:.: from that of the acquired 
variety, chiefly in Jia,·ing no primary Sl<l,~·(•. A f'retus may be intt-<'trd in 
several ways: (1) the mother may be the subject of scconJ:ur or terti:1ry 
s.nlhilis, the father being heallhy; (2) both parents may be ::yphili1ic, wh<1n 
the dii-ease will probably be inherited in a wor:'C form than if ont' alone be 
atfocted; (3) the motlier mny he health.'· at the time or conception, but may 
acquire 8.vphilis during pregna1wy. and tmnsmit it to her o:li:.pring; and 
( q the father may l!"all:'lllit the ciiRea~(' IO tile frctuR 1 Wilhont clirettly infe<:t
ing the mother, who, howenr, may in turn be infPtted b_v 1\te ernbryo. The 
bw•r morle of tran~mi:.~ion i~ denied b.'' ma11y author::., and is certainly of 
rnrer oc:<:urrence than the othC'r~. The syphilitic embryo \'Cl')' often dit•s 
before the full Lenn ot' intra-ute1·ine life i~ accvmpli.!:lhcd, and abortion 1.IH'n 
follows,. Oceas.iona.11.'·, thou~h rnrely, a child pn:sent.!:I mucou~ patel1es and 
other unmistakable evidences of gyphili" at the moment of birth. an1l the 
di::;ea.i:;e is thtn propel'!}' call(•d congenil(t/. :\lore oft(1 n. howenr. lhc child is 
appa1·ently healthy wlu::n born, or. if cacheciic, prt·:::t•nts no tll•finitc morhid 
k:.:ion::. lJerctlilary ;;;ypliilis is us•rn.lly developed from a fortnight to two 
months afttr Lirtlt. \mt miw apprar at nn_v timr within the firM yi>al'. It is 
,·cry doubtl'ul whetht:r the first manifestation of hereditary .syphilis cn:r occurs 
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D 1AGXOiHS OF SYPlllL IS. 

I haYe dwC'lt at Jen~tb upon the natural history anrl morbid anatomy of 
sypliili!;;, because it i.o; only hy mf'1u1s of a. 1horough comprcl1ension of these, 
that the ~11rg-eo11 is able• to ret'ogni7.C and ritrn.th d11(' sip;nificance to tlie Yn.l'ious 
i:;ymptom!'i of the affPction-these symptoms being- often deYeloped with ap
parent irrcg-ularity, and being eon;;;tantly modifi(~d \Jy p1·e,·ious trea.tmcnt. or by 
Y:trio11s extraneous eircnm.,;tanee~ . I n the lliagno1'is of' most d i;;;cn-:cs, great 
af'i"i"tante can often be obtained from the patient, who, if ordinarily intrlli
µ;ent, (':Ul u.sunlly g-iw: a more or le:<s complete history of his own ca!'e; but in 
i-yphi l i~, Yf'r_v little reliance ('an be pla('ed upon thf' l'll:llC'ments of' the patient. 
Apart. from wilful dC'cPption, or coneealment, to which there is of course 

1 Dr.('. S. Bull h:u; f:.t'f'n syphilitic i1·ili>1 n11d il'ido-choroiditis within a few hours of 
birth, tlw affection then beiug p roperly called congcuital. 



DIAGNOSIS OF SYPHILIS. 453 

lmustml t('mptation in mftny cases of syphi li s, there is another difficulty, 
whid1 is tha1, the ~.rmptoms bl'ing spread ornr a term of' year~, and often in 

;~;~~::1,';7~~ r t:~·ii~~~n1~~~ a1;:~: i~J11\~s~~~·1it~:· :~~% ~~~ttc1~1t<~~i1~~f~ 1111~11~1~s~;~, ~~ ~:~~~~:~ ~: ~ 
apt to mis.lead the surgeon by giving enoneous answers to sueh ques1io11s as 
are propounded. The most important point for consideration with refcr-

;;;~~;,?e t~\~0~!~'1f1'11:~~sh~~i;,.::.;;.c'r)t·rf~.~!'~~ i~11t~'.:i1sn~~~~~i.~~ ~~:!~!,1 1~;.1i ~I:~:~ P~~~ 
sible, to m~ike this diagno~is, without earcful and repc:~ted Obi'=-en·ation: the 
surgeon must in facL rdr 1norc upon the 1wt111·al histor.11 or the rlii'=.ease, than 
upon the symptom,,; pre~ented n.t any one period. The diagnostic mark4 
between chancre and elmncroid may be con,·eniently presented in parallel 
colmnns:-

Beside the information <lcrived from obsern\.tion of the patient, valuable 
aid in forming a diagnosis may be sometimes cleri,·ed from c01~frontation and 
inoculation. Confrontation consists in examining the person from whom the 
disease has been contracted, and its value depends upon the fact that cha11-
croid can only produce clmncroid, while syphilis can only be imparted by a. 
syphilit ic lt:sion. It, is in many cases, from obvious reasons, impossible to 
make use of confrontation, but, when arn.ilable, it is a diagnostic means or 
great ''alue. 

inoculation of either chancroid or chancre, should ne\'Cr be practii"'ed ex 
cept upon the patient':; own person; if the suspicious sore be a chancroid. 
inoculation will produce anotii L'l' cha.nc roid, while if it be a cliancrc.1l1e result 
will almost inrnriably be negati,·e-tmless the original sore ha\'C been tinH 
irritated by treatment, when inoculation may indeed produce an ulcer, though 
not, probably, one of a clmncrous nature (i"'ee p. 411). 

Microscopic e.r(w1ination has been employed by Biesia.decki as a. means of 
dh.tinguishing chancroi<l from clmncre. Sections of a chancroid present np
pt:arances identical with those of' simple ulceration, while in chancre the 
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Syphilitic Bubo is not likely to be mistaken for any :ttfection except 
cli/'()1uc scroJidous adenitis. lf there be no concomiiant sip:ns by which the 
nature of the case may be rC\'cn.lcd, the surgeon should a,·oid gi,·ing mercu1·y 
until the tlen:lopment of second:.u·y symptoms. 

Diagnosis of Secondary and Tertiary Syphilis.-Uere the 
surgeon must rely not upon any <me or two sympto1rn:., but upon the cocxist
<.-ntc of :i number, and e::.pccially upon !heir cOUl':it' :ind order of development; 
in othc::1· wonl~, he mu~t rely upo11 careful clinical ob:)nrntion, and his general 
knowlcd~c of the natural hi:-;iory of the di:-:.ease. A surgeon meeting with a 
ca~c of i1·itiil-, or of cutaneous eruption, or of periosteal rbeumatit;m, in a per$Oll 
of notoriou.::.ly lax mor:.1\ity, .::.hould not at once jump to the conclusion that 
tlie disea~e is probably syphilitic; for to do so would be as unphilosoph ical as 
it might be unjust. JI', on tlie other hand, a patient should suffer from fre
q11cnt a.Ltacks of recurrent iriti,::., co ppcr-tolorcd eruptions of Yarious forms, 
post -cen·ical cngorgemenr. nJopc<'ia, and oeC':t8ional de,·elopmcnt of mucous 
patches; or from o:-teor.:opic 1mins 1 indolent nodes. irnd gm111na.tous tumors 
of the an-'olar ti:s:sue-evl'n though such a patient should appt'ar as Yirtuous 
as Joseph, or ns wisi;: us Penelo1 e-thc surgeon might rC'a ~onably conclude 
that he had to deal wi1h n Cll!-C (Jf syphili.::., and should direct hi s rtmedies 
accordin~ly. The diagnosif' mn.y olt<:ll be U8~ii:.ted by ob8en·ing the traces of 
past ma11if'e~tations of the dis1-'ase, such as induratiou of the grnital organs, 
or of the inguinal glands, or 1he cleprcstied white citatri ces of ~yph ilitic ulcer
ation. Tlie scat of ulceration is oflen in it:-elf s ignificm1t. Leg ulcers which 
are not syphilitic, are almost always found below the middle of tlie C'alf, and 
any ulcer of' obscure origin, situated at a higher point, may accordiugly be 
looked upon with suspicion. 

Fiuully, the diagnosis of syphilitic atfectio11s of the viscera, or nervous 
system, in the absence of' ex ternal manifeslntions, CHn oftt>n be merely con
jectural. Light may, howc,er, ofkn Le thrown upon such cn.ses, by noting 
the dfect of unti-sypl1ilitic treatment. 



TREATME~T OF S\'PLIILIS. 455 

P1lOG~OS I S . 

for~~~:.t}~~ is, ·~~I i:e?~l ;l~~)<: 11·~~1 j r;~C~~:~t ~:~l~f\~ ~zr: ~~~l \ i: .~\,:~!~~C~I' J~~~~j ;~l:J ll<~ll~l~ 
with other disea'\e!:i/ to beeomc less \'indent by frequent trnnsmisio'iion. A 
consid<'rablc number of peri'ons-more than is commonly supposed-arc, 
besill<'", at lf'ast partially protected by inheri1a11cc. i'ilorcon.!r, ail surgeons 
more genernlly understand the nn.turnl hi.story of' the affection, their !rcaunent 
ha:<. become rnorejudicioui'; and the reckless use. or ah11sc, of mercury, which 
wn:-; formerly so common in eases of syphilis, and which undoubtedly exer. 
ci~ed an untoward influence on the course or the disease, has now g inm way 
to a 11tore moderate and philosophical employment of this pow<'rful remedy. 

In a11y indi"iliunl case, tlie prognosis will depend upon SC\'eral circmn. 
stance::. fofoction from a deep (llunteri:rn), or from a phngedmnic cliancre, 
will probably gi"e rise to a wor~e form of t lw disca..:.e tlm11 wou ld be acquired 
from (·ontact with secondary le~ions . A deep ('hancre U!'iually indicates :-i 

gr:l\'er inl(•ction than a :;uperticial erosion. If a patient be of a strnmous 
con:otitution. or brohn down by previorns illnrss. or of dis:-<ipated h abit~, the 
prog110 .. is will, other things be ing equal, be less fa,·orable titan in tlie ca.o:c of 
one who is robust, n.ncl who will probt~bly tn.ke due en.re of his health duri11g 
the course of treatment. Secondary symptoms will almost invariably occul', 
in en~ry ca"C of ~yphilis. but in n. mild case will probably declare themselves 
at a hlc>r period, will bt' less intense, anrl will be more C\':tnescent1 than in 
one which is SC\'Cre. Again, the form of the first eruption is of prognostic 
rn.ILw, an erytltema. or roseola, inc\icating a milde r form of syphilis than one 
of the other rnricties. ' n1Cn the tertiary slage has once appea,l'ed, the 
chances of complete reconry become very doubtful; though the disease, 
hO\\'t'\'('I', can m1·ely under these circumslanccs be entirely cra<lica:ted, its 
manifo;;tMions miiy, in mo,,;t insta.nc(•::;, be, by judicious tn·atnwnt, held more 
01· les1' in check, and life prolonged with con.siderablc coml'orL to the patient. 
Death from acquired syphilis is rare . 

The prognosis of' hereditary syphilis, if properly treaiell, 
hie as regards lifo, unless the disease be manifC;;;tC'd at the 
soon after, birth, when a fatal result may be feared. 

TREAT:llEXT OF SYPlllJ.IS . 

Treatment in Prim ary St age.-As f')'philis is a constitutional dis. 
em•e, it is to be met pl'incipally by tonstitutiornd treatment. The most rn.lu
able anti-1'yphilitic remedy is unquestionably mercury, the next in \'a.Jue being 
probably the iodide of' potm:.~ium.~ It is believed by most authorities that 
not. 011ly rlo the primary ma11ifostations of syphilis di~appcar more quickly 
when mercury is given, than when it is withheld. Lut that t he development 

~~ct;~~~.~~.:~~y 0:~~~;~~:1c1i~; ;l~'~n<~:~~~71~i;t~~Mi~~1~1 ~tf i:;;~"~.~~~~~~1;1 tdl~~~~ 1~~1~\rl~~~ 
mnry stage. P rof. Bums!C>ad and others believe, ho1,·eyer, that, upon the 
wliole, tl1ose cases do Lettt:r i11 wliich mercury is witlihcl<l until the onset of 
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the secondary stage, and hence only use this drug for primar)' syphili;.:;, in 
excepti ollr~I ca:::es. ) fy owu opinion is that, whi le there can be no doubt that 
a cliaucre will heal under local applications alone, yet that, if tbe nature of 
1he ~ore be well marked, and particuhirly if it. be uccomp:ln ie<l by the diarac
teristic sypl1ilitic bubo1 it is;, 011 the whole, safer to give mercury, taking- {'arc, 
of course, to g11a.rd against salivation, and di):,cont inuing the reml'dy if it 
appt'ar to irrit:tlC the patient'~ system. If', ho\\-e\'er, there be the bii~htef;t 
doulJt as to the nature or the so re, or if the general condit ion of the piiticnt 
be such as to contrn.-indicatc the u~c of mercury, it is much better to rely 
upon local measures, giving only 1onics 1 or such other medicinal agent~ al:! 
mn._v be required by the par1icubr exigencies of the ease. I?or prirn:iry 
syphilis, mercury is , pCl'haps, best given by t he mouth, and the preparation 
which ] prefor is 1.he pro tiodicle (hydr:~rg-yri iodidum vi r idc of the [. 8. 
Pliarmacopccia), which may Oe connnicntly combi ned with opium, as in the 
following formula. B. l l yclra.rg:. iod itl. Yi r id. gr. iij-iv; Ext. opi i gr. ij; 
Confect. opii 3j. :'IL DiL in pilul. ~o. xij. Rig. One three times a day. 
This combination may often be used for many weeks, or e\·en a longer time, 
without snJi\·ating, purging, or producing :my other disagreeab le effect. It 
should be disconti n ued as soon as any tcndc rnC$S of the gums i:;\ perceived. 

"'it.It regard to th<> Local 1~·eat111ent of diancre, all that can be dotle i.;;; to 
keep the part clean nml free from sources of i l' ri1:1tion, lia.stt::ni 11 g cicat l' iziition, 
when !tea.ling has begun, by oceaRional light toud1(·S with nitrate of sihcr. 
There is no adntntnge to be gained by attempting to destroy tile imlurate<l 
base of the SOl'e by cauterization, fo r there is e\·e1·y reason to U_elieve lh:lt ~ys. 
temic infection has taken place at or before the fil'sL appearance of the chancre. 
Excision is recommended by $Ome .-iuthor:-, and may be resorted to under 
cxccptiorn1 l circumstances: thus if, in :i case of phimosis, n. chancre were 
situated at the extl'cmity of the prepuce, circumcision woultl be juruifiable, 
though it could hardly be expected to cxereise any curntive influence over 
t he course of the disc.-ise. ]fa <·hancre be attacked with phagedama, adrnn
tagc may be cl<:rived from the use of opium, and of the potns.sio-tartr.-ite of 
iron. both locally and g('ner;1lly. with free stimulatio11, if the condition of the 
patient reriuirc it. Mercury may be gi\'en cautiou:;ly, and 1 as it were, tenta
tively, bein;:?; discontinued if t li e phageda-:nie action continue to spread under 
i ts employment. Cauterization with ni1ric ac:id, which 1 it will be remembered, 
is the g reat remedy for phageclrenic chall croid, is rnrely needed in the treat
ment of phagedren ic chancre. lf the surgeon suspect the existence of a 
mi':red chancre, he should treat the case as one of simple chancroid. un til the 
syphilitic nature of the affection becomes C\'ident. Cauterizat ion with nitric 
acid will, in such a. C:1::;e, be req ui red under any circumstances, and little or 
no harm will result from delaying the use of mercury until the d iagnosis has 
been rendered positi\'c. 

But little can be done for the treatment of Syplii!itic Bubo: attempts may 
be made to promote resolutio n Uy pressure, or by the employment of <liscu
tient appl ications, though the latter should be used with great caution, leRt 
they induce suppuration. Pressure may be conveniently applied by mean5 
of a compressed sponge and spica bnndage, or by means of a suitable trus~. 

Jf !he patient remain in becl 1 a weight, or hag of shot, may Uc simply laid 
upon the groin . Inunction with mercurial or iod ine oin tment. combined 
with the ointment of hyoscyamus, or of's lnunonium, may sometimes be atlvan 
tageously employed; or t he part may be simply COY('red wilh mercurial plaster, 
or e\'en wit h the Ol'dinary soap plaster . 1 h:n·e i;;omctimcs obsenred benefit 
from the npplication of tincture of ioclinr, mound. but not over, the enlarged 
gl::mds, in the way rci:ommended by F .• Jordan. An Au:;trian surgeon, Dr. 
Jakubowitz, recommends injections with a liypoclermic syringe of a solution 
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Secondary Stage.-By the course of treatment a.bo,·e described, it is 
possible, though not probn.ble, that the de,,elopment of scco11dary symptoms 

~fi~~,~~~ 1~:i~'.i~:E~~I:i.1:::~'.~~~·~::f.~~:i~:'.~;~~:1:,·'~~11ri:~~;;,~~E:,::~.-~~~:~i!.~ir: 
riou~ consequences having re::.ulll'd from its incautious or too pro longed 
adminii'tr:.ttion, during the priniary stnge of the di!"ease. An impol'ta11t rnle 
to be n:rnembere<l in the u:-=;c of' men.:ury, in all stages of syphili s, is tliat the 
drug should be ,·cry ,!!raduaJly introduced into the system, and that !:a.li,·niion 
should be carefully a,·oi<led. 1 In the secondary stage, mercurial inunrti'on 
is, 1 think, prefi:•rable to the internal adminislration of the remedy; half a 
drachm of nwrcurial oin tmen t, or, which Berkeley llill prcfor!', an ointment 
containing twenty per cent. of the ol(·~lle of me1·cury, m:ty be slowly ruhbeJ 
into the innC'r pan of the thighs, once a day (the hand being co,·crctl with a 
soft k•ather glon~, !'Oaked in fat to pre,·ent absorption, if tlie trcatnwnt be 
carric<l out b.r an attcndant) 1 or into the soles of the feet, as recomnwnded 
by Coulson, in which case woollen socks should be consta ntly worn. ln in
fantile ca~e!', a few grains of the ointment ma.y be smeared upon a strip of 
flannel, which is then applied as a belly-band. In many cases, the u:-;e of 
inunction is objccte<l to by the patient, and, under such ci rcumstances, ,·arious 
prepanttion;:; or 11H'rtlll'!7 may be giYen Uy the moi1tlt, the best probably b1>ing 
the rorrosi\·c chloridr, in do,;es of from one-sixtt:enth to one-eighth of a gmin, 
three times a day, after meals . lt is best given in solution, much <lilutccl, 
and may be conn!ni1:ntly combined wiih the bitter tonics, with the mill'iated 
tincture of iron, or (dissoh·ed in ether) with cod-liver oil. Tile following 
formula-., the SC('oncl and third of which are imitated from llumstea<l, will 
usually pron:! S{itisfoctory :-

The reel iodide of mercury is also a good preparation, in cases of secondary 
syphili ~, an<l may be gi,•en in combiiuu.ion with the iodide of potassium, in closes 
of one-sixteenth of a grain of the fonner lO eight or ten grains of tile latter 
remeclY. 

Jle1:c11rial fumigation may be employed in obstinate eases of cutaneous 
syphilis, and is the method preferred hy Lang~ton Parker and II. Lee. The 
patient bt:-ing incloscd in a suitable framework, coYered with oil-cloth, slt'a m 
is introduced, togctlte1· with the fumes derived from the slow volatilizo..tion of 
a drachm or two of calomel, or of the red oxide of mercmy, by meani:; of' a 
tin pbte heated with a spirit-lamp, or, which is perhaps better, by means of 
the ingenious apparatus devised by Dr. Maury, of this city (F ig. 196). 

The use of mercury by hypodermic i'11Jectio1i has been of late successfully 
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resortc>d to, in cases of syphil is1 hy L t>win, of Berlin, R " - · Tnylor, of:Xew 

York, mid other~, au<l this mode of exhilliting the drug may hl' l'mployL·d 

wht•11 other methods are for :my rca..,.on t.·omm-imlicated. From one-twdfth 

to thrcl•-cighths Qf a grain of the COITOsi,-e chloride, Ji,.8oh·cd in I.) miuims 

Fig. 19G. 

lhury•,rnmi<;ating a1·pantu11. 

of water, or, which Staub prC'fors, in a chlor-albuminous ::olurion, made with 

muri:iic of ammo11ium, common rnlt, and white of c~f!g. 1 may he injected 

onec or lwice daily, or, which is JJl'eforred Ly Hagazzoni, l1alf' a grain of the 

biniodidt•, dis~oln1l with a little iodide of JiOta~sium in half a fluidrachm of 

distilll'li water. Either of the1iC mcthods I 8hould conoider upon the whole 

hcttl'r th:~n the injection of calomcl, suspcnrlc<l in a mucilage of iu:acia, as 

recomm<•nded by the Jta.lian surgeons J>irochi :ind Porlczza. 
8hould Salit•ation occur during the admin istn11ion of mercury, tlie n•medy 

mui:;t be ~loppe<l, a111l a..;tringcnt and detergent moull1-\\ :ishes freely C'mployccl. 

Tiu.: trt·:tlmcnt may l;e sub~cquently cautiou~ly re:::nmcd, or the ioditle of 

pota,-,,.ium may be used instcac\. The occ111Tt·ncc of Jfer('urial Eczema, which, 

howncr, is rarely produced Ly tlic do'1.C8 of' mercury t:mployed at the !JL'C.::iellt 

day, would, abo, of course, require 1be diticontinuancc of the remedy. 

The Local Treatment of' secondary syphilis is ~ufliciently simple. The 

irritation produced by Jf11cons Patches, mn.y be relieved by the application 

of nitrate of silver, or, which I prefer, the solution of llitratc or mercury, 

1 Stauh'!i solntion may be mntle according to the following formula:-

[(. '~\;;~\.I~:~:::f E:~\ ;,~2~~~:t.,~i:~~:Eii~;0:J:~~··,.~J:,.~i~i1:~~~:~.:;~:i~! .. ; ~! 
IN injected twice daily. 
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Tertiary Stage.-In tertiary syphil is, mercury may be employed (pre
ferably by inunction) fort.he dry tubercular and squamous erupt ions, and for 
tl1 e intcr~tiLiaJ form of syphilitic orcliitis; but f'o 1· the other nrn.nif'est:itions 
of the tertiary stage, the iodide of potassinm is usually a better remedy. It 
may be ginn in doses of from fh·c to fifteen grains, three times a day, eith('r 
alone, or in combin:ition with thr bitter tonks, mineral acids, or cod-liver oil. 

As a Local Apphcat1.'on to sypliilit.ic ulcers, black-wash, or iodoform, either 
in powder or in rnlution with glycerin an<l alcol1ol, may be commonly em
ployed, or, if the ulceration be widely diffused, as in bad cases of rupin, 
calomel fumigation may be substituted. For the tertiary affections of tlie 
throat, chlorinated gnrgles, with caustic applications, or atomization of t.lilute 
muriatic acid, may be suitably re:-;orted to. 

The use of iodi de of potassium must often be persisted less 
continuously, for mn.ny years, and it is thcreforn a good plan by 
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experiment, the minimum dose which will keep the symptoms in rherk, and 
Jet that be constant ly employed. The same hygienic rul~s should be o\J.scrved 
in tbe te rtiary as in the secondary stage of the disease. 

Hereditary Syphilis, in its early manifestations, is best !rented by 
mercurinl inunction, in the way already de;;;cribed. Jn the hirer stages, iodi<le 
of potassium, with tonic:;;, and especially iron and quinia, will be found of 
sc rvi<:e. The s:iccl1arnred iodide of iron is partiC'ula..Jy rccommentl~cl by 
J\fonti. A syph ilitic infimt nce1l not be weaned, if its mother be ahle to 
mm:.e it. It should not, however, be put to the breast of a healthy woman, 
le!'.it the latter should be infected by contact with secondary lesions in tlie 
child's mouth. 

Jf a pregnant wom:tn be syphi liti c, she 
possible to prernnt abortion, and to :sa\'e 
disease. 

Syphilization.-Syphilization, or inoculation with the pus ob1ainrd by 
artifkial il'ritation of a cliancre1 or wid1 that form a chancroid, was first recom
mended hy Auzias de Turenne, of P<iri11, both as a prophylactic and a;; a 
remC'dy for syphilis, and has beeu extensively used in n1e tl'ca1mcnt of the dis
ease by J>rof. Bocek, of Clirisliania. This mode of treatment ha~ been tho
roughly testecl by a. num ber of surgeons in diftCre11t parts of tlte world, and 
the opinion of the profe.o:sion is almo:;t unanimously oppoRed to its employ
ment. Its use us a means of prophylaxii", is clearly unjustifbble, for there 
i.s no c\•idcncc that the artificially inoculated di)l.case is more tractable than 
that which is acquired in the ordi rntry way: and a.s to the curntive effoct of 
syphilization, the tedtirnony of' most unprejudiced observer.:; tends to show 
that (I) it is \'Cry <lonbtfui whether it exerc ises any bc11dicial influ<'ncc, an<l 
that (2) if it clo any g-ood, it is probably mc:rcly as a means of producing 
a dcpuratirn effCct, just as has been done by vaccination, or by thE' use of 
blisters. 

Jnoculation with clwnc1·oidal pus (which is sometimes practised under the 
impression that the chancroid is a syphilitic lesion), is quite unju . .:tiliable, as 
merely adding another disease to that from which the patient is alrC'a<ly suf
fering. I do not recomme)l(l a resort to sypltilization under any circumstances , 
an<l have mentioned it simply as a matter of historical interest. 

CHAPTER XX VI. 

TUllORS. 

T11E word tumor, in its etymologica l sense, signifies a swelling. Jn the 
writings of su rgeons and pathologists, howner, it is used with a more re
stricted meaning, and may be defined as a circumscribetl enlargement of a part, 
due to the presence of a morbid g rowth. Tumors occur in both sexes, auJ 
at f>\'Cry age, and may be occasionally found in almost every region of 1he 
body. Though originating in, and deriving thl!ir nourishment from 1 the 
tissues in which they occur, they have, in a certain sense, an independent 
organic li ft!, growing or witht:ring without regard to the state of nutrition of 
the rest or tht: Uody. They may be more or less strictly limited by an in-
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'Ve~ting- membrane, or may be widely tliffused, or infiltrntC'd, among !he su r-

~~j;~if ¥:~J~,~:~~f r~~~;~;:~~~¥~:~::1~~~ 
ucnr C'ntirel.r ckpa1·1. Tumors may \)(• either $Ohtar!J or 1111dt1jJ/e: if !lie 
httC'r, they may be of tbe same or of diffC1·cnt kimlf.: . "\'hC'n l\\"O or more 
tumor:S of the :::ame nature coexist, they may han h('en dc,·clopcd simulta
neously, or consecutively; ~rnd in tlie la.tter C<'ti<C it i:; oc('af'ionall.r, thoup:h 
(except in the ca~c of cam'l'r) rarely, possible to trace a dircet anatornie<.11 
connection, through the \'<l~l.'nlar sy:;;wm (a~ in the proce.:;s of embol il'm 1) , or 
otherwit"e. between the Jirst, which it" then (.'al\cd p1·i111ary, and the secondary 
tumors, or ihosc which <1re ~ub:::cquently formed. The origi n of sfcondary 
ca11cerous tumors is. in tl1e l:irge majority of' c1~es, tra('eablc to absorption 
from the primary tumor, thro11gh the metlium of the lymphatic system. 

Causes .- The c:rnses of the dC'nlopment of tnmor:;;. are rn mrtimes f'uffi -

~~~·~:1 ~~~1~~,'·~~.u~v;h~;.;'· !11~;e ;~~·;;~'.;~ct~11~rar~~~\I ~s /~:·~~~r~l~s1~ r~~1 :~:1 ~~~ ~~1n ~;~~~·~; 
bur:rn, is directly traerable 10 the effect of pressure. Jn mo:;t. in .... lnnces, 
howeYer, no direct cause of the occun·pnce of n tumor c11.n be detected. while 
the indirect or prcdisposi11g causes are ut"ually matters of conjecture, r:-ther 
than of demonstnliion. inheritance is :::omctimes a cn.nt'C of the den~lopment 
of tmnor:.', especially of the cancerous ,·:~riety. .Age, n.nd the del?'rec of'func
tio11al artit-ity of atly particular orga 11 , :50metimf"S exercise a cau::"ative inftu
ence upon the denlopment of rumor~: thus morbid growths are more frequent 
in ad11lts than in children. nud O('cur more often in an organ the functional 
nc1iYity of which is decre:\..o;in,!!, thnn in one which is undergoing dnclopmcnt, 
or in one which. thoug:h completed, is st ill acli,·e. Se:t.' exel'tS a certai n 
cau~ati\·e influence, won11:•n lwinfr, upon the whole, mOl'C li:1ble to tumors 
than men. Finally. a~ direct irritation h:Ls been seen 10 gi,-e rist' to a tumor, 
it is ol.'casionally possible to tra.ce the Ol'igin of a morbid growth to indirect 
irritation, 1rnnsmit1ecl through the nen·ou:-. system; mammary tumors thus 
sometimes appear to be <:au.sed Ly uterine disturbnncc. 

Classification of Tumors.-1 t is a mnltcr of common obscrrntion 
th :\t C'criain tumors occasion inco11\·eniencc merely b.r their bulk or position, 

~~:1~ii:';:~
1

~\~~~~i~\'.?~.~~~~·i:~~~:::.~1~:·.~:~:;~,1~'.~~~~~:~~~:~.!::::~;,:,;~;;:~~~,:·~~:~~:i 
f:ame or another part if remo,•e<l: hence the Ol'dinary tli,·i;;ion of tumors into 
tho,.;.e wliicli are benign, innocent, 01· non-malignant. and thof:c whieh are 
malignant. Certain tumors, ~1gai11, are f'n.t<li if' 11 eglcc ted. but if' removed are 
not certa in , though apt to recur: the:-;c ha.vr been looked upon as_ o.;cupying 
an intennl:'diate po:-<ition , aud have been ca.lied semi-malignant. This general 
divil'ion, founded upon tho clinical char:\tlers of" morbid growtl1s, ha~ many 
adrnntagcs, bm is obviou,..Jy not aR accuratl' 01· f'lcicntific, :1s wouhl be a. cla:-;si
fiv:1tion of" tumo1·s founded :;;trictly upon tliPir <i11atomical 1)('culi;ui1ie;;. buch 
a cl11..:sification has been pl'OJJO.Sed Uy Yirchow and other :1utlior~, and would 
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douLtle~:;. haYe been g-encrally a1lopted l>)'Surp;icn.l writers as well as by p:ilho
Jo;:?;i:.;1.;;. but for the fact tlrn,t a knowledge of the micro::.copieal ck1.nw11•r,.; of a 
tumor does not always give definite information as to its clinical hi:-tory, 
"liid1 i:' of cour:-;c (from the :;ui·g-eon's point of vi<'''·) tile most imporl:mt 
math.' r for conf: ideration. The cla:::~il'ication adopted in tlie following: page~, 
aim::: 10 combine, i11 a manner con\·cnient to the student, a reference to both 
th e' clinieaJ histories :rnd the :111atomical peculiarities or the rn1·ious lllOl'IJid 
growths. 

CLASSIFICATION OF TO!ORS. 

No~--:°lfALIGi'IA:->T Tv:-.1ons. 

1. Cystic Tumors; Cysts. 

2. Solid Tumors and Outgrowths. 

(!.) 
(2.) 
(:J.) 

~ t l c-;,t;·;;~; ;;,;,;~, iii;;;:;;;:;;;;;;;,;.-(.;, 
(U.) 
(7.) 
(>.) 
(9.) 

(10 .) 

81011-:\fALIG:\',\NT OH l h:c L IWEXT Tu"O l(S, 

(1.) Recurrent fibroid. (2.) l\Iyt•loid. 
(3 .) Sarcomata. 

)L\1.IG'\"ANT TL' \I OHi<. 

1. Carcinoma. (Cancer.) 

(1.) 
(2.) 

2. Epithelioma. (Epithelial or skin-cancer.) 

(d) 
(e) 
V'l 

l\7nn-1lialig11rmt 7'amors, as a rule, displace, without involving, surround
ing tissues; they possess considernhle vitality, and hence may per::-ist for a 
long- period without undergoing eit,her ulc<.'rntion or inter;;titial degcnerntion; 
they are homog.:>neous, or at least do not commonly exhibit, in the same ma~!=, 
an_v great. diversity of struetural c lements; n.nd if remo\·ccl, they <lo not usually 
recur. 

A!ali.911a11f Tumors, on the other hnnrl. arc commonly infill rated 
surrounding; tissnes, which they grad11a1ly rrplace or appropriate 
sch'('!'i; they possrss compar:.ttiYcly little virali1.y, and hence tend to 
and dei<tructive degcnrrntion; thl'Y exhiLil. in tlie same 
m11nher of di,·er~e structural clements; and though 
care, almost iurnrialily recur. 
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t io~ :1 ~11~;::l~i·~~~l~~~~1111~a 1~;~1~e~::~,.~:~~,~~'t;;{~~·,~at~~~1l
1~f 1~~~ i~1,'. ~~~1~~~!1i~t~1 t~~::: 

~l~~~~:'.::~-:~:~
1

~~~g~,c~}i~~;;:~~;::~~~~i'.~'..01':,:r:}~: .. :~~·::~"~~~~~~~~£;i~~~::E~ 
Thl'!<C remarks, though gPnera.lly, a.re not uni,·c1·snlly. n.pplicahle. ]t oeca

sionally happens tlia~ a tumor, which is undouU1Nlly c:111ctwou,_, doc~ no1 rc('ur 
af'll'r rPtnOnl.1 1 while, on the other hand, u gl'ow th wliich 1 strncturnlly, j,. ;;;11ch 

:~~lli'·~~1!~~ 1~1:1r;.a~~~s:'~~::fi 1 ~hc no11-malig11ant tumors, ma.y rc~nr iml<.'finitcly, 

The special charactcn• :uul appropriate treatment of each variety of tumor 
which comes under the o)scrnition of the surgeon, will now be IJricfly 
dcscL·illed . 

CYSTIC TU)IQRS, OH CYSTS. 

Cy:-:;ts may originl\te in several w:tys. The most common iR from the dis
ten;.;ion and enlargement of ducts, or sac1'=, as is usmdly the case with the 
mucous and orclin:l.ry curaneous cyst,; (HetPntion cysts). .Ano1her mode' of 
ori;dn is from the enlargement and eo:l.lition of the natural interspace..- of 
the areolar and other tisstws: 1hese interspnces being di!:itCtHled witl1 fluid, 
the ~urrounding structures undergo condensatio11, until a cyst wall is formed. 
lL i:-. in this way that ad,·entirious hursm are formed. as well as cystic de,·elop
mcnb in i::.olid tumor5. A third mode of origin is frnm the direct growth of 
newly-formed elementary structures, cell1'=, or nuclei-the cysts thus formed 
being: i':Ometimes called primary or autogenol(s, ai::. distinguished from the 
otht•1" or seco11dary 1 cysts . 1''inally, a cyst may be formed by the protru1'=ion 
and s11b~cquent s'eparation of a portion of a serous membntne, as happens in 
some ('aSes of so-called "false spina bi Iida." 

"A. SrnPJ.E on B.\HHE~ CrsTs. 

Serous Cysts, or Hygromata, ma~· octur in any part of the bo1ly, 
but are mo~t u<:11al in or near glandular stru ct ures. These cysts con1ain a 
liq1iicl of niriable eon.<:isteney, and of a yellowi~li, redd i1'1t-brown , or olive 
hue: thi;.; liquid ~omctimes co11tai11s crystals of cholesteariue, and in otht'r 
c~es i.$ fihrinous and coagulates wlien remo,·ed. The cyst walls arc of con
nect in.~ tis.<:ue, adherent to surrounding- strncture~, not very \7asc11lar1 and 
li11<'1l with :.i tcssPIJated epithelium. These tysts mny he single or multiple, 
and . in the lntter cn..;e. may intcrcomnrnnicate, or mily be merely ::t,!!grega1ed. 
"\\"lu·n found in external part~, they 1nn.y commonly he diagno~tieatcd by ob
.<;,en·ing- tliat they ba,·e a smooth and rounded outline, arc movn.ble with 1 

thon,;rh :vllwrcnt to, the neighboring healthy ;;; truC'ltll 'c>s, arc painlcsl'l, covered 
with normal ~kin, and sometimt>s tran.<;,\uccnt, 1 and ftucwatc, or, if very tcn~e, 
are at lf'a<;;t fOlmd to be elastic and resilient on prc.<:sure. The freatuient may 
con::i~l in ptmctul'e (which may al::o he u:;ed a1': an exploratory me:1.~ure) 1 the 
applic·ation of tincture of iodine, the inj<'ction of' tile same sullsiancc :iftcr 
tapping. the u~e of a scion, incision wilh or wilhout cauterization, or partial 
01· complete excision . Jodine injeNions or the scion, are particularly n.daptrd 
for c_r~f...; found in the cl'rvical region, and inc ision, with criuteriz:ition or 
simply ~tuflin~ tlie cavity wiLl1 linl, for those met witli in tile gum:; or bon('~. 
Pa1·tial PX('i:-;ion is U'mally Rufficicnt if' the cy;.;;t l1r solitary, any portion that 
b lei'! ~ub .... l·quc11tly granulating and undergoing ciratrization. For multiple 

1 \"\hen occurring in the neck, they constitute the so-callcll li!Jdrocdes of that part. 
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Synovial Cysts nrny conl'ist s imply in cnlar~enwnt and di~tension of the 
norm;il ~yno\·inl hurs:c; or m;ty Le ackcnlitiou:;Jy devclopNl in <1bnorrnal 
situations, as the rc.s ult. of prc;;:sure; or may occur in th e sheaths or !l•mlons, 
co11stitu1ing g{!JJJJlia. The fluid of these cysts varies in consisu:ncy from that 
of SC'rum to that of honey, and they not unfrc>q11(•11tly contain ;,; mall bodies, 
about 1hc size and shape ot' mclon-scedl', which ma.y be loose, or at.Inched to 
th e cy,;t walls~ :ind wliicl1 nre composed of a den!'e connective-til'sue s ub!'.tancc. 
The treatment of i-;ynovial cysts cons ii'ltS in the u1'e of exte rnal irritutio11 , in 
tappin~, followed hy !l timulatin,!! inject ion!', in the form:ition of a scton, in 
s ubcutaneous divi sion and i'learifi entio 11 , or, finall y, in cxci~ion. 

Oily Cysts.-Cysts containing oil or fatty mattf"r alone, :we v('ry rare, 
tl1 ot1gli fatty subsl<LnCl'S not 1111freqm•11tly o<·cur in cy:.i~, as the resu lt of 1lc
gcncrntion of other material t5, 01· as a curdy residue from milk. Oily cy::.ts 
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do. however, occa.;:;ionally occur in the orbital and supercilinry regions, and 
in the breast. The treatment should cont<ist of excision . 

Colloid Cysts occur in the kidney and thyroid glnncl, in the latter s itua~ 
tion ('onstituting a Yflricty of goitt·e. Their contents Yary in consit'tcncy 
from tlwt of serum to that of firm jelly, being clenr or turbid, and of Ycry 
Yariable colo r. The treatment of cystic goitre con~ists in tapping and the 
injection of iodine, or tlie formation of a seton. 

Seminal Cysts.-This is the name us<'d by J>aget for mo~t examples 
of tile affCction:; u~ually known as Encysted llyd1·ocde, llydrocele or 11ie 
Cord, and Spermatocclc. Seminal <')'!"IS pos::"ibly misc in some casiCll from 
dilatation and snb:<equcnt isolalion of a portion of a semina l tubule, but 
usually originate in the so-called '' non-peclunculated hydntids" which are 
remnants of the V{olnian body of fcetal life . They may be ~ingle or mulli 
ple, and may occur in any part of the spennatic rord, though usu:1\ly just. 
abo,·e the epididymis. Their walls are of areolar tissue, somet imes lined 
with tessellated epithelium, and they contain a milky fluid, in which sperma
tozoa are commonly found. The treat111ent consists in the injection of iodine, 
or in the use of a seton; or, if these foil, in free incision of the sac, which 
is then allowed to beal by granulation. 

B. Co:uPOUND OR PnOLIFEROCS CYSTS. 

have the power of producing ni.scular or other organized 
may be inclosed within the or iginal cyst w:dl. or may pro

Jt is sometimes very difficult to distinguish a true pro
a mass of simple cysts closely aggregated together, the 

<·onstituting a considerable proportion of what are known :Is 

Complex Cystigerous Cysts are cl1iefly met with in the onffy, :rnd 
in the cborio11. in tbe d i sPa~P of tliat membrane known as th<· hyd:uid mol1:, 
in which the cp:ts are probably merely scrondary formations (see p. -171 )· 
Complex onuian cysts presPnt a parent cyst with numerous secon<lary cysts 
rnriously arran{:!:cd, which project iuto its ca,·ity (endogenous)i or from its 
~u rfo.ce (exogenous growths). Dr. " rilson Fox lias carefully investigated 
the mode of origin of thc~c tumors, and believes that the parent cyst origi· 
natcs, like the simple o,·arian cyst, in the Gnrnfian ,·esicle. Into the i11terior 
of the parent. cyst, tubular gland structures, or villous or papillary growths 
(which Dr. Fox looks upon as <•verted follicles). proj<-'ct. and it is by the diJa. 
tation and constriction of these tubules, or by the adherence of these papil
lary growth!:', that the secondary cysts are formed. The treatmeut of tlii:sc 
ow1rian cysts will he considered when we come to speak of O\'ariotomy. 
C.v;;tigerous cysts occu rring in otlrnr parts of tlie body. could hn.r<lly be dis
tinguished from mu hi pie simple cysts aggregated together, and would require 
the same treatment, viz., total excision. 

Proliferous Cysts with Vascular Intra-cystic Growths occur 
in connection witli variou:5 g lund:;, c;;pecially tlie mammary uml thyroid, 
though they are also seen in the prostate, in the lip, :in1l in other p:irt~ of tltc 
body. This class of cysts embmces many of the tumors described by Brodie 
and others afi sero·cystic san:omata. These cysts mn.y be single or multiple, 
their w11\ls being formed of thin areolar tissue, and clo1i.cly adherent to i'llr
rounding: structures. Their conten ts at fir::;t are fluid, but subsequ<-'ntly a 

30 
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Fig. 1!'17. 

Sebaeeou>1 tumorsan<lhorn (Brynul.) 

!>entigerous Cysts, or cysts containing tec>th, occur in the ovn.ries n.ml 
testes. but arc chiefly interesting to surgeons when met with in the upper or 
lower jaw. These cysts a.ppcar 10 he tooth capsu!c1'. from which the teeth. 
though well fornwd, haxe not been extnuler1, and which become enlarged by 
thr accumulation of fiuid. The treatment <·onsists in making a free opening 
into the cyst, takin;? away n portion of its wall, mid, after ext racti ng the 
mi.:i;placed tooth, stuffing the Ca\·ity with lint. 

Kox-:irALJGNANT 801,rn T 1·:i10RS AXD OuTGnow-r11s. 

Tlie term 01ttg1·0111th i" here usccl in the f'.C nse in whicl1 it i~ employed hy 
Paget, to denote the '' Continuous ffypertropli.ies" which arc occasionally 
met with, in which the limiting and i11\"csting cap!'ulc of a Tumor or "JJis
rontinuous lfypertrophy" is ab!5ent.. Tlicf'.e 0·11tgrowt/1s diffCr from tlic i"ufil
tralions of malignant. diseases, in that in the former, the new material i.s 
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homologous with that which Rurroun cls it, while in the latter, it is quite dif
fe rent) causing indeed clegenern.tion and wasting of lhe normal tissue in which 
it is placed. 

Fatty Tumors and Outgrowths.-The!'le are the most common of 
all the nou-malignant tumors, and lrn.ve been describerl Uy surgical writers 
under ni.rious names, such as Lif!!!!!1a, Steatoma) etc. The Fatty Outgrowtli 
consists of an accumuln.tion of Ii.it in the subcutaneous tissue of some part of 
the body. and may be either si ngle or multiple. It is usually annoying only, 
on account of the deformity produced, but is occasionally painful. A fa\·orite 
seat of the fatty outgrowth is the neck, where it gives the appearance known 
as a dQJible c!Ji_n. It also occurs in the abdominnl walls, and may be met 
with in other situations. Brodie succeeded in procuring the absorption and 
disappearance of a growth of thi s kind by the internal use of liquor potasf:re, 
but usually excision would be the only means likely t.o effect a. cure, and this 
could rarely be aclvisable, for the resulting scar would probably be as dis
figuring as the disease itself. 

The }?atty or .Adipose Tumor, or Li'poma Oircmnscriptum of systematic 
writers, is a much more common affection. It usually occurs in the trunk, 
especially the upper part, or in the proximal portions of the limbs, though it 
may be met with in any region of the body, as beneath the tongue, in the 
sole of the foot, or in the sc rotum . A peculiarity of the fatty tumor is its 
proneness to ship its JJOsition, in obedience to the law of gravity; thus a 
lipoma has been known to pass from the groin to the perineum, or from the 
abdominal wall to the thigh . The usual seat of a fatty tumor is in the sub
cutaneous tissue, though cases are on record in which these growths have 
been found in the intcrmuscular planes, in contac t with bones or joints, in the 

Fig.198. Fig. 199. 

Fattyh11nor; lhelobated appearance well 
~howu. ()lil\ er.) 

nerves, and in the fat around internal organs. Fatty tumors are always in
,·estc<l by capsules, fibro.eellular in structure, and of n1.rying density; from 
the capsule, septa pass inwards, di,·iding the tumor into lobes of various size. 
The eapimle is dry, and supplied with bloodvessels, and separates the tumor 
from the Slll'l'Ounding strnetures. Its layers have Jess cohesion among them
selves than adhesion ei ther to the tumor or to the neighboring tissues. The 
skin adhere:;; to the capsule more closely at tl1e points at which the sep ta pass 
off than at other parts, thus giving a. dimpled apprnrance to the mass when 
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it is lifted away from the subjaceut structures. The fat of an adipose tumor 
does not differ m:iterially from the ordimi.ry norm;d fat by which the ma~s is 
surrounded, though, according to Bullin, the indivichml cells of tlie tumor are 
much larger than those of adipose tissue in genenil. The development of' fat 
in a tumor is like that of natural fat, the gradual format ion of fat cells from 
connective tissue COl'puscles being, according to "rebel', n:;;; quoted by Paget, 
traceable in these h11no1·ti. Fatty tumors deri,·e their Yascular supply chiefly 
from arteries th:.\t ramif)' in the capsule, though, in ::~ddition, a large vessel 
frequently passes directly into the mass. 

Fatty tumors are usually single, but may coexist in large numbers, fifty
eight lmviug been obsen·ecl in one case by H. i::i . lfarris, of this city. They 
arc most common in early adult and in middle life, and, as a nile. grow very 
slowly. They occasionally attain a ,·ery large size, one being referred to by 
Gros$, which weighed not less than 8eYenty pounds. Fatty tumors are usually, 
though not alway$, painll'ss . They occasionally inflame and ulcerate (par
ticularly such as are pendulous), and may contain oily cysts, or bony or cal
careous nodules . 

The diaguosis can commonly be made by observing the smooth, indolent, 
lobated character of the swelling, the sensation of eln.sticity or semi-fluctuation 
communicated to the touc:h. and the peculiar dimpling, corresponding with 
the po:;it ion of the interlobar septa, when the skin is rendered lense by com
pressing and lifting the mass. Another point, insiR.ted on by J ... abbC, is that 
Ly thus manipuhiing the skin tlie general surface becomes reel, while the 
positions of the interlobar septa are marked by white lines. The surgeon may 
al.so a\·ail him~elf' of the knowledge that all fatty matters become hardened 
by the application of cold, n.nd thus aid tile diagnosis by directing a spray of 
ether upon the surface of the tumor. 

The treatment consist~ in .Q.!~ifil2p 1 which may be practised in any case in 
which an operation of any kind would be admi:,;sible. A single incision may 
be made, corresponding as much as possible with the long axis of the tumor 
and the natural curves of the part, and, the cap:mle being lhen split. with the 
knifo, tlie whole mass may be often enucleated, by trac1ion aided by the 
handle of the instrument. Occasionally, however, prolongations of the tumor 
ma.y extend into deeper parts, and require more c::1reful dissection . Tile cure 
is u.su::t.lly permanent, though, if any portion of the tumor be left, reproduction 
may possibly occur. In the case of pendulous growths, and particul:trly if 
ulceration hnse occurred, lt may be proper to remove an elliptical porLion of 
skin with the tumor. 

Should exci;-;ion be in any cnse conlra-indieated, :ilfempts may be made 
to disperse the tumcor by inj(•Ctions of alcohol or ether, which are :;aid to have 
proYed succe$sfu l in cases recorded by Hasse, of Xordhausen, and Schwalbe, 
of " 'cinheim. 

Fibro-cellu lar T umors and Outgrowth s are such as in their 
anatomital characters re . ..:cmllle the ordinary areolar or connective tif'sue. 
The Outgrowths are more commo11 than the tumors, and constitute most of 
tbc softer antl more succulent kinds of Polypi, as well as the Cutaneous Out
growtl1s, or Wens, which arc so frequenily met with in the generntive organs, 
and other parts of the body. In the polypi, the filiro-ccllular is commonly 
associated with gla.nd st ructure, while in llie cutaneous outgrowths, the skin 
itself' appears to be hyp<'rtrophied. Clo::.elyconnected with tlict:te.fibro-cellular 
outgrowths, arc the eases of Blepltcmtiasis Arabam, Scle(!!!/erma, etc., which 
arechicflyob,:el"\·cd in the ,:.erotum and lower extremities, and which are occn
s iona.lly accompanied with a dihtted state of the lymphatics, with or without 
lymphorrhcca, <tnd more rarely with a nmrnid condition of the skin an<l sub-
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jacent ti~stt(');, If these wens arc of modcrall' :-ize. th('y mn.~~ be J'NHlily 
remo,·ed, but if Yery large. the operation, thoug-h ju~tifiahil·, he{'ODlC!' a.rath l' I' 
formida.hle proeced ing . \Yli e ll met with iu the form of'· Barbadoes !('I?," 
attempts may be made to reduce the swelling by the ('Ontinued U1'C of firm 
compression, and, :'.\S ad,·ised b_v Olowidc. of ~Ja..drid , the int ernal and cxtf' rual 
use of iodine, and if these fail, it may be occasionally proper to resort to liga-

Fig. 200. 

1'' ibro-cellulartumor oflabinm (Hohnes.) 

tion of the mJlin a1:!:£TY of the limb-an operation which 11ns been performed 
under these circumstances with good results by Carnoclian, of New York, 
and nu incrous other sur~eons, but which is, according LO Fayrcr, usually pro
ducti,-e of only temporary benefit. The stat istics of this mode of treatment 
ha\'C been par ticularly studied by ca~ati, \\'ernhe r, Fischer, und Leisrink, 
the latter of whom h:i s collected about 30 C<L'les from an examination of' which 
he concludes that. t.hou gh the openttion frl'qu cntly fails . yet it is often pro
ductive of benefi t , and occasion:illy effec ts a. complete c ure. 

Casati !ms analyzed 24 cases as follows :-

1. igationof 

24 10 
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My~a, or M u cous Tu
m or , i;; a. name giYc ll Uy Yir
chow to a. rudimentary form of' 
fibro-ccllnlartumor, which on sec
tion lias a. qui,·ering, jelly-like 
appearance, the conla.ined yellow 
fluid readily fiowing aw:iy, and 
thcmicro~copita\Jl)Car:1ncesofthe 
tumor JH'C$Cnlillg ontl, elongated, 
or branched corpuselci:;, with in 
di1'tinct fiLrilhc, and impcrfCctly 
formed filaments. The structure Structure of myxoma. (Holmes.) 

of the tumor resemble!<, in fact, 
embryonic connccii,·e tii:;sue, or the so-c~lled mucous 1,i::.sue of the umh il ie1d 

~~:~~I; Lr~!~!t~-~1;1t::~~~,0~~~1~ 1 i~r t~~t~~1~~1~~:~i'v'~1 1~:s~1~1 ~t~t;:~:;~e ~1:~~~~· 2~~; ~~1~,'~c~:(!:j) 
with a pro~peet of pcrm:uwnt relief. " rhen met with iu the eye, they 1wp1ire 
extirpation of the globe. The dist'ase of tile chorion known as !he hyrlatirl 
mole, is belie\·cd Uy Virchow to be an example of m_yxoma, eon~i:-;tin!! in 
hypertrophy of tlie proper ti:<;:.uc of the v illi of the memh1·anc in quc~tio11 . 
The cysts which are nwt with in this disca"c n.rc, nccording to Pagel, pt'O

bal>ly not esscut ial, but llll'l'<'ly St'Condary formations (sec pnge JG.:>.) 

Fibrous Tumor s a n d Outgrowths (including Fibro-m1fsc11lar, 
Fibro-cystic, nnd Pib1·0-calcureo1ts 1'umors;.-Fibrous or.fibroid Lnmor:) and 



outgrowths (also called dPsmoid, chond1·oid, and lt>1idlnous). arc ~uch as an:l
tomically re,..;embJP the Ordinary fibrous Or li)!atnetltOUS fr .. ~ue. t'"nder the 
head of' fibrou:; outgrowth~, ma.y be included most of the firmel' polypi met 
wiLh in the uterus, nose, pharynx, etc. 

Fibrous tmnors have 11atu1·ally a round or oval shape, and arc ~mooth, or 
but slightly lobed on tl1f' surface. Under the influence, however, of gr:i,·iiy 
or pre..::sure, they deYiate from the no rmal form, becoming pyriform when 
pendulous, and when confined in a ca,·i1y, bPcoming gradually mou lded to its 
shape. Fibrous tumors are usua.lly smrounded with a <'apsule of' connecti,-e 
tis::.ue, and when cut into present. a ha.sis-substance. commonly of a ycllowi,.;h 
or b luish-gray color, intersected with very numerous 01mque white barn ls. 
The!'e white fibres an! nu·iously arranged, somerimes in conl'entric circlc·s, 
!':ornct.imcs in undulating bundle:;; which interlace wi1h each otlwr, n.nd t;Ome
timcR again matted clo;;;.ely together. so as to a.ppe:Lr to the naked eye a::. a 
nearly uniform, white, glistening, ma!",<;, The tumors are more cu· less lobed, 
and divided by septa of <\!'CO iar tissue, the vascula.rjty o/' the growth being 

Fig. 202. 

Structure of Hhroustumor. 
(Erichsen.) 

E'ig.203. 

SlruclllrO of flbro-!llu~c11lar tumor O( 

tbC"uterus. (Beuueu.) 

greate!':t in t.ho.::e tumors which are most loosely arranged. Beside the char
Mteristic fibl'CS seen in sections of the::;e tumo l's, there are commonly fusifonn 
cells and nuclei perceptible i and elastic fibres, plates 01· :=;picukc of bone. and 
car!ilagc, may occa.f'ion:lily he found mingled with Lhe fibrous til"sup. In the 
uterus, and occasionally in other situat ions, the fibrous tissue mny be so mixed 
with non-striated muscular fihre as to entitle the tumor to be called Ji'ibro-
11111scular: if the muscular fiLre be in excess, the tumor bC'comes a 1Jf,1joma 
(Yirchow), tlte Aft1scular l'umor of Vogel. The Fibro~c,1Jstic and Fibro
calcw·eous YarietiC's al'e the l'C~mlt of secondal'y degcnerntion, nnd ma.y occur 
in eith(•r the ordinary fibrous, or in the fi1Jro-111uscular tumor. I n the.fi.bro
(',l/S!ic tumor the cy~t may be single, but more frequently there are a number 
of c_ysts, Yariously sc;.ittered thl'ough the mass; this is well seen in the dio;ca.::.e 
of the testicle to which Cooper gave the name of "h~·clatid tei-tis.'' The 
occurrence of calcareous de,r;eneration in fihrous tumor.-;, is ch iefly seen in 
tho:;e met with in the uterus, and indicates n. ce:;;sation of growth in the mor
bid mass. Fatty degeneration occas ionally, though rarely, occur;; in fibrous 
t umors. 

The favorite seats of fibrous tumors a.re the uterus, the nerves (where they 
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con:'ti!ulc the disca:5C called neuromrt). 1 the bones and pcriosteum (especially 
about the jn.ws), the subcutaneous areolar tissui.!, that in the neighborhood of ~ 
joints, the tendinous she:itlL$, Lh e testes;, and the lobules of the ear, when 
pierced in order to wear car.l'ings; they are a lso met with, though more 
rarely, in the brea:,;t, pros.tale, s ubmucou~ and subperitoneal areolar tissues, 
aud pO:':libly in other localities. 

Fibrous tumors are nsually sol itary, except in the uterus and ne rves, where 
the)· a.re commonly multiple, and m:iy exist in large numbers. They me of 
slow growth, are i1Hlolent, and attn.in somet imes a very l:irge s ize-weighi ng 
perhaps O\'CI' sc,·cnty pound :::.; they may pers ist for thirty yea rs, or even 
lon~e1-. Sometimes they become cctlem.atous, and soften internally, the outer 
part giving way or slough in~ 1 and the di sintegrated interior being discharged; 
an irre:rular ca,· it y iB left, from which fungous and bleeding granulations may 
protrude, gi,·ing the part a decidedly cancerous appearance. 

The diagnosis of fib rous tumors may usually be made by obser ving their 
smooth anti r<'gular outline (unless distorted by compressiou), their uniform 
firmne!<s, the ir mobility (when in the subcutaneous tiss11e) 1 tl1eir slow g row th 
nnd pn.inlessness, a.nd the healthy cliar:tcter of the surrounding tissues. 'VJ10n 
growing in, or connected witli, bon<'S 1 the d iagnosis from other forms of tumor 
is often \'ery d ifficuh, and sometimes almost impossible, until after remoni.l 
oftl1e growth . 

The treatment eonsists in excision, in sit.uations admitti ng of thi s operation, 
the wmor being enuclcated from its capsu le, if this can be done, and if' not, 
rcmo\'C'd hy careful dissection. " 'hen the tumor spri ngs from bone, as in 
cast::-: of epulis, it is necessary to remo,·e, with the growth, the osseous sur 
face to which it is attached. Recunence is l'are, except in the case of the 

Fig. 20.t. 

Structureofenchondroma. (Erlcllsen.) 

tumors met with in the car, where the growth 
presents some analogi<•s to the keloid seen in 
cicatriet•s. Occ:t<;:ionally, however, fibroid tu
mor~ occur , which a re truly malignant, and 
which resemble cancerous g rowLhs in e \·ery 
point except their structure; these have indeed 
been called Fibrous Cancers, but Jlfali,qnant 
Fibroid Tumor woultl seem to be a beLter name. 

Fig. 205 . 

Cartilaginous Tumors, or Enchon- Largo enchondroma of scnpula. 
dromata ( including Fibro-curtilayi'notis n.nd 

:;~£;:~e~'~ti:~11f;s?1~~'l~l;.~~~~to~:~;~i~~;~<l c~~~~~~~~~\~~~~~t~:~e 0:~:,~11~~~11f;~~~:~ 
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latc1l, aml (in pa1·1s unronncctl•d with l1011C') invr.;tP1l with a df'n"f' ro111wc•tin• 
ti ... .;m• <·ap,;ule, from wlii<·h pro<·l•eil septa whidt tli\·ide tlw lohult"• from 1·ad1 
otli<·r. On ..;c('tion, th<•,.;p tumors pre:-:.cnL a ::!:fr-1c•11i11g. hlui~l1. or pi11ki ... h
whitl' ;1ppenr:rnce, and diffor from otli<-'l' uo11-malig11a11t ,!!t·owth,.;, in 1hat thPy 
sl1ow, under the mitrMc·opr, :i con.:;irJcralJ!(' din·r.i.ity of 1'lru«tt11·1·, in ·"IW<"i
mcns (leri,·erl from tlir ":\me tumor. The intl'recllular !<ub.;tant<· ltns :l mo1·c 
or 11'"" filJrous app<':tnrnc·r. aud i~ often !'O mnrkt·<ll.r fibrous ns to n·nd1·r the• 
11a111c· Fibro-rartilofji11011s appropri:1ll'. The l'C·lls \ary grc:llly in mtmlwr, 
c:ize, !->hnp<', :tnd molle of arrang-emen1, and arc "Omctime.; ~o fo.;t•d wi1h 1hc 
basi.;-"llhtilam:c tlint llH' 1111tll'i alon<' arl' pcn:-~·p1ihlC'. The nuclei du•m.;i•h-t' ... 
'"31'.\" in 1lifii..>rent spt1cimcn:-; 1 ocC'ao;ionally ~et•ming ,-Jiri\ellcd. or containin~ oil 
glohul(•,., or h:wing a granular appearnnce. 

Cartila:::dnouo; tumoni :~re commonly hard :mil rc,-i1.;tin~, though ,:.onwtimr.; 
i:;oft anti com1i1·co;,,ihle i they arc ahrny:-: ela~lil·. Tli('_Y int<'rfc1·c hut lit1l1• with 
i:;urromHling s~1·uctu1·c.;;;, w\1id1 remain healthy, though di..;p\aced by tilt• ;.rrnw
in:.:: mw•ti; if the part be t•xposutl to friction. a linr::-ii ;;.onH_•times fonns OH'l' tht> 
promi11e11t part of the wmor. Enchondromat:i u,;,ually occtu· at an P:trly 
period of lifo. 

The:-.e tumor:' art• moo;t frequently !!ICCn in 1·onnection with bont>s (when 
tlH'y ma~· p:row beneath tltt• perio,;teum, or in ihe mcdullary e:n-i1y), hut aJ .... o 

:11~<.'~:1;1~:~ ~~~;1:1~~\l~~~ll' 1:~11:~'<:.~(~~W~f.1 
j !~~,~~:~::~~~;~~! 0t1~1::l~t~!~. 1;~• ~~;::C~lc<;:~l:'.:'.l::l~~! ~: 

:1ttain, ;ire bolh extremely \ariable; Pag<'t mention.; a cartilaginous '111nu;r 
w]Li(·h, after four year/"(, was hut half an i11cb 1011,;r; and another wlii<'h. in 
thn•P monih:-, oc<:upied 1wady the whole length of the thigh, anti was ns large 
round as a man's clic~t. 

The pl'ineipaJ elianµ:<'S which occur in c11eho1ulromata. are o~,-ifieation ;m(l 
dl';2;"l'nerali\·e liquef'ac1io11. (),..,-ilil':tlion may take plan• in tile older portion 
of a 1umor, while ihe re.;t i.; '."till grm\"ing. or ma.'· Otl·llr in the fol'm of d1•
tathed bony nodules !:ICattNeil through the ma.•«;:. ~\.,a re..;nlt of deg-<'llPl'oltiou, 
or po,;,;ibly of aiTc . ..;tcd deHlopnwnl. a hom•y-lih or jelly-like fluid i.- oftPn 
fount! in one or more parts of an enchondroma, gi"ing a soft and fluetuatin~ 

charact1"r 10 the tumor. As the result of i11fl:nnmatiou and ulc<'r:ui1J11, an 
Cll('liOndroma Jll;\y protrude and slouµ:;h, leaving- a brj!;C ~U]JJ1Llr:1ting- and of}(•n. 
i.;i\'l' ca\'ity. :\nd d(·atlt lll<LY occur from exltausiiou under ll1c:"c ci1·c11m,.ta11t·cs. 

A large proportion or the so.called JJi:rrd 'J'amors contain cm·tilaµ-e a..; 01w 

dt'mc•nt of thuir struetme. Thus, nodule:. of C:\rtila~l' may Ot'Cur iu lil.iro-

~~·.~ 11~~ ~ ;1\11;;,~~I ~l~~';: ~. a~1.~I ;n~~~~.1~: :f ~~I~~:~ :·u ;~~!: 11~!11~~:~;,1 ~:~~\I~:~: :~ ;~::.~~11111;\ i :1\ i ~~ ~l~:i 
witlt enceplialoitl, in thl' game ~encral ma,:o;. 

C'al'tilaginows tumor;-; nrc lltiUally solitary, <•xcc>pt when occurrin~ in the 
bones of the liantl .. , where tlit·y are commonly multiple. The horn·" mo,..t 

frequenily aHCett:d, a!'tc1· tho:::.e of the ham!, 
Fig. 201.i. are the f(•mnr and tihia, and, next to thcM', 

the \1unwrns, rib..;, pl'ivi!', and Ja..:t phalanx 
of thr µ:;n·at tol•-thouf,!;ll cnthont\r(lmala 
han bc<'n occasionally seen in almo,;,t ('\"l'l"Y 
bone of the hod.". "·hen growiu:.:: 1w;\r the 
articular extremity of a long IJ01w, a <'ar-

~ ~:!:~!;~~:tt'.~;;~~~:·n~~ l~~~~i;ll:r~~~t:~l\1y ~~.:::,~·~; 
'? the wall of tlH' latkr, and i1woh in~ it in 

it~ own ma~.- . Tlic m·tieub.1· extl'('mit\· it,1•lf 

i\lultl11lecnehondmma.t:i.of hrrni.I. i~ probably 11('\-l'I' in\'olved. EnC.'11.onllro-
(Druitt.) mata in lhc mid(llc of the shaft ot' a long 



OSSEOUS TUMORS AND OUTGROWTHS. -:l:'i5 

bone n.re rare. and, when m et with, commonly grow both externall y and in
tern:dly. the bone wall finally yielding, and t11e tumor~ <.:oak•sci ng . Jn the 
hand. e nchondromata ::irisc within the bone, the walh• of which ther J!r:tdually 
expand; but in the rnrc cases of single c nchondrom:~I:\ in thi s situation, th t: 
tumors are subperiostca l, ft " in the long bones. 

The dia.qnosis urny u::.u1~lly be made by obsen· ing the vftrious characte rs 
which lta,-e bc>en described as belonging to the enchondrom:l, e::ipecially it s 
hardness combined with el:1,;ticity: but when occurring in <·ertai n ~ituatio n s 1 
as within the jaw, the diagnosis from other innocent tumors may be impo::-sible 
until after excision . 

The treatment of car1ilaginous tumors con:-:ists in removal of' Lhe g rowt h by 
cnucleation, dissection, e xcision. 01· ampmationi at'cordinl! to tlw locality and 
o Lher circums t:u1 ('es of each particular ca~e .. Encltondro11111ta rarely re<·u r 
after rcmontl, though they may do so when of a soft and rudiment ary struc
ture: when mixed with cancer, the laucr alfoction nms ii :' cour::;c indepen
dently. A ca,;c has been recorded by :\loorc, in w hi<·h a pure e nchondrom:i 
g:we rise to secondary deposits in the lungs by a process analogous to 
emboli:-m . 

Osseous Tumor s and Outgrowths j Exostoses. - Osmms , 
Tumors are ,-cry rare except in con nection with bone, aud may Le defined, 

Fig. :!07. Fig . 208. 

f\•ory likeexobtose~ of the skull. p!iller.) 

in the words of Paget. n.s exosto::;es or bony outgrowtli<.:, 
1• whose ha,.e of attachment to the origi nal bone is d<•fined, 
and if at all, at a le~s r:ll e th<1.n its out,.1anding 

tumors con~i::it solely of pure bone; they 
m:iy n.ri;:;c the o:;sifitation of ca.rtilnge, or may be 
cle,·elopcd, as normal bcmr, from Lh c pcri06Leum or oilier 
fibrous tissue.. They arc ui,; ually solitiiry, and when mul
tiple are often symmetrical and he reditary. Two rnriciies 
of bony tumor may be recognized, the cancellous (con
sist ing of a thin layer of compact s ubs tance_• , with ca 11 ce l
hued structure and marrow intcrnall.v), a nd tliC' co111part 1 

hard, or frory -like, bony t111nors 1 which cons ist, rns their 
name implies, of hard a nd ;.iolitl bone. 

The cancello1ls tumors nsun.llv coni,;litutc the ultinmte 
~tage of the c:irtilaginous tumor~ already <l<·scribed; they 
are indolent, and when thoroughly os~ilictl rMcly grow; 

they are s ituated outside of the bones with which tbey are connected , anti in 
suitable cases mar be treated by excis ion. A fa,·oritc locality of thi;:; fo rm 
of bony tumor is 't he lac:. t plrn.lanx of the ;:rrca.l toe, where it µ-rows from the 
inner marg in of the bone, lifting up the nail and causing trouble::;ome ulccra-
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tion of· the skin : it is very seldom that any but the grcn.t toe is affected. The 
treatment consis1s in excision, taking care to remo,,c, with the growth

1 
the 

bo11y surface from which it spring:' . Birkett has recorded a remarkable case 
of cancellous cxostosis of the frontal bone. 

Tlic ii:ory-h!.:e bony tumors arc r:ue, ex(·cpt in connection with the cranial 
bon('s (Fig. 208), where they nrny be small. su perficia l, and perli;"LpS pcdun
cnlated, or may origin:ite in the diploe or frontal si nus,1 etc., where they may 
grow both inwardly and outwardly, in the form of large nodulated mm:~e~, 
i11rnh·ing the orbit, cansing protrusion of the eyes and gre:.1t dcfonnity1 and 
perhaps inducing fo.tal compression of the brnin. For 1he superficial vmiety, 
excision may occasioually be nttcmpted, though the opc1·ation is sometimes 
rendered impossible by the hardlless of the tumor. For the deep orbital 
growlhs, attempts a! excision arc not to be recommended, but as a cure has 
somNimcs followed necrosis and spontaneous sepa ration of the mass, it may 
be proper to expose the most prominent part of the 1umo1·1 and apply ni!ric 
acid or caustic potassa., as recommended by Sta.nley, in hope of inducing 
exfolin.tion . 

Those exostoses which :ire not peduncubted, and which, therefore, are pro
perly called Outgrowths (Osteomata) , in cont radist inction t.o osseous tumors, 
do not, as a rule, admit of remov:il. A fa\·orite seat of these growths is in 
the superio l' maxill:uy bone~, whence they may spread to other bones of the 
face, causing great deformity, or enn death, by interference with 1ltc brain. 
If limited to the jaw, and to one side, excision of the bone might be properly 
tried; but if' bilateral, or invoh ing ncip:hhoring p:ut~, no 01wration should 
be atremptecl, except 1 perh:lpS, the application of caustit:s, as in the frontal 
and orbital growths already rcforl'ed to. 

Glandular Tumors.-Thcse, which arc also called Adenomata, or 
Adenoid Tumors, are such as in their strncturc re~<'mble Lite normal 

Fig. 209. 

11.denoma.or thel\lamma. X300. (llindllcisch.) 

glands, whet li er the secreting, 
lymphatic, or ductless glands. 
The principal localities of' ade
noid wmors, are in or near the 

( 

mammary, the prQ§_tate, the 
l hyroid, the lal;tia.I , and the 
lyrilphn.tic glands, though they 
also occur in 1he parotid, 
sebaceous, and sudoriforous 
glands. Glandular structu re, 
moreover, forms an important 
part of the submucous fibro
ccllular tumors which consti
tute mucous polypi, a'! well as 
of the complex o,·arian cysts. 
The mammary and probably 

some other glandular tumors, originate a~ proliferous cysts, which become 
solid Uy the exlension of intra-cystic growths. 

Glandular tumors have usually a regularly curved outline, are somewhat 
Ioba.tcd, an<l mi~y be flattened by pressure. They have commonly n. <listinct 
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i1wcsting capsule of conncctiYe tissue, and arc but. slightly vascular. On 
sect.ion, they appear of a gray or yellowish-white hue, of variable den~ity 
and elasticity, and are frequently intermingled with cysts. The labial and 
parotid adenomatn. may also contain nodules of cartilage or bone. Their 
growth is extremely \'ar iable, and, though usunlly indoknt, glandular tumors, 
especially of the Uren.st. are occasionally the seat of p;reat p:lin. They O('(:a
sionally disappear by ab:;orption: thus a m:immary adcnoma may be entirely 
rernoYCd without operation, upon the restoration of the suspended f'unctiOn:i 
of the mamnmry gland itself, or of the uterus. 

fac'f ~;1~5t1re:i~~1,e1~:, l~~1~1s~~;:s~1 ,\! ~~. ui~~ 0:~~1:~~~;~ :·e~,,~:·ii~ :: 1!~~1 a1;,1;~i~~~!o;~co~.!~:~~f; 
effcctl'd by enucle:ttion. The interstitial injection of alcohol is recommended 
by Schwalbe, of ·weinheim. 

Lymphoid T u mors.-Tbis name is used by Prof. Turner as equirn
lcnt to the Lymphoma of Yirchow, "to express those new fol'mations whieh, 

Fig. 210. 

in their essential structure, are composed of corpusdes like the round, pale 
cor puscles that form the charaetCl'ist ic <:ell-elements of' the lymphatic glanck" 
In many cases Lhesc lymphoid tumors occur in parts where lymphatic gla.nds 
are known to exist. but in other instances they h:we been met witl1 as entirely 
independent formations. They are frequently multiple. They h:we been 
obserYccl by Yirchow in the liver and kidney, by Church in the mesenlery 
and extra-peritoneal tissue, arid by l\lurchison in all these organs, as well as 
in the intestine and heart. The treatment recommended by Billroth ii' the 
use of arsenic both internally and by parcnchymatous injection; excision is 
seldom justifiable. 

V ascula r or Erectile Tumors (Angeiomata) a re of most fre
quent occurrence in the skin and· &ubcutaneous tiS!:iUC, though they may also 

~I~~:1:.:~g ~~,!:'.~:~:i~'r~~~:~.;:,:~::~::i;u~~~:r:~·~~;~::~·i'~'~1'.:~ ::~~f~~~~~:~:;·~i; 
~~:::~~:7,:;:~~:~~:~r:~~~ i?.~~r,:~f ~~,d~;~~~::!~~~·~:~~:,:'.~~~:~~:.r:~~~~:::~~~ 
Ly;11plwtic Vascular J'umors, erectile, and usually <:ongenital, hnvc been 
occasionally desc ribed. They closely res<:mble some of the venous vascular 
tumors, but contain a fluid rc:sembling lymph, inslead of blood. 

P a pilla ry Tumors (P a pilloma t a) resemble in structure the onl i
nary papilJre of the cutaneous and mucous tissues. They occur in the s/dn, 
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wht"re they form the common c111aneous warts, a.ncl some of the ::o-called 
horns mct.wiih. chiefly about the face :ind liNul; a.ntl in die nwcmis 111Pm
branes, where the papilla!')' structmes mny occur in conn('ction with fibro
cellula.r grnwths, in the form of mucous polypi, may be ~cattcre<l over a. con
siderable extcnL of s.urfoce, gi\'ing the pnrl a villou::; appeiwance. or may be 
aggregated into cliMinct tumors: the mucous rnembranes chiefly affCeted are 
tho"'c of' the larynx, colon, n'tlt11n, bladd('r1 nnd urethra. I ki.,·c seen a well
marked p:ipilloma of the tongue in a boy, the affoction being attributed to tl1c 
patient's habi1 of :.;moking stumps of segars whif'h he picked up in the street. 
According to H. \V. Taylor, the warty form of lingual ich!hyosis is a trnc 
papilloma. Finally, papillary growths may occm in serous tissufs, panicu
larly the ara('\moirl; the l)Mcliionian bodies arc, acc·ording to \·on Lu~chkn, 
m<>rely enlargf'ments of th~ \·illi normally existing in this pt\rt. The papil
lary tumor~) abo\'e referred to, are of a non-mnlig11ant character, a.ud muH 
not Le confounded with f'illous Cancer(see p. 491). Tlie treatment ofpa.pil
loma1a cons ists in excision, l igation, or the application of caustics, accor<ling 
to the sizC! and situation of t.hc growth. 

Neuralgic Tumors .-This is a group embracing such tumors as arc, 
without any p<'reeptiblc rra:-on, the scat of intense neuralgic pain. They arc 
U!'.nally fibrous or fibro-ccllular in strncture1 though ad ipose, fibro-cartilagin
ou:-;1 or even glandular tumors may occasionally be similarly affocted. The 
Painf1d Snbcutan11ons 'Tumor or 'l'ubercle, which is the most common of 
the ,;c:ura.lµ;ic tumors, is usually ~een on the limbs, particularly the lower, but 
occasionally on the face or trunk. h is rarely more than hulf an inch in 

Fig. 211. 

Painful subcutn.neousluliercleoutheforearm. (Smith.) 

<liamcter 1 has n. round shap<>. and is firm, tense, and elastic. It i:"; usually 
~inglc, and is much more common in women than in men-in boili respects 
dilforing: from the ordinary neuroma1 which is frequently multiple, n.ncl is 
oftenest seen in the male sex. The painful subcutaneous tubercle is an atfec
tion of adult life. 

In many instances, the most carefu l dissection hns failed to show any con-

t ~·::~~~~.~ ~~~:'·~]~~ ~!~~~~.l~t11:~~~l~1~~~:~~~vell~~~:~~1'etl~~u~~n.~~yi~ ~~lti1~;~e<~1~~;r:~~~: 
(see Chap. XXTJU.),conta.iningan excessive fo rmation of nervous elements.1 
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Pulsating Tumors.-These arc such as have a pulsat ion , due to !he 
state of the Lloodn!:-~els in the tumor itself, intlepen,lently of it s proximity to 
a larp:e ve~sel. The pulMting tumors a.re the orterirtl rascular (ancurism by 
an~tomo,;i~), the myeloid. and the eucl'pl/(/loid-tho two latter pulsating only 
when the tumors arc partially !'IU1To111uled by bone. The ch ief interest pcr
tniuing to pulsating tumors, i:-> the liability of mistnki11g thC'm for ant>urisms. 
an error which has occasionally been ('Ommitted by tbc most tlistinguishcd 
t"nrgcons. 

Floating Tumors n.rc tumors felt in the abdomen, which change their 
place and float away, as it were, under the surgeon's manipulations. They 
con,;i,..t in some case,. of movn.ble kidneys, but are probably sometimes loosely
atrn.ched ovarian cysts, portions of thickened omentum, etc., or even fecal 
fl.(_'cumulations. 

Phantom Tumor is the nnme giYen to an apparent tumor which 
,·nni;=;ht•s spontan<.'ou::o.ly, and which usu:"J.Uy consists of a partially a,ncl spas
modi('allr contracted mu::-cle. Jn other cases, an accumulation of gas, or ii 

tliiekertcd or fatty omcntum, In~ been known to simulate an o,·arian tumor, 
aml iaparotomy ha~ act11nlly been performed under these cil'cumstances. The 
u,:;ual srat of' phantom tumoi-s is in the abdomen, though they arc occasionally 
see 11 in other localities . 

SE)IJ-:\[ALIGXAXT OR RECURHE:ST Tn10ns. 

Recurrent Fibroid Tumors.-It 
:ilmo,..1 each form or 11011-malignanl tumor, 

!~o:~;.~j~ 1"~~~~1;1 <\!·~~;1 r~:11~~·~~1;n'~~<l a~cc~~ 
mak1• the tumor clinically malip;nnnt. 
There is one common cbaracteristieof' 
all tlie;;c rec1trrent twnors. :rnd that. i:s 
thr rndimentary or embryonic state of 
tlwil' ('ompo1wnt ti~::o.ues: thus the ma
jori1y (which belong to tl1e libro-cellular 
an1l fibrous varieties of tumor, a.net are 
hence cnllecl hy l:>aget the Reclirrent 
Fibroid) contain a large number of 
e l on~atcd, eaudatc, or spi ndle-shaped 
ct·lh~, like the gran ulation or .fibro
plostic c1::l1.-: 1 and correspond to what 

Fig. 212. 

\ "ii-chow calls the 1
• Spj;}J!!J.e-c~lled Sar- Recurniot fibroid tumor, or spindle-celled 

COlfla." earcoma. (Green.) 
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These 1·ec10-rent tumors differ in general chnractcr from the non-recurrent 
growths of the same varieties. in bei ng softer ::rnd more fria ble, rather more 
juicy, and somewhat more gl istening on sec rion. l'ndcr the micro:-topc, 
they exhibit a larger proportion of cells, and fewe r formed fiLres, with Jarge, 
and often free, nuclei and nucleoli. 

Under the name of Fibro-nuclealed '1'1111101·1 is clcSCl'ibed by Bcrnwtt, a 
group of recurrent rumors very analogou~ to the recnrreut fibroid of P:1gC't, 
and which und r>r the microscope exhibits filaments, with elongated, O\al, 
nucleolated nuclei . 

The treatment of recurrent tumors consists in exc ision, which mn._v be 
repeated as often ag the tumor reappears. A permanent cure is occa!'lionally 
obtained after repeated remova ls, though more oft<'n the palienL ultimately 
dies from exhaustion cau:::c<l by the ulcerat ion of" the tumor, which commonly 
returns with a shorter interval after each operat ion. E~march is said to hm'C 
preve,ntcd the rede\•elopment of recurrent tumors by the atlministn:uion of 
lal'gc dos.es of iodide of potassium. 

Myeloid Tumors are su<:h as in their microscopic characters res<'mble 
fcctal marrow. T he clwrac tcristi c myeloid cell s are round, or irregularly 
oni.1 1 clear, or slight ly granular, from To\nr to "!l"~u of nn inch in diamctel', 
and conta ining from two to ten, or C\"en more, nucleola.ted nuclei. Beside 
these, there may be free nuclei, and lance-shaped, caucb.te, or spindle-shaped 

Fig. 213. 

"Gilu1t-cell<'d s:i.rcoma," or myeloitl tumor. a points to a part where cyst~ were being formed by 
the softe11i11g of tho tis~ue of tLe tumor; fJ, to a focus or OSijificatiou. (Billroth.) 

(fi.bro-plastir) cells, whence the name someti mes usecl of Fibro-plastic Tumor, 
t.hough this is more appropriate to the Recurrent.fibroid variety. 

These tumors are rarely found except in the bones, where they usually 
occur as internal growths. " ' hen not so situated, they have commonly a 
firm, fleshy fed, but nre occas ionally soft and easily broken. On section, 
they htl.\'C a yellow or gray, glisteni ng appearance, marked with spots of rcd
n e~s, which do not seem to depend upon the ir vascularity. They not unfre
quently cont ai n cysts, and are often pai·tially ossified. l\Iyeloid tumors 
commonl y originate in early adult lifo, aml a.re usually single, of slow gl'owth, 
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and indolf'nt: the surrounding l:itructurc.s arc, a-: a rule, hl'althy, though pcr
l1ap,.; g-n'a.tly di~tcntlt·d and di.;.plac<:d. 

Tile diagnosis from purely non-mn.lignant tumor.-. of hone is rarely po~::;iblt_• 
lJ1•forc• operation; when s.e:1ted on ibc smfac1· of' a jaw (almo:'lt tlic on ly 
locality in which it occur,; CXLt'rllally), a my<'loi1l may perhaps be di.stin
gu i-:.hcd from a fibrous lt1mor 1 Uy ils grea ter :'ol'tue.ss :md clas-1icity. 

Tlte treCllment con.;i.st.'l in excision (with the surface of bone from which it 
g row.s), or, in the long bone:;, in ampuiation at a higll('r point ;1 as a rule, 
n·<·m-rence is not a:' much to be feared as with the other tumors of this <"h."-s, 
pro,·id(•d that early extirpation has been rc,.;orted IO. Secondary mycloid 
wmors haw. howeHr, 01:ca,.ionally been met with in the lymphatic gland:':., 
and in the lung-:. 

Sarcoma.-Thi:- ll'rm i:; u.:ccl by ,~irchow awl other G1·rman pathologist~, 
to 1k•:-.ig11;ttc a. group of tumor:-; which po:-;s('SS an analogy .: not. onl.v with 
granulation~, but :d:.-:o with tl'llC flesh of recent f'o n11 :Ltio11. or in procc1;s of 
den: lopmcnt." ( \ "irchow, Path. des Twneurs, trnd. par Aronssoh11, t. ii., p. 
Htl) Conlll'Cti,·e ti~~uc tumord ·· becoml'. under certain circum!:itfmccs, r icl1n 
in cells. and f'nlarge, wlii l .. t thl'ir inu•r.::.titia\ conuccti\'C ti~-:ue beconw~ more 
~LH.:cnlcnt, nay, in many ca .. cs disappears so complete ly, that at la!St scarcely 

:Fig.21-1. 

Se\·eralvarietiesof11arcowa. (Bryant.) 

anyth ing but cellular cl<'mrnts rema.in . Th is i~ the kintl of tumor whicli 

·rPiluia; J>~,7J/!1o~y~f'C~~~~1i:~!~1~.~L~: 1~~1 ~~~~~ ua'~.·1~c01~o~~::·~~:~~t·::re \);:.~~~~~,:;; 
:subdivi:-ions of' ~arcomatn, ac:c·onling- to their cellu lar .:;trucLurc :-

(a) Retfrulo-cellular Sarro11w; like the typical connective tis~ue (fibro
cellular) tumor, but with a laq!tr proportion of c<>lls. 

(b) Spi1tdle-celled ,"::J .. arco111a; containing fusiform or fibro-pla"-tic cells; cor-
\ "i'- 7fi ~ 

1 Surcf'!l~ful cases of e:rdsfrm of the lower ends of the ulna. ancl radius for mycloill 
tumors of tl1oi:c parts ha\•e l.Jt'cn rnpo1·tcd by Lucas and :\I orris . 

31 
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rt"sponds with fib1·0-plostir, 1w·urrent fihoid, nncl .fibro-1111rlf'ated tumor:.:. 
Cells often arrn.nged in l:unella:-, blnHlle:.:, or trabecul:"e (lamellar,fascic11httf, 
and t1·abf'cular sarcoma!:~). 

(c) Globo-celhilar or Round-celled Sarcoma: often mi~takcn for med11l
lary cancer, but cnn be distinguished by ob:.:crving !hat tlie cells or the :.:arco111a 
are in constant relation with the intercellular substance, whereas the cancer 
cells arc intimately conneclcd with other cells alone. 

Glioma is ~l nl.rie1y of round-celled ~arcoma, originating in the neuro,qlia 
or delicate connecti\·e tissue of tli0 brain, auditory nenc, or retina. Cndc1 
the micro~copc, the tumor is found to conRist of round or o,·al, :incl ~ome
times caudate or stcllate, corpuscleii, with a greater or less amount of a 
faintly fibrilhttecl stroma. These tumors occur in the outer layers of the 
retina, in Yery young cliildrcni and, as they grow1 cause increased intra-ocuhr 
tension. They may pro,·e farnl by extending backwards within the cranium. 
Complete and erirl)' extirpation of the eyeb:ill, is the only trea.lment to be 
recommended, though C\'Cll this will noL always pro,·e successful. 

(d) Colossol or Gigantic-celled Sarconm: contaiui;; Yery large cell~, with 
~~~~~::,~~ous nuclcolatcd nuclei; corresponds with the myeloid or myeloplaxic 

Billroth nlso describes an alceolar wrcoma, in which the cells are grouped 
in alveoli, the microscopic appearances of the gl'owth thus closely rcsemUling 

Fig. 215. 

(Blllroth.) 
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proclnC't ions of pigment matfer. F or further information upon the snbject of 
sarcomata, the reader i~ rc.ferrrd to the nineteenth lec:tnrc of Yi rchow's work 
on Tumors, from which lhis account ha.s been principally taken . 

:;\L\LIGX.\XT Toion~. 

The di,-i,ion of tumors inio maliguant and non-malignant. is, ns ltas been 
:ilrendy ob~crved, uot pcrfoctly ::-:~1j,,factory; for ~omr of th osC' which. from 
their s tructure, we :-:houlll el:1~R as benignant growth:-:, arc in their cli nical ch: t
ractc rs almost, if not qu ia•, a" mal iguant a.s some of those to which 11·c apply 
the latter name. A Recurrent Fi'IHoid may, fo r i11::0.ta.nce1 run a mol'e malig
nant eonr;:.e than nn E'pithelioma. The term .lfali,qnanl 'l'n11wr is uf.:cd by 
Paget, l\Ioore, P~mhertou. and othe r writers, ai:: synonymon:- with Can('er, 
antl Epit!teliomo i::. by tht•m considered to IJe merely a variety of cant.:erous 
di:-<easc. It is 1 howc,·er, upon the whole, bettn. I think, to separate epitbe
lioma from cancer or carci noma (from which, indecd 1 ii diffl·r.s in a good 
many points). though its cl in ical chnractc1·s are ::;uch n:::. to make it con,·cnicm 
to retain it among malignant tumors. 

Cancer or Carcinoma.-Therc arc two principal forms of cancer, the 
hard or sc!tirrous, and the ~oft or medullary-the terms melanoid, lue11wtoid, 
etc., be ing appl icable to qffieties of these, rather than to di:-tinct aml inde
pendent fo rms of cancer. Ilard and soft cancer may coexist. in the same 
patient 1 and nen in the same tumor; but they are not int erchangeable-t hat 
is to say, a mas.i:: of scirrhous tis::-uc ne,-cr become:-\ mcdullary1 nor vice 1:ersii . 

1. Scirrhus, or Scirrhous Cancer, is the most common form of can. 
cer, and is more frequcnll~· ,:;ecn in the fom:lie Ll'cast than in nn y oth<'r loc:ility, 
though it also occurs in lymphatic glandi' 1 skin, muscle, and bone; in the 
tongue, tonsil::-. intestinal c:rnal. lungs, li\·e1-. eyc 1 tcs1is, ovar~', utcl'us, cl<." 
Scirrhus is more frequent in women than in men, and oceu r::; more often in 
per~ons between fo rty -five and fifty years of age, than at any other period of 
life; it is rarely if e,·er ;;:een in chil<lhood. lL is usually suppo,:e1l that the 
de\·elopment of scirrhons cancer i,: in some way connected with the ccs::olation 
of the menstrual ftow 1 bnt statistic~ do not ::;uppori sucl1 a ,·iew. Scil"l'hus is 
somet imes predisposed to Uy £11/terilance. aud its dc\"elopment is :;ometimes 
directly traceable to the reception of an injt1ry 1 or other local cau,:c. It 
ap pears to be proportionally more common among married than among si ngle 
women. Scirrhus uFua.lly occurs in persons who are othe rwi se healthy, and 
is at first unattended with much pain; so that it may frequently exist fol' 
some time before its pre.i;;ence is clis<:O\'('red. 

COurse.-Scirrhus originates as a small nodule. and grows wilh ,·cry nl.l'ia 
ble rapidity in different pa ii cnt,;:, or en~n al differen t times in the same patient. 

~~~1·~;~·~ 1~~<{ ~;~ f ~:·~,,~~~~ 1 ,~i';~~11 ~1 ~I 1: ut 1~;~~~:~1~; :~ g \\-~~ :~::. l ~~r~~.cu 1~~ ,.~:~ c I,\'.;~~ :~e:~ ~est i11~ 
naked eye, and to the toucli, the parts around a scinhous tumor nppca.i· quite 
healthy, the micro.scope may reH·al the presence of' ca11 <'cr cl<'ments, so that 
scirrhu;;; is .said to be often surrounded with n. halo of' cancerouo matter. 

In its fir.st stage, a sci rrhous tumor is, as has Leen said. n ry small; indet>d, 
it o-;omet imes re111krs the part in which it occur:; :rnwllcr lhn.11 normnl, hy 
inducing: contraction of il1e ne ighboring tis,.ue. E\·en in i ts <'arli cst 8tag:e, 

1 ('uJJingworth ha;;, howf"\·er, reportt'rl a. remarkable case of mammary sci1-rlrns 
which was compldcl.r surrounded by t~ dh;tinct fibromi capsule. 
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Fig. 216. Fig. 217. 
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of the body.1 The most frcq11ent seilt of seroncbry deposits, i::. unqt1c1'tio11ably 
the lymphatic ves:::;cls and glands in the neighborhood of the original 111mor; 
n ext, in the tis~ue:o; around, but not immediately connec•tNl with, !ht:! point of 
original cli,o,ease; and lastly, in t!ist;\llt organs, especially the li\'er, l11ng-:; 1 

and bones. It. i~ occ:.lsionally po.s,,ible to trace th e occurrence of seconcl<1ry 
cancerous clepo::;its lO :l process annlogous to embolism, but more often Lhc 

effoct only i<:. seen, without the mode of its production b(·ing recognizable . 
Accordinf! to Cohnheim und )faas, embolic trnn~ference of f'ntgm<'nts of 

mn.li,zmint nml other tumor:'i i$ con:';tantly going on in patients thus affected, 
but the cmbola do not persist :\.nd form new 
growths except in pn.r tic ular slates of the con - Fig. 218. 
st itution; 1he disease thus rf'maining a local 
nflCclionuntilsomcdcteriorationofthepaticnt's 
he::illh permits the dC'\·clopment of S<"condary 
growth:-:. Coloiniatti believes that cnncer some
time!': spreacls along: the 11enes of' a. part before 
the lymphatics becom<" affected. 

" 'hen any of the important intern:\.! v iscera 
nrc affected by ;:;;ec:ondary cancerous deposils, a 
marked state of constitutional depression is 
often produced, whi('h has recei,·ed the name 
of Cancerous Cac!texia; the oldcl' writer~, in
deed, looketl upon this cac/1exi<t as a condition 
peculiar to cancer, and described it as occu r
ring in almost e,·er_y c:1sc of tlw disease. Sir 
Ch:lrles Bell's "ivitl picture, is that usually 
refi>rrccl to, and the continued emaciation, Sec<'tud:i.ry growths or seirrhu8. 
leaden hue of countenance, pinched feature$, {Miller.) 

and livi il lip"" and nostrils, of which he spr:iks, 
are undoubtedly ::cen in ca"-es of' scirrhus, hut probably not more often than 
in ot her exhaui'ting and p:tinful di:-eases; in fact, while cw:;cs of extrrnal 
cancf'r often nm on to a fatal termination without the den~lopme11t of any 
cachcxia wli:-1.te,·er, the cachectic state which accompanic,; internal cancer is 
not, in it-=C'lf', distinguishable from that seen in cases of visceral disease of a 
non-cancerou,.; nature . 

To complete the natural history of Sf·irrhus, its duration must be briefly 
referred to: a few ea<=es l:1~t ten or tweh·e years, 01· e,·cn longer, and, the 
tumor cea:;;ing to f!row, and perhaps c icatrizing if t.ilcerated. the patient may 
at la~t die trom some other cau::e. I have myself oper:l.lcd upon persons in 
whom the di~ca;-;e had laskcl six and eight years. The l:irge majo1·i1.y 1 how
C\'er (a.bout thrce-fourth1'), of patienl1' with scirrhous t111nors, die within four 
y<':m• from the time when tl1e g rowth is first disco,·c rccl, and th e upectation 
qf l(IP, a:. far as figures bear upon the subject, may be s:1.id to be about two 
years and a half.--a.s many dying before as after that period. The earlier the 
age at which !"C'irrhus appears, th e more rapid, usually. is its. courf:.c . 

.1/orbid Anatomy.-"-hen a scirrhous tumor, in its early stage, is cut 
into, ii i,; found n ry Ji n.rd and re,;isting, and the growth CN>aks, as it is s:iitl, 
under the knife. " 'hen lai tl open, botlt t!te cut snr:.f(fces are usuall,9 found 
to be com·rll'e, a very si,gnificant feature, and one which, when present, is 
eminently characte1+•tic of scirr lrn !". The section is s.mooth ~rnd somcwlmt 
gli,;1ening, bleeds rather freely at first, is of a pale gray ish-white hue, somr-
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Fig. 21!'1. 

Cells ftoma~cirrhnsofthe mamuia 
X:!,j{), (<freon.) 

Fig. 220. 

Microscopic:1.J1pl!aranceofscirrhus. 
(Green.) 
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a ma!'",.; of cancer. appn.>pria1ely c:1llC'tl , by the FrC'11C'h, cancer "en cuirasse." Thl' (·our~c of thi'"' form of ~l·irrhu8 i:<. oflen e:x1renH.1ly chroniC', paticnt.s Ii Ying 
in 1his coudition for O\C'l' twt•nty year;,; , in spil<' of the p:1in and occa!-iional 
ht•morrhaf!;C:S which :Hll'nd llH.' di,.;ca:-c when ulccl'~llion is prc:scnt; partial {'il'a· 
tl'itation even sometime.-; 0('CUI'$, gi\ ing the part :-omcwhat the appearance of 
a !'('rpigi11 011scha11c1·oi tl . 

cli"~~:~e:~11 ~:~11 ;~~:n~'l 1~f t ~!1~~:.e i~r11:.~1~/i ;:~,,n;n:~111;~~ ';~:·~~~~~·~cl~~::f~·i ~~a~ ~~;·1~1·<~:; 1 :~ '. ~; 
scirrhu,.., does not appear l'onc:n·c on section, is more ,.uccu lf'nt, has usually 
:-mailer cell,.;, grow.;, morl' rapidly, and alto~ethl"'r run,-, th the name implic:-, a 

~~':'.~~~~;~~:;:f \~:•,·,~:1;~ ~'~~:'F,~;, ;~~~::~ :ci~~l1~1111~c~~.~~'~;,~~ ~1 ~1~1111~~~;;~;1;,:·,I;: 

2 . M edullary or Sof t Ca n cer (Encephal oid) from i1S 
o!'!en prc.:"Cnting a brai n.like appcan1nee when l:1id open. occu 1 ·~ in the 
utcru . ..; and othe r internal organ-.. in the tc ... iis, eye, bones, intcrmu:;cular 
,-pacei::, 1n:1mm;try gla111l, lym11ll:llic:::. etc. J t i" r;tth<.•r more frcqtt('nt in 
wonwn tlian in mrn (tlion~h h·.'-'.5 markedly so than is the ca!-ie with sc i nhu~), 
and may occur at an~· a~c, more than one.fourth of the whole number of ca,-e . .;, 
of ('Xll'rn:\l medullary cam•er b(•i117 met with in pcr:;o11s under twenty, ::111<1 
nC'arly two.third:::- in t\io.;e under fortv. 
The ·influence of inhcril:ln(·e is aho;1t Fig. 2~1. 
a" well marked in medullan• ns in scir. 
rhous cancer, wh ile th(' 1»roportion of' 
ca,:e:; in which JH'c,·ious injury is 
po"«'l to act as an cxciting ('au~e. 
nearly twice as great. The \'ictim.:; 
cm·t•phaloid are le,.:; often in robust 
il('alth, before the appearance of the 
di"l'a"'e, than are tho"c atlCcLC<l with 
,.;eirrhu.;;. 

CTmrse.-)Jedullary cancC'r :-tppcars a:s 
a solitary growth, exc:ept i11 the s111.>cu
H11wous ti,.,..uc . wl1ere it j,.. ol'len 11mltiple. 
] had under my char.~c i11 the ward.::. of 
the l~pi<:copal llo,-pital, "01n.c ycarl'l :-i11ce, 
n man fifty.one year:; old. who, bc .... idf' a 
lar,!?C l'ncephaloid tumor of the lel't ~houl . 
clcr. ha.d "'mailer ma.~_ ... e .... of' the :-:amc kind 
npon the neck, che,.1, a!Jdomcn, back, 
Ul'lll!<, and thigh5. The f!l'OWth of 1rn.::· lll'dullary <'aueer hi sti.c-e of ulecratlou ; 
dullary c:rnccr is commouly \'C'I')' rapid, tumor pro1rudiug. cDruitt.) 

!:'ometime,.., according to Paget. t·xcced. 
ing a pound per month. Ou tlt1· other lmnd, cases arc occasionally meL w it h 
in which the growtl1 of nwdullary c;rncer is 1:1pont:u1cou,.;ly a.nested, the 
tumor rC'maining wit!Hlul chang-e for a number of )'cai·s. ::\ l edullary caneer 
may occur, like !:'Cirrhu,-, a~ an ill.defined infihraltou 1 or ~L" a t.foitinct tumor 

~~j~~~,;~ l~;rt~. t~-~(·::i1:.~~·1t~; 1(1)1~~,1 ~)t~ta~~~~~~~1~ds 1:~n:;:~~i:;:;a~:~dt~~l'~~ - to 1~11~~\~k ::: 
onr a mctlullary ca11ccr btcomcs thin and tcn:-e, and 11ually gives way, 
ju"l a,-.; it would in the <·a .. "'l' of any other rapidly-µ;rowing tumor, so that the 
uk<'rnt ion O\'Cr a nrn:-s of <'H('('Jlhaloid prescnt!:i no11e of the 1wc11liar cha1·ac· 
tcr;; whieh haxe been dcset·ihe1 l ns bdongiug to the "Mnrerows ulce r." ' rhen 
ulccrntion has occurred, J1owe\·c r , the cancer, l>c ing freed from the restraining 
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pre$sure of the ,1:kin, appears to g row with incren11ed r;i.pidity, :ind soon pro
trnclcs through the opening-the ex11berant mass us1mlly hl•c·oming infl:\nwd, 
sloughing, and bleeding, and constituting the: bk<'di11~ fungus, 01· F1111.qus 
fhemalodes, of 1he older writers. :;\letlullnry canC<'r Ol'CUrri11g in bone, is 
sometimes attended with n distinct pulsation (sec p. -179). 

The course of medullary cancer is commonly towards :rn cal'iy death, but 
occas ionally-even af'ter ulceration-forge masses of' cncephn.loid matter may 
slough away, cica.trization following, ;:ind thus Ira.ding 10 al least a. temporary 
reco,·ery. Medullary cancers somet imes 1citlier, becoming shrivelled and 
concentrated, i1.nd finally temporarily disappe:trin,!!;; in other case:=; they 
undergo fatty degeneration, ceasing to grow, :rnd bl'Coming "obi:.olete." 
rsually. how1•ver 1 while this change occurs in one rnmor, others conlinuc to 
incrense. Calcareous degeneration is a rnrc occunence. :incl, when seen, is 
usually combined with the fatty change aho,·e rpf(>rrcd to . The occurrence 
of hemorl"irnge and of sloughing in medull:uy cnncl'r, lws been :dready men
tioned. l\Iore rarely, infhrn1mation of ~uch ::i. _growth ends in suppuration, 
and in this w:~y. too, temporary disappearance of the tumor may be effoeted. 

)lcdullary, like ~ciIThous cancer. t"nds t.o nwltiplicatio1i in ni.rious parts of' 
the body, a.nd there is reason to Lelie,·e I hat, ill many ca._o;(':-, fragme11ts of the 
primary growth al'e clctaclietl, and carried by the ~cncral circuhuion to remote 
organs, where they lodge and grow a;;: inclependt~nt cent l' e:=; of disc::ise. The 
pain of mcdullary cancer is usually much less tlian that of sciIThui-;; indeed, 
when pain is obsc rvcc\ 1 it appears to be referable lo 1he orga.n affected, rather 
tht\n to the diseased mass itself. The general health fa.ii::: in many cases of 
medullary cancer, more rapidly than can be aceounied for by the n.mount of' 
disease. The caclie:cia thus ca11"-ed does not appenr. howe,cr, to Le of any 
specific constitutiomil nature, fo r it often rapidly disappears when tl1e morbid 
growth is rcrno,·ed, 1he palient quickly regaining flesh and strrngth. The 
average duration of mcdullary cancer is dccicledly less than that of scirrhu~, 
more than thrce-fomths of" those afl(•cted dying within three yearR, and the 
e:rpectation o.f lU"c being, in geHeral terms, not more than a year and a half. 

Jfor&id Anatomy.-Uedullary, or sojZ cancer i~, as it s nnme implies. com
monly a ~oft, comprCR~iLlc tumor, giving a. cleceptiYe feeling of fluctua1ion, 
though it is somctiml'S compnratively firm and elastic, approximating in 
character to the acute variety of sc il'rhus. The tumor has :i rounded or O\•al 
ontline, but is often ma.rkf.dly lobated, th f' lobes extending through mn!:iCHlar. 
fibrous, or bony inter$paccs, to a considerable distance from the position of 
the principal mas!'. These out.lying projections al'C apt to acquire deep a!tach 
ment;;:, or may smT01111d and inclose important structures, such as the carotid 
artery, jugular \"Cin, or phrenie nen·c. The superficial veins, over a soft 
cancer, are usually enlarged and tortuous. 

"'\\rhcn a medullary cancer is su rrounded with a cnpsule, the latter, which 
is of thin connectiYC tis.o;ue, often sends in sept:i, which may scparntc the 
lobes of the tumor, or, if it be not lobated, merely tr:wer:-:e its subst:\ncc. The 
capsule is vascular, tf'nse, and may or may not IJc> adlierc>nt to ~urrouncling 
structures. 'Vlwn cut in10, the contained tumor protrudes, or, ii' \'Cry soft, 
oozes out liken. thick fluid. "'\\Then laid opl'n, a medullary citnccr has com
monly a lobated ;1ppetirancc, the various lobes, with their investing septa, 
being often diio;torted by mutual compression, and kwing the appearance of a 
mass of cysB tilled with illtra-cystic growths. The substance of a medullary 
cancer \":ll"i('S in color, IJL•ing usun.lly grayish-white, but sometimes t inted 
with yellow, pink, or Yiolet. In the softc1· tumors, it has but little con
si,;tency, bcin~ friable or pulpy, like- softened brain-matter. or grumous and 
shreddy; while in the firmer varieties, it is compact and rcl"isting, is some
what glistening on section, and occasionfllly presents a fibrous appearance. 
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By p1·e~;;;ing or scraping a m cdullary cancer, a coni;;idcrable quantity or a 
turbid. creamy ··cancer-juiC'c" is obtained, which is r(';Hlily diffusible in 
waicr-tht• .: stroma" which remains being 
in compara.tinly small amount, and ap- Fig. 222. 
pea.ring filnmentou~, spongy. and quite 
,·nscular. The structure of the infiltrated 

~~~~~1 ~~l;~~cg~~L~·j;a~a~~~~:c c~f:~:.~;~!r\~liffor 
The n;icroscopic appearnnces of ence

phaloid are even more vari:tblc than those 
of .scirrhous cancer. Tl1e normal or typical 
form of the mf'dullary cancer co rpuscle. ls 
a nucleated ccll 1 closely resembling that 
seen in scirrhus, but differing in its mocl e 
of arrangement-the cells in enccphaloirl 
being not closely packed together, but 

~~O~~~~(~tg~~:~~!~~S~!:l~~~-omi;.~~11~'\t~~fl~~\'~~f; ca:i:;::~sc(~f;:e~~.~pearances of medullary 

arr among the chief ntriations ob:sen·ed 
in the corpuscular structu re of meclullary cnlli.:ers: ( 1) there may b<' free 
nuclei , with fow or no cell:'l, scatte red through :t n('bulous or granular ba:;;is
substance: the nuclei are usually o,·al, ~r.1-ocr to '.!.·o'ffu- of an inch loug, Lright, 
well defined. and conta ining large and often double nucleoli ; (2) brgc ('lon
gaiod or caudate nuclei, containing granular matter, or ouc or more lar~e 
nuclroli; (3) large round or o\·al nuclei, re:;;embling lymph corpuscle:;, and 
containing numerous shining granules, but no di stinct nucleoli; ( 1) Yery 
numerous elongated and caudatcd cancer cells. rc,;:embling the cells of the 
recurrent fibroid tumor, and giving the ma~s a fibrous ;1ppcarancc on Sf'Ction; 
(.i) largt' round cC'll:<:, containing granules, and either no perceptible nucleu~, 
or one which is F;maller n.nd more granular tlmn that of the orcli1mry cancer 
cell: and (G) mulri-nuck·ated cdls, or parent cells containing numerous 
smaller cel l;:. The5e nirious forms of cancer corpuscle may simply float in 
a tmhid liquid, which is sometimes called "canct•r-serum ;" in other cases, 
this li11uid is itself diffused through the interspacrs of a. spongy basis-sub
stance. which may Le homogeneous, ma.y present imbeddcd nuclei, 01· may 
hnxe a fibrillated appe~mrncc; while in other case::;, again, there may be a 
distinct framework, or skeleton, of delicate filamentous, libro-ccllular, tibrou:;, 
or e,·en O!':seous structure. 

Still further variations in appearance are caused by the occurrence of' fatty 
d(•generation, gi,·ing rise to yellow, scrofulous-lookiug ma.:;ses, or by tlie inter
mingling of cartilaginous, cystic, or other morbid growths. 

3. Other Varieties of Cancer.-Of the other forms of cancer men
tioned in the cla!':.o;;itication on page Hi2, I shall !:ay bnt. liltte, as tlwy are 
comparnti,·ely rare, and a.re intll•cd probably but modifications of those a.lready 
described . 

.Afelanoid or 1lhlanotic Cancer is mcdullary cancer, with lh<' super-add it.ion 
of black pigmPnt in the elemr ntaJ st ructure of the growth; it bears thr ~a.me 
relation to ordinary encephaloid that. tli e pigment or mela1wtic sarcoma does 
to the other varieties of that group of tumors (p . ..J82)i 01· thnt meln.noid 
do<'.'i to ordinary ep itlielioma. i\folanotic ca.neer usually occurs as :i separable 
ma:::;, rather than as an infiltration, and it!': farnrite localities are the :-kin and 
subcutnncous tissue. The pigmenL is commonly in lhe form of granules or 
molecule;:, but may occur in larger nucleus-like corpu.::clcs; it cor1·espo11ds 
with tlic normal pigment. of the choroid coat of the eye, wi!l1 that of the rcte 
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mu ros um in the black races, n.ncl with that rouncl in the lungs and bronchial 
glands of old people. The course and natural history of' melanotic ca1H'cr, 
arc ..,-cry much those of c ncephaloicl; it haR, however, a sti ll g reater lc1Hkncy 
to 1'Jll'Cml , by nrnltipli cation , in the suhcutaneous ti:"sue, as well as to in,·o\vc 
inferna l organs. It is peculiarly a.pt to grow beneath pigmenta.ry cutaneous 
moles. 

Fig. 223. 

(B ryant.) 

lltematoid Ganeer is si mply cancer (usually medullary) which contains 
clots of blood, the result of' in tc rRt itial hemorrlinge; when protrudillg tiil'Ollp-h 
ulccr:U<>d sk in, it constitutes the Fungus _ffamzatodes of H ey, \\"nrdrop, rind 
others (Fig. 224-). 

Fig. 224. 

ll rematoid cancer of brea~t. (Miller.) 

Osteoid Cancer.-" J believe," ~ays Paget , "the most. probable Yiew of 
the nature of' osteoid cancers would be ex pressed by calling them o;;;sificd 
fibrous 0 1· medullary cancers, and by rcg:ulling them as illu ~tnuing a calca· 
reou~ or o~seous dcgcneratio11." 

OF=tcoid cancer USlH\lly octurs in bone ( particularly in the lower p:ut of the 
femur), but is also se€' n in the int ermuscula1· i:;paces, the ly mpliati c _!!\and,., 
etc. 'Vhen met with in bone, it mny occupy ei ther the interior or exterior, 
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or hoLh, and has, u:-lually, an clonp:ated o,·:tl or bi-coun:-x ~hape 1 !\('('Ording 
to 1he naturC' of thl' bone in which it occurs; it ha~ a ... rnootlt ~mfal'I', i,.; h::tnl, 
nearJ_,. incompres..;ihle. painful, am! often ll'IHl(•r when toud1ed. The liony 
par1 of the tumor i-.. :i.; it werC', inliltrated in10 that part '' hich j,.; t1no:--:-<itil·d, 
and ditll:rs from ordinary bone in being cl1alk-likt.' and p11h·crult-nt 1 in Jia,ing 
small and irregular bo1w corpu:;;.c!C's, in contai ning no mcdulln (ib intnspn.ces 
beinz tillt•d with ca11ccr-m:11ter), and in h:\\'ing a.n nnd1u• proportion of phos
phate of lime. lt i,.; extremely compact in it,.; Ci!lllral portion.;, and nodulatcd 
:lt ih periphery, the nodules being often formed of clo,.;dy-..-ct lamt•lla', with 
edge ... di1w~1c<l Olll\\':lnli:;, The uno~sitie<l part of tlie 1umo1· i~ n 1 1·y hard, 
tough. a nd incomprc:--.;ible. aud, und!!I' tlw micrm;;copc, appears homogeneous 
(:\bundant nuclei bcin~ made apparent by the addition ol' aet•ti<: acid), or may 
lll'C:<ent fiUrc" of \ariou" ~izes, and 'ariou~l.r arranged, mingled with ordinary 
cancer ct:ll s, µ:nrnule-ma.;:<e!", nud oil glob11k ... 

Q .. a•oid diffors from other furtni' of cancer in 'bei11g mO!:'I f'rl•qul'lll in the 
male '-l'X, nnd in persons under thirt,r years of agC'; it!'i dc\clOp1m.'11t i;; ol'len 
mwealJlc to ;\ prcviou;; injury. The cour,.;c of osteoid e::i.ncer j,.. rapitl and 
painful. with mulriplicatioa in lymphatics aud in distant parrs, and early oc
currence of con,..ti1t1tional di1'tul'l1:\nce or encliexia. DL•ath u~ually Ol'C11 1·s 
within the first year of the dist•ase; but two insuinces are mC'ntioned L)1 Pagel, 
in which, after n·mo,·al of the pl'imary grow1h, lil'e wa;:;. prolonged for twt'nty
four and twenty-tin .n>ar;;. re .. pN'linly. ""hen earl~- d1•ath otcur..- . it j,_ due 
to the de,·clopment of :--C'eondary growths, which are ::ometimes of the nature 
of ordinary medulbry ('ancer. 

r-illous Cancer.-Cnrler tliis nnme ha,·c been included main- innocent, 
growth!; which h:we a \'illous or papillary ;;frul'lure (set_- page ..J.iH), as well 
as a Yi lions or wart_,- form of cpithelioma. The term ,·illou,.; cancer may «till, 
howner. according 10 Paget, be properly ll"etl for certain ~rowths, llll'I with 
<"hiefly in the uriuary bladder, which lnt\"C a stroma pre~enting wliat Hoki 
tan-.ky l'alls dcn<lritit \C'~etarion, Llie intCl'::iliccs being lillcd with the onlinary 
cell-forms of mcdullary cancer. 

Fig. 22:i. 

Colloid, or, as it j,. n.l"o ealle1l, .Afreolar or Gum Crrncf'r, occurs :is :t pri
mary affol'tion, chieHy in ihe alimcnta1y canal, ntcru,-, m:unmary gla11d. :ind 
peritonemn . It i:.; :d:;;.o met with as a seconda l'y 1!'l'Owth, in the lymphatic 
gland:", lungs, and other parl::i of the body. Colloid cancer consi~I<; of a 



Nature ofCancer .- 1 do not p ropose to enter into any cliscussion :is to 
the 1.Vctlure and General Patltolo9y of Cwu-er, but would rcfc•r the rcadcl· for 
information i1pon thci'e topics to Sir .fames Paget's lcct.ures, and to ::\Ir. :Moore's 
CSi'ay in Jlolmes's Sy~tem of" Surgery, where will be found ,-ery fully and ably 
s('t forth, the facts n.nd argunH"nts which bear upon the suhject. 1 )fr. ~Ioorc, 
as is well known, was n prominent. advocate of the 1 ' locetl origin" theory of 
ca11 ccr . while 8ir James Paget, after mature consideration of the whole subject, 
n.dhcrl's !O tlie doctrine of a cancerous diathesis. Tha.1 a local cause. trau
ma.tic or otherwise, cn.n, without any 1we,·ious predisposition on the pu.tient'i> 
pa.rt, g ive ri ~e to the formation of a. cancer. it is hard to believe: at the same 
time, C"ancct· may urnlouhtetlly (from a. practical poi11t of Yiew) be looked upon 
n.i'. :ll first, a. local affoction-its early mn.ni fo:;tations being of a local 11atnre, 
and t.he only applical> le treatment being of a topic<.11 ch:-tracter ; e\•cn when 
"cachexi:~" precc>Ocs the a.ppearancc of a cance rous tumor, the remo\'al of 
the latter may relie,·c, at least temporarily, the C<lchcetic condition . "'l\ ... ith 
regard 10 the anatomfral origin of cancer, the prc'"ailing views are ( 1) that 
of Yin·liow, who belie,·es tlrnt the cance r-ce ll s originate in a transformation 
of com!ecti,·c-tis,;ue corpui::clcs; (2) that of Thirrseh a nd "'\\Tn\dcye r, who 
mni11tain, on thf' ot hf'r hand , that cancer can only originnte in tis:we of an 
epithel ial type; (3) thn.L of Meier. of Frei burg, who holds an intermediate 
opinion, belieYing that fibrous growths may be transfo rmed into sarcomata, 
am! these in turn into true cancers; (-J) that of K oester, who belie,·es that 
the cancer-cells are deri,·ecl from the endotl1 c•liu111 of the lymphatics; and (5) 
tli:il of C la.c:;:;en, w--oodward, and Thin, who regard them as altered white 
blood corpusc le:> which ha,·e migri\tc:<l from the blootlvessels in the manner 
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<lcscrihed by Cohnheim. " ' hile none of thc~c Yiew~ can be co11s.idcrcd m1 
po::<itivcly cs'1aLl i:::hcdi the second and fifrh :ue those which seem to ha'c found 
mo.:;t farnr with modern pathologists. 

Diagnosis of Cancer.-The diagnosis of cancer, whether scirrhu~ or 
enccphaloid, can commonly Le made Ly carefully obsen·ing the symJJlOms, 
pbyi<i<.::il and r:uional, which l1 :we been described, and Ly comp:u·i11g tlie$c, 
and the history of the ease, with those of the nirious forms of non-malignant 
tumor-thus arriYing at a co1Tect result by a proec::;,!I; of exclusion. ::;i:irrhus 
is mo~t apt to be confounded with a fibrous or glandular tumor, and will1 the 
induration l'Csulting from chronic inHammation; enceplialoid, wiili n faity, 
cystic, or n~sculm· tumor, with ch ronic 01· cold n.bRcess, nnd (when pul!mting) 
with :ineurism. Jn many cases, micro~copic exami11atio11 after removal, (':tn 
alone be relied upon to establish the diagnosis, :rnd evcu this will not always 
afford cerrnin information as 10 the innocence or malignancy of the 1111nor. 

Prognosis .-The prognosis of' cancer is always unfarnraLle: in ihe \"ery 
large maJority 1 if not in all cases, the disease will terminate in death in :-;pite 
of treatment, which, howeYer, will often sen'e 10 Jll'Oiong lifo, and to render 
the condition of the patient comparatively comforta.ble-ancl death, when it 
does occur. compara.ti\'ely jJa.inless-and ma.y e\"en postpone the fatal termi
nation indefinitely, the patient dying, without return of the disease, from 
some intcrcu1Tent atlCction. 

Treatment of Cancer.-The Treatment of cancer consists in 
the adoption of sucli measures as may requil'ed t.o maintain the gene ra.I 
lieitlth . The diet shoultl Ue mild but 11utritious, a.nd the patient ~hould be 
plact>d in the best poss ible hygienic conditions. Tonics, and especially co<l
liwr oil and iron. may be adYa.ntngeously administered, the latter, according 
to l\lr. Moore, preferably in combin:ition with chlo rine. ..Al'senic is Ycry 
fa,·orably spoken of Uy Esmarch, Parker, of .New York, and "~. L. Atlee, of 
this city, and silica. has bet::n recently recommended by Mr. F:twcett llattye, 
of .London. Anodynes arc of great service, particularly in the btn stages 
of cancer, when the greatest comfor t, may Le oft.en afforded to the patient by 
the reveatecl ut-e of hypodermic injections of' morphia. The pa.in of inflamed 
cancer is, according to Paget, oft<•n due to coincident gout, and may Ue re
lie,·ed by the administration of dilute liquor potassre, a. fin·orite 1·emedy of 
Brodie's in the:::e cases. 

Tbe Local Treatment may be p:dliative, or may a.im at eradication of the 
disease. .As :.l. palliatit-e measure, the part shonld be protected from extc>rnal 
irritation Uy being cornred with a layer of cotton-wadding, or with a. soft 
and well-fitting plaster1 which may be medicated with opium, belladonna, or 
any other anodyne that may seem appropriate; ihe application of a freezing 
mixture, as recommended by Arnott, ma.y occasionally serve to retard the 
progress of the disease . ·when ulceration is prcoent, the part should be kept 
clean, and may be dressed with a solution of 1he permanganate of potassium, 
of chloral, or of carbolic or acNie acid; the injection of t he latter a.cid into 
the cn.nc<'rous ma8s itself has been advised by Broadbent, under the impl'CS
sion that it might dissolve tlie cancel'-cell s, bu1. the plan has not. been found 
~enera ll y useful. The injection of nlcohol is recommended by Schwalbe and 
Jl ai;.se. If hemorrhage oeem from the ulcerated i;Ul'face, it may be checked 
by the ui:;e of the pet·sulphate of' iron. Compression, by mean.s of gum-elastic 
pads or ot her contri vances, has been extensively used by HCcamier and others, 
and appears to be sometimes effecti,·e iu controlling pain, tho11gh it is ex
tremely douUtful if it lnn-e any really curative influeuce. The same may be 
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said with r0gard to the use of electricity, which hns lately excited a good 
deal of attention a:< a rcmudy in these cases. 

Tlie Radical 'l'reotment ol' cancer conf'iS;t"I in remoni.I of" the morbid PTO\\ th, 
by the ui::c of the knife, or by the application of caustic1'. (hustics nr1' only 
to be recommende<l in cases of nlccmtcd cru1ccr, iu which, from the superfkifl.l 
extent of the disease, or from its locality, the operation of excision is conlra· 
indicated. Y:U"ious substnnces have been used as cauterizing agents. su<:h as 
arscnious. nitric. or sulphuric :tcid, the caustic al kn lies (especially the" \"irnna 
pa;..tc." or potasslf cnm calce), and mineral salts. of which the best is prohaUly 
flie chloride of zinc. This may be diluted wit Ii four or f'i,·e pnrls of flour, 
mid mac\c into a paste with water (Canqoui1i's paste), being then laid upon 
tlie rknudcd surfacl;!, and allowed to remain from six to twenty-four hour~, 
aecol'ding to the intensity of the effi:ct desil'ed to be produced; a ::-louµ:h 
hnxing been formed, this may be deeply incised. and !he c:u1stie rcapplictl. 
Another mode of using the chloride of' zinc, is by introducing the cau:stic, in 
the form of arrows, eoncentricri.lly around the c ircumference of the tmno1· 
(ctrnt€risation en flf.ches), as recommended by l\fai!<onneu,·e- or a. e;ui;;tie 
solution may be liypodermically i11jected, as recommended by Sir J. Y. Simp
son, and more recently by Hichet. Delahousse has employed the actual c:iu
te1')' as a modification of l\faisonneuvei:S method. 

B.cf'ision (or amputation, if' this operation be from the position of the ca11ecr 
eon!<idercd preferable) is the mode of' treatment to be cho~<'n in any case in 
which it is practicable. The propriety of' resorting to excision, in suitable 
cnsc~ of' cancer, is shown by t.he following circumstances: (1) it is at lca!';t 
possible, if unlikrly, that a permanent cure may be obtained; (2) if' the dis
ease return, it w ill probably rnn a mo re chronic, or, at any rate, a not more 
acute couri'c, than if the cancer had not been removed; (3) the :n·erage dura
tion of life is shown by Statistics IO be inCrCni'Cd by operation, from Ollt' lO 
two years in the case of scirrhus, and from four months to a yf'ar in the cm•e 
of encephaloid; (-1-) there is reason to hope that if the disease return ;ifter 
operation, it may do so in some internal organ, when its course and termina
tion will be comparatively painless i and (5) even if the recurreuce of 1he 
ciu1cer be inevitable, a temporary interval of comfort and usefulness will ha\·e 
been scc11red to tlie patient-an inter\•a\ which in favorable cases may extend 
tose,·eralycars. 

The propriety or impropriety of operating in any particular eas<', depends 
much upon the locality of the cancer, and the age, general condition, etc., of 
the patient. But in general terms it may be said that in the case of a primary 
growth, an operation is called for, vrovided tltat the entire mass cf diseased 
structm·e can be safely 1·emoi:ed. Adhesion to either the skin or subjaccnt 
structures, ulceration, or even moderate lymphatic complication, though un. 
fo.vorable features, are not in themselves contra-indications. lf, howe,·er, the 
disease be so extensive that the probability of its being tho roughly extirpated 
ii;; doubtful, if' there be multiple tumors, if the skin be widely infiltrated, or 
it' the deep-seated lymphatic glands, or int('rnal viscera., be evidently i1wo\\'cd, 
tlie operation can rarely be deemed justifiable. Sciatic pain is regarded by 
De~Corgan as E<trongly significant of general contamination of the system, aial, 
in the case of mclanoti<· growths, visceral implication may, accnrdin~ to 
Nepveu, be recognized by the discovery of pigment matter in the blootl and 
mine. If, from the age of the pntient, the size or locality of the tumor, or 
any 01hcr circumstance, the operation should be in itself likely 10 be altendcd 
wi1h unusual clanger, excision should not as a rule be pn:i.cti:-:.ccl-the prospec~ 
ti\'e benefits, in such a Ca!:'e, being insulficient to counte rbalance the risks of 
treatment. Op('rations for rapidly growing cancer:; are less likely to Le 
attended with benefit than when the disease is clll'onic, but such cases are 
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t~:~~~:e!r ,'.~~3:ec 1 ! :~~;~ i ~~~c1°fi~<;·~:~~~, ::;~~~;~/1:~:~~i;:r .n~~~~ t ~~·~~',~!~ i ~~~~1 ~~;!~~!; 
may. indel'd, do better occasionally wi thout operation; but these cases should 

~e:l~l~;~sr11a~f~I ~~t~\~~·~c~~~~" ~11~1.d t it~ ~l;ln~~·;1e~~1~.~!~s~f/:.~11~~,~~~i~1~1 i~ht: f~~%d~~~~n~~ 
all. it should lie done as early as possible; not only is the operat ion in itself 

~:~~~ \~~~l~~,~~:::~~1i~nb~~ :11;fa)~!~f.nces of permanent benefit ure much gre;tter 

Reem-rent Ca1H:er may be remo,·ed by operation under the :::amc circum
stances which justify excision of the primary growth . 

E pith eliom a, or. as it is called by Paget and others, Epithelial Cancer, 
is usually met with in, or immediately below, the skin or mucous membnine, 
and very commonly at points where the:<;e structuri;>s 
join ench other, its most frequent locality bei ng the Fig. 226. 
muco-cutaneous surfrtcc of the lower lip. I t nlso 
occurs in the tongue, prepuce, penis, scrotum, la.bin., 
and nymph:~, :md more rarely n.t the :rnus, in the 
buccal mucous m~mbrane or upper lip, in the mu
cous linings of th<' respiratory, alimentary, and 
urino-gcnital traC'ts of' eithf'l' sex, the skin of Yal'i 
ous pans, the lymphatic glands, bones, dul'a ma.tcr, 
etc . From its primary sca.t it spreads, involving in 

;\~he~;~;"~~ct~'.~Y a:\~us~t:~;~~a;;,i t:~~e\~:;~~~: i~t ~:~,;e~~ (F!~~t~1::!:1.~a of lower lip. 

in the neighborhood of its original posit.ion, but 
more often in the proximal lymplta.t ic glands. his occasionnlly, but rarely, 
seen in internal orgun,.: 1 such as the l iver, lu ngs, and heart. Epithelioma is 
most frequent in the male sex, and rarely occurs before middle life. the lia
bility to its development appearing indeed to inc rease with the ndvau<'o of 
years . I nheritance ii:; rarely traceable in this form of disease, while a la.Tge 
proportion, probably a m;1jol'ity of cases, appear to have originated from an 
injury or other local eause. Thus cpithclioma. of the lower lip is oftf'n at
tributable to the habit of .:;moking a short pipe; in the tongue, the dist>ase 
may originate from the irri!alion causC:.'d by :rn ttllC\'C'll tooth ; in the extre
mities, it is seen in the seat of old u l ci:r~; while in the scrotum of ehimncy
swe(•pers, it is produced by the irritating contact of soot. 11 frequently occurs 
ln the seat of indurated and incl'usted warts. 

Cou1·se.-Epithelioma is usually single, and in most cases runs its course 
in from eighteen months lo 1!1rcc years. The duration of the disea~e ntl'ie1' 
a good deal with its locality, cpithelioma.ta. of the tongue :ind penis being 
commonly the mo~t, and those of the scrotum and lower extremities Ilic lcma, 
rapidly fatal example:-; of the d isease. Vlcera.tion occurs at an ea,rly pe riod, 
and gradually spreads, inrnlving the superficial, and i:ometimes the dC'cp, 
lymphatic glands, and Jf'ading to a fatal result by indu('i ng gradual exhaus
tion, without rhe cleYelopment of any spcc i:d cachexia, and, as n. rule, wi!h
out tlte occurrence of 5C'Conclary depo5its in other parts. 

Jl/orbid Anatomy.-Epitlicliomatn. may occur a!'i wpe~:ficiol,fiat, or e:rnber
ant gl'owt!ts, in which c:\se they occupy the cutaneous or mucous structures 
them~ch-es, in\•olving the papilloo ton. greater or less degree; or as deep-seated, 
fiat, or rounded lllbercles, when they occupy only the subcutaneous or sub
mucous tissues. When first e.t.-en by the surgeon, the superftcii1l form of 
cpithelioma may appear as a warty excr('scence, which soon undergo<'S ulcer
ation, or as a fbsure or small ulcer co\·ered with a dry scab, and with deeply 
indurnted base and edges. The warty epi thel io1mi somcti1nes assumes a truly 
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villous form, and has been regarded as a ,·ariety of villoas cancer (sec pag-e 
4f.l I). Tlte deep form of cpithelioma. (which is very rare) appears as a round, 
firm, sonwwlni.t elastic tumor, O\' CI' which the ski n or mucous membrane is 
more or lesii tightly st r etcl1ed1 finally gi,·ing way, and allowing- the mMs to 
protrude. Inte rmediate Yarictics a re m ore com mon , in which both intPgu
menl and sulJjac(•nt struc tures are simultaneously i1wol ved. Though, how
ever, the differences between these forms of epithe lioma may be at lir::.t wf'll 
marked, they usually soon disappear, the superfic ial rnriety tending to involve 
the tl'·cpcr structurei:;, while the <lec p form of the disease may, :1.L a late period, 
become exuberan t. Occasionn.lly epithcliomata are quit e prominenti forming 
sometimes e\-en pccluncul:1tcd and pendulous tumors. 

The epit!teliomatons ulcer. whether originating as a supe rfi cial excoriation 
or as :~ fis:_;:ure, 71·adua lly tends to assume a uniform character. ll is usually 
cxeaxatcd. ov~li 01· clongated1 and with hn.rd base mid edg('s. lt s snrfocc is 
unen.·11 , nodulatcd or W:ll'ty, florid, and di.~poscd to bleed ; it furnishes 

~~ ;~:~1~~~ou~l:~::d µ~.1~~;~a f ~!:.:~1i :~ t: ~~J :11~'~:.i~·1;s~~~~ ~:e~0t1~~" 1!~ ~~~~~·~~~~~1~r~f cZ:~.~ 5~} 
scirrhu~; the inclmation varies from a line to half a n inch or more in thick-
11 e::;;s, and is due to the infiltration of epi th clio mfl.t ous material. 

A vertit:.d section of a n ordinary c pithe lioma, !'; hows at the upper borde r a 
scab, or, if this be de tached, a whitish slough-like laye r , cons isting of loosely 
aggrnn1ted epithelial scales, which haH been det:iched from the deeper struc
tures, and which ma.y be readily removed by wa:!-hing. The main substance 
of the g rowth has commonly a somewhat shining. grayish-whit e hue, is close
textu re<l, fhm a nd rather elas ti c, a 1vl occasionally presents a striped appcnrance 
clue lo its papillary stl'll('fu re. Squeezing or scrapi ng- brings ou t a turdy, ycl
lowis h-wl1i1e material. which resem bles the comedones or sebaceous contents of 
l1air.follicles, and which, acco rd ing to Paget, unlike" cancer-juice," docs not 

readi ly become equably diffu.;;ed 
Fig. 227. when mixed with water. This 

<listinclion is, however, wanting in 
tli e case of verysoftepithcliomata. 
Epitltelioma is infiltrated into the 
tissue iu wh ich it occurs, :ind the 
no rmal st ructures can therefore 
often be traced into the ep ithelio
rnatous mass. 

Cndcr th e microi::cope, the char
acteri stic structures of epi thelio
mata. are found to consist of (1) 
cells, which nrc nucleated, flat
tened, and sca le-like, much re 
sembling the ordinary ep ithelial 

..:... cell s (when ce the name of th e 
dii::ease), from r:.?1.:;o to 2 i 0 (usu
ally 1 i-0-) of an inch in diameter, 
and containing a few granules, aud 

- :t clear, round or o,·al, well-defined 
nucleus (about 'l'i>'oo of an inch iu 
diameter), which it self contains 

Concentricglol.Jeiror epithelioma. (Green.) granules, but. rare ly a distinct nu-
cleolus; the cells assume very 

Yarious forms, being sometimes wrinkled, caudate, or elongated, sometimes 
without nuclei, and sometim es fill ed with oily particles, as if from fatty de
genen1 tion; (2) nuclei, free or imbed.decl , most abundant in th e most acute 
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thought proper to r<'lllO\'C. Jn rertain the hand or lower rx-
trcmity, t il e extent of t he di~ca!"e may to render ampulalion a 
better operation than simple cxci~ion . 

Strangulation nmy oCC:lsionally be required, if the loca.lity of the ('pithe li 
omn. be such as to forbid excis ion, or if the p:uL be r;o HL->('1tlar as to ('illl'il' 
fenr of hemorrhage. In such a ca~e, the part to be n·mond may be in;;u
la.t<>cl by means of two or more strong ligatures, when it will ~laugh, and 
become deiached in the course of' a few da,y~, or rC'monil may be cffoct<'d Uy 
means of the elastic ligatm·e, as recommended by Dittcl of Yienna; in o01rr 

~\~~~~'.:1°~:!' 1~r!:~e1~!:~1t tf;~~~;.r;: 1~,.igr~~e~:re~~~.~~(:~1.cecb,~~ o; 111~~~~~g~~;.~;s~~::~ 
may be use<l, the chai n of the instrument being pussed) if necessary, through 

Fig. 228. 

~ 
Ecraseur 

the bnRC of tl1e growt h by means of a needle. The screw shou ld be slowly 
worked, :.ind the handle turned not more than once in fifteen secondR. 

Rec11rrent Epitlielioma may be treated in tbe same manner a.s the pri111ary 
growth. 

EXC'ISION OF TU'.'llOHS. 

No rules of un iversal application can be given as to the mode of exci~ing 
morbid grow th~ . Jt m:ly be said, ltowe,·er, in genentl term,;1 thnt the i1H"isim1 
(for, in the Pa.::e of innocent growths, there should usually be hut one) Rhould 
be in the direction of the long a:xis of tlie tumor, nncl shou ld co rrespond :ts 
far as possible with the natural fo lds of the p::irL In the case of non-malig
nant tumors, no skin need be remov(•(\ 1 unless the growth be ,·ery lal'ge; but 

if the tumor be malignant, it will usually Le necer:;~al'y t.o 
Fig. 229 . remove~~ port ion of' the cutaneous inYe~1111ent. whether it 

~........._ b1'.or. be n o~. ulcerated, ~nd the. incis ions in this ca~~ ma.~· be 
~ el\1pt1c:il (l•1g. 229), orm theformof'aclouble S (F1g.2;30). 

JI' the tumor be cnca.psula.ted, it 1"houltl Le remo,-etl if 
possible by enuclention, the finger and handle of the kni fo being U1"Cri in the 
deeper pa rt1", inst end of the cutting edge of the instnunC'nt: "hen it. is neces
sn.ry lo re:::ort to dissection, the growth should be loosened fast at the p:H'l at 
which its main vessels enter, so that if these are cut. tlwy may be secured 

once for all. 1 Jn rcmo\'ing a non-malignanl growth 1 the knife 
Fig. 230. shou ld be kept close to the tumor, so as IO :woid wounding the 

important strnct ures to which it ma~' be attached, but if the 

§ 
growth be moligncmt, the su rgeon shou ld keep wide of it, in all 
hi.s mn.~1ipuln.tions, so that no portion mnr be nil~\\'~{~ to remain. 
JI poii::.1ble, a tumor r:;hould never be cul mto unt1l 1t 1s remo,·ed: 

;:~~!fc~·!l-rn'.~;·;~;?i,;'~'i~~~~·~;~:,~~~
1

1:~~v\~;~~·~:;~~:.~;~~::!'e:~~~~ 
in g the recurrence of the di~ease. Jf the tumor be of modernte 
size, the first incision should be made ~uffh:ienlly free to allow 

1 Roncihe :i.rlTi~ci: tl1at the cellula r tissue aroun d a tumor should be blown UJ) with 
.ai1· to facilitate its excision . 
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rC'mon1l of the whole rnnss: in the ca-:e, howc,·cr, of a wry largf' tumor. it is 
,,·1·11 to expose only a ponion of it al lfrst, cnlal'ging the wound aL a blcr .:.tag<' 
of theopemtion when ncces:mry; the Io's of blood will thus be lef's than if Lile 
whole inci;;;ion had been made at 1\ic beginning. 

11', when a tumor is exposed, it be found that it-: deep attachments cannot h(' 
snfoly interfered with, the bc~t 1.hing left for the snqrcon to do is 
late the ba!'.ie of the gl'owth wit It strong ligatun•s. :tntl cut off fh(' 
no operation. howcn~r, should be undertaken, unless il appear that 
tnmor can he snfely extirpate1l. 

After the exci$iCln of a tumor, the suq.~eon Rhoul<l <'a.rcfully explore with 
his finger the whole sud\.tce of the wound, RO a;;; to mn.kc sure that no portion 
of the growth has been allowe<l to remain: 1 his i:. particularly important in 
dealing with a malignant tumor. and, in such a ca:.e, any Rll-'picious slruc
tures that cannot he remo,·ed, ma_,- be touched witl1 ihe actlwl caulery, or with 
a i::olution of chloride of zinc . The lips of the wound may tlt<'n bl' a.pproxi
mated with a fow point:;; of !"uturc and ad\i(•.:i,·c strips, anti lightly drc!"~ed 
with a strip of lint dipped in olive oil, or any other i::imple application tlmt 
ma~· seem appropri;_1le. If the ca,•ity left hy tl1c rcmo,·al of the tumor be 
large, a drain:~,!!e tube may be in1roduccd 1 a,nd the part :<hould be supported 
with a comprc~:; and banda.ge, to prevent oozing or accumulation of pus. 

CHAPTER XXVII . 

Sl'RGIC.\L DISE.\SES OF TllE 
:'IICSCLE;:i, 

.-\REOLAR Tl~SUE, LDIPJl.\'l'ICS, 
.\ND BliB~l"E. 

Tm~ consideration of the ordinary cutaneous affections, which arc com
mon!~· spoken of' as ·' sl·in disertsfs." docs no! properly come within the Rcope 
of this work; but tlierC' are certain morbid conditions of the $kin and it:<i ap
pendagei:: which requin• !'IUrp;ical rnanipul:ttions in the ir ti·catmcnf, and which 
may, therE'forc, be here appropriately referred to. 

Verrucre or Warts.-"·artsconsi!'ltof hy1wrtrophied cutanrous papillx, 
which may projf'cl, rach papilla Uy itRclf'. or. a<:. ic:. more 11,;ual, en;;hcatltetl hy 
a common inYe:-;tm1·nt of thickcn('d sealy epithelinm. Th<'y occnsion:illy ;1t
tn.in •~ cono:idcmhlc size, constituting s.ome of the so-ealletl /1on1s met with 
in Yariow:; parts of 1he body. Anatomically, 1hey helong to the papillary 
\'ariety of' tumor. The simple wart~ which appear upon the hand<:. i\1Hl face, 
come wi!hout any npparent cau!'IC' 1 aml often dis.appl'ar spontaJH'Ou"ly. In 
other C:'l5C<:1 they remain prrm:rnenliy, bec·oming of a dark color, ancl OC'C':l
sionall~' formin~ a nidu~ for C'pitheliornatous formations, a:;; do :;omeiimes the 
aualogous ~rowths known a" moles. The treatml'nt con;;ists i11 the applica
tion of nitr:ltf' of sil\'Cr in sul1stance, nitric or chromic aci1l, or the murint('d 
tincture of iron-or in ligation or cxcl~ion, if the wart be pcduncul:i!('d. 
"~art<; occasionnll~· hn,•e a moiRt, mueo-cutnneous co,·ering, and are irritable 
and dii::posed to bleed; tho glyccrate of lannic atirl will often be found a llf>C

fuj npplica1ion in this form of the discas('. ""arts 11ot unfrequeutly occur 
upon the m11c·o-c11tane::ou:; surface:. of the anus, or of the gcnilal org:u1s in 
either sex, and in the latter situation are often spoken of as venereal 1ocO"ts or 
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~~gl~~~~r~~:d : !:~~~I~ r~ ;1~: :e I 1 f ,~::ft~~~~~ 1~ 1 ~~·e;~~~;;: !t11 ~f ~:~ ~ t:::; e 1~~1•: !. 1~.1~~:.~1: .1 :: :~ :~::: ~: 
e'l'll rp,.,u]t. from the ru.:t·11111ulatio11 

Fig. 231. of' ~m('~IH:I am! want of w·r ... 011:11 
cleanlinesi;. The_yare partie11l:1rly 
a.pt 10 OCl'tll' in per,-;ons ,,j1Jt 1•on

g('11ital pliimo:->i~ . Tltc trml111r11f 
con..,i:;t~ in th<' applit·aiion of uitrk 
or chromic :l.l'ili, or powd('n·d l':tlo
nu:I, or in paring or ::--nippi11J! oft 
the growths with a .:;harp knifp or 
.Sl'i ....... or:-<, and cauterizing th<•:-;11rfa1·l· 
from which theyspring-. Warts of 
1he ~1·ncratin• orp:an!', a11d Ot~(':t
bion,d ly those of tlic hautl, Hppcar 
to be communicable by con1act. 

Corns nrc local induration.., and 
hypcrtrophi<'.5, u:mally l°Onfi1wd to 
tlie ruli,.:fr, but occa;-;ionally iu\'Oh·
ing the JJ(tpilla: of t/1e tn1e sl·iu. 
Corn;.;.re,:.ultfromintermittent prc~
sun:, a~ from wearing badly-titting 
boot..;, and :1rc chiefly i;ccn ou the 

~e,~·:.~.;~11~1Z)~~~~~:o~::~~~-~ ~:~c1~:~1i:1t~idt~ 
IJulkc, CYCn on the tongue. llanl 
Corns nrc :-;ueh as form upo11 cx
po ... cd surli.~tc~. as on the edge of 
th<• foot, and :ll'C consequently tlry 
and induralt'd, while So.fl Cori1s 
aresutli :u:occurin:;ituntionswlu.'rc 

Warts arouutl the anti!. (A9l1ton.) they arc kept moist, ns between the 
loc·..,, where they assume a ;.;.pongy, 

m11eous appearance. 1101 unlike til(' mucous palt.ft of .syphilis. Bursm al'C 
oeea:-;ion:tlly de"l'lopcd bc11e:uh both varieties of the n.tlCcLion. Hof! ('01·11s 
arP 1i-.11ally more irritablt' than the hard, but either may be nry pn.i11f'ul if 
inflamed, the Papillary ('ori1, which occurs principally on the !<Ole of the 
foot, <.':U1si11g, proliably, mort• acute :-1uffCring than any other varitty. 

The lrealu1e11t of lwnl corns consists in 1·clic>ving the part. from pr('~l'ure 
by the use of bt1i1uUlt• ~hof's or the npplica1ion of a perforated pla .... H·r, in 
t-h:n ing off the l:'lllface of the corn and applying the ~olid stick of ni1rntc of 
!Sih'cr to its ba ... e, or in cxC'i$ing the centre of Ilic indmatcd pnrl with a i.harp 
knifo or l'.Cis,..ors, afH•r 1he whole has been softened by the ui:-e of a wann 
w:ttt•r-dressing. S<d~ corns may be dusted wi lh powdered oxide of' zi1H', or 
touched with nitrate or silver 01· l!lacial aceti1.: acid, the toes beiug kept apart 
by tlic intcrpo::;ition of 8('1':1,Jled lint or rn.w cottm1. Suppuration occurring 
lwnealh a corn. require~ poulticillg and the en\cuation of the pu~, after sh:n·· 
i11g down the part with the point of a ~harp lancet. 

Onychia is ;lll atfoction of the ma1rix of the nail'.'-, of which we may 
reeog-uize two rnricties, the simple and 1hc mali,qnant. 

inf~:1::~1Z~[e c~::K~~1~:~' ~11> 1'~1~ itmi~l;:~~g~~l);h~~1 :~::'.1,·:1:~\~1i~,,.;;~~1f~::1~0~~~~~s ~~~~~:~ 
injury, .and attended witlt suppuration and loO!:iCning of' 1bc m1il, which lH::-
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come!'-l. ~hr iYell ccl arnl lliscolorcd, and is eYenlua.lly ca~t off-the new nail which 
form-., being commonly thickcnctl and distorted. This ldfoction orl'ur:; cliietly 
in the band. and i,- almost cxcl u ~iw•ly confined to children. The frealmeat 
com'i"t" in the ust' or poultice-., or watCr-dressing, until the nail has scparnted. 
The growth of the new nail may sometimes Le :ulv:intagcously regulated Ly 
the applicntion of an adhe.:;irn ~trip or a 1:1yer of wax. 

Jfalignant Onyrl1ict result s from injuries oc:currin~ to person~ in a depre!'scd 
constitutional condition , nnd is 11!'-l.ually seen in the thumb or forefinger. or in 
the g:re:1t toe 1 where it sometimes rcceiYes the name of toe-nail iilcer. It 

~~~~::~s i ~i-~~~' 1 ~1 ~ 11_1~~::~~: ~~~·:;1 i~t~ 1 ~:~~~.~~tt~~;~ ; ~~ \~~:~c:1·~~:~gol~:~1l~p;~;1il,b;· 1/:,~~I~ 
Fig. 233. 

M!l-li!:'nantouychia. (Druitt.) 

gous granulation::: . TltC' cliseasC' has little or no tendency to a spontaneous 
cure, and l'Ometimc;:, leads to necrosis of the ungunl phalanx:. The t1·e1ttment 
ma~· con,.ist in an1Lsion of n.11y portion of the nail which remains, a11d tho
rough c:rnterization of the matrix with solid nitrate of sih·er-a simple dress
ing, such ai;; lime~water, being afterwards applied, while the parts are kept 
well supporicd with strip;; of mlhesi,·c plaster; or, whidi I think better. in 
simply trimming 1be nail to tlic Je,·cl of the ulcer, and then applying powdered 
nitrate of lead, a,.;;, :tth•i.;;:cd by J\locrloose, Vanzetti, :rnd ~l<tcCormac; the nitn:ite 
forms a thick crust. wliich separate~ after seHrnl d:\ys, leavi ng a hc:ded, or 
rapidly !waling ;;mfaee; the application ginis rise to seH• rc- pain, which l<t st;; 
for senral hour,:. hut the treatment i ~ prompLaud efficient, and has the great 
achantage of allowing the prescrYation of the nail. Other pfans a.re rccom
meuded by n1riou~ authors: T . Smith, following Abernethy, advises tlie 
application of dilute Fowler's solution, while Vanzetti 1·ccommcnds the em
ployment of pO\nlered quicklinw, and Bahacci the application of charcoal 
an<l camphor. S.1Jp!tilitic Onycltia has already been refe rred to at pnge i 18; 
it rC'quirc,:; the application of black or yellow wash, with the> use of suitab le 
:mti!'-l.yphilitic remedies. Amp1tlation may be required, if necrosis occur in 
a neglected case of 011yehia maligna. 

Ingrowing Toe-Nail is an affection almost exclusively confined to 
the outer side of' tlie great toe; it results from wearing narrow shoe:-:, which 
compress tile foot, nnd cause th<• soft part of the to<• to O\•erlap its nail, µ-ivi11g 
rise to an ulcer wliiclt is painful nnd persistent. A cure may be sometimes 
tffl'etccl by d11sti11g- t l1e ulcer wit.Ii oxide of zinc, or inl<'rposing: a little lint. or 
a st rip of a.illwRi\·C plaster, between the nail n.nd the inflamed part of the toe; 
but in many ca,-es it will l>e necc!'-l.r-:a.1·y to remove a portion , 01· the wholf', of 
tlie nail. This may be done (the patient being c•tlterizcd) by thrusting one 
blade of' a pair of' ~lia l'p-pointcd sci'i!301'ii beneath the nail up to its root, when 
the whole nail mn.y be divided at a single stroke; tlte segmcnL to be removed 
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is then g1·a.:ped with forceps, and torn from the matrix , thi:- proc·e~s 
being rcpen.tcd on the other :;ide, if' and the part then s imply 
dressed with wet lint. A new nail growti. is u:<ually i:i lraiglit and w1·1l 
formed. The shoe must, of cour~e, be so arranged as to free the part from 
pressure. 

Hypertrophy of a Toe-Nail, usually of that of the great toe, is 

~~i~~~ :~~al~yli~~~;~-;~·~~1 ;)l~~teu ~~1:.~~;;~, oL l~ ~~~1 i::~~y ~1~\:~1~1~ gla~l·~~o;~~c~~ :~:~~~1~~:~~ 
with walking. Tltc tn,atment consists in :\\ uls ion of tlic nn.il, which opcrntion 
u.::ually efiCcts a pcnnltnent cure. 

Keloid or Cheloid (of Alibert) is nn affoction met with clii<'fly, if not 
exclusively, in tl1c t:<Cm·s prnduced hy Lurns or by wounds. :ind especially in 
tho.-.e produced by flogf!in:r, aml is lo he distinguii-hed from the disease known 
<Hi Morphrea or the Keloid of Addison (true l.:eloid), which occ:ur~ in 
healthy ~kins, where it produces a sear-like appearance. The former appears 
in the :-hape of small and shining, indurated elen1tiom, of a <lusky red color, 
which extend, sending ou1, ai- ii were. claw-like processes, :Lnd arc: nt1c11dctl 
during their ~rowth by great itching and considerable p<iin . Jn their stmc
turc they correspond with the.fibro-cellulm· outgro10tl1s dc~cribecl in the last 
chapter. The Keloid of .Addison begins a" a" white pa.tell or opacity" of the 
skin, surrounded by a zone of redness, gradually spreading and induciug co11-
tr:1ction of fasci:e and temlons, ancl giv ing a. H hitle-IJonnd'' char:ictc1· to the 
part a.ffected. 1 The t1·eatme11t of either form of kcloid is very nn:<oiti~faetory. 
Extirpation with the knife l1as bt>en tried, Lut the disease almoi>I inrnriably 
recurs. Dr. Addison derived n.d\·:mtagc from the mse of iodine, both iHl('t'
nally and ex ternally, in one case of the Y:J.riety of the disease known by his 
name. 

Warty Tumors of Cicatrices.-Under rhe name of Wm·ty 'J'11111or 
01· lf'rtrty Ulcer of Cicatrices . :in aJfoction somewhat resembling the kcloid 
of Alibert, has been describell b.v Cresar lJawkins.2 ~ome or these Watty 
ulccr.s are non-malignant, being of a fibro-cellular cha.r:.t<:lcr , but others are 
really epitheliom:~ln of n pa.pilla.r_r form. W'hen occurring over tlie anterior 
smface of the tibia, as in t.lte so-calkd "H'arf!J Ulcer[!( 11/cu:jolln," they a.re 
n:ry often complica.t1::d by:\ carious condilion of the boue. Tlic treato1e11t 
consists in excision or amputation, aeconling to the size an<l locali1y of the 
at!Cction; the operation, en:m when 1he di:<:cnsc is cpitlieliomatous, often re
sulting in an apparent ly permanent cure. HecO\'ery may, according to Collis, 
be sometimes olJtaine<l in tlie early stage by the awlication of bismuth, or 
oficP. 

Rodent Ulcer.-This alfCction, which is also known as Jacob's3 ('leer, 
i:-; most often seen in tlie eyelids, cheeks, upper Jip , no::c, or ~C:\lp, but may 
al!-iO occur in other p:irls of the body. lt is a. disciIBe of late adult life, and 
commonly originates in some tubercle or mole, which may ha.ve existed for 
many yen.rs. lt is usually single, at lir1't rotmded, but becoming irrt•guhir as 
it sprPad..;, with indur:ited base an<l edge, antl n. somewhat abrupt, and but 
slig:lilJy clC\'ated border; it \'CI')' rarely as~umcs the clinra.cter of :i tumor. 
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The ukeraled surfocc is ;.:mooth, Fig. :J3-!. 
glo:<>;y, and dry, an<l of a reddi:..:h 
ycllow color. The progrcs..;: of 
lite discai:.c, though extremely 
indolent and ch ronic, is nen::!r 
spontancou;.:ly arrested, though 
partial cicatrization may Romc
tinws occur. Tl1e rodent ulcer 
produces frightful rnrnges, ex
posing the orbit, na.::al ca,·ities, 
pharynx, or e,·en the brain, aml 
thu::< ultimate!)' causing death 
-thouµ-h the local cltar:ictcr of 
the affoction is strirtly main- (Mackcniie.J 

lainetl to the last, the lympha-
ti1.::.:; and diRtanL organs nc,·cr becoming- i1woh-ed. Tlie microscopic> chnractrrs 
of the rodent ulerr art' . according to P:1gct 1 J lutchinson, and Golding-Bird, 
:::imply tbo.;:c obscrrnJ. in ordinary gl'anulations i Collis <'las:::es t he dii-ense 
amoug myeloicl or fibro-p\a::;tic growths, while, on the other hand, Billroth, 
with )foore and.). Collins "-a1Ten, who have each written excellent mono
g:rnph:'.l upon the s111Jjt•e1, look upon it ns a form of cancer. The treat111ent 
consi,ts in complete t.•xtirpation, which i:; best aC('Omplished, when possible, 

i~~~~ i t~1~f ~;:~1~;1c1i.:· o11'.0t~:!'~7;~ ~~~:~~01::lt ~:n t~0~1.~~;·~; ;~~1 :~1·~~c!Jebrm ~~;~Y~~~'e t l~~ 
Yienna, or Canquoin's paste. or nitric acid, or acid nitrate of mercury, b(•ing 
rrspecti,·ely preferred, according to the deep or superficial c liarnctei· of the 
a.ffµc1ion. 

Perforating Ulcer of the Foot.-This ifli a curious affection which 
appears to be kss common in this country than in Europe. T ha,·e, howe"er, 
scc11 two cases of the clis<'ase, corresponding in en:ry particular with the 
dc:;criptions gi,·cn hy Hancock, Duplay. and other writers on the snbjcct. 
The aftl•ction consists in an intractable form of ulct'ration, usually occupy ing 
the anterior part of tht• sole of the foot, and leading to destructive disorgani
zation of the neighboring bones and joints. l t often begins :is a bunion, 
appearing: to result from undue pressure on the Jiart, or as the result of expo
:i.ure to cold, wlien it may be mist:iken for ordi1rnry frost Lite. Poncct and 
Estlandcr reg:l-rd it as analogous to the aiw'sthctic form of elcpha.ntiasis (Lqua 
aiuestlutica), but Duplay and )forat, from dissection of numerous spec imens 
and <'areful ~tudy of the literature of the atfoction, concluclc that tile disease 
origi11atcs in degenerat ive lhions of' the nerves of Ilic part, from traumatic 01· 
other causes . Fi:<cher, of Breslau, adopts a similar theo1·y, and de:;cl'ibes the 
disea,.e as a malignant form nf neuro-paralytic ukeration, but a more recent 
autop . ..;y recorded by :\Cichaux li as failed to confirm this \•icw. Pcrfornting 
ulcer has been not unfrequently confounded witl1 the llf.1fcetoma, or fungus 
disea.:e of India (tubercular di;:;ea!'e of the foot, or lfan coek). The treatment 
consists in removing the diseased bone by gouging, exci:.;;ion, or, if necessary, 
ampulation, and in en,leavoring to impro,·c tlie nutrition of" the lirnb by the 
use of p;alninism, frictioni', etc. If the cause of" the ncr,'e changes in wh ich 
the disc•a:-e originates can be discovered, an attempt should of course be lllfnle 
to remedy the ev il so as to prevent a recurrence of the affoction. 

Lupus.-Untler 1his name arc commonly inchulNI 
may bt' 1l<>>;Cl'ibed as Luj)l(S _.Non-exedens, or Simple Ltip1ts, 
de11s, 01· Ulcerating Lupus. 
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D[SEASER OF THE f,L\IPJIATfC SYRTE:\L 50.) 

nf'<'~"'"'ary. Lupu"'. compli<':Hed with a syphilitic taiut, rc:quirc~ the admini"'
trat.011 or the iodide of pot:l~:<ium . 

D1sEA:-iE:-i OF THE AnEOLAH Thsn::. 

~~-.?i~~;t5~:!~ ~~~~'.i:~f,;.,::,:::~~~· ii,.~'.',·": ';~~~·:/~'.~"~6:';~;~."~.:X"f:;":;,':'i::;''. 
" 'lil'n depe nding upon :rn 1''ig. 236. 

~ll: rt~;p~~};~;~:,. t~1;.~~~1Ji:fo~o1c:~i~ \,~~ 
pp. :J8.l. JOO). --~ 

E lepha n tiasis Ara · 
bum, or . \ rabian El<'ph:111ti
:l"'i,... m;w be dc ... crilJcd a.; a 
hypt•1'll'oj1liy of the ~.kin anti 
:-11h(•u1a11cous areolar ti,.~uc. 

I n ih t<lructure ii corre.o:;po1ul"' 
with the Ji.bro-cellular 011t

ff"Oll'fl1s dC'·wribed iu C lrnpl<'r 
XX \ ' J. Jt i1<chif'Ay:-t·1·n in 
the ,.;t·rotum, and in ihe lower 
cx1rc•mi1v, where it con~titures 
the atfl•ciion known ab Barha
dm•"' lc:t. Its nppcaranC'C . .; are 
well "'hown in the anncx1•d 
cut (Fiµ- . :2:1G), from a pape r 
In· l>r. l .;a:H· Smith .• Jr., of 
J•'all Hinr1 l\fa""· Thi" l'ol"m 
of t•lc•pltauti:t."'i-"' i:; rlo!'it'i_r nna. 

lop.-011..; to I he atti·ction"' know n Elephan1iasl~ Ara bum iu the lower extremity; Barb;tdoc' 

hy modern patholo,gil:ih a.;; leg. (S1uith.) 

Schrelll(( or SclerodPrma. a...;;, 

w<•ll ll"' to tha.t <lc .... crib«d by _:\fott and Stok<":< :l'i Pacliyd,,rmaturrlr, 1hc 
J..,'i/oit/1•s of ""arren. th<• JJernwtoly.~is of " 'il.;;on, arid the Jlol/ilsru111.fihros11111 
of l'ollo<'k and Ford. The trratum1t con_;:;i:;ts i11 Ilic lM' of' pres,.;urc, li~ation 
of' 1ht• main artery of tl1<' part. l'xci:-;ion, or amputation, according to the cir
cumstn nces of the p:.uticulal' case c~ce page '170). 

D 1SE,\-,l:s OI" TllE L...-~11·1 1.\T 1 <· Sn;nrn. 

Angeioleucitis or Lympha n geitis ( l1~flrt111111arlon of tlir L,1j111plwti<
r"ssP/s, or .. lbsorbents) may occur a~ an idiopatlii<' aflh·tion, :l'-' a romplie:uion 
of 1•ry:;ipt'ln,., or :is tile re .... ult of tilt• irritation prorluet•d by a wound. uln·r. or 
lo('al infl:unm:ition, a.;: in ('a ..... es of ~onorrho.•a. ]H oc·curreucc i:> w;uallr pre
ccd(·d or :\l'l'Ompnnied hy m:ll'kc•tl <"On~tilutiona l disturbanrf', l'igol'.s, :\IHI fcl1rilc 
rcrwrion. Jf the inflam<'d lyrnplialics be 811Ji~rficial, their ('Ours<' will he 
markf' tl hy a numlJC'1· ot' litlP linp.;;, which soon t.:oalcscc into it band ilboul an 
inch wide, of" a vivid red color, n mn ing fro m tl1c point :\t which the disca8C 
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to or beyond the neares; t ly mphatic gland~, which :uc alway~ 
inflamed. The line of tile :tbsot·bcnts is somew li::i t doug-liy, and 

not very tender. and the> limb is usu11 \l y r:.wollen and often cry!lwmatou~. If 
the intlnmnrntion alfoct, only the deep ly mphati('S1 the affrction of the gin.ml>; 
may alone be perceptible. Resolution u:: unlly occur.5 in the cour."'e of a Wl't'k 

or ten days, though suppunl.tion often takes place in the gland::;, iind some
time::; in the lymphatics th(·m~ehe:-:; the Jll'O)?;llO.::;is is f:woraLlc, fhough til'ath 
may O('Cur from the !'.u pen·c11tio11 of erysipP!a:<, py:vmia, or diffu;;c cclluliti!:;. 
Tlte only disease witli which angl'iOl<'ucitis is likely to Le confOundNI is 
phlebi'tis, from which ii mn.y he distinguished by obse rving 1hat t ht' red line 
in the latter affect ion Im-. :i dasky lme, and g i,·es a peculiar cord-like and 
knotty sensation to the touch. The local treatment cousi:-; ts in the applieatio n 
of ni1rat e of s ih·e r along tht> line of infl:tmcd l y mph:.~ti cs, so as to blacken 
wi1houL bl iste rin g the ski n; tlie limb mi1r 1hcn be wrapped in carded co tton . 
81ioul<l su ppuration threaten, poultices may be employed, arid pus e''acuate<l 
by early inc i:; ions. The l'Onslitnti'onal treatment consist.<; in tlic u~e of !lnJ ine 
dia.phoretics and anodynes, wiL11 o r without stimuhm1 s, ncco1·ding to 1he 
gcncrnl condition of the patient . ]f ery:;ipclas occur, lh C' tinct. forri ch loridi 
may be g iven in combinaiion with the liq. ammonii uceta.tis. 

V aricose Lymphatics.-A dilated or Yarieose condition of the ly m
phatic Yessels has bct!11 occasionally met with , a.ntl may form a troublesome 
compl ication in cases of' Arabian Elephan1iasis. By spo!ancou,. rupture, or 
accidental wound, a fistulous opening may be formed. through which the lym
phatic fluid esc:\pCR, constituting the disease known a" Ly111pliorrham. The 
treatment consists in the application of caustic, and in the use of pre5surc. 

D1 s •:ASES OF l\IniC LES A1'D TEN"oo~s. 

Myositis, or lnjlam111ation of the muscular 
mary affCction, as the result of injury, etc .. 
upon nwious les ions of other s tructures, 
It !:\ symptoms and treatment lmYC already 
cliap1ers on Inflammation in general. 
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Fatty Degeneration of mu,.cle. i~ a not infrequent s.C'qucnre of inlia.m-

~~a~~~~~e o~at~~~ 1~~,_~11~~~~·11:{!~1~e~~o1;t1~i 1~~\L: t~:.i 1~:~:1:~g a~~~t~~c, ~::d$~:~~~ ~~~~~\1b!~ 
which the name of interstitial fatty degeueratiun lms been gi,·en, 1hc st l'iated 

~~~·~<·~~1;)~~c~~~e ~;~1~i~;~l~~~a~~~e; i~ 1:1~11h1;:~e~~:~~~u;11~1~1~~~~~ef.~i;;1~r~s~~~1 ;::~:~~ 
~!:~-,:~~1~!~i~:;~;~t~; r~~~11~e~~~:~~t1)1.ed1~;~~0ii~t ~~~-r ~o~1t;~•, i~:·~, ~~;:~1~11~~~~s t1~:1e:::·~b1:·~~~~ 
more C'Omplete ditiu,..e of the mu:;;clc than the interstitial form, and is probably 
incurable. The treatment of the milder ca .. es consi,..ts in ende;:woring 10 

~~i~~i1~;;ii~1~1;~~ lead maintain, 1he nutri1ion of the part, by passi,•c excrci:;e, 

Rigid Contraction of Muscles.-Another consequence of muscular 
inflammation, e:-;pecially in pCl':'Ons of:\ gouty or rheumatic tendf'ncy. j,;. rigid 
contr:i.<:tion of the afll·cted mu:"-cle1 gi,·ing rise to deformity, and often nttend1.•<l 
with much pain . Thi;;: i,;; most often 1'Cen in the stcrno-cleitlo-ma:-toid and 
~plC'niu;:;: mu~de,., the rigid contraction of' which causes 1hc nJfoction known 
ns ~t{rf" or 'lcry-necl·. The pehic nwsc•lc1! al,;o often become contni.ctccl a:=- a 
con;.;t:quence of hip di ... e:\sc. l~igid mu;:;:cuhr contmction mny likewi"e re,;,ult 
from mere di:<-ll"'C. from long-continued sp:t"m, and from paralysis of oppo,;.ing 
mu:<-ck-.. . Ex;.unple:=; of the 1wo latter condi tions arc seen in cases of club
foot. "'hen rigicl contntction per;::il:itS for a long time, i1 i" accompanied by 
atrap/1.IJ and u,;.unlly b_r fatty degeneration of 1he mu;;ctliar tissue. 

The 1reat111e11t of 1he inflammaton' form of' the afli::ction ron::.i~ts in lbe use 
of ~timulating embroca1ion;:: 1 and thC administration of anodynes. colchicum, 
iodide of poia,.sium. etc . ; while the more permanent. case.s require tlie u_.;e of 
eb ~ti t cxten»ion, or di\i~ion of the contracted muscle or i1s tendon. (.See 
Ort/1()ptedic S111·gery.) Ricord and others h:we de.scrilJc>d a peculiar form of 
m11,.cular contraction which j,. dependent upon syp!tilis; it is ehicfl.'' seen in 
the IJicep,-1 and yields readily to the administration of iodide of pota~.sium. 

Ossification of Muscle i;;; a rare affection, of which ca.,es haxe been 
retonk-d hy .Abernethy and Hawkins, and which i~pparenlly dcpf'nds on the 
coinl'idcncC' of mu.;cular infhmmation wi1h a. tendency to exces . ..;ive bony 
dcpo,:it. The lrPatment con"'i ... 1.:,; in 1he repeated application of bli:;ters, with 
the internal u:;e of colchicum 1 iodide of potassium, etc. 

Tumors in Muscle.-Yarious fol"ms of tumor occur in muc;cular ti~sue, 
thC' mo::-t imporian1 bt-ing of 1he ca11cerous1 fibrous, cy,.;1ic. and vascular nu-ie-
1ic.... Cartilaginous and o;:,.;eou;;; tumor:; are al-.o met with, hut are compara
tin•ly rare. Jlydatids are occ·asio1rnlly found in mti..;cle. The treatnunl of 
the,:e rnrious atfCction" is to be conductNI on ordinary ;:u rg ical principle:;. 
EX«i-.ion tM1nlly presents no particular diflicultieo, and, except in the ca.,e.s of 
malignant tumor, may be expected to effeet a permanent cure. For the can
cei·o11s tumor:;, unle.~s the ca."e be been at a ,~ery early period, a.mputation ( if 
th<' tumor be suitably si tuated) offers a better chance tha.n excision, and ,.;hould 
in mo-.t instances Le preferred. If, howe\'CI', the ta<.;c be seen at a yery early 
stag<'. a.n attempt should be made to prc:-<cn·e the limb, by extirpating the 
rnmor with a wide margin of heahhy ti10 ... uc. 1f practicable, the plan sug
gc,.;t<~d by Tef'van might be adopted. of dissecting out the entire rnuscle in 
whith the malignant growth was seated. 

Tenosynovitis1 or Injht111mation of Tendons a1id 
Tl1ecce (T!tecitis), not unfrequently occurs as the rc~ult of 

Sheaths 01· 

well as 
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in gout or rlicunrnti:--m . Tlic di::-C'a"C' is drnr:u·t<"riz('cl by liH' app"ar-

an<'l' a kndc•r, pull:Y :-1\'1•1\ing- in t lw <·oms(; of the afft:tted tendon. wgnh(•r 

\\'ilh a peculiar sen;.;ation of ji11e rradlinlf or dry crPpitation. whil'h i,.. l1t"•l 

m:irkl'1l wlH'n the tli"'t'i1"it' ha.; b1•eome clironil' . The frNlfou•1ll consi:-t;;; in l'('~t. 

with the u,.;c of stimulating cmbrocatious or bli,.ter;;. 

Paronychia or Whitlow (Panm·is) con1<ists iu infbmmation of the 

tl<•xor 11•1111011:<. and :-liea1h:-; of rhe linf!:l'r~. ]!l !he mild1• ... t form of the di .. c•n"t', 

the tlu·ca is hut "light!~·· if at all. i1wolnd, the i11flamma1ion hein,z cliiPfl_v 

confine(l to the den .. c :-11beuta1wous ti~suc of tlte pulp of the fing:t•r 1 being- in 

foet a m('rc digital ah.;<'I'"'"· In tla• true> paronydiia, or tendi11011s 11·/,it/0111 • the 

thcca is prineipally aHCcred, suppur.ation often extending in the eour"e ot' th(' 
kndon Ucncatli the palmar fascia (:.d,·-

Fig. 23i. ing: ri~r to pa/mar abscess), or e,·en to 

tlic fon•arm, invo\\·ing:, prrhap,.;. the 

rc•111aini11g- fing-er:', and eausi11g- c·xtt·n
:::ive lle:-;truction of parb by "loughi11~. 
Jn the wor1't form of thC' di~l'a"1' 1 01· 

/r•lon, the phaln.n:rcal perio ... 1t•11rn i!-i in
\Oll"cd, often IC'nding- to llf'lTO,-i:<. am! 

rxf"oliation of co11,.-:;d(·rahle portions of 

bo11f'. wi1h d<·st1·ul"1ion of uPig-ltboring
artieuln.tion~. Tl1e di"Cfl"'e comm1111Jy 
oriµ'inaw;.; from some !:'light 111111ctu1·C 

Felon. (Ll111on.) or oth('r injury to Liw extremity of the 

fiu:;rer, and is llt<ually, thon~h not in

variahly, co11fined to the palmar rmrfac·r. P;u·onyeliia occa:'ionally occur."- as 

an ('pidcmi<·, without hi:in;t tnH'<«tble 10 any tranmatil' cau,-<', and ii:; bcliP\'t.•d 

b.'r Eridi::;en to he uniformly of an er~r,.ipcl:\tou,;, natm~· . The symptoni-. are 

tho;:c• of dccp-::.catcd inflamin:uion. with intens(' thruhbin~ pain and tt.•nd,•1·

IW!'!'-l, much a:zf!rantt<'d by the! ch•pendin;r pm•ition. :11111 with eon~iderahll' ron

:;:tit111io11al tlisturhanee. Though suppuration may Ol'Cur pn·tty early in the 

cfo:easf'1 flu('tuation i.-: not \"l'ry :lpparent1 on acronnt of the dc•nr.:ity of' tl1c in. 

tc·n·1·11ing ri,..-.;uc:;;. Gan;rrenc i:- oeca!<iOnally1 but rar<•ly, met with. 

Th(' tre(lflll<'11l eonfii..ts i11 the application of i<'eel1C';.;, followed liy poultiC'l'S1 

or Uy soaking- the hand in w:i.tcr a:s hot as C'an be borne, top;elh('r with tht• 

int<'l'llal adminietr:ttion of laxatin;;; and anodyne diaphorC'lic;;;. Jf' rdief' do 

not follow in tlie course of twenty-four hours, :1 deep inri:;ion ~hould bP miulc 

on ont' or hoth sidt'~ of the affCctl'd phalnux, so H" to rclic,·e ll'nsion and I'\ ac

ua.tf• any pih that may be JlrC1'C'nt. The inci~ion should not be m:ule in 1he 

C<'llfr(' of tliC' linger, le!'lt tl1e sheath l>e opeaed 1 wltcll Lhc tendon would almost 

C'<'l"lainly :-loul!h: nor too far towanl-. the ;.;it!<'. h'"'t the digit:d arrcry he 

,,·omuli•d. The ineii<ion should be mad<' from abo,·c <iownwa.rds, ;;o rhat 1 if 

tltr patit•nl withd raw hi,;; hand suddenly, he mny rather a.;:.,sist than hinder the 

<"Omph'tion of the operation. 11' :;uppur:i.tion cxlcml along the sheath of the 

tcndo11 toward:; the palm. the surgeon mu-.;t follow it up with free inri;.;ions1 rc

Jlf':ltl·d :!!; ol"lrn ns n<'<'C!l"':u·y. TliC' strength of the patient mu!'t be, at the s:1me 

time, ~11stai111·~1 hy the administration of toni1•"'1 con<'l'ntra11•d food. :ind ,.tim

ulus. ]f nPcro::;i:;:. OCl'U1'7 !hi' Sl'<lllf'Slra must be extm('l<•d :lR :;.oon n..: tlll'_r are 

Joor.:rnrd-partial or eomplctc amputation of a finger heinµ- occa .. ionally l'l'· 

quirrl1 1 thoug'h ex('ision of the phalan~t·al al'ticulatiou;;: may sonwtinws hr 

adYa.ntagcoui;;ly ~uh~Li!ntcd. By unremitting care mul attention 011 thr part 

of tl1c f'lll";!C'On, a. liancl ma)' oftrn he JH'c.;en·ed which will pro,·c quite ti,.;1·t'ul, 

thong-Ii ... oml•what r.:1iff and deformrd; IJnt occasionally the de:.;tructin• procl':-,; 

continues in l'pitc of tren.1111e111, involving the wrist, and ernntua!ly r<'quiring 
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remo,·a\ of the limb. During the whole nfter-t reatmcnt of n whiilow, ilie 
hand -,Jionld he ;:;upportcd on n. Lroad splint , to keep the parts at rc:;t and prc
YC11t eo111ract ion of tl1c tin!!ers. 

Some surgeons endenvo;. to abort whillow by the applic:1tion of 
lincrnrc of iodine, spil' it of camphor, or 11i1rate of silYcr; tlte plnn 
sio11ally succeed, but, ii' it fail, cam1ot but nggra\'ale the affoction. 

Ganglion.-A g:;rng:lion is n, syno,·i:il C)'t-1 1 dc,·clopecl in connection willi 
tlw ,.]H•alli of a tcndoll. Erithsen di:>tingui:'lltcs two \:\1·ieties, the simple 
gantrlion, which i:-o found ou !he 
tcllllinon:::. shcat l1, and tile com- Fig. 238. 
pound gangliou, which consi~ts 
of a dil:1tation of the ::;hcnth 
i1.:<elt'. nnd which often in"oh·es 
s1..·n>ral a.djacent lt'ndons. Gan
glia. ,·ary in size from a third 
of an inch to two or more inches 
in diameler, that of the sim
ple ganglion r:1rely exceeding 
three-fourths of an inch. Their 
shape is round or on-i.1 1 and they 
contain a clear 11nid, ,·arying 
in consistence from that of sc
rum to that of honey, mingled 
scnnetimes with irrcgui:ll'ly
sh:iped melon-seed-like bodic."; 
lhet-C are fol'med of a compact 
connec1i,·c suLsrnnce, and ap-
1war 10 lia\'C become sepa.ralecl 
from the lining wall of the 
sheath, which is itself often 
fringed and ntscular. Ganglia Compouull ganglion. 

occm· chiefly in connection 
wilh the extensor tendons 0 11 the bark of the hand or wrist, or on the dorsum 
of 1he foot, though they a.re also seen in the p:\lm. extending hene:\tli the 
annular ligament, or on the side or sole of the f'ot1t. They occasion. in some 
ca~<'~, a good deal of pain by pressiug on adjacent ncn-es, ::rnd sometimes in
terfere con.:<idcrubly with the motion of the tendons on which they are seated. 
Th<· presence of the melon-:-ee<l-likc bodies may be recognized by the ot·cm
n:uce of n. peculiar grat ing or creaki ng so11ml on manipulation. The treatment 
of 1he smaller ganglia may consist in rupture Ly fordl; le compression with the 
thumbs; or hy a sudden blow, as with a book; or in puncture, and .-;uLse
quent comprc;;;sion. Jf' these means foil, the interior of the cyst may be scari
fiecl1 after punctm·e, with the point of a. knife; or iodine may be i11jcct1:d; or 
a l'Cton established. Excision is attended with :i good deal of riRk-difl'usc 
inflammation ::'Ometime:; ensuing-and slioultl therefore be employed with 
hcRitation. For the larger ganglia, and espec iall y those beneath the anuular 
lig:1ment of the wrist, repea.te<l bli:sters rnn.y be employed, in hope of' imlul.:ing 
eon~olidation; or recourse may be 11ad to iodine injection 1 or to the scion . 
If' i:-uppu rn.t ion occur, the cyst must be opened, the melon-seed-like bodies 
cn1cnated, if there be any present, and the wound allowed to heal by granu 
lation. Excision may be required if the g<.'\nglion lie of large size nu<l with 
sem i-solid contents . 
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DISEASES OP Buns."E. 

8ynovi.al bmsre exist normally in certain s ituations, and may br aclventi
tiou.'ily developed by continued friction or pressure in other localities. The 
mo~t important bur:;t\J', in a surgical point of Yiew, nre thal hetw<'en thr liyoicl 
bone and thyroid ca rtilage, and those onr the acromiou, the conliyle ... of the 
hnmerus, the olecranon, the s tylo id processes of tlie radius nnd uln;~, tlit> tuber 
i::chii, the trochanter mnjor, the mHcrior superior spinous proces~ of the ilium , 
the patelln.1 the femoral condyles, the tuberosity of tile 1ibia, the malleoli, the 
la·cl, :md the heads of the first ancl last metatar,:;.al bones. Bur.-;m are aJ,.o 
mC'L with bencnll1 the deltoid and gluteus maximus, between the poin1 of the 
scapula and the edge of the latissimus clorsi. and in the popliteal i-pacP. 

Simple Enlargement or Dropsy of a 
Bursa (Hygroma) may result from tillhacute 
inflammation, or simply from long-continued pres
Rure. This ('ond ition in t\1c btmm patelhc consti
tutes the true housemaid's knee, and f;Qmetimcs 
causes cons ider:ihle inconvenience Uy !he bulk of 
the swl'll ing. The fluid in thei:e enlarged hul'.sre 
may be of t\Je ordinary sy11ovial characlrr1 or may 
be of a darker hue, containing cholc:-;teriue nnd 
disintegrated blood, when it is not unfrcqucntly 
mixed with numerous rice-like or melon-tiCCd
Rlmped bodies i:;uch as have IJcen described a~ oc
curring in compound ganglia, and which appeal' to 
consist of imperfectly developed conncctiYc 1i~-;ue, 
formed originally upon the lining wall of' the hur::a, 
and :-;uhRequcntly separated liy the friction and 

Yirchow and others haYe 0~)~~;:.~1:l\~1;~~~~~:r!~1 ~·!11~~)~, ~~~a~~~~~ Ii); ~~:·i~~t~g~ 
to the wall of the tumor. The treatment consists in the application of dis-
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cuticnt~, such as io1lillf' or hlis!crs; or in lnpping-. followC'cl by the inj<'tlion 

of iodine j 01' by the e"1al1li~hment or a ~eton-tht: thrC;.HI LC'ing paiosed 1liro11gh 

Fig. 240. 

Forinntlon of ~elon with trocar 1rnd cnnulR. (Erichsen.) 

tlie cn.1111\;1 a<> in Fii:i:. 210. ]f the hur.;:;;a con1:1ins the riN•.like bodie~ abo,·c 

referred to, they nrn~t be cnwu::i.ted through n. toler::i.bly free incision, \\lien 

the seton may be p:l""'Cd as before. 

Solid Enlargement of a Bursa is caused by the gradual <kpo:-;it of 

organized lymph in the interior of the i-:ac 1 pn·viously fillctl with fluid, until 

tJJ(' whole or nearly the whole of the (':w ity i:-; obl iterated. A bursn, when 

cut open under the"e circumstances, pre:<euts a. laminated appcarante. :<uch 

a..o; i:-:. ::eC'n in a partially consolidated aneuri:-;m. In some ca~cs, acl'Ordi11:; to 

Erichsen. the tumor is ::ol id from th e first, fibroid ma1ter being primarily de· 
po,..ited in the bursa. The treat111e11l consists i11 the use of sorbefac ient rl'me

clics. or. if thc>!<C fail, in t•xcision-taking Ctll't' not to injure any neighboring 

articulation. and, in the ca:-;e of the bur_,,;a. patella•, not to oprn the 1k't'p f'a.:ocia 

which j,. arrnched to 1hat bone, lt•st the i-truclures of tht ham should l11 .. •(·omc 

in,·o!Ycd in suppurat ion. Annandale has recorded a remark:~blc case of bony 

tnmor oe<'upying the situation of the bursa patcllre. 

Bunion.-The term b1inion i ~ applied to an enlarged buri'a orrurrin,2: in 
any part of the foot, the most usual ::-cat of the affoction heing al th(' ~ide of, 

or below, the metatfll':<al joint of the gr<•at toe. Bunion:;; app{'al' to hr c:m:-;cd 

by distortion of the f'oot from wearing ntllTO\\·.solcd and high-heeled sho(•:;:, by 
which the weight of the body is thrown forwardi;, while the toes arc erowded 

~~FJ~:J:~~e:~;~'\~sd~~11:,~;~~:.~i°
1.i~ii:~; i1~c~~~;~e~~-ot~1~n~~i1~:l

111~:·,~~! ~~~::·n~~~:~~r 
forming on· r the proje('tio11, and either the normal bur."a of' th e pa1'1 7 or one 

ailventitiou~ly dn('!Op('(I, becoming eulargcd fuHl painful. T!Jc hunion is 

liable to repeated attach of' inflnmmation, and suppuration may occur, l<•ading 

perhaps Lo the formation of a fi,;tulous ulcer, al·rompani<'d by a cariou~ l'Ondi

tion of' rhc bone and disorganization or the joint. constittiting a form or the 

"perforating ulc<•r of' the foot" of French wrill·rs. (Sec Jl · !)0:3.) The frral

mnit consit'ts in lite use of poulticf'~ or fomen!ations, followed by thC' :ippliC'a
lion of nitrate of si!Yer, to subdue inflammation, together with means adapted 

to restore tlw toe to it;; proper pbcc. Thil-1 may be he:<t aetompli~lu·d h_y the 
use of Bigg•.., appar:i.tus (the action of which may be '.-'('('JI from Fig-. :111); 

or, in mon: ::;(•verc cases, by dividing subeutn.m·oui-ly the ex 1crnal la!Pml liga

ment of the mctatar.:oo-phalnngeal joint, or the tcndou" of the nddu<'tor or 

flt•xor brevis pollicis. Jn mild <·a~e~, it nmy be sufficient to prol<'tt th<· part 

hy the application of two or three tliicknes~es of ~oap plastf'r, ('UL into a hor:::e

shoc form, M rceomm(•1ull'd by Brodie, and by the aclap1a1io11 or n loosl' and 

well . fitting ishoc . If the bu11ion contains fiuid, and is uninflamcd, attempts 
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J~ig. 241. to promote abl'Ol'ption m:'ly be made hy appl_ring- nn 
ointment of tlic red iodide of J1l(•rc·11r.'· (gr. x-3j), 
which is highly recommended Uy T. Smith. JI' tlii:-; 
fail, .subcutancou;;; puncture trnd disci.-.,.,ionof' the :>at, 

- followed by 1he exteru:i l use of iodine, m:\y be tril·d, 
and is 1 f~ccording to Gross, as sntisf'actory ft:'l 1 wl1ilc 
it is cerU1inly a safo r method tklll, excis ion or in
cision with cauterization. "If suppur;llion occur, 1he 
bu11ion nrnst be opened. and ti·e}\ICd a~ nn ah:::.ee....... Jf 
cnrics :i11d :irticular di;:;organization follow, ampul<l
tion thl'oug-lt the mel:itar.rnl bone ma.y be required, 
and will,! think, in this posilion, usually be prcft•r
ablc to excision either of the joint 0 1· of the head of 
the metatarsal bone-though the fornwr Opt>ration 
has been performed with good results by Kramer, 
Panconst, and oliic1·s, and the latter b_y ~c,·ci·al ~ur
geons, including lluetcr, II:unilton, Gay, of Buffalo, 

of ·~,i:1~:~~:tus for the treatment ~~~~:\t~j~~,p~~ Ji~O~~~~.~~llL~l~~ll~\' i't\\~l~t~:~I~ij~~I c;;~~~I; ~ 
valgus). 

CHAPTER xxv r rr. 
SL'RGIC1\L DISEASES OF THE NERVOUS SYSTEM. 

whicl1 i-.pccinlly demancl attention 
N ~ur:ilgia, and Tetanus. 

NEURITIS . 

Neurithi, or inAammation of a nene, may occur as a consequence of rheu
mat ism. etc., from exposul'e to cold, 01· from wounds or other injuries. The 
chief symptom~ arc pa in, extending dow11w:wcls in t!te eour~c of' clistribuLion 
of the nerve and aggravated by pre~surc, with general feL ri le disturbance. 
The line of' the nel'vc is sometime:-; rctlclenecl and swollen, antl there may be 
!5p~modic jerking of the muscles of the pal't1 with various l'cflex plwnomena 
mauifcsted in other portions of the hotly . The pathological appcamncc::; arc 

~~~!iL:~ gs~~'.~,~ t~111~~ 1~~~!~t~ ';i~~1~ull :~;;1 ~~l~:~t ~· ~11~ i ;:: l::~~ et~1 ~~1t:~c':· ~~ :1~ ~~::: ~1111 i ~~7c 0~~~ 1 ~~· 
local depletion. with the application of' ice Ol' of nnoclyne and emollient fomcn-

:.~~:~::s;f:1~11~~~s~~1~~:~~~~~~,~~r~l1c,E1~:~i~1~~c~~~e~)l~~-~ ;;·1i~~:i~t~:t~~~)~ ~~t!i ~;;::~1~f· 
:~~:~l~~e c1~~~lo;~;: li1p:~~c~~:1i\~ ii~j~c:,i.;nf11~~111~~~rp l~~ic;~·;~~:n~r 1~~·.~;~1o~~t ~~~~r~: 
c:u:.es of rheumatic origin, and ioJidc of pota~sium, quinia, etc., with countel'
irritation, in tl1ose of a subacutc or chronic character. 

N ·~l'HO)TA. 

Neuromata are tumors cle,·elopcd on or between the fasciculi of a nen·e. 
They are usually fibrous tumol's, though a few appeal' to belong to the fibro 
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cellular ,·nriety, a few al~o contnining Fig. 242. 

f~;i~~~. !~ii!.\'~f~ 1\~1:1~01~1t.~11~; 1~11~1(~er:;1Ea~~Z~ 
aud false, the latter bcin~ the fibrous or 
tibro-cellular growths Pommonly found in 
ronnection with the nt'n·c~, while the for
nwr, or true neuromata, are "composed 
entirely of ncrn filanwnts, especially of 
thOl<P with double contours; lla•y appear 

;~it;~~1;~ 7;1 ~ri~:~:~~;·,~~~;.~1;.:~.~~r~1i~~c·:: ~·~;;;~~ 
line neuromata" of Yirchow :l-" reallv false 
JH:urom:ua, o r, in 0Ll1cr words, as tibrous 
tumor.;. 

Ncuromata. fire almo.-.t exclusi,·ely con
finecl to the nen·es of the ccrebro-spinal 
::.y ... tcm, 1 arc most common in the ma.It:' sex, 
and grow !>lowly , somctinws auaining a 
nry large size; they arc commvuly mul
tiple, not Jes"' than l:WO 1-0metimes coexisting, according to H. -nr-. Smith, in 
tlif' :-amc paticn1. A ueuroma i~ mo,·able trans,·cr~cly, l>ut not longitudinally 
011 Ill{' uen e upon which it i~ den:loped. Nclll'oma1a may arise spontn.ucous ly, 
or as the re:oult of injury; they may occur in the contiuuity of a nerve, or at 
ils Clll ext remity, as is seen iu stumps afteramputntion (sec page IUG. ) They 
arc often but 11ot. always painful, the p:iin bf'ing usLrnlly of a paroxysmal 
character, and ::;ometinws cxciic·d on ly by pressure . In idiopathic nt:u1·oma, 
tlic pain is n:forred almo:;:t exclu;;;ively to the pcripheml dis1riLt1tio11 of the 
nern.•. but in traumatic ca;.es, is frec1ucntly felt in oilier par1s , as a rcAex 
phc·nomenon . 'rhen prc;ot'nt iu very large numbers, neuromata :ire, fonu
narely, u,;ually painle_o::;::, The painful s11bcutaneo1ts tubercle is beliC\'ed by 

~~~1,~11~~1:~1~r~. ~~a~. ;:1tre~x~u~7,~\·;~~n~'11~:~~1~~~~h~ 
7,~J.:,.c 1~1 1~:1:t'~l~~~i<1l·m~~ 

compre:'1,.;ed aboYe the tumor, so as to diminish the pain caui:cd by the necc . ..;
~ary manipuhuions. The treatment consists in extirpation of the tumor, 
which should, if pos~ible, be <lil'sected from the nerve without dividing 1hc 
latt<'r; if thi::- c:\nnoL be done, :Notta's plan might bu followed, and the cut 
ernl" of tlie ncne approxima1cd by means of a sulurc (!<CC pnge 20()). For 
the tn•atmcnt of neuromala in stumps, see page 106. Jn Ca8es of muliiple 
nPurom:~ta, opcrati,·e interference can seldom be justifiable, but unclcr )O;UCh 
ein·umsta1H·c,.; a I rial may be ginn to electro-puncture, or the hypoclermic u::;e 
of morphia may be re,.;ortecl to a_c; a palliati,·e m ·a•mre. Prof. Ko.;;in.-ky1 a 
Gt>nnan sur,!!t:On, and J)r,.;. Duhrin::i; and :'\laury, of tlii;;; city, l1n.vc. liowcnr, 
l'l'porU'd l'l'markable c:N;:;; of multiple painful neuromatt~ of the ~kin, in which 
tempol'ary relief was atlbnlcd by excision of the nerves o!' the :llfoctcd parts. 

NEORALGIA. 

Xemalgia is an alfection of the ner,·ou>1 system, characterized by intense 

pain of a paroxysmal form, usually referred to the course of particular nen·ci;: . 
Any cli-=cu~sion as to the nature and pathology of u uura.l~ia in ge1wral, would 
be out of place in a work such n:;; thi.;, and 1 slmll therefore consider merely 
tho-=e forms of the disease which come particularly under the notice of the 

by Vcrneuil),hasbf'1•11founol 
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Rurgeon. Neuralgia OC'CUl'S usually in persons who arc debilitated, and ifl 
prcd iRposcd to by various cleprl'ssing cau>;CS. such as exposure to miasmatic 
intluencc, et<'. Jt frequently coexists with liystc l'i a, and not seldom with 
nmcmia. It m::iy be excited by some sou rce of local irritation, as a decayed 
tooth. piece of necrosed bone, or e.xostosis, or may be a reflex phenomenon 
from irritation of another pa.rt, as in the toothnchc of' pregn:incy. The pain 
of ucuralµ-ia. mn.y follow accurately the cou rse and distribution of a nene, or 
mn.y be felt ornr a considerable extent of Rurfacc, or in particular organs, 
such as the breas tsi testesi or articulationR-as in the cases of so-called'· hys
terical knce-joi11t." The pa.in muy begin suddenly, or may come on grad
u:tlly, ;111d is, in diffC rent cases, of CYcry \·aricty of character and intensity; 
it is always pa.ro:xysmal, ~rnd often absolutely intermi1tent, and is unifol'mly 
a;rgrani.tcd hy the supcrYent ion of any additio1wl source of deprei;;sion. 
Tlierc a.re al most nlways tender spots (points doulo1ireu:r) in the course of 
th l• aff6ctcd nerve, particularly where it penetrates a fa..<ocja, or emerges from 
:i bony canal, and ,·cry constantly there is tenderuess over the spinous pro
cesses of those ,·ertebrrc which correspond to the part of the sp inal cord 
wh('nce 1he nen·e originates. Anot11er peculiarity of neuralgic pain is that 
it is almost alway.<; unilateral. Neuralgia is someti mes accompanied with 
i;; pai" m of tl1e muscles supplied by the affCc1ed nenc; in other c:\scs the sur
face becomes rNI, hot., aud even slightly swollen, a11cl there is often an in
creased secretion from neighboring glands, as the saliniry or lachrymn,l. 
Though any part of the body may Le atfocted by neuralgia, its most frequent 
seats are the branches of tlie fifth pair of cerebra.I nernl'ii and the great 
sciatic; in the fol'mer sit uation it constitutes the disease known as " tic dou
loureux." 

The diagnosis is usually sulncicntly ea."'y: from inflammatory pain, neu
ralgia may be distinguished by its paroxysmal charncter, by the absence of 
foYCr, by the superficial nature of the pain (often accompanied with marked 
cutaneous hyper:estlrnsia), and by its being rel ieved mtlier than aggrnrnted 
by pressm·c; if, however, as sometimes happens, neura lgia coexist with 
deep-seated inflammation, it may be extremely ditncult to decide how much 
of 1he pain felt is to be attributed to one, and how much to the other affec
tion. 1 n cases of neuralgia affecting tl1e joints, the diagnosis may be assisted 
by remembering that Ol'gan ic disease C.:'1nnot Jong exist in an articulation 
without causing deformity or other physical alteration. Th e prognosis of 
neumlgia, as regards life. is usually farnrable: the disease, however, is often 
Yery intractable, and may cause so much suffering as to render existence 
almost insupportable. 

The treatment must be both general and local. As the disease is almost 
always :tccompaniecl by dt'bility, tonics are usually required: having fir :;t 
cleared out the bowels by means of a cathartic, the surgt!on may begin at once 
the use of quinia 1 in doses of four grain~, three or four times :.1. day; this 
drug, though particularly serv iceable in cas~s of malarial origin, is adapted 
to all cases of neumlgii\ in which the paroxysmal cltment is marked. Ar
senic is anot.her remeUy of' great ,·a\ue, and may be gi,·en in 1he form of 
arsenious acid, or of Fowler's solu 1ion. lron is particularly adapted to 
an<emic cases, and rnlerianate of ziuc and assafreticla. to those which are com
plicated with hysteria . Advantage may ol'ten be derived from sea.-1.mth ing, 
or from the systemc.\tic tmployment of electricity, the cold clouchei etc. In 
ca;;es in wh ich there is nocturnal exacerbation, the iodide of potnssium is 
found a rnluable remedy. The local treatment consists in the application of 
sedatives or counter-irritants, and, in certain cases, in excision of a portion 
of' the affCcted rn.:rve. Chloroform nnd aconite liniments, and the nratria 
ointment, are among the most useful applications, but the hypodermic injec-
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tion of morphia i!'-l unquc!'Lionnhly the mo:-:t powerful means we po!'SC!'S for 
controlliug- neuralgic pain: from ei)!"ht ro fifteen minim" of' :\fagendie's solu
tion may be 11,.ed at a timt:, the injection being rep<·:ucd in the cour~e of 
tlm.·e or fonr hours if the pain is not relieYcd. Adrnntag-e may be :'Olll('times 
clcrind from the simuhancou8 n.tlministrn.tion, by the hypo(lcnnic metbotl, of 
morphia and atropia. A quarter of n gr:"Lin of the fo1·mci· with a thirtieth of 
a g1·ain of' Lile latter may be us.cd, great caru being excrci:.;cd lest a. poi~onons 
effoct be induced. Chloroform, l'a.rbolic acid, and nitrate of sih·er htwe al"o 
been cmploy<"cl hypoclennil'ally "ith acl\'antage in some rases. 

Excision of a P(lrtinn of the .Affected 1\'ene has been not unfrequently 
pr::u.·ti~t>cl in cases of neuralgia affCcting branl'hes of the fiflh pair. aud OC<'a
sionally with the happit"t rc:--nlts. Jn many ca..-.e!'. however, the relief h:is 
pro\·cd but temporal'y. the pain recurring aftl'r an interrnl of a few weeks or 
months, in I he !<a me or a not her branch. The 11!/'ra-orbital and 1lfentol .1..Yerres 
may be reached by simply cutting down a.t their point!'; of exit from the infr:1-
orbita l or mental foramina 1 the nerYcs being then isolated a111l a portion 
C'Xl+.;ed . The Inferior Dental ... Yerve may be reached by raising a scmilu11ar 
flnp from o,·er the rarnus of the lower jaw. and expo~ing tlie dental canal by 
meau;; of a trcphine; the IH'n·e is then pil'ked up with a blunt hook or di
rCC'lor. and a porrion of it exei:o:etl. Prof. Gross h~L~. by rf'pcatccl applications 
of the tn'phine, succeeded in <'Xpo~ing and removin~ the whole extent of the 
ncn·e. from its entrance into the inferior dental canal to its exit at the chin
the portion~ of nen·e thus t•x,.ected rnrying in lcng1h 1 in different ea"e!'-l, from 
two and a half to three inches, and the operation htwing bC'en apparenlly fol
lowed by the best rC'sults. Parnvicini. l\Iosetig-'J loorliol'1 l\liclwl. and T <•r
rillnn, recommend an intra-buccal section of the nerve, which, howe\'ur, 
appt•ars to me more ditncu lt :rnd le!'s !'ntisfoctory than the ordinary mode of 
JlrOCt•dure. The b11ccal branch of the interior maxillary nen·e lia"l be<•n 
di\'idcd from without by :\lirhel1 Leticrnnt, and Yn.lcttc 1 and from within by 
:\ela1on and Panas. The Superior fl/axillary l\-ren•e may be rf'ached, clo!-e 
to' the foramen rotunclum. b~, means of a Y-shaped or !:'imple cnned incision, 
both wulls of the anlrum being C'ut away with the lrephine, and the low<•r 
wall of the infra-orbi1al canal with cutting-pliers and chisPls. The nen·e 
being separnted from the otlier tis1iues in the Rphcno-maxillarr fos.<:a, and 
traee<l beyond the Ga.nglion of Meckel, is <lidded from bC' low upwards with 
hlunt-pointe<l, cun·cd !:'CiRsors. This bold and SC\'ere operation . which was 
introduced by Ca.rnochan, of :New York, has been at least remporarily suc
ce.«'-'ful in se\·eral instance.-.; hut tha.t rhe relief is not perm:meut, would 
appear from the re~earches of Conner, of Cincinnati, who has collt>C'tCfl thir
te<>n ea;;c:', in seven of which the pain is known to ha,·e recurred. whil<' in 
only two of the rem:linder was the subsequent history of the patient traced 
for more than a rear. 

i\·eurotomy of" the median, n111sculo-spiral1 and other nen•es of the ex
tremitieR. lia~ been prncti,:;ed by rnrious surgeons, incl11din~ Sapolini, Brinton, 
:M orton, I lodge, and myse lf, with at least temporary benefit. 

JI' the neuralgia arise from peripheral irrit:ition, so that the affi·ctl•d po r tion 
of tile 1wne can be remo,·C'<I, an opemtion such as those which ha,·e been 
de,.l'ribe<I. may probably suffice for a cure; if, ho\\'e\·er, the clisea..~e he of <'l'll-

~~~t11e~r~g~:;;.o~~n~~· f~~·~o~~/~'.~~e 11~:s;!:!~t!~~:t c1~:~tb~,.~t;n~1~;1 ~~~~1111~ :~~.~~~:i 
nene should, if po,.~ible, be n·mo\·ed, and care should be tak<-•n that the 
upper seer ion is made 1hrough healthy structure; to prnent reunion, Dr. 
)1itchcll appro,-es )falgaig1w'~ sn!?gestion, that tlie disral CJ](lof the l'Ul ncnc 
should be doubled upon it:;elf. J t is almost nccdlc~s to say that it' the neu
ralgia. appear to depend upon the irr itation caused by a ilecayed tooth, or by 
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a spiculn. of necrosed bone, the effect of rcmO\'ing this should be tried before 
proceeding 10 any gnwt:r operation . Prof. Gross has de~cribcd a form of 
neur:ilgia clepcntling upon a morbid condition of the alYeolus, am! curn.1J le by 
removing tha.t part with cutting-foi·ceps, and Drs. T. G. Morton and E . )In.son 
l1a\'c cured neurnlgia of the metatarso-phalangeal joints by exci~ion of the 
:irticula1ion. The operation of stntc/n'ng 11nTes for neuralgia. of traumatic 
origin has already been refol'red to :it p~1ge 206. Lfr1otion of tlte common 
carotid artery, in cases of facin.l neuralgia, is ad,·ise<l by 1\~einlccher and 
Patruban. 

TETANUS. 

Tetanus is a of the ncrrnus sy:;; tcm, characterized by persistent 
tonic contraction some or all of the rn luntary nrn5clcs. In the large ma-
jorit.y of cases tl'tanus results from a wound, or is traumatic, tho11gh it is al~o 
met with (especially in warm climates) as an idiopathic a.ffoction. Tetanus 
ocrurs in both sexes and at :ill ages; excludi ng, lwwe,·er, eaf'.es of Puerperal 
'l'etanus, and of 'l'etmms Nascentimn (w hich according to J=>a.rrot has much 
closer analogies with ur::emic eccla.mpsia1 than with trne tetanus), it is by far 
most common in males in early adult life, though, probably, not dispropor
tiomitPly so, in ,·icw of' the peculiar liability of thc:se to be cxpo:sed to trau
matic lesions. It occasionally occurs as an epidem ic, and appears to be 
predisposed to by hot weather and by su<lden cha11gcs of temperature. It is 
morr frequent in the ncgro than in the white . Traumatic tetanus is the form 
of the cfo:ease which particularly deman<ls the surgeon's attention . Jt may 
follow upon a mere contusion, such as the stroke of a whip, hut is chiefly seen 
after punctured or lacerated wounds, or after burns and scalds; the extent of 
the wound appears to have no causa.ti,·e influence, the slightest being as often 
followed by tetanus as the most e:xtensi,-e injuries. lt may occur after any 
surgical operationi without regard to its severity. Tetanus is more frequently 
met with in military than in civi l practice, the proportion of cases in {lte 
Peninsular war having been l of tetanus to ZOO wounded, in the Crimean 
war l to 500, in 1he 8chle;::wig-1Iolstein campaign 1 to 3JO, and in our late 
war I to 2-1:?.2 E:xpo:mre of the wounded to se\"erc cold, and more particu
larly a sudden change from heat to cold , has been found a prolific source of 
tetan us in military :rnrgery. The tliscasc is apt to occur in those who arc 
cleprPssed or debilitated; it thus seems occasionally to f'oUow in the wake of 
secouclary hemorrhage. 

Varieties.-Severnl rnrieties of tetanus ha Ye been distinguished, accord
ing to tlu· group of muscles affected: thus, 'l'rismus, or Lock.jaw, refors to 
the clenching of the teeth, from tonic spasm of the muscles of mastication; 
Opisthoto11os, to spasm of the muscles of the back, the patient with archf'd 
body resting merely on head and heels; Emprosthotorws (veL'Y ra.re), to a 
similar arching of' the body in a forward direction; an<l right or left Pleuros
tlwtonos, to a simila.r bf'nding to one or the other side. Tetanus may occur 
very soon, e,·en less than an hour, after the reception of a wound, or not for 
se ,·eral weeks; us.uallyi in temperate cl imates, from the fifth to the tenth day. 
The earlier the disease is developed, the more likely is it to proYe fatal, cases 

~c~1~1;~-i~~~~~!~1~r i~·~nt~,~;~d ;·z;; r~~~ri;1~u~ t~~";~~~~~i;·~~l~a~r~~~c df;~o!~~si~f 
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3i7 cases of death from tetanus, :urnlyzed by l_,oland 1 79 occurred within two 
da.ys, 1\)4 in from two to fh"e cbys, 90 in from fh·e to ten clays, -13 in from 
ten to twenty-two days, and 11 aher twenty-two days. The mo~t mpid death 
oc·cur.rcd in from fonr ro th·e hours, while tile longest duration of a fatal ca:=:I:! 
was thirty-nine days. 

Symptoms.-The ~ymptoms of tetanus may come on suddenly, or may 
be gmdually and in:=:idiously dcn~lopcd; ocea.:;<ionally a feeling of g-eneral dis
comfort precedes for some time the cha.rncterist,ic m:inifostations of' 1he dis<.'a.se, 
or there may be gn.stric and intestinal derangement, or the wound (if it have 
not healed) may become dry and unliealthy-looking. The first decided 
symptom is commonly a feeling of stiffness, with pain on motion, affocring the 
muscles of the lower jaw and tongue, and those of' the back of the neck; in 
orlier case::;, howeYer, the cramps are fir~t manifested in the muscles of the 
woundf'd limb. In a short time, J!re:\t difliculty i11 chew ing or swallowing is 
fell. and trismns soon bccomt•,; fully den!loped, with intcn:)e pain and slight 
ten<lcncy to opi~thotonos; Yiolent pain reaching from the precordial region to 
tlw :-pine. and doul.Hlei=s due to spa::;;m of 1he diaphragm, is now experienced, 
and forms a very characteristic symptom of the disea-:e; the n.bdominal mus
cles become te 11 se, hard, and bo~tnl-likc, and all the ,-oluutary muscles, except 
those of 1he hand, eyeball, and tonl?ue, become more or less inrnlved. The 
countenance a:0:;sumes a peculi:~r, old-looking expression, being pale, anxious, 
and distorted in10 the so-called risus sardonicus or te tanic gri11 . This dis
tortion of face sometimes persists after rcco\·ery, and Pola.ud refors to a ca,;:.e 
in which it was still apparent after e lnen years. During the height of the 
cliscru:e. the body is often arched bac·kwards, so that the patient is Rupportcd 
merely by his occiput and heel~; while tlie muscular spasm is t0nic, and never 
cntirC'ly disappra~, it is paroxysmally :ig7ra\':Lted-and rhe cramps arc occa
sionally -:o ,·iolent as almost to hurl rhe pntient from his bed; the pain is 
gl'caiest during the C' ramps, which are a1;0:0 accomp:tnied by profuse perspirn.
tion and great heat of :ikin ( J0;) 0 -110.7;3° Fahr., according to Dr. B:adcliffe) .1 

Ao: the disease :Hlrnnces, the reflex excitabi lity is much increru;ed. the slightest 
touch or the least current of' air being :some1inws enough to bring on a paroxysm 
of cramp. Dyspnma and want of sleep combin(' to render 1he cond ition of 
the patient still more deplorable. There is no delirium, n.nd little or no fever, 
the heat of the :::kin bein~ cl1icfly confined to the paro_rxsm;0:, and the rapidity 
of the pulse being due 1oexhaustion rather 1ha11 to fr·brile disturUance. Among 
the symptoms of less importanre are co11s1ipa.tion. reu•ntion of urine, priapism 
(probably due to spinal meninJ!iti,.), nphonia. accumulation in tl1f> mouth and 
fauces of ,-iscid sali,·a, i::.elf-inflicted la rnation,;; of the tongue or clieC!k, nnd 
pl'rmanently dilated or contracted pupils . Dt•ath may occur in a paroxysm, 
from apnrea; or, at a later period. from simple exhaustion. Thne may be a 
certain degree of muRcular relaxation previons to death, or tetanic rigidity 
may be, as it were, <lirt!ctly trnnslOrmed into ri gor mortis. 

Pathology.-The pathology of tetanus if; involve,) in much obscurity. 
I han called it a <li~cnse of the ner"ous system1 because it is through the 
medi111n of the nel'\·es ancl spina.I cord that its phenomena are •nanifost.t>d, and 
berau"e the nen'o11s syMem alone has a~ y<>t been found to present post
mortem changes with sufficient constancy to be considl'red significant. It is, 
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howen~r. quite po.-.~iblC" that, a.~ ~ugge.sted by Tran•r .... J. A. "~i\.;on, Hi<·lmril
!oiOn, and others, tetanu-; may cnmrnally p1'0\"(' 10 be a blood di:.;ea,;f', tltw to 
the absorption of some sept ic material. The nerre or nerves, in 1hr immf'
dia.te nei7hborhood of' the wound, are commonly, though not in\'ari:dily. 
found to be inflamed, laccra.kd, or contused, an1l it is :1.t k:\:.;t pos"ihlc that, 
l'Ven in tho..;e eases in which the nerves appt::LI' l1('altli y . they m:iy IH\\'C h(·t•n 
temporarily diseased, and that a nen•e lesion ha.:S hcl'n really the starti 11~

point of th<.• afH_·ctiou. The muscles hnxe f'rc<p1e111ly been fou11d rupturt>d, and 
are, anording- to L. Conor, the seat of' grnnular aud fatty clmngt'ii Sll<'h :tii 

ha\'e ht'en Ob?;cnetl in C:Li't'S or typhoid fo,·c r. Duclaux h;L" Sl'l'll f(•fanus 
pron fatal liu·ou~h rupture of the heart. The most important po~1.mor1t·m 
d1an~f'S of teianus arc fotmd in the spinal cord, and ha,·e bl•("n partitularly 
i11ni'ltigatccl by Lockhart Clarke, Dickinson, Charcot an<I :\Iirhaud. Aufr('('hf, 
and Coats, of Gla~gow. The former writer ascenained, from an ex:amin:ltion 
of six Spl·c im cns, t.liat th e re were, in se\·eml po r1ions of thfl cord, markl'd 
pn.t('h('s of' i'loftcning- and disintegration :iff't·cling the gray matter, tht• cord 
ii..l'lr bcillg- altCJ'l'd in ~hape. The structura l chang-<' varied from mt're ~nm
ular :-of°tl'ning to absolme Huiclity, and was :lCCOrnptmicd by nunwrous extrarn
sations of blood. '' In t lie walls of' the blood vc:'olst'ls, tlwre wa<; no morbid 
dt·posit nor any appreciabl!· alteration of srructure, except where they shared 
in the disinwgration of the part to which tllt'y belongt:d; but 1hc artt:ries 
were frt:quently dilated nt short intenals, and in many places wen: se<•n to 
be surrounded ... by granular aml other t-xuda.tions, beyond :-..ncl nmon7st 
which th u nerve.tissue ... had sutfore<I lii sintt·~rntion. " 'c lrnxc n·a-.;on, 
thC'rdOrc, to infer tluLt the lesions of structure had tlil·ir ori~in in tL rn orb i1l 
condi1ion of 1he blooti\'i't;SCls, resulting in exudations wilh impai rment of the 
nutritive proce~s." 1 

The following nre )Jr. Clarke's conclu!'ions ns to the patholoey of tct:tnus: 
(1) it is probable tlmt the::e lc:-:ions a.re uot prcs;('nt in cases which recon·r, 
or, if pre::;cnt, are so in but a ~light degree; (2) the::;e le:dons are not the 
cffo('l of excessive functioual :~clivity of 1hc con!, but result from a morbid 
state of the bloodv1'!:lscls; (3) these lesious arc not the sole cause of thP te. 
ttrnie s1msms. as similar les ions exist in cases of paralysis u11aceompanic1l by 
tct:rnus; and ( 4) the tcl:inic spnsms <l<'pcnd.JirM on an abnormally excitable 
state of the :;rny nen·c.tiss ue of the cord, i11du<'ed by th e hypcrremic aud 
morbid state of ils; bloodvcss.ds, with the exudations and disintegration'i re
suhi11g therefrom (this state of the rnrd being eithC' r an extension of a ~imil:Lr 
stall' along the injurC'd nen-es from the pcriphtry, or resulting- from r(·fi<'X 
action on i1s hloo1frc~scls excited by rho~e 1wn·ei:.) . and secondly, on th<' 1wr
si::;tt•11t irrita1ion of the pcripht:l'al nern•', by which the exalted excitahili1y 
of tlie cord is ;~rousrtl-the :o::une cau~l' thus first inducing the morbid i;uS('Cp
tibility of the cord to reflex ac1ion, and subsequently furnishing the irritation 
by which rdlex aC'tion is excited. 

Dr. Dickinsou\.:,2 ob~e r vatiow1 tend to confirm those of 1\£r. Clarke, and add 
lh<' inlcrcsting: facL tl1:1t 1hc situations or the various lesions corre!:lpond arm
tmnically with tlte s id(• on which the injury C'xists. "The irri11ilio11 from 
the left hand, coiweyed, a.o; we must suppo .. c . by certain of th e left po-.tcrior 
rootii, occa .. ._ioncd cspl'(·ial con~restion of the left 1>0.;tcrior horn, an1l further 
change" in the white ma.lier in contac1 with it-that i-., in the left po'ICrior 
nnd lateral column-.. The (·enlr;~\ a nd antt•rior part.: of the gmy matwr were 
mo~t cxtcusin•ly alll·ctl'fl on the sidt• oppo"itc 10 Lh:tt of the iujur.'" a.: mi:.!11t 
han! been auticip:t!ecl frolll the decus:oatiou in the cord of tile sensory fibres. 
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The irrita,tion having ri!achall any column 01· s;,zm 'nt of the co1· 1, a pp" 1reJ 
to diffuse itself throughout its whole length with undiminished intensity. 
Although the cerv ical region must hn.n.: !wen the fil'st rccipieut ol' the mrJrUid 
inf\u('nce, t.he lumbar part o~· the cord, both in the white and grny malte1·, wa'5 
at ]('a.~t as se,·ercly t\ffocted." Charcot and Michaud note the same appea1·. 
ances tha.t are describccl by Lockli:irt Clarke, but bclie\'e them to be due to 
exudation from the bloo(h;e;;;;,,;t·ls, anti not to degenerative changri'.. lt is i11 
the posterior ('Ommissure or the gray mattC'r of the conl1 anrl especially i11 the 
lumbar region, 1lmt they h:we founil what they regnrd a.; tli1.1 "essential 
alteration" of tetanus; this consists in the de\'clopmcut of a large n11mber of 
nuc\Pi which are variously tli;;;posed 1 and many of which :we lbtt.cncd from 
mutual compression; the changes ;u·e in fact the same a'-. thouJ!h perhaps 
more marked than, tho!=.e dct1cri1Jcd by Fromman as occurriug in ea..;cs or' 
subacute myelitis. Co:\li-i ha.; obscrn~d tit<• morbid C'liang€·S in lhe medulla 
oblon~ata, as well as in other port.ions of the spinal cord. l{ing-er and :;\lllJ·. 
rel! C'Ont rovert tlie ordinary ,·iew that lt'tanus i:; due to incn•a..-cd excitability 
of the !:l-pinal cord, and believe thal it is due to a diminished " l'esisrn11cc" of 
the eord, which allows impn·~sions com·eycd by the :\ffcrcnt nc1·vcs to spread 
through ihc rC;:flex port.ion of the centrai nervous system. 

Diagnosis.- Tetanus m:\)' be tlistinguisl1ed from spinal menln,qitis by 
the e:~rly flxation of the j;tw, and by the occurrence of paroxysmal sp:\~m~, 
with permanent muscular rigidity in the intcn·als-the rigidity of spinal me
ningitis being, in a great degree, voluntarily a~sumed in order to prevt•nt 
pain of motion. From hydr(Jp/tobia, the diagnosis ma.y be made Uy obsen·ing 
th:tl. in the latter disease, tlw spa:unodi<· mo,•ements are clonic, not tonic, 
that the fr1ce is eonrnlsed and restless (no risus sardonicus). ~rnd that deli
rium i:=; as common as it is rnre in tetanus . From poisoniny b,lj str,11cltnia, 
the tlia~nosis is sometimes very dilllcult, particulal'ly if companit ively smn.11 
quantities of that drug h~wc been repeatedly atlministcred. 11 is to lJe oU. 
served 1 however, that in stryehnia.poisoning there may be complete intcrmis. 
sions betW(,'Cll thl! paroxysm;;, and that (according lo Poland) there is sp;\.:.m 
of the muscles of re~piration, with early and marked laryngi:=;mus, but no fix. 
ation of the jn.w-the patient being a.ble to opc•n the month and sw:\llow. 
Tetanus has been mistaken for rlteumrttism, and, on the other ham.I, hysteria 
has not unf'requcntly bec·n mistaken for tetanus; the diagnosis eould, l1owever1 

scarcl'ly be \'Cry dimcult, unle~s (as in a case mentioned by Copland ) t..:tanus 
and hysteria. actually coexisted in the same patient. 

Prognosis.-The prognosis of acute tetanus is i1wari:~bly unfavorable. 
It is doubtful whether there be any authentic case of recovery under sucll 
c ircumdances. In the s1tbacute or chronic CMcs, the diseai:1e being J.cvelopcd 
at a comparatively late period, and running a letss violent course, there is 
more hope of' a sucee.s8f'u l issue, and by prompt treatment li fe may occasion
ally be preserved. It may be said in general terms that the latt:r the develop· 
rnent of the disease, the more chance is there of recovery. 

Treatment.-Thi:-; should be both general and local. The General 
'l'reatment ::hould con!iist in the admini::trntio11 of such reml·tlit."S as may 
diminish the morbi<l <'xc itability of t.lle spin:d cord, and a.t the ~amc time 
lf'ss.en the in'it:~tion of the peripheral nervf's-it bt~ing )Jl'Obably to a eomhi. 
nation of these two derncnts, that the pro rluctiori of the tetanie ~pasm is due. 
At tile same time, concc11tratc1l n11tri111ent in n. fluid form should be given a-; 
fref'ly as 1waclica\;le, for death frequently result:5, :i-1 ha~ been ::el'Tl, from purl! 
exhaustion. The modes of treal.111;::11t which l1a\'C Ueen pl'Opo.seJ for tet:lllUS 
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are almost countles.o:, including such diverse remedies as vcne~ection, aC'lin~ 
stimulation, profuse purgation, and the induction of narcoti:>m with opium. 
All means fail i11 :tcuk ca,;:es-each bas been occa;;ionally successful in tl10,;:p 

of the chronic va ri e1y. The drugs which have obtn.ined most repuration of 
late y<'ars, ha\·c Leen opium, conium. 1 bcll:ulonna, cnnnabis Indica, woorara, 
bromide of potas;;ium, hydrate of chloml, anll tlie Calalmr Lean. Of thtse 
the first and tile two last arc th ose upon wliicl1 I ,:;J1ould , at pre:;cnt, b(• cli~

pos:cd to place most reliance, and of which I would therefore recommend the 
employment. :Eighteen cases collectl'Cl by Dr. Eben " Tatson, in which the 
Caln.bar bean wa~ used, garn ten recoveries and e ight deaths; upon the 
whole, a frworablc reconl. The bean may be given in large doses (llolt
hom;e gaYc 4t grain~ of the ex tract al once, the patient rccovering) 1 the only 
Jim it to its atlministration being the effect produced in controlling the spa$llllS. 
lt :ippe:irs to act as a direct sedative to the spinal cord , and it has the mldi
tional n.dnrnt:..i.ge that it enables tile pmient while under its influence to ta.kc 
food with facility. lt m:iy be give11 by the mouth or rectum, or by hypo
dermic injection, a th ird of a gra.in of the extl'act bf'ing probably a large 
cnouf!:h do~c for thf" lat1er mode of administration. Opium in large doses 
may be properly given at the same tinlC' 1 as suggested by H oll house. on ac
count of it~ well-known sedntin! etlCct upon the peripheral nerves. Dcmar
quay recommends thr hypodc1·mic injection of morphia into the massctcr, or 
whate,·er muscle may be chiefly affected. A C';\thartic may sometimes be 
requiretl at the beginning of the trcatnwnt, to remorn ail)' irritating mailers 
from the bowels, and collcentratt'(l food and stimulus mus! be given, tliro11gh-
011t tlie ca~e, in as large quantities as the patient can be induced to take. 
The inl::dation of ether or chlorofol'm may be occa.sioniilly rt"sorted to with 
temporary benefit, and the npplication of iin ice-bag to tli e s pine might be 
1ried, though its use should be watched, lest it induce too great depression. 
Tnwheo!omy ha,; oecasionally been resorted to. and, according to Ilichet, may 
be expected to be of service wlicn spasm occurs in e;rpiration. The inhalation 
or nitrite of :unyl has been successfully employed by Foster, Curtis, Funke!, 
and Forbei>, of this city. 

The Loral Trea,tment is likewi"e of' import:\nce: the wound ,,110uld be ex
plored, and any fo reign bodie5 c:irefully l'cmovcd. The aflCrent nene or 
nen·es (if any c:m be recognized) should be di\·ided or p:irtiaJly excised, or, 
if the operation be otherwise indicated, ;\mputation may be 1wrformcd, if a 
limb be the seat of injury. }le1·ve-stretcltiny1 as "ugµ-csted by Sii.':"sbaum and 
<!;:illc11clcr, has been s11cc(•ssfully resor1ed to b.Y Ycrneuil, Vogt, :1nd other sur
g<•ons, but in my own hands, as:. in tho::;e of W":itson, h:lS foiled 10 gi,·e even 
ternpornry relief. Thougli section of the nern will promi1;e best if resor1ed 
to at an early pf'riod, it should not be neglected even at :i later stuge of ihc 
cMe. lf' no 1'pcciat nerre-les:.ion can be dctf'Clcd, n A incision down to the 
Lone may he rnnch·, ns a.dvis:.ed by Liston a.ml Erichsen, :;o as to immla!f• the 
p:1rt. The wound itsPlf should be dr<>ssed with narcotics-particula.rly opium, 
in the form of lnudanmn. or a. solution of su lpliate of morphia (gr. v-f,5j) 1 

or, if' the wound is sloughing, powdered opium with c li arcon l (3.i-5.i)-and 

~:nc~~:e!,~~~l~;:~:~. or ,;~~l~;-i;)1J1ii~n;~~11~ ~:.·,~::.o~if a 
1 ~~e t l~~l~~1!~~~~\1~~~~~'.:~ee~: 1~~11·~~: 

or b_v hypodermic injection, has: occn!:'ionally been found useful. 1f tlw wound 
were already hrnled, it woul<l be proptT to di:::sect out the cicatrix, ns the 
entanglement. of a nerve filament in the ScfU' might pro,•e to have been the 
starting-point or tlie di$lease. 

1 ll.\·pod1•rmi<' injt><-tions of conia ha,·e been usccl with somo success by Prof. C. 
Jol1nstoni of l\Jaryland. 
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I.nurent has collecte<l 54 cases of operation for the relief of tetanus, with 
29 reco,·eries, classified as follows: neurotomy, 13 c-iu;es and 7 recoverie8; 
minor amputation, 17 cases anti 11 reCO\'eriei;; and major amputation, 24 
cao;;;cs and 11 recoveries. J_,1>fiC'v:rn1 reporis 16 neurotomies witl1 10 reco,·
erics . But, as justly renrnrked by E. L;tbbC<>, the reCO\'eries have usually 
been in chronic cases, in which equally good resuhs may often be obtaiucd 
by internal lrealment a lone. 

During the whole of tre:Hment, the patient ::.ho11ld be kepi in a 
rather dark, warm, room, m1J should be cn.rcfully guanle<l from cur-
rents of air. 

CHAP'l'ER XXIX. 

SURGICAL DISE.\SES OF THE VASCULAR SYSTmI. 

DISEASF.S 01'' Vt-:IN::!. 

Phlebitis.-Phlehitis, or lnjlammatfon of a Vein, nrny r<'Rult from in
jury, or from the absorption of septic material. It is probably (as mentioned 
at page 170) by means of local inflammatory change:;, in conjunction with 
coagulation of the contained blood, that veins are repaired after didsion or 
rupture; arnl this clotting or thrombosis of the ve11ous contents, is the most 
important el~ment in connection with inflammation of a vein . 1t may be 
either a primary or a secondal')' phenomenon, either the cause or the con:;c
quence of the chan:?eS in the venous coats, to which the term phlebitis is 
applied; thus the phlebitis of' pyremia. and that seen :ifter parturition (pldeg
masia do/ens), arc the results of pre,·ious venous coagulation, while in many 
ca~es of lacerated wound, fracture, etc., the changes in the nnous walls pro
l;abl_v precede the formation of a clot. lt is in the outer coats of a min, 
according to II. Lee. 1 who has particularly invcs1igatcd the subject, that the 
chan.!!e" of phlebitis are cliitdly found. Tile cellular coat becomes prctcr-
1rn1urally vascular and redclened 1 and is at the 1'arnc time distended with 
serum, lymph, or pus, either scprirntely or commingk•(J. The circular liLro11s 
coat is i;;imilarly affeetcd, but in a less degn·e, becoming injected ant.I 11tid
cned. The innl'r coat loses its normal trani;;parem·y, hecoming \\Tinkled or 

~~~l~~~11:;,0~sa h~1~11v~;~i1~~1 ~,.~~1lo~·J1a~ 1~~~ t 117~r~o1~;;ti 1r~::i ~~~;~~:J~~: '·~1'~1/~:~~~'.: 
and outer coats of an inflamed n•in mny be s<'paratecl by tlte produet.c.; of' i11-
flammation1 lhC' \"arious layers of the inner coat bt•coming disintcgr:.it<:d, or 
flak~:; of its lining membrane bf'ing ca::t off into the interior of the ,.e:; . .:el. 
Phh•bitis de:;troys the nawral pliability of the venous coats, so that, when 
divided, an inflamed vein remains patulous like an artery. 

The fornrn.tion of a clot in an inflamed \"Cin, is caused, as pointed out by 
Schmidt, by the union of' two subl'tances always found in the blood. whith 
he calls fibrinog<'n and fil;rinop la.,tin; it is obviously dc~igned by n:Unrc 10 

prevent the entra.nce of morbid materia.ls in1o the general circulation, and 
hence, when the clot is well formed, and in a hcal!hy person, the disease is 
local and unatten1le<l with any particular dan~er. DI'. N;mcrcde, of this eity, 
has inp:eniously suggested t.hat the extension of the clot dew·1Hl'I upon the 
communication of lateral veins bringing fibrinogent:tic material which n·sulls 

1 Practical Pathology, YO!. i., Lccturl'S 11.-IV. 
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from the clisinte):!;nttion of tissue, and thn.t hence when, in traumatic cu"<'<: . the 
c lot ha\:i 1·cacl1ed Leyond Lhe point al wliicli .,,-eins carryinµ: fmcli impun• blood 
from th~ seat of disease reach th!:! main channel, tl1e procl'."-S of <'oa.zulation is 
arrested. The clot undergoes c hnnges, Le('Oming partially org:auizt•d, :wtl 
conve rting the vessel into a flbro-cdlulal" cord; or may contract ::;o a.s lo allow 
the pa.rtial res11mption of the circulation; or may perhaps 1m<l(•rgo a <:low 
Jll'OC'CSS of $O}ution, and ultimalt.Jy ent irel y di:SappC'<ll'. enrh·r Olher C'il"Ctllll
Stant('S, the n•sult is not so farnrable : a large fra.znu•nt of clot may Ll'{'Omc 
m<·ehanit:tlly loosened a!Hl di~lodged, amt, being Cal"ried into the gt•ncral <·ir
c11lation, may plug an important rnssel (emLolism) 1 occasi011;d~y cHn <·auc;;ing 
a fa1al termination, a . ..; has happe11cd iu cases of pli lcgmao;ia <lolen:.:.; or. if' tlw 
hlood be in an unhealthy condition (;1s in py:.cmia), mid the clot imperlhtly 
fonned, disintegration may follow. with capillary embolism, leading: to thti 
fol'mation of py:.cmic p:ltches, or Ilic so-called metastatic abscesses (f;ee page 
408). 

Symptoms.-/\n inflamed vei 11 becomes hard, ~omewhat swollen, painfu l, 
:ind conl-likei it lias, Lcsides, a peculiar kno\.Jbed fet•l and :lppearanN', the 
knobs corresponding to the posit io 11 s of its vah·cs. The course of th<' vein id 
marked Ly a distinct, dusky-red line, and tlic wholti limb becomes somewhat 
stiff1 and may be the seaL of inlense pain, sonwt inws of an intermiltcnt or 
neum.lg:it character. There is always some redema, :dong the (•om·:.:.e of the 
Vl'in a11d in the parts J;elow. owing to the ob5trncted eircnlation and the con
sequent effusion of tlil' fluid portion of the Llood. This <ctlcma m:ty bC' $Oft, 
allowing pitting on pres:'lurc, or urny be hard anti ten:;;e. Jr the vein lie dcep
scaH·d . the occurrence of tumefaction and pain ma.y be the only c,·itlences or 
phh!!Jitis. The redcma u:'lunll.r subsides with tlie restoration of tlie circulation 
through the natural or collateral channels, though it may persist for a con
sidcn.~llle period. The constilttlional disturbance a!temling phlebitis is rarely 
of a grave c·haractcr. 

The conditions de~cribetl by nrnny writers as s1tpp1trative a11d d~jfi.1se plde
bitis a11pcar to be rtally examples of ditti.tse iuf\;imm<ition of tlie arcol:u· tis
sue, Ol' of cellular Cl'ysipelas, which otteu extend rapidly in the cotn'."-C of 1he 
vein!;, and which are apt to te rm inate in pya!mia. (Sec pages 3HJ, ..JOO, 10i, 
a11d f)Q;).) 

.Diagnosis.-The affection with which phlebitis is most likely to be con
founded is angeioleucitis, which, howe,·er, may Uc distiuguished by obsen·ing 
t\ic brighter rt>Jncss which i1 presents, arnl its innwi:\ble complication with 
n<knitis. Deep-seated phleLiiis may be mistaken for neuralgia, \.Jut the 
diagno::.is may be nmde by obscrY ing tliat the> pain of' the latter affccLion is 
ratliPr relie\·ecl than nggn1xated by pressure, and is not accompanied Ly redcma. 
The latter circumstance may a lso serve to dist inguish inflammation of a \'cin 
from neuritis. 

Proyuosis.-Plilebitis in itself is rarely allended to li fo; when, 
ltowe\'er, inflammation of a \'ein is a mere concomitant pyromia, or other 
grm·e constitutional condition, tlte question is \'cry diffi.;l'(·nt; and even trnu
matic ph lebitis, occurring in a per.sun wl10 is broken down in health, sliould 
l>e looked upon as a grave affection . 

'l'n!atment.-In the tr<'atment of phlebitig., all depressing measures should 
be nxoided, the chief ris.k of the affo<:tion Lcing from tlctcrior:i1ion of Ll1e 
general heailli :tnd tonsequent di:;;integration of tl1e venom; coagulum. lf the 
tougue Uc he:wily coated, with fovcr and anorexia, half a grain of blue mao;s 
with two grains of quiuia may be gi\'en t wo or three hour ... , until about 
three grains of the 111ercu1·i:il h:n·e been but li<'yond th is, the remedy 
should not, usually, Uc pusliecl. The m:\y be continued, eight or 
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~~\:~\~~n~~~,\:s o~eii1~~~1 ~~1:~~ ~~1 ::(11\~e~t 1 ~ 11~~i1~11~;:~~1t1 t~~f~,~~~·11h~l111~·~;pi~;1tclo~~ 1 ~~~1lJ~: 
rerus if the use of a diaphorelit: be indicatt>d. In mi lder Ca1'e~, of course , less 

~~'.~:E:~~1 ~;~::'.~'i,::::~i!:~:~:~~:1'.::f,\'·1~f 
1

~:1~:;:,:~1~~1:i11 :::~~~:·~\'.~;~::,·\1:~~:,~f;'.~ 
locol treatment, in mild ('as.e.;;, may consist men•ly in the w~e or wa.rm fomen
t:ttions or evaporating lotions., as mo~t aµ;ref'able to the p:uienl; but if 1he 

.inflamnmtion a.ppt•:tr disposed to extend upward::., with se,·erc constitutional 
di~turbanct- 1 an effort lll:\._Y be made to prevent its ~pre:t.d Uy the operntion 
proposed Uy JI. LPc, which corn;ists iu acuprc:'sing :t hcaltliy portion of the 
Yein at two points about t.hrt>e-tourdis of an i11ch apart, a11li tl1en di,·iding 
the vc:::.sel suhcuta11eo11sly between 1hem. 

The ccdema nmy lie rclien·d by position, by gentle frict ion, and by the 
sub1'equent u~<' of an elastic bandage. 

V a r ix, V aricose V ein, or Phlebect asis, consists in a mol'bid dila
tation of a vein, usually accompanied by thickening of its ,,·,alls. .Any veins 
may become varicose, but those most commonly a.tfocted are the ,·eins of the 
lower extremity, sc·1·olmn, and rectum. The niricose condit.ion mn.y be 
limited to the pri1H'ipal venou~ trunks of the part, or may aflCct the sulltuta-
11cous w~uous plexus, gi1·ing the ilppcara.nce of' a network of a purple hue. 
Tlic 1Jrand1c5 of the in ternal saphena are most. frequently affected among the 
superficial veins, but it. is pro!Jable tbn.t in the majority of cases Iii<' del'P 
vei<,.;l:'ls are likewise more or \!'SS involn::d. T he a.natomical condi1ions of 
varieose veins niry in different cases: tliu5. iogcthcr with the dilat:\tion, 
there is often elongation, rendering the Ye~sel tortuous; or the walls may be 
thiunecl im;tcad or thicke11cd; or the lliJatarion mny Uc sa.cculated, fort11i11g 
pouelies whicl1 :rcnerally correspond to the points of inlercommunication with 
other rnin5. Tlic causes of varicose veins ::ll'C twofol<I: (!)such as pump 
into the Yeins an abnormal quantity of blood, as unusual mu:-;cular exertion. 
walking. <•tc.; and (2) such as mechanically impede the vcuous circulation, 
as the pressure of n tumor. or tb:it of the pregnant ut(•rus. A depressed 01· 

feeble state of liealtli ~ippears sometimes 10 a.ct as :i predisposing caui-e, while 
in some ca..ses, the occurrence of ''aricosity has bccll attributed to the cffCct 
of lu>reditary influence. Any occupation which requires the milintcn:incc of' 
the erect po:<ture, predisposes to vnrix. Yaricose \'('ins are ral'e in early lifo, 
and are rather more frequent in women than in men. The symptoms of 
sup<'rficial \'il.rix a.re easily recognized, the dilated and tortuous condition of 
the aft~cted w:ins being quite characteristic. The patient. often has a sensa
tion of weight and fulness in the part, with ~orne numbness, and occasionally 
loss of power, and frequently a dull, aching pa.in which is aggravated by 
exercise. The limiJ is ~ometimes redemlltous . Deep \':trix is more dilficult 
of recognition, the su!Jjcctive symptoms commonly existing for some time 
before the implication of the superficial veins re11dcrs the nature of' the dis
ease apparent. Jl/11scular crr([[Jps arc, :wcording to Mr. Gi~y, quite Sif?:nifi
cant of a varico.c::.e condition of 1\ie deeper \·eins. Yarico~t" vein.;;; are liable to 
b(~ attacked by plil(·bitis and 1l1l'om1Josis, while inflammation of the :;:urround
ing ti.::sues may lead to various troublesome conditions, such ns the occurrence 
of e<·zema, 01· of uleeratiou (giving rise to tile rnricOi<C ulcer), or to a. sclcrc
mafo11s con<lition of !he part analogous to tlie Antbian cleph:uitiasis. A 
YaricoRe rni11 occasionally giv('S way Uy rupture 0 1· Uy ulcnution, the :u.:cident 
leading to profus;e, oi· even to frt.1al, ht•mo1·rhag{' . 

The Treatment of rnricose ,·eins may !JI.! either pallia,tivc or rn lic<li, the 
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former being alone proper in the large majority of cm:cs. The Palliatit·e 
1'-reafowzt consil'ltS in gi,·ing suppor t to tlic pa.rt, with ~cntlp and ~quab l e 

pr<'ssurc 1 by llH'ans of a carefolly applied flannel ball(l;tgc, or an elai'itie !<.lock
in~-the genC'ral health being- maintained by the use of laxatin•s lo prcnnt 
constipation, with tonics, especially the muriated tincture of iron, if, as u~ually 
happen8, the patient be in a fi·eble and relaxed cond i1ion. l lemor·rhagC' from 
a varicose vein nrny be chPckcd by eleni!ing the limb and npplying a lirm 
compress. The Radical Treatment may be employed, if' the va.ril'O~e \Cin 

Fig. 243. 

ApJilicalion of pins to vfl.ricuse \•eiu8. 

be evidently so altered in ~t.ru cture as to be usele~s for carrying- on the cirru
lation (pariicularly if it be also painful), if' its <'Oats be ~o at1cnua1ed a .. ..; to 
threaten hemorrhaµ::e, or if' it be connected with an nice r whith caimot be 
inducl'd to hea.I. This mode of treatment consists in the oLliter:ition of a 
portion of the Yein, and it is radical as fo1· as th::i.t portion is conc.:erncd, 
though it by no means insures a cme of the p;cneral difil"asc, which, indeed, 
in mo~I. instanc<>s, mu~t. IJe looked upo11 as inc11rahle. Various means ha,·e 
been propos<>d for the obliterntion of rnricosc ''ein:o., such :is (I) the ~1pplica
tion of ca.1!:5.Lic, so as to form c:-:chars o,·er the line or the \'C!'Rei, or , as recently 
suggested by Linon, the application of a strong S'llution of the sulphate of 
iron; (2) the injection of' coagul:tt ing ap:cnts (chlora l is pal'liculady'recom
mendetl hy Pona, a nd other Jtali:rn surgeon:-;); (3) the hypo1lcrmic i11.kction 
of erp:otin or alcohol; ( ·I) tlie pa.o:;sagc of' an <'icctric curl'ent through the 
veSfi('i; (:1) the subcutaneous section of the vein; (6) its compre.~sion at 
various poin ts hy mc:ms of a pin JMSscd beneath the vessel, with n <-·om1wess 
01· pio3ce of bougie abo,·e, the two being fai<iknccl togetl1er with n thrcacl, or 
wire, in the form of a figurc-of-8 (Fig. 24:3); (7) the application of a mPlallic 
Ji7ature; (8) simply demuling nnd isolating tlte ,·cin, as rccomrnendt·d by 
Ri;!nud, Cazin, and Bergeron; :rncl (9) exc ision of a part of the ,·ein, a Ccl
si:rn mode of tn•atment recently re,·ived by i\forsha.11, Steele, llowf:e. and 
Davies-Colley. I'robably the best pla.n is that recommended by ll. Lee, 
which consists in (10) securing the \'t:in at two points, about an inch apn.rt, 
by passing acupressure-needles bqneat/1, but not thl'ough the vessel; applying, 
over the end~ of the needles, cla.st.ic bands or figure-of-8 ligature:-:.; and then 
subcutaneously dividing the nin at an intermediate point. The needles, 
which are removed in three or four days, Sf:'l'\'e 10 approximate, without 
injuring, the sid('s of' the n·in, while oblitemtion of' the \'CSsel takes place at 
the point of' subcutaneous section, the parts healing in about a week. 
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YASCt'l.AR Tt')fOHS OR ANGEIO'.\IATA .1 

(.Arterial rari:l:, Aneurism by Anastomosis, 1Vawus.) 
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Arteria l V a r i x or Cir soid A neurism is a di!!-Ca5<e which con-.i~ts 

in the :;imulrnneou,.. elongation an<l dilatation of an artery. "'hen, as is frc
quenliy the ca,..e, the capillnry 1u:t-
work is also i11volnd, the ili,..ca-:c Fig. 2-4-! . 

retl·in"s. the uanw of A neurism 
by Anastomosis or R ace
mose Ane u rism, but the two 
attl-l'tion:, arc. in en·ry e:;sential re
spect, the same. The \"l'.'S:-<di- be
come tortuou~, nnd in parti\ !'a("("ll

hued, their (·oats (csptici;~lly the 
middl(·) bcin~ tlii11 1 aml ran-.ing 
ihe artcrv to rc:->cmblc a YC'in. This 
affection ·is most common abou1 the 
scalp and face. but ma.'- occur in 
otlu·r part.,, ~,., the tongue. cxtn.•
mitie-., inlC'rnal \"ill'cera, and horn.'~: 
it is ch iefly nwl with in early a.dult 
life. aml ito: dC',·l'lopment is oflcn 
attributed toa blow or other injury. 
Aneurii<m by an:1,tomosis form-. a. 
tumor or out~grow1h, of variahle ~ize 
anti :i.hape, u~ually of a bhii~h hue, 
compressiblei and communicating: to 
the touch a 1'pon:;ry or doughy iscn ... a-
tion, accompanied b_v a whiz or Au~urism by ana.'itomo~is. ( Fngusson.) 

thrill, ::=onwti1111•r- amounting to pul-
HHion. anrl ~ynchronous with the cardiac impulse. This thrill disappears 
whl'n the artericil leading to the tumor (which arc them:i.elve;;; ll'illally dilated 
am! tortuous.) an• comprcs~ed, arnl returns wi1h an cxpansi,·c pul:;;at.ion wlwn 
the pressure is rt'mon:d. Au:;.l'uhatinn gives usually a loud, superfici:il, cooing 
bruit, though occa...,ionally a i:oftpr blowing ~ouncl. The tcmpcmture of the 
part is somewhat cJe,·atecl . The diagnosis from ordinary am·urism may be 
made by noting the position of tlie growth (probably at a di.,tancc from any 
large artery), itR doughy and compressible character, and the thrill, rather 
than distinct pul!'"ation, which accompanie::1 the re-entra.ncc of the blood, 
wht'n, after compre:"sion of the neighboring urterics, the pressure is remornt!. 
The bruit is mol"e ~uperficial than that of ancurism, and <"OmprC:<!i<ion of' the 

arterial trunk~ docs not so completely mask tlie phy$.ical Rigns of the di,.ea.se, 

as in that attl-ction, blood 1Hi11 enlering the part from other ~ourcC's. "·hen 
occurring in hone, aneuri;;;m by aau,,tomosis may be mistaken for encephuloid, 
with which, iudced, it may cocxi~t. 

The treatment should vary with the size and pm;ition of the growth. Ex
ciaion or Li,qation, in the way which will be described when we come to 
speak of mcvulio, izJ the mode of frPMment to be preforrecl when the affoction 
is not very exknei\"e, and suitably 5itm~tecl, as on 1he lip, scalp, or extremi
tie;;;. lf exci:;ion be employed, thr knife nrnst Le carried wide of 1hc diseai'lc, 

in order to ;~\·oid profuse or po!l8ibly fatal hemorrh:ige. 
1f the tumor be too large for ligation or excision, it will usually be prudent 

1 See pagt> -1i7. 
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not to interfere, unlei:.s the integument be i;o thinned as to thrcal<>n rupture. 
" '"IH•n it is <lecidNl to operate 1 Stfferal methods arc open io the surgt•on, the 
mo::;t promising being elcct ro-punctme, tli11 injcclion or coag1ilating tiuicl~, 

and deligation of the ma.in artery of the part. The use of t·oag:ulati11g in
jections is generally preferred by }"'rench surgeons; Broca hns rt•porlt'cl a 
cusc in which, nflcr the failul'e of acupressure to the nutritive arteric-., lie 
eifocted a cure by injections of perchlo1·idc of iron, the pas:5nge of the 8typtic 
being limited by surrounding the points of injection with rings of lea4l, an<l 
the tumor being attacked in sect ions by dividing it into lobes by means of 
tubes of caoutd1ouc. Bigelow ha::; succeeded by the injection of a ::iaturated 
solution of nitrate of siker. H eine, from a study of sixty cases, con('Judcs 
that for small tumors, .simple excision is the best rt-'medy, while for those 
which are forger 1 preliminary ligation of the carotid or nutrient arterier-, and 
subsequent excision at one or more sittings, :we to be preferre<l. J .. igarion of' 
the main artery is the plan which has been most frequently employed, par
ticularly when the affoction has in"ohed the orbit. ]n such a case the primi 
ti\'e carotid is the vessel to Le tied; but if the disease were limited to the 
scalp, it might be better to adopt Bruns's sug)?estion, and tie one or both ex
lt~rnal carotids instead. Thirty-one cases of ligation of the common cnrotid 
for erectile tumor, etc., taLulated by Norris, gave cighken recoveries and 
ciµ;ht deaths. Jn other cases, again. it mi,;?"ht be preferable to tie the rnrious 
art('J'ies in tlie immediate \·icinity of the ni.:-cular g rowth , surroundinµ; the 
latter at the ,<;a me time by deep incision5, as was successfully done by GilJ<:on. 
The only tr{'atment to be recommended for aneu ri ~in by anastomosis occur
ring in the long bones, is amputation. 

Nrevus is an affection very analogous to the preceding, but differs from 
it in inrnh·ing chiefly the capillaries or vein:::. '\hen congenital, nrevus con
st itutes the so-cnllecl mother'.~ mark. 

I. Capillary 1Vcevi, which are commonly, if not always, congenital, occur 
as flattened elenttions, of a red or pmple hue 1 usually upon the face or upper 
part of' the trunk, but occasionally in other situations. Tiiey may i1l\'oke 
a considerable extent of surface. but rarely give any annoyance except from 
the attendant deformity . Sometimes, however, they ulcerate and bleed. 
Th<'y consist of a ('Ongeries of capillary vessels, :mcl may accompany the 
aneuri~m by annstomosis on the one hand, or the venous mcvus on the other. 

2 . Venous Xcevi occur as prominent 1tm1ors or outgrowths, of a reddish
purple hue, smooth or lobated in outline, and somewhat compressible, doughy, 
and inelastic to the touch; they are less exclusively confined to the upper 
part of the Lody than the capillnry nrevi, and, in their structure, consist of 
thin, tortuous, and sacculated veins, often interspersed with cysts. Yenous 
me,·i may O('Cur subcutaneously, when they form tumors which may be par
tially emptied by pressure, slowly tilling again when the pressure is rcm0Yed 1 

antl becoming distended by violent exertion or struggling on the part of the 
patient. 

1'reatment.-Cutancous nrevi which are small and not disposed to spread, 
may often be left without treatment-when they may d isappe:.ir sponrn.neoui:.ly; 
and, on the other hand, a nrevus may inrnhe such a large extent of surface 
as to forbid any attempt at its remo,·al. The shrivelling of i:.mall cutaneous 
nrevi mny sometimes be hastened by the applicatio11 of tincrnre of iodine. 
Dradley, of )fanchester, recommends taLtooing with carbolic acid. For the 
treatment of' the diffused form of nren1s known as" port-wine stain," Squire 
recommends li1war scarification with a frozen scalpel, followed by compre~sion, 
1hc part itself being first frozen with the ether-spray apparatus, and has 
devised an ingenious instrument for the purpose, consisting of a number of 



527 

tl1in knife blades placed closely togeLhcr. l\Iodcrately large, or suhcuta.neou.;;, 
or cn.•n small cu1a1wou~ n;c,·i, if they ~ire so placed a::; to cnuse disfigurntion, 
ma.y be 1·cmo \·etl bysevcrnl methods. Yarious plans have occasionally proved 
succe,.::,..f'ul 1 ~uch as vocclnn.fion over the growth, the use of a selon, tht: appl i
cat ion of styptics or cesicants, the introduction of lwated wires, electro
p11ncture, or s11bcutaueous discissio11 with compression; the bL•st modes of 
trcn.tmcnt, however , arc commonl y the application of caustics, the use of 
coa,q1dati1ig injections, excision, and ligation. 

(1.) When 1lic mcnis is superficial, ancl so situated that the presence of a 
scar will not be pnrticulal'iy ohjcctionable, the application of nitric «('id Ol' 

the I "iemui paste may su lli ee to eftCct a cure, the application being repeated 
if there be :rny 1endcnc_v to a recurrence of the affoction. 

(2.) Jnjec1ion of a solution of the percltloride or persulphate of iron, Ly 
means of :w ordinary hypodt;!rmic sy ringe, may be employed for sm:i.ll nrevi 
in C<'rtain situat io11s, as tlic eyelid or Ol"bit , where other modes of trea111lent 
would be inapplicaLle; the quantity injected should be very small (not 
th:i.n tw o or three drops at n. time), and compression should be made upon 
returning \·eins, lest some. of the injected fluid should enter the general 
culation. ~md pcrlw.ps cansc death, as has acLu:1 ll y occmrcd in cases 
by Keste\-en, Bl"yant, W Pst, and others. 

(3.) B:rci"sion may be practised when the nmnis is of large size, and in 
the form of a distinct tumor, the incisions being cal'l"i ed wide of the disease, 
except when. as occasionally happens, the growth is surrounded by a capsule, 
and when thercf'orf', as :i..dvisetl by T eale, enuclntti011 may be salely pracLised. 
T!tis cond ition is, accordi ng to Erichsen, most common in cases of n::cvus 
associated with fatty or cystic g l'owths. 

( 4.) Ligat1'on is in most instances the best mode of treatm!,!nt, an<l may be 
nppliL·tl in se\·era l ways . ] f the rn:cn1s be small, it may Le sullicient to pass 
harelip pins in a crucial manner beneath the growth, and throw a ligature 
around their ends, or a double li,qatm·e may be introduced, and the nrevus 
tied in two lmln~s. Jn other cases the quadruple h'gature should be tmployed. 
Thi ~ may be applied by pnssing beneath the nrevus two st rong needles , eyed 
at the points, and cross ing encl! other at right a ngles-the skin over the 
growth Leing, if li<:alrhy, previously reflected in flaps by means of a c1·L1cial 
incision (Fig. 245). Tim needles may Le passed unarmed, the ligatures
which may be of strong silk or whipcord-being introduced as they are with 
drawn. The nooses n.re t hen cut, and an assistant holds six ends firmly, 
while the surgeon knots the other two, tliis process being repeated until the 
whole nmrns is s trangulated in fo ur sections. Anothe1· met hod is to apply 
the ligature subcutaneously, as shown in Fig. i-l61 taken from I lolmes. 
-When the mcvus is fla t or elongatct.I, a better plan is that descriLed by 
Ericli~en, which consists in passing :l double ligatul'e of whipcord, three 
yartls long and stained black for half its length, in such a w:iy as to have a 
seri es of double loops, about nine inches in length, on each side of the tumor 
(Fig. 217). The black loops being then cut on one side, and the white on 
the <Uher, the end~ are securcd<tS in Fig. 248, so as to strangula te the growth 
in numerous sections. After the opernLion, the tumor sloughs, :.ind comes 
away in a few days, llmving a.n ulcer which heals by granulation. Yarious 
modifications must be adopted, according to the lo<'ality of the disease. Jn 
dealing with a nrevus O\·er the li:mtancllc, thert' might be some l'isk, if' the 
ordina ry needles wel'e used, of JHlllCtm·ing the m~mhrancs of the br:iin; and 
hence in this situation, after incising 1be ski n with a lance t, tile ligature 
shoulll be rarried beneat h the grow tit l>y means of an eyed probe. Tile scalp 
is ~o adherent to a nren1s in the cranial region, that no tittempt should usually 
be mad!:! to preserve tho skin in thi::i lorality. For nrevus of the tongue, tlie 
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use of the Bcraseur may be a(hantageously subst ituted for that of 1he ligature. 
H. Lee has recently recommended, ia cases of rnscular tumor of the fac.:e an<l 

Fig. 2-:15. Fig. 2-4G . 

neck, the use of India-rubber thread, instead of the common ligntnre, the 
elastic contraction of this agent serv ing to divide the tissues without, l1l'mor
rliage, and thns effecting rapid and painless removal of the morbi(l growth. 
Barwell suggests subcutant::ous strangulation with a wire, tightened e\·l'ry 

Fig. 247. Fig . 2:18 . 

Diagram of ligature of lfatanUelongated nain1s. Diagram of tied fl:tt11.n1l elongated u11:vue. 
(Erich~eu.) (Erlch~en.) 

thrt:e or four d:iys, so tH! to cut through the base of the nmvus wi1hout loss of 
auy skin . Strangulation witl1 acupressure pinii lias been succeesfully employed 
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M oles.-.. A mole may Lt..• conf'idered as a :superfi('ial \'Hric:ty of na:-nir:., and 
is 11 ... ually cove red with liair. Ji:.rcision may Le pradi~(·d, if Lhc di"l':\"C be 
not too t'Xll'11.:;:i\'C1 01· ..\ l orrant lbk{'I'',.; plau m:~y lw adop!t•d, the Rurlill·e of 
the mole being shan:tl on~ a11d th<' part allow<•d tv lit·:li u11de r a :scab. llem
orrhagc du r ing and after the operation may be coulro ll cd by pn.·;:::.m·c. 

D ISL\Sl::S OF .AHTEHIES. 

A rteritis and Arteria l Occlusion .-1frtf'riti's, or lnjlammation ~l 
the .lrff'rial 'l'unics. 1na,v ot•tm· as a primary alli.:ction, the r(•:suh ot' i 11,iury or 

expo,ourc to cold, but iu tll(' immense nrn,iority of ca"<',. is St'l'011d;\ry to .Arlf'riat 

~~:·1t;s(i·~~1i.\·~l~c /;~~~~l\oii~ 11.;·;:~;11:0~~~ 1~~·c~~~.re !ff1:~111~,l'. ; ::~r1 . ~~·c,1::.~c~~i~:11:~t·:!:; ,\>il~1~ 
sion i .. , a . .:. has been already mc11tio11cd (p. 17ti), due to the formation of a 
clot, top;ctht•r with tlie u11io11 ot' the cut edge~ IJ)' menn1' of locnl intlamm:~tory 
chan~c,.. The altera1ion,.:: in !llC' arterial coat"' 111·od11t·Pd hy inflammation, ar1• 
analo::rou:.- 10 tho,.(' \\hich we ha\·c ... tudit-d in the w:tll" of a ni11. as tlie re:- ult 
ofphlt·Litis. Thus thl' external 1.'o:\t an<l 1'hcath lwcomt• \a_..;c11lar. pulpy, arnl 
di,.;tt•rnkll with the produc·t>; of iuftammation; tlic mid~llc co:lf contnic11•d, 
thickl-11cd, irnd :;;ot'tcned; while tlic in ner loi\•'s iis :=:.mooih :uHl p0Ji,.J1ed ap 
p<'ara11cc1 aml becomes pulpy and stained frum co11tact with the coloring 
matter of the blood. The clot \1 l1ich forms in ta .. ~ ·s of a!'lt·riti8, and whicl L 

:~.~~::(~~ 111~~ ~~ ta1~1 ~;J~r ~~I ll~l:l~":~~l l~lfl'l~:l I j~ b ~~jl ~O~:~l l:(:l l~!'I <~ :~ ~C :'11:~~ :·: ~}\ j :~ ~ ;\ ::~:l ;~~~:~ ~ 
plctely ocdude the ,·es:->cl-0r may form n complt•lt' phi~. U1'ually of a eo11it·al 
forn1, 1he lower pa.rt of which ton~i:;b apparc 11tly of white Lloocl -torpu .. <:11·:;; 
an1l lihrin. and often a.dhere:1 to tlie siclt>:i; of' t'tt· artt•ry. while the upper pitrt 
is of the color of orJinary clottt-d blood, nnd projects 1ail-lih into tile upper 
part of the ,-cs.;el. 

T ia' s,1;mptoms of arterial of acutP pain in the f'ou r,.:;c of' 
the aflec tfcl arte ry, aucl in t he parts supplic1i, \1 itlt a focling of ten-
sion, .!!re:it liyper:l",:;thesia, nnd lo.";;; mu.;cubr po11er. ]f the al'tery bP 
superfic:ial, it rnn be felt :\..'> a con!, anti is eith(·r pul:=:.('lf'""' or the :;;cat of a 
sharp :md jl'rking puli::atiou, att·ordiug 10 the dcgret· ot' iis ob,:;truction. lf 
the artl'I'." he one of importantt'. ~migrene may n•,.111!, though, in young" nnd 
healthy subje('tS, tile rolla1t•ral cfreulatiou may IJI' e...;tabli,,;ht•d with sutlicit•nt 
promptll(''.'" to a\·oid thi,. r<'.-;u ll. The arterial clot nmy become organized, 
the n.·"~l·i being com·erl<'ii in10 a fihro-cellubr cord; or a fragment may be 
d('t:tclH'd and ping the nrtcry at a lo\\"cr point (this double occlu:;;ion almo...;t 
inntriably producing gan~1·1·m'); or t h~ C'lot m~y lwcome complcrcly llisin
tcgrat<·d, ;\ntl capillary ern1Joli1"m (arteriol p;i;cemw) l'CSttlt. 

Tlil' treatment con.;istf' in t he atlmini~tration of opium to rclic1·e pain, awl 
of touic~. stimulant~ and (·onc<•11trn.tccl f'oorl to nrn.intain tlw pl\lient':; strength, 
with application of external 11·a1·11Hh to tile aftl·ctt'tl part in onl('r to <1\'t'l'l 

mortititation. Tl1e .;uhjl'('l of p:angrt:n(' as tlw re...;ult of' artnial occlusion, and 
tlw <pa•,.tion of amputation untlcr i:;uch cir('1mhta11ce:->, have been sulliciently 
con,;id('red in pn·\·ious chapters (pages !.11 1 I £13) . 

Chronic Struct u r a l Cha n ges in Arte ries.-The mo;,.t import;int 

of tlu·,.;c an: Fult!J lJegeneraliun, Atheroma, Ossification1 and Crtlcijicatiu1t. 
:H 
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Fig-. ~49. 1. Fatty Degeneration orrur" 
in 1he inner coa1 of arterie:-., '"'p<·c-i:dly 
tlw aorta, carotid,:, and cerebral artt•
rii·;;, gi,·ing rie:.r lO !Small, rounded or 
Ullf!'.Ular, whilish spot;:;, whitli project 
1o,l iglitly alJo,-e lhe F;urface; tlic fatty 
change takes place in the comw(·Li\c 
tissuc coqrnscle$ of t lie parl 1 and at i~ 
later period, the intermediate -;ub-

(G~::~tgeuerati~u in inner coat of aorta. ~t:~::.~~(::~~~~n~~~~~;. 1 , 'r~i~d, 1~~~~~l:rt~f:ltj~~· 
blood c:1rryiug aw:iy the lat p:irticle;:;, 

,-elvety-looking d('prcssions are produced, which con.st itute a form of wh:lt 
Yirchow callsji:ttty nsure.1 

2. Atheroma, which is u;;ually accompanied by tl1f' fatty change of the 
internal coat aiJOYC described, appears to occm prinwrily in the C'xlernal layer 
of the inner coa1, at I he juuction of the latter with the middle coat. and 
forms a pultaccou:s (or atlieromatfJus) maRs, consisti ng- of gn.umlar mattPr, 
fa.t globules, plates and ery~tals of cholest('arine, a.nd hn.lf-:;:.oftcncd fr:igments 
of' tissue which have not yet undergone clegenerntion. During the early 
stnge of atlieroma, the appcal'ancc presented is that of n. whitish, :;omcwhat 
elevated spot, projecting into the ,·esscl, but still covered by a portion of' 1lic 
inner coat of tlic latter·~ (Fig. :2JO). As the process coutiuue!'\, the iuncr coat 

Fig. 250. 

becomes perforated 1 the atheromatous ma.;;s is ernclrnted into the YCS::'el, and 
the so-en.lied atlteromato11s ulcer rcsulti'i (Fig. 25 1), just as in the affCction 
known as ulceratin; cndocarditis. -While this change is occurring bctwren 
the inner aml middle coats of the :irtery, its outer roat becomes thickene<l and 
indurated, thus tending to maintain tlic strength of' the Ye.:;~cl, which at the 

,·ol. iii., adopts the ,·ii·w 
the lining mt•mbrancor 
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snme time becomes comparatively rigid and inelastic . .Athcroma is usually 
spoken of afi a degeneratire clwnge, but, accord ing to Yirchow, J~ illro th , ~ie
meyer, ,\~ . ~Ioxon, and others, should be coo!"idered 
a result of inflammation. Athcroma i:S of'ten :mp- Fig. 251. 
posed to occur as a sequel of syphilis. but , according 
to H eubner and Ewald, the syphil iti c degeneration 
met with in arteries is a di.::;tinct affect ion (sec page 
450). 

3 . Ossification is a rare, but, a<'cording to 
Yirchow, a n occa;,ional cha.nge met with in the inner 
arterial coat. Jt may coexist with or may take the 
pl:1ce of the athero1rnuous chanfrC (atheromasia), :rnd1 

like that, results, according to \'irchow, from inflam
maiory prolife ratio n. 

4. Calcification is frequently met with, and, 
unlike atheroma, often in the peripheral arteries; ii 
occurs chiefly in the middle coat of the Ye,.scl. and 

~~~n~~- nc;~~~~:·~,is~~·~:~e~l~~0~e~~~~~ ;;.1 ~a~~l1~;r~:~1t1~~~ 
principally phosphate, with n.littlc carbonate, of lime, Atheroinatous uleerof 

and occurs in tlte form of plates, rings, or tubes, aorta. (Liston.) 

constituting the se\'IJral Ya.rieties of the affect.ion 
known as la:m'nar, annular, a nd tub1dar1 calcification. "~hen in the super
ficial arteries, it is readily recognized by the toucl1. 

These various structural changes may ex ist independently, or1 as is more 
common, may coexist in the same person. They may occur at any age, Lut 
are by far mos t frequently seen in those who ha,·e passed the period of middle 
life. They are more frequent in men tlrn.n in women, a nd are said to be pre
disposed to by in temperate habits a nd by syphilis; when occurring in the 
limbs, tl1ey a re usually symnwtrical. The effoct of these slrnct.ural changes 
is, in the first pince, to diminish th!:! cali bre of the affoctcd artery, and 
seconJly, by lessening its natura.l resilif'ncy, to lr·ad to its irregular dilat:ition 
and elonga.tion ; hen<:e, an atlieromatous or calcified a n cry mar become tol'
tuou.<11 an <l is pecul iarly apt to become the scat of allcu ri sm. Rupture may 
take place through an atheronmrous ulcer, n.ncl lcacl to fatal hemorrhage, as 
has been occa;;;.ionally seen in the aorta ;1 while botlt atlieroma and calcifica
tion render an artl.•ry more apt to be ruptured Ly cx.tt•rnal violence, and intt'r
fcre with the success of hmmo:;ratic mcasure"-a ligature perhaps cutt ing 
through at once, 01· becomi11g premature ly detached and leading to secondary 
hemorl'hage. Finally, the loss of smoothness in the lining surface of a n 
atheromatou.::. Ol' ralcificcl artery, hinders the circu latio n. and offCrs a nidus 
for the occurrence of arterial thrombosi.s 1 thus lcadi 11 g indirectly to occlusion 
and perhaps gangrene, as in severa l cases collected by 11. Lee; or, on the 
other han<l, particles dl'tachecl from an atheromatous ulcer may produce capil 
lary embol ism, and gi \·e rise lo one form of arterial pya!mia. Little can be 
done in the way of treatment for these st ructural cha nges, beyond atten tio n to 
the general health of the pat ient; if wide-spread, th<'y wou ld of course render 
the su rgeon cautious in recommending a ny cutt ing: opt'ration that was not 
impr·ratively re~1uired. Should occlllsion and gangrene occur, the case ,.hou l<l 
be treated on the pri11ciples laid down in prc\'ious pol'tions of the work. 

the cerebral arteries is a. ver,v common antt><'t'
(Sce Paget1 Lecllll'es on S11rgicul Pr_ithology, 3ll 
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AxEunrs.'1. 

1. Tubular or Fusiform Aneurism. -This is a. c ircumscribed 
dilatation of all tlic coats of an artery, in its whole circumfCrence. lt is ac
cornpan icd Ly elongation of the vessel, with lhickcning and structural change 
of its conts. It is most common in the aorta, lJut also occurs in tli e iliac and 
femoral arteries, and hns been seen in the ba . .;;ilar artery. .Several fusiform 
ancuri::.ms may coexist in the course of the .:-n me n !:O.Sc l, the inten·ening pOI·
tions of the artery remaining healthy. Tubular aneuri sms of' the aonic arch 
may atrnin a very large s ize, runninµ- a chronic tourse, i\nd doing harm chiefly 
by pressure on important part s. They may cause death by impeding the 
circulati(Jn, and thus. causing syncope; or liy compressing other parts, as the 
ccsophagu::s or brouchi; or, when occurring in the inrm-perie:mlial portion of the 
aorta, by bu rsting into the pc ri cn.rdial sac (Fig::.. 25:2 1 25G) . J\lorecommonly, 
howeYer, a saccitlated ane uri sm forms upon one or other side of the tubular 
dib!r~tion , and, becoming the more important di sease, leads more rapidly to a. 
fatal result. 

2. A Sacculated Aneurism is a ~ac-lik e dilatation which forms upon 
one s ide of an artery, or of n prc,·iously existing fusiform aneu rism, and which 
com munic:ues with the interior of the vessel by means of a comparatin~ly 
small orifice, cnllcd the mouth of the sac. Sa.cculated aneurisms a re divided 
into true an1lfalse; the true Slicculated aneurism being one in which all the 

~:::l:·~~~1~0(~~ \~~:1e ~·si \~; f~~:: t1J~~~~~~:.~ 1~~~1~~~ns)~~~1~~' ~~:~cl i\~~~fi~i~I~ , 8~~~:~~~1~~~ 
and part. of the middle coat having gfren way, tl1c ~ac. wall is fornwd hy the 
thickc1wd outer coat of the artery, with perhaps the ex ternal layers of the 
michlh· eoat. A ln1e saccuhted aneurisrn must be of small s ize, and with a 
large mouth to it s sac ; fo r it is scarcely conceintble that a large sac could be 
form ed from !he portion of arterial wall co rresponding to the area. of a small 
sac-mouth. Jt is very probable, howenr, tlmt a con;siderable nmnbcr ofsac
culatcd nneurie;ms are at fir:H trm!, and subsequently, :i s they increase in gjzc, 
become frdse by l'll)Jtu rc of the innc~ r coats of the sae-wall. Ji'a/se sacwlated 
oneurisms are furth er classified by surg ical writers as circumscribed and 
dijf ltsed, the aneuri:-m being ci rcumscribed as long ns it s sac remains entire, 
anti lJreoming diffused when its. sac g i,·es way-the contained hlood being 
then e ither widely spread a mong the adjoini ng tissues, or be ing still confinf'd 
by an ad,cntitious enve lope of' condensed connectiYe tiss.ue. Tlie subdivi sion 
of ancurisrns into true and false, is not of muc h practicnl importance-the fact 
being tliat, it is often imposs ible, even after careful dissection, to distiHguish 
one from the other; while a tliffused aneurism is in reality nothing more than 
an ancurism the sac of which has given wny. 

3 . Dissecting Aneurism is almost exclusi \·ely met in the aorta1 

and i::s a rare fom1 of the di:;cnse, in wliicli the blootl. makes \\ay bcLw.cen 
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!lw cont~ of the artery it:-;.cli'; n. s:l.C may thui' be formed in the arterial 
or the blood ma_,. dissect np t!1e ('O:lts of' the ve::i..-:el for some di:;t:mce, at 
bur.-:1ing through the ('xternal tunic, and probnbly causing dealh hy syncope; 
or. finally, the blood may re-enter the artery through a softened patch of the 

Fig. 252. 

Large ru~Horm an('urism of a~ce•1dingaorta, 
bou1i11giotopericardiu111. (Erichsen.) 

E'ig.253. 

Saccmlatedanourismofascendingaorta. 
(Erichsen.) 

inner coat, thus gi,-ing the appearance of a double aorta. The only contin
gency in which a cli:-;secting aneurii:;m would be likely to demand the specia l 
att~ntion of the surgeon, would be in cnse the pressure of the effused blood 
should threaten gangrene, by occluding the trunk of the affCcted ves~el. 

Causes of Aneurism.-The chief Predisposing Ca!!se is unquestion
ably the ex istence of structural changes (pa rti cularly fal(lf degene1·ation nnd 
atlieromq) in the arterial wall:;:;. Calciji.ration doC's not directly tend to cause 
nneurii:;;m, but rather le!'li'ens the dil:uability of the artery which it affCcts; it 
has, however, :.in inclirf'ct influence, the want of elasticit,y which it produces 
tending to increase the strain upon other portion::; of ihe vei'scl, and thus pre
dis:posing them to aneurisnrn l disease. A[l_e ha!; been looked upon as a Jll'C

dis:posing cam=c, aneurism us.ually occurring during the middle pc·riod of lifo; 
the explanat ion is . that at this age, wl1i le atheromatous changes have begun, 
the laborious occupMions of youth arc commonly s.till eontinned. Simihrly, 
though aneurjgm is unquestionably much more frequent in the male S!:t' than 
in the female (about se'-·en to one1

), it is probably not more s:o than might be 
expected from the greater liability of men to strnctural :.\l'tC'rial chn.nf!:C1' 1 and 
from their being more commonly engaged in occupations which tliem:o;elws 
predispose to ~ncurismal di~easc. Any orcupation which rPquire~ intermit
tent violent mu<:.cula.r exertion, predisposes to aneuri<:.m, by inducing occa::.ionn\ 
violent. action of 1hc heart, ancl consequent on:r-d istcnsion of the nrtcries; 
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Number, Size, and Structure of Aneurisms.-Aneuri i::ms are 
usu:tll y si ngle, but two or more may coexist in tlie s:unc person. \Vl1en an. 
curi ~ms a.i-e multiple, they rna.y affect one or different arteries; thus there 
may be an iliac and a fe moral , or a fe moral a.nd a. popliteal aneurism in the 
same limb , or, on the ot her hand. a popliteal aneurism may coexist with one 
of the ~ubcl:wian or ca rotid ar1ery, or with one of' the aorta . P opl itca l an
curism is frequently symmet ri cn l. \\rhen a large number of aneurisms coex ist, 
n.s in cases recorded by P ellctan and C loquet, the patient is sometimes said 
to suffer from tlic aneztrismal diathesis. 

Aneuri:-mal tumors rnry in size, from that of a pea.,2 to that of a child's 
J1 ead; the size var ies in difforcnt s ituations. according to the degree of resist. 
ance offorcd hy surrounding parts, a.nd tlw force of lhe distending blood cu r. 
rent. The larges t nncuri~ms :ire hence commonly those wh ich occur in the 
<\Ort:\, or, exH' rnally , in the axilla, neck, groin , and ha m. 

If a sacculaled an('urism is laid open, it s strucl11re, going from without 
inwards, is found to be as follows: (I) an iiwestment of condensed areolar 
tisnue, fo rming: nn adventitious sn.c; (2) the true aneurismal :-n.c, consisting 
either of the thickcn('d ex ternal, with 1 perha.ps, part of the middle, coat (false 
anenrism), or of all the coats (true aneurism), in which case the inner and 
middle coats mfl.y somC>timcs be recogn ized by the athcrorna.tous and calca. 
reous patches which they con t:tin ; (3) concent ri c layers or lamin::i• of <h•col
orize<l fibrinous clot, which appear to ha\·e been successi\·ely separal etl from 
the blood, as if by wliipping,3 a nd of which the inne r b .ycrs are softe r and 
r edder than the outer; an<l ( ·!)an ordinary loose "CUl'ntnt-jclly" coagulum , 
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whi('h may he ei1her of ante-mortem or of po-.;t-mortPm formation . The 
laminnH>d fi!Jrinoth cna~11!11m 81.."n·es an imporla11t puq10 . ..:c in ,.;tren:zthening 
thl' :';ll"-W:~ll, Je-.,-.enin:; lhC l'Olltaining- l':lpt1<•if)' of" !lit• :-at• ibelf, a11d 1 IJy its 
lOu;:!]1 :111<1 i1wla"itic char:il'll'r, dimini:;hin~ tlJe forl'C Of tlic :ll"ICriaJ Clll"l'l'lll in 
tht· :--a(', tbu~, in C\Try w:~y, tending lo limit tlil' io;prc:td of the di:-caf;e, and 
even 10 lead to it::: ~pont:11wo11s c111·e. The 111011tli of the sar, which is round 
or O\al in shape, is of Yari:1ble ~ize, but alway,.; of' mut'h le..-s nrea than:\ ~ec
tion of the :'aC i b~>Jf; in a fal"ie aneuri::-m tht' imwr a11d u>'ually the middle 
coat t'<':t:-oe abruptly at tile mouth of the sac, a11tl l'\ l'll iu a true ancm·i,.;m they 
{':111 rarely be tra('ed for more than a short di.-;tanct• beyond tlic :.iamc poinl. 
Till• "truttnre of the t11blllar, nnd that of the dissecti11r1i form of aneuri:-:m, 
han alrf'a<ly be-en rC'ferred to (page .):)2); anoll1er point in which tlte.-;e 
tlifli.•r from the saccul:ued aneurism, is in containing little or no laminated 
fibrinons clot. 

Symptoms of Aneurism.-Patients a1·c sometimes conscious of the 
forni:itioll of an all('tn·i:--m-e.\perientin~ a di:--lintt <:cn.-;ntion of soml'tliing 
Jia,·ing gfr<•n wa~'· or a ~h:lrp pain, as; if from tla• "troke of a whip-or (as in 
tlw ca:-l' of in1ra-orbital a11eu1·i-.m) h(•arin~ a smldl'll ~onod, a<: of the explo:;ion 
Of a pt•rcus:--ion-cap-a .:<mall. puJ:<atin~ tumor hL•inp;, p<·rhaps immediatdy, 01' 
l'OOn aflrr, di:;;COYcn•d upon examining the p:lrt. Jn other ('ase::, tlie de,·dop
mcnl or an aneuri-.m i., n•ry ~radual. the patient p<'rhn.p..- not becoming- aware 
of it-. (•xi..:tencc until it ha,;; :lltained a l'011.-;idemLlt• ;;ize. The symptoms of 
:11wuri-.:m may be di' itled into t\io::;:e whid1 are p<'{'u]iar to tile aneurii'mal 
11atun• of the affottion, and tho:-;c whi('h dt'pt!nd nwn·ly upon its size or posi
tion-itl'l press11re d/'trts-:uul which might equa ll y Uc due to any other tumor 
of thr i':une hulk, :1nd in the .;ame loccility. TIH• peruhar sy11rµto111s of ancu
ri:-:m arc made apparl'nt by an:wultnrion and manual examination, and depend 
upon the ttow of l;lood throu:rh the :rneuri1:>mal tumor, anti, in the case of the 
ordinary sacculated form ot' the di:--ease, upon the eommlmication whid1 <·xi~ts 
be1wct•11 the 15ae and the arlery upon which it i:- d1•\·t·lopetl; in C<'rlain inter
nal anruri .. ms, the au,-cultatory :">i~ns alone arc :wailablc> for cliagno:-:is. 

Ge11rral Cliaractets.-.i:\n exlernal ancuri.sm pn•:.ienl:; the appearance of a 
rounded or on~l tumor, !:iituatcd in the eour;.;e of a large artery, somewhat 
eomprcs:.iible and elasti(•, iuul becoming flmTid hy pre1;sure on tht.: nrtcry 
abO\'C, and tenRe hy p1-e.;sm·1• on till! artt:ry below the tumor. If the anemi:<m 
contain huL l ittle lamiuat<>d C'lot. it will he quite ..::oft and eomprcRsihle, hut if', 
on the other hand, tlu• ~:ic contain:\ lar~e :u11ou11t of fihrinous clot, it will be 
comparalin·ly hard aml ind:~tic; the 1;kin onir an :\ucuri-.;m is u:::ually hl·althy, 
thoul!h .-;tretched; a:-: the tumor grows it may. howe\cr, become di:-colorcd, 
thinnf'd, or e,-en ulcNatcd. a11d suppuration m:1y oc<·11r in the subcutanrous 
areolar ti..::-:ue . )luscular weaknt·:i.;;; of the pan, i-;tilfoe.-;s, and a tired frcling, 
arc fref)uent accompaniments of aneuri:.m. 

P11lsation.-The pul:-ation of an anf'uri:.im is 1wc11liar. being of an rcccntr i<', 
expansi,·e character, !'<'pamti11 ~ th e lt:\nd:-; when platt•d 01~ eithn !'id<• of the 
tumor-the fluid prc~"m·c of' the blood entning- tlH' :.at bPing-, aC('Ordi11g 10 a 
\\"I'll-known law of hydrauli('<:, ext· rt ed equally in all directions.. This pulsa
tion is most m:1rke'1 wlil'H the mouth of Ilic ~ac ii' larJ:!e, and wit(·n the ~ac 
{'Oniains but a :-mall quantity of l:uninatcil <'lr11-1hc pul-.:ition of a partially 
con:'olirlatC'd ancuri1'm. if nl nil pNceptihle. Ll:!ing C'omparatin~ly oh;.;cui·l'. :111d 
sonwtimes scarcely di::;:tin~11ishahl<· from that t rru1-.mi1tt:d to a solid tumor by a 
f;Ubjac<·nt nrlcry . Tbr char:u·H·rs of the pul:.:1tio11 al'<' rcndPrt:d le..:i.; di;;tinct 
Ly pn·~:-:urf• abon•, :mil nHH'I' distinct by prl'~0.:;m·c ht· low the aneuri::;:m, or by 
l'ie,atinµ; the part in wl1id1 1lu' tumor is ~(·nl<'<l. Hy firmly <'OlllJH'P!':-;ing- the 
artery aborn the .:;ac, the pul:<ation iu tlie latter ceases, an<l it Leco111es flaccid; 
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Uib•perfornt.idby1rnao.tieaueur:111n 
(Phr!e.) 
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come . ..; ccdcmatom;, and of1cn cold and li,·id, from n·nou.;; congestion: the pain 
is ,.udclc11ly increa:'led, and ti~·nrope may occur; 1hc .... wclliug become:-\ ha.nl, 
from coagula1ion-aml, in r;:;ome rare ca~cs, a bound:iry of' clot and eo1ulen.;.ed 
areolar ti:.:sue senes to limit the further spread of 1he disease, whi('h may 
J>Oo;<;jlJJy in these circum.::.f:\ll CC'S undergo a Sp Olll:llll'OllS cure. rsually1 J1ow
e\'CI', t11e i;:;welling continues to increase, with or without. pul:.::it.ion, or r\'i 
dcncc of' inflammation, and tlie case e nds in gan,grenc, from conjoined l\l'tnial 
and n•nous obstruction; or 1 the ('Jot. becoming di .... inH•gratcd, with suppora.tion 
:rnd ultimate gi\'ing way of' the .i;:;kin, death f'ollowl'i from exlt·rnal hemorrhage. 
Jn :.:omc> ca,..c~, rup1me of' th<' anet1rismal sac leacl" to wide cxtr:n•a.,..ation of 
blood amon~ 1he ti!'Sut'!': of' the part. the a<'('idtnl bcin~ accompaniC'tl with 
mu(•h shock and pain, faintne~..; perhaps re;;;ulting- from 1hc loss of lJ!ood from 
the general circulation, and gangrene c nsui11g at no distanL period. 

Diagnosis .-The :tffi'ction1;;, with which ancurism is most 
confoun1h•d, arc \'arious form;;; of tumor, absccs~. and i:;i mplc 
tion. In ternal aneuril'm may be mistaken for rlieumati s111 or 

~";!,11~L<~1~1~8~\-~~18~t~~:~ ~~ 1 ~11;::~~~;11~~:~~~i~\111 o~. 1~Y11~ ~~:.~~<~ 
From Pulsating Tumors of n \'asrular or t•11ceph:iloid na.ture, ancuri ... m 

may U\.it1ally be disting:ui .. licd hy i1~ more circunN:rihetl fonn, its morP forci
ble and di.;.tinct pul ... ation (whith i~ of' a peculiar, L'<·1.·cnt ri c characl<>r). its 
loudl•r, deeper and more tlefincd bruit. and it.;;; l'lillmtio11 in the com~<' of a 
hlrJ!I' art<•ry. lf, howcn•r, a \'fL'-'Ct ilar or encrphaloid growth orcnr in a lol•ality 
in \\ liich aneuri~m i;;; rom111011, as in the poplilt•al !-i paec, tlte dia~no!'i" mny 
lJecoml' extremely difTiC'ull-and Ili c most expl'rienced and enrcf'u l surgeons 
lia.' c, uutlcr these circumsta11ccs, occasionally IJcr•n led into error. 
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na!~~~i~~~1it~~:oL~f c!·~,e;rism .-An c~~~/;~a~;1 p~~:.~t~11;~~1:nm~~;~ p~~.·;~!~ 
pnrts. hy inducing Ryncope, by n.ncl consequent hemorrhage, or by 
causing gangrene. 

1. Spontaneous Cure.-This, whieh is unfortunately a rare termina-

~il?1; ;.e~,~;~e!~~ ~'~~~~~c~,,ii;1J ~ev~J1~~~;:~'-tj; di~~~1s~:c~: ~~e b~t~Lbr~~-i~~~1i~~~~t ~f~ 1 ~~~l~!~: 
methodR of efleciing a cure. 

(1.) Gradual Co11solidation by Deposit of Lmwinated Coagulum.-This 
is thC' mo!'t frequent mode of spontaneous cure, and is seen <.\lmostexclusi,ely 
in saecnhted n.neuriRms and those occurring in arteries of the second or less 
mag-nitude. A case, howe,·c1-, occurred lo 8tanlcy, in which an aortic ancLtr
ism wn1; spontaneously cured in this way. The sac of the aneurism, acting a.s 
a divc1ti<•11lum, allow~ contraction of the artc1·y below, whid1, tog<•ther wi1h 
1hC' cnlar~C'mC'nt of the collntC'ral branches ginn off above, 1ends to lessen the 

~f~~eo~f fi\~:~1~~~1rcf 1~~~~~~~:~!~t t~~~-,~~~i::s~;.• t~11~dl;::~l;~;~('~ 1~~~~1.ra~~.l~:~e1~:!:1~r~f 
cure is imitatNl in the mniical tn>atment of aneuri:;m, as well as in the s111·r1i
cal frcatment by compression on the cardiac side of the sac, by flexion, by the 
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Hunlt•rian mode of lig:Hion, and to a certain extent by "·ardrop's operation. 
A modification of this mode of spontancom: cure i~ tha.t which is !l-a.id to 
occur from the compre5:sion of tile artel'y Uy the aneurism ilself', or by another 
aneurism or solid tumor. 

(2.) Occlusion of tlte Artery below or abore the Sac h,IJ ,,Veans of a Fibrin
ous P/.ug.-This mode of' sponta.neous cure is occasionally seen; the artery 

~;;E,~;~:.~::~·~;};0~~i.;;::::.1~~ ~~i::-~,:~~i,:~::.\~~::: .. ~j.;~:·;::.::~!:;~'.!;~y'.::~~:~~~i! 
imitated in the tl'e:ument by manipulation and iu Bra:"dor's operation, and 
the l:uter in Anel's method. 

(3.) Inflammation of the Sac may poi::sihly t:u1i::e coagulfl.tion, and conse
quem cure of the aneurism . thoug-li the soft clot formed in this way is more 
apt to become 5ubseriuemly disintegrated, lcndinµ: to suppuration a.nd nipture 
of' the !-iaC. This mode of cure is imirnted by 1he use of direct pressure, 

ga~'-1'~)10i?i~~1~~1t;.~~~ ~\\,~~;~~~~~~1 ~~1~0·~~~~~ti;~~,.r'..~1~~~, :~Z;~io1mlly result from 
Suppuration and Gangrene, J1;:acling to the ex1rusion of' the :incurism:~l sa.c 
a:;; a islou~h. while hemorrhage is prevented by the occlu::oion of the artery by 
inflammation. This mode of cure is imitated in what is called the "old 
operation," or that of Antyllus, which is practically equivalent to t\n exCision 
of the sac. 

The cvi<lence of the occurrence of' a ~ponta.nco11s cure. consists in the more 
or Jc-.1,1 gmdnal clisappcar:mce of' the anenrirnrnl pul::.:ation a.n<l bruit, the sac at 
the ;:ame time becoming firm and contracted, and tile eircubtion being canied 
on by means of collateral branches. 

2. M odes of Death.-An ancuri~m may pro,-e fatal 
on important parts, as the phrenic or pncumogastric 
heart, or hmµ-:"; (2) sy11cope, which may 
occur from a large aneurism becoming sud- Fig. 256. 
dt'nly cliffu~e<l, and is sometimes the imme
diate cause of death in cases of aortic ancu
ri:-m; (3) rupt1ae of the sac and hen1orrl1age 
-which may be internal, into the brain or 
spinal canal, pleura, pericardium, trachea, 
ccsophagus or abdominal C:\\'ity-or uterncd, 
as when an aortic aneurism perfornte1< the 
sternum and bursts upon the surface of the 
body; and ( -1-) gcmgrene, whieh is apt to 
occ·ur when an external aneuri~m Le«omes 
diffusl'd, and which is usually complicatc<l 
with hemorrhage. 

The rnpturc of an aneurism on tl1e cuta
neo11s smface, is commonly effected by the 
occurrence of' suppuration and pointing, with 
the formation of a sma.11 :dough, :\ii in an Stellateruptureofannorticnnenrism 

abscess; on a muco11s surfi1.ce, by the occur- into the pericnrd\u\ll. (Erkh~en.J 
rence of a smaJl circular ul«er; and on a 
serous smface, Uy the formMion of a fissured or star-like opening. 

TnEAT"ENT 01" AsEURIS:u. 

This may be conYcniently diYided into the mediral or non-operntfre, and 
tl1e surgi"cal or operative, treatment of aneurism. The former is the only 
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mode µ:encrally applirable to :rncur i ~ms of the thomcic aorla, nm! is the Mfer 
moclC' in cert ain other cnscs..-while it may he: ur:.cd ai; a valuable allju,ant to 
the smgical treatment of aneurism in any ~ituation wha.te,·er. 

Medical Treatment.-This ai ms to promote the cure, or at least 
re tard the prog ress, of ancurism, by inducing:, if pof'sible, a deposit in the 
sac or lnminated, fibrinous <'oagulum. To effect th is1 the patient shou ld , in 
the fi r.-;t phct', be kept at perfect rest-in bed, if' possihle--and should limit 
lti r:. diet, particularly avoiding irritating or indiges tible food, stimulanr s. nnll 
large quanti1ics of liquid. The trea tment. by position and re~tric:tf•d tli c>t has 
been very r:.uceessfu l in the hands of the Iri sh surgeons, pm·ti('uiarly Bc>lling
ltmn and Jolliffe Tufnell. Smalf... IYl1t--•repmted blN!di11ys were hi7 hly eom
mendPd by Yalsaln1, and form a promincnLfoaturc of the metl1od of' 1re:1tmrnt 
which bears his name. Tlwy han• been likcwil'C employed \\'ith S ll C(:('_;;:s by 
P clkt :in, llodg-son, and 01hrrs. Y cnesec tion has i1lso been advantageously 
resorkd to by l"ortcr, Broadbent, and others, for tlte relief of dy~pnu'a, in 
cmW$ in which thi s has bl•en a troublesome symptom. H olmes ltas suggested 
tlw wit.lidrawal of blood directly from th e :rneur is;m by means of an af'p irntor; 
but t.hc plan seem ;: to me a vc l'y unsafe substitute for ,·e 11 csec1 ion , and l liave 
ltear(l of one case in which it was the immediate cause of death . Yarious 
drugs liavc acquired a certain reputation in the treatment of ancu ri sm, er:.pe
cially the acetate of lead and tlic 1·odide of potassimn, which is nry highly 
spoken of by Balfour, of Edinburgh. Speir, of Brookly n, recommends the 
employment of gallic acid :uid the subsnlpliate of iron. Dig_j_jalfs, ':t:erfl.fmm 
virid(', and acom'te have also been used with aclrnnt:ige, whil e J .. angenbcck, 
Dutoit, Plag-gc , and others, !Jave lately employed with success hypodermic 
inject ions of er!J.!2lirte. The locnl appli cat ion of ice has been of use in i:;ome 
cases, but is a dangerous remedy, ha,·ing, according to Broca, induecd gn n
grene of the skin. The pai11 of a growing aneuri sm may some times be reliencl 
by the use of anodyne plasters or embrocations, while a hemlock or lead plas
ter may be used to g ive external support, in a case in w hich rupture of an 
aneuri.-m is impending . 

Surgical Treatment.-This embraces a number of diffe rent methods 
which may be considered in success ion. 

J. Ligation.-1.igation may be employed on both sidf'S of the aneuri~mal 
sne, constituting wh:tt is known as the" Old Operation;" on tli e Cardiac 
Side, as in Hunter's and Ancl's methods i and on the Distal Side, as in the 
plans of Brasclor a nd " 'anlrop. 

1. The 11 Old Operation ."-This, which until the early pn.rt of ihe 
last century, wa.-, with the exception of amputation, the only operation em
ployed in the treatment of aneurism, is aho spoken of as the Anryllian 
met hod , from Anty llus, who was one of the fir:;t, if not lhe first, to e mploy 
it. lt consists in opening the f::-ac, and npply ing ligatures :tborn and Orlow, 
as was directed in i:.peaking of lramnatic aneurism (sec page 194) , though it 
would appear that by the older surgeons the ligatures wel'e sometimes applied 
first, and the sa.c subsequently laid open, or even tol:\ll y exc ised. The opera
tion is often a very sen.> rc one , and is more liable to be followed by hemor
rhage than the llunte rian operation, on account of ihe ar tery being tic>d in 
immediate proximity to the sac, and w he re, the refore, it may probably be 
diseased. Jn certain si tuations, lto1,·ner, a:_;:. in the axilla, root of the neck, 
or g luteal reg ion, this ope ration nmy be s:.omctim<"s properly employt>d . :inti 
was, under such circumstances, several times resorted to by the late l"rof. 
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~ynw. with the most brilliant and gr:itil:ring success; i1 may also be prnctised 
111 ea"'b ot' ditfosed femoral ancurism, as'" substitute for <imputation; and in 
any loc~lity, if an aururi:om li:wc burst or have been accidentiilly laid open, 
it may often be the most eligible mode of treatment. A modification of this 
methotl, attributed to Guawrni and recenrly re\· j \·ed Uy "'atson, of Jl•rscy 

~~r1;~' \~fi\1i;ls\~ :::.i~!~~ging the sac, an<l, if po::;:::;ible, the opening of the artery 

2. L igation on the Cardiac Side of the Tumor.-The mt:!thod of 
ligating a11 artery for :rncurism which, when practicable, is now employed in 
preference to any other, is that kno\\"n as the 
Jlunterian.Jfetliod(Fig. 258),l'rom the illustrious Fig. 257. Fig. 258. 
John Hunter, by whom it was first rf'"Ortc<l lo 
in l 185. In this operation, thr- \·e:;scl is tied at 
a distance ji·om lite sac ( \\ hich is not opened), 
thus seeuring a healthy pOl'lion of the artery for 
the a.pplication of the ligature, am\ ~till allowing 
a Cf'rlain amount of blood to pass tlirougli die 

~·:.~·e bi~ 1:~~l~~11:f~~~t~~f ~-~l~:~~r1:~~p~~;~iL~~li;t la1l1~1i~ 
nate<l eoagulum, and not by the sudJcll clotting 
of the whole contents of the tumor. Anel's 
~lletlwd (Fig. 2J7), which is spoken or by most 
French writers as idcntic:d with l lunter·s. con
sists in the application of a proximal ligature 
£mmediate(11 aboi.·e t!te sac: it was employed by 
.Anel in l 710, in a cac:e of trauma.lie aneurism of 
the braclti:tl artery, and apparently as a mcl'c 
experimental \·ariation upon the old method. 1 J t 
does not 'Seem to have been repented 1 t:xccpt once by Desault 1 :ind fell into 
oblivion until after the promulp-1uion of lhrnter's phm of operation. A11cl's 
method is <letCctirn in not allowing any current through the sac, except from 
the di::,tal encl-imperfect coagulation and suppuration being therefore 11pt to 
follow-and in requiring the ligature lo be applied to a part of the vessel 
whi<.:h is ,·ery liable to be disen,,ed, thus ex:po..,ing the patient to a con~ider

able ritok or hemorrhage; tl1e opera.lion is, moreo\·er, difficult, on account of 
the di::'placcment of tile ariery l;y the tumor, and not free from da,nger. Jn 
performing the Jl1mterian operation. those precautions :we to be obsern~<l 
which were mentioned when speaking of ligation in the continuity of :irtcries 
(page 18.j); Lefore tightening the ligature, it is well to make <list.ii com
pre!:ision for a few secontl", so a,; to in~urc tile di:sten:;ion of the sac. 

The imme<linte effect of dcligation is to arrest the aneurismal pul!'ation 
and bruit, the limb below the ligature rising in temperature/ a.nd oft(•n be
coming painful and hyperresthctic; lo~s of muscular power is also occ<i-



542 SURGICAL DISEASES OF TIU: VASCULAR SYSTElt. 

sionally met with. The consolidation of the aneurism usually begin~ a.t once, 
alld in faYorable ca:::es is commonly completed in the course of a fow d:i.y..:_ 
the tumor gradua.lly contracting suL~equently, though it often remains (1uite 
perceptible to the touch for weeks or ernn months. The e:::ta.blishment of the 
collateral cirwlation, after the Ilunterian operntion, usually requires the en. 
largemcnt of two sets of anastomosing ve:::sch•-one arou11d the sent of liga· 
tiou. and another a.round the a,nc>urism itsclf:__unlt!ss in the rare cases in 
which the i::ac becomes obliterated, Rtill lc>a\·ing n. ehaunel for the normal flow 
of blood. Jf, howe\·cr, the artery be tied near the sac, as in ancuriRm of the 
primitive carotid or external iliac-or in any case by Arn.!l's method-but 
one set of colh1teral Yesscls is needed. lf' the collateral circulation abO\'C 
the sac be too rapidly establ islied, the operation may fail, the pulsation of lhe 
aneu r ii-m being renewed afi forcibly :is at first; in most cases, howcn'r, enough 
coagulation takes place while the circulation is temporarily arrested, to in:-;ure 
the continuance of the clotting process, and the attainment of ultimate suc
ce:-;s. "Then two ~els of collateral branches are cnhlrged, the lower ar('h of 
anastomosis is commonly first dcvclopcc1 1 owing to the aneurismal swelling 
itself ha\'ing led to previous clilalation of the neip::liboring vessels. Jf the 
lower an:U:ilOmosis be defocti.,,·e, con:<olichtion of the tumor may not take 
place, and suppuration of the sac, or even gangrene, may follow. 

Causes of Ji'ailttre after the ll1mterian Operation.-Thcre are senral cir
cumstances which may lead to failure after the flunterian method of ligMion; 
these arc, (1) hemorrhage from the point of ligature, (2) return of pulsation 
from too free deYelopment of the upper collateral circulation-that abO\·e the 
i:ac, (3) suppuration and sloughing of the sac, often accompanied by h<'mor· 
rhage, and (4) gangrene of the limb from the combined influence of arterial 
occlusion and venous congestion. 

(1 .) Secondary Jfemo1-rhage.fi·om the Point of Deligation.-This (which, 
according to Cl' isp, usually occ11rs from the se,·enth to the fifteenth day) is 
more frequent in the upper, than in tlic lower extremity, on account of the 
grcnter freedom of arterial anastomosis in the former silUation, but is apt to 
occur in any locality in which large branches a.re gi,·cn off in close proximity 
to the point of ligation-tile clots, upon which artcri~Li occlusion after the u:-e 
of the ligature dt•pends, being, under such circum:stances, insufficient to re:sist 
the force of the circulation . In order to diminish the risk of hemorrhage, 
Holmes recommends the l:'mployment of carboh'zed catgut ligatw·es, and re
pol'tS a case in which he thus secured the carotid and subclavian arteries, the 
patient dying from other causes, and the autopsy showing that hoth vessels 
had been successf'ul ly occluded. Callcnder1 however, from a series of expcri . 
ments made with catgut ligatures, concludes that they disapp~ar so rapidly 
(in .50 to 60 hours) in the fluids of a. wound as not to give time for the firm 
occlusion of the vesseli and cases of secondary hemorrhage after the use of 
carbolizecl catgnt haYC been reported by the same writer and by )lr. Ilolclen 
and Dr. Humphry. My own experience in this direction is limited to two 
ca~es in which I tied (successfully as regarded reco,·cry from the operation) 
the common carotid artery for anem·ism; as the external coat of the vei>-=cl is 
not divided, I do not see why there shoul~l be any specinl risk of hcmonhage 
from the disappearnnce of the ligature, though fa.ilure may occur from the 
artery remaining pervious and thus permitting a rctnrn of the blood.current, as 
indeed actually hawened in one of my cases and in others recorded by Beath 
and T . Smith. 

The treatment of hc>morrhage from the point of ligation 1 in a case of anell· 
rism, is; thf' ~ame as for bleeclinµ: aftc>r ligation in the continuity of an artery 
in any other ca:-f', and is to he conducted as directed at page 193. 
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(2.) Recurrent Pulsation ii- met witl1 when the upper anastomotic arch 
allows an unusually free flow of' blood into lhe artery, hetwt!en the >:ac a11d 
point of' ligation, and is proportionally mo:-:t frequent in ca.1:;es of caroiicl ancu
ri~m. for in the:;;e the circle of Willis allows the collateral circul;ition to be 
Yery quitkl)' establi shed. Jn many ca:;e:-: 1 the recurrent puh;ation consi:-;ts of 
a mere tl1rill, without any bruit: but it is O('l';\~ioually a'l di:-;tinct as before 
the operation. lt usunlly occurs withiu twenty-four hours after the tiglit1·11-
ing of lhe ligature, lhough sometimes not for four or six weeks, and more 
rare!)' at an intermediate period. The prognosis of lhcse cases il) usually 
farnrable 1 the pulsation ngain di1'-appearillg a:-: con:-:olidation i ~ complet(•<l
though, occa,..ionally, a fhtal result ensues from suppuration and ::-loughing of 
!he sac. Pulsation sometimes recurs ~cnrnl months aher the consolidation 
and contraction of the aneuri::im:tl tumor, and the cas:;e is then properly calll'<l 
one of secondary ww1rism 1 though it is probable that in most in::-tnnccs the 
new tumor is developed at a slig-htl y higher poillt of the artery than the scat 
of original di::-en;;;.c. Enlargement of the :me after ligation, without palsatio1i, 
is due to the reflux of bloocl from the artery on the distal side. lt' <'XCC'~si,-e, 
it may lead to serious consequt>nces-inducing gangrene, hy obstructing the 
YCllOUS circulation. esually, ILOWC\"CI', as pointed out by Pemberton, coagu 
lation occurs, and the anenrism is thus converted into a solid, fibri11011s tumor. 

Treatment.-Before tightening the ligature, in an operation for :tneurism, 
the surgeon should nscertain, by pressure with the finger, that doing so will 
entirely arrest the pulsfl.tion in the sac. By neglect of this precaution, the 
aneuri~mal current might be kept up by meHns of a vas abl'rrans or unusual 
arterial distribution. and the success of the operation might be in com;equence 
pre,·cnted. The treatment of recurrent pulsation may mnmlly be satisfactorily 
conducted by elernt ing the limb, making moderate comprc:;sion upon the sac, 
and perhaps cautiously n.pplying cold. Jf the pulsation per:;ist, a lignture may 
be applied lower down. as in Anel's method; but if sloughing: of the sac be 
imminent, the su rgeon' s only resonrcf's will be amputa1ion and the ''old ope
ration"-the former being indiC'ated in cases of poplitt!al or axillary, and the 
latter in those of cenrical or inguimll. ancurism. 

(3.) Suppuration and Slongliing of the Sac.-This may occur ai:; a con
sequence of recurrent pulsr~tion-or may result from imperfoct clt"\·elopment 
of the lower collateral circulation (prenmting consolidation of !he tumor), 
from the size of the sac itself and the thinness of its walls, from tile cin.:ula
tion through the srtc being completely arrested (lt•ading to co:1gulation en 
masse, instead of to the deposit of laminated clot), or from exte rnal violence, 
or en~n carelesR lrnndling of' the tumor before or after operation. The symp
toms are those which clrn.raclerize the occurrence of su ppuration in general, 
the sac finnlly giYing way, and (in about twenty-fhe per cent. of tlw cases in 
which this accident happens) death resulting from hemorrhnge. Bleeding is 
particularly apt to occur in tho~e ca.:;cs which have been marked by recurn::ut 
pulsation , and then follows immediately upon the gi\'ing way of the sac; in 
other cases it mrty not occur for several days; while if' suppuration tnkes 
place at a late period, the arteries communicat ing with the sac nwy be sufli 
ciently occluded not to allow any lwmorrhag:c at all. Suppuration of the sac 
is most common in cases of axillnry and inguinal aneurism, though it may 
OCl'llr in other situat ions. 

The trecltment consists in laying open the R:l.C, C\'acuating its conl ents, a nd 
promoting healing by granulal ion, a pro,·isional tourniquet being applied as a 
matter of precaution: should hemorl'hage occu r , an attempt must be made 10 
secure the bJet;ding orifice with a ligiill!re, or by the application of' the rtctmtl 
cautery-ancl, if tlie!le fail, amputation should be practised, pro\·ided tl1at the 
situation of the aneurism admits of sud1 a cour:".c. 
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(·L) Gangrene of llie Limb usually results, :l" has been mentioned, from 

~:~~ 1 ~~~~~ b!~;1~d t~fl~~~~, 1~fi 1~l1~.~;.~1 0~c~~~.~~~ .. ;~1~1~,~;.o~~ ff~~:S~~~~ol::.;~~, i;11 ~;a ;·~ 
predisposed to by loss of bloo<l, by erysipelas, or by flit> exposure of the limb 
to uutlue pressure, cold, or excc$sivc heat. It ii; most frequent in the lower 
extremity, and occurs usually from the third to the tC'nLh clay, being i11varia. 
bly of the nature of moist gungrene from implication of the ,·eins. Jn ordt•r 
to JU'CH'nt the occurrence of gangrene, those measures should be :4dopletl 
which were ad\'ised in i:ipeakiug of gangrene from (trlerial occlusion (p:ige 
l 93) ; in flome cases it 111:1y Uc proper ( in order to rdie"e the venous trunks 
from pre~surc) to lay open the s:tc :ind evacun.lc its contents--nnd indeed it 
is 011e of' the rrcommemlai.ions of the old operation, over th:it of Hunter, that 
it is less :.tpt to Uc followed by mortification. 1f ga.ngrene have actually oc. 
curreJ, amputation must be performed, usually a.I the shoulder.joint, in the 
case of the upper limb. n.nd at the junction of the upper and middle thirds of 
the thigh, in that of the low<•r extremity. 

Jksitle the a\Jo,·e, which ore the common en.uses of death a.ftcr lig-ation for 
n.neuri:-::m, there are certain speci:Li risks in particular siwatio11;;;.. Thus Oere. 
brrd JJiseuse causes more tlian one.third of the dea.tlis t~fter ligatio11 of the 
common carotid ( ninety .011c out of two hundred :iud tifty.nine, ti(·conling to 
Pilz)i aud l1ztrci-tlwrucic I1!flammation aLout two.fifths of the deaths after 
ligation of the third part of the subcla.vi:.\n (ten out of twenty.fh-e, according 
to Erichsen). 

lndicntions and Co11t1·a.indications for L1'gation.-The application of the 
liga1me, in tl1c treatment of ancurism, isiitdicoled (J) in ca.$t:!S in wltith the 
disea:-::e is acti,·e and :.1ch·ancing, nnd so sitLw.tctl tlrnr, while pressure, flcxion, 

arc not applicabll', the u:-;e of the ligature is nol attended with unusual 
(2) in any ca;;;.c in which less dangerous modes of treatment have been 
and failed, (3) in case an ancurism has burst into an nrticul:uiou, (-1) i·n 

aneurism has become diffused, and yet not so widely dif1i1~cd as to 
ampulation, and (.>) in case an ant:!urism has burst or is about to 

extnnally, anrl in CH~c, therefore, the operation is impernti,·cly required 
to prevent deritli from lwmorrh:ige. The use of the ligature is , on the other 
hn.nd, contra.irulicated ( I ) by the presence of any complication-such as ex. 
tensi\'c artcriril 01· cardiac di:-ease, the existence of internal aneurism, oltl age, 
or the prevalence of e1·ysipchls-which would prob;\bly render .the operation 
peculiarly dangerous, (i) by the loc:ility of tl1e aneurism being such that 
pressure or tlcxion would proba\Jly be su lli cie11t 10 <.'tfi!ct a cure, as in many 
anPurisms of the brnchial. femoral, and popliteal artcriPs. and (3) by the 
loc:ilit y of the aneuri:-m Ueing sueh that, from fhe proximity of anas1omosing 
br:rnches, or from any other cause, the operation would almost certaiuly ter· 
minate un;;uccestifully-the imminence of rupture being in such a case the only 
circumstance tliat could justil)' opc ratiYC interference. ;liulti'ple aneurism is 
usm1lly, though not alway:-, a co11trri.indication; thus. if two ancurisms ex ist 
on r he :mme limb, they may bot Ii he curt!cl by the same openllion ;1 01· double 
popliteal anl:'urism by ligation of bo1h femoral al'teries; in most case~. how. 
ever. t11e cxifltencc of more than onn ancurismal tumor contra.indicates, 
tliough it mny not pO::iitin:ly forbid, ligation. 
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frC':\tmc>nt. Th<• operation, how('\"C'r-which. 1.hou::d1 delicate, itself' 
H·ry dangcrou,;.-should 1101, of com,;.(', L<' indi:;el'iminatcly to. If 
the aneuri:-;m Ill' q11ite small, pn•,;.,;.nre will prohably su lli c(' a <·urc, :rnd 
enll if it foil. will do li11le or 110 harm; and lu'nc<·. in :l-ud1 a ra~c, should 
<'L'rlainly b<' 1ril•1l. It'. on the other hand, 1he tumor be t·ery lar.qe, or if' it 
han· h<:'<:onw diff11.;ed, the ri,..k of ~ang-renC' may he so great a-; to rc>ndC'r am
p111:11ion pl'(·l('rahlc to C'irl11•1· <'omp rc:<"ion or liµ;;~lion. There io;;;, howen'r, :m 
intermediate set of l':1:::.c~. in wliith prcs;.mc would not be likl'l)' to SUl'C'C't'd, 
:rnd in which, if prrsislt'd in, ii would cc r!:iinty increase llH' ob::;tnactio11 10 
the \·euous cfreubtion, and thu,.. 1<•,;.::;c•n the cha1u·e" from suhseq1t<'11t ligation. 
In such <'tt"c . .:, c·omprC':-... ion .. 1io11ltl he employcd 1 if a.tall, with ~re:~t eaution, 
:uul ligation -.;Jio11l1l be promptly rc . ..:orted to. if pre~f.;ure he not quil'kl_v produC'-
1ive of bcnefi1. The :,;urw·cm will in 1hi:-:, a.sin other instance~, ad\'ance both 
hi :-: own reputation and the intrr('sts of hi~ patic111 .. 1 ratlwr by adapting his 
renwdi('~ w the <'xigcncies of each particular ('afle, th:rn by advocating and 
invariably cm ploying any cxclu'.'.i\'C mode of' treatment. 

3. Ligation on the Distal Side of the Tumor.- This opcra1ion 
j,.. attribuu·1l 10 Bra,;dor, "ho.;l' 11amc it Uc•ar~. 1t was rctommcndcd by 
D1·.~;u1lt. but fir,.;! praeti:::ed by Desthampf;., 
anti :-ub.;equently by 'ranlrop--bC'ing indr<'ll 
often $pokcn nf a-: ,,~a.rdrop'::;. mc1hod. 
Tl1011gl1 thi" s11q:n•on. howc' er. s11cce~,..fu lly 
employed Bra .. dor·~ operation, the plan which 
he him:<-df ~u~gt·,.;.te<l, and whid1 properly 
hl'ars hi~ n:rnw, i::;. ,;omrwhat ditfrrent. ]11 
JJrosdor's op<•ration, the ,,·l1ole cir('ulation 
on th(• di~tal ..;idt· of thr H\C is atn'., le<l-in 
ll'ardrop's, only a part of the tli stal circu

lation, by th<' appli('ation of a lig-atnre to a. 
branch oftlw mai111runk,ortoo11(•ofseveral 
:1rft>rie~ proc<·cdi11g from th<' an<·uri ... m. Tl1u., 
di~ta.I li~atun· of the caroti1l for caro1id 
:m1•11ri.;m, woulll b<· an exampk· or Brao;dor's 
nwtho1l, but the same opcrntiou fo r innomi
ua!c ancuri .. 111 1 would be properly C'allc•d 
" ';mlrop's . Tiu• former aims to prod11ce 
entire, and tlw latter partial, a1T<'"t of the 
C'ir('ubtion Lhroug-h thC' sar. The~ ri,.;.k~, h<'
:-;idl• tho.;c inC'idcnt to the Iluntcrian mode of 
liµ:ation, are that the sac, l){'illg' sti ll di::;.
l<'1HINI by tlw <·:mliac impuli.:l•, may con
tinue to incn·n:->c in size, thcoprmtion thu:. 

'Vnnlrvp's 
Op<'rlLliOU 

failing-, en11 if ,..uppuration :u1d ,..loug-hing do not lead to a fatal tcrmin:llion. 
lkncf.'1 except in partic:ular ca"<'~, a~ of :uwuri~m of the root of the carotid, 
or of the innominatc, the cli.;t;il liga.ture is not to be recommended. 

I l. Acupressure has been suc1·c!l-sfully employed in a. few ca.'lCS of' 
~u1 Purism, but docs not appear to present a11y parLicular adntnl:tgf's onr lhc 
u~e of the liµ;atm·e. Yarious modiflrations of' this mC'thod, mHi<'I' 1he nnnw 
of 1emporury ligature, filopr<',..stir<·, etc., have also h<'cn employed by Stoke!'. 
Dix, and othrrs, hut not often enough to enable us to say wlwthcr tl1t'.Y will 
ultimately be fountl any better than the methods of treatmeut which ha\'c 
been longer before the profession. (Sec page 188'.) 

35 
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1. Instrumental Compression may be f'ffccted by the ui::c of rnriou~ 
•forms of appHratus, such a~ a Signoroni'::; or a Skey's tourniquet ( Figs. 2G. 27), 
Li::;tcr's eomprci:.sor (Fig. 28), lfoade's or Carte's appar:ltus (in 1 he lattL'r of 
which (Fig. 261) elastic force is :qipliecl by mean~ of vulca11ized lnrlia-ruUIJ<'I' 
bands) . or a s imple conical weight, held in position Ly rncnns of a lt·atht'r 
:-;ocket, or, as :-;uccessfully employed in Bcllenie Jlospital. .New York, :L bug 
of shoL suspended from the cei ling. Jn s ituations iu which a considcmble 
extent of artery can be dealt with (ns in the thigh), alternate presi'ure upon 

1 Dr. Buckmin'>ll'r Rro1t>n lias, liowt•\·ci-, n•porh·cl a case in which dii·cct compl'cssion 
t•ffc..:tc<l a.cui·c 11Jiilt· th1· pati1>ut continued to walk aUont. 
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~('n•ral poinh may that 
repre:::c11tc<l in Fig. by 

l~ig. 261. Fig. 263. 

~; •112 j\~: ::~~~~! !'~~ t11i ~'.:.R S!~:.~:r:. } (~~~:~: 
in tli(• iipplicatiou of i11 .-:1rnme11tal 
compn:.hion, ar<.· to f't'e 1hat the 
artery i;.;fairly J·rt',; ... 1·d :ig:.tin~t fh(' 
hont', while tht• J>rbi::ure i~ not :-o 
widely diffused a,; to <.·::u1!'e great. 
n·nous tongeiilion from impli('a
tion or 1hc tleep.:-ea!('d w·ini::. and 

\arre·~ co1npr<',..~or for the uroiu. to ~u:tnl :1gai11,;1 1•xcoriation of 

thr :-kin by C<lrC'fully l'having anti 
powdering tht· part, and by Ot't':t"ionally chang:in~ thf' point of Jm''"'urf'. Jn 
.. iiuation' in whid1 H'r_,. dc•1'p pn·, .. urr i" 1we1•,.. .. ary to control tlif' t•ir<'ulaiion, 
and in \\·hith, th('rt'for1>, thl' trl'almcnt l11•eonH•s n•ry pai11f11l (a". in tomprt'""-

;: :~t~ }1l.\<~OI~:.:~ ~ )(~:)t '.:~I~:~-l ·~~1ii',~:::~_,?,l' :~~ :: :J~~ :~,~: ;~;~) ~ i~.1:1\\~ I~ ~-l ~:~;:t n:i'; ;v,~~· : ~:1·~·1:-.~~l ~:; ~~ i111'.l' 

a,.; may be 1hcwf!hl ~afi•. 

R"pirl Pn•ss11rr Trt'af111nlf of Ane1aism.-:\l11rray. lleatli, )Japotlwr, 
l,p,·i:-, ~\gnew, a111l otlwr ~ur,!!1•011s. la:l,-c RU<'U't•ded in 1:uring :ulf'urism,.; of 
1lu· iliat and fi.·moral arH•ric•i::, aml e,·t·n of' the abdomin:tl aorta. hy eompkt('ly 

:tJTf',;!in,!! llic flow of hlood through the "''H' by m<'<Uh of ins!rnmc11tal <·om
Jm•,;,.;ion, applied alion• or on both sid<.• . .:: of tlll' 1111nor, and kt•p! up i11 sonw 
tw•e::> for mall)' hour:-c, the patic·ut nu•anwhih• !wing uncler tlH' inflm•m·t• of an 
:tt1<l'i::thctic. Tit<' mr•thani,;m. by which thC' 1·11r1• i-; eflt>ctcd in the,;{' C'a"'l'', 
'l·crn,; to lJC' tl1e ('O:tg:ulation en l;l(f,\'St' of the l'Ollh'llh of th<' aneuri:-;nrnJ ~3('. 
tlw mode of trl'atml'nt being th th :l"'"imilated to And'$ and Brn..,do1".-: opera. 
tion-;. ""liil1• ·•the rapid 1n·1•,;,;11r(' tr1'atmt'11!" i-; u11quc~1ionahly a niluahlt· 

~ tt( I ~~:il~: ~~ t ~~ 1~ I 1 ~ ;1 ;.• ' '.i~~I~:;;: :;l ~··~ ~;.~, ~~~~ ~;: :~ 11fi1 ~· i : :.~:~~ ;;~ :.';1 ~tt~~l. ~:~\'ii,'. ;:i,~1;~11 r,~11~~ ~~~,: 
si1u:~tion,;, the onli 1mr.r mo1lf' of 111aking in.-, n·um('nlal c·omprc,;1.;ion-whiC'h 

aim,.; to effi.•ct a c·urt by iniluein~ :t trradual formation of lnminatt•d <·oag:ul11m, 
and whith I hC'lif'V(' to be ~:tfor, if le-..-.; J,rillianl, than the mpid mclhod. which 
ha ... already led to n,-c fatal l'l''-Hlts in the hand .s of' Briti:-h surgeon:-. 

2. Digital Compression, wlticli was fi1·:0.t proposed hy Ya11 zclti, of 
Padua, aLout. L\\'t'tlly-fivl' yt'ar . ..; ag:o, anti whielt ha.., hC'Pll $UC('(•,.;:;:f'u11y r<':-:ortPd 

10 h)' Knight , of Xcw IlaHn, P;u·krr and '\"ood, of Xew York. S. " -· (:ro"'" 
and .Agnew. of tl1is cit_,., and m1111y other~, may he 1.•mploycd a" an cxd11,,iv1• 
lll('a,.;ure Of lr('tlllll('nt. 01' a~ an adjtl\:l.lll to <·ompres,.;iou by llWl\ll:'i of ini::lrn
HW111 1'. For its u:-;<· in the formCI' mocle, cons tant relay~ of :;kill<•il a..:sista11t~ 

;; ;:· ... t:~~1;~l~fc1:;c;~~:;; ·,(!' i:~~~tl ,.~:.~~~:~~·~:.,':;~~~ '(~;:~! ):l ~~~1~a~~ ~1:1~'.~:,'~~:'. ;u/ lt;:~~:~~n~~~~~'.: 
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snccei;sful cases being, according to Groi;:s and Fischer, ahout. thn·e <lap;), it is 
prin<·ipally as an aid to ins lrunw11tal eomprCs!\ ion tliat ii is likely to lw gcnc
rnlly rc:;orted to. The employ ment of digital compre~sion can be much facili
Latcd by llolden':s plan or superimposing a wcig hL upon !he fin~e r , wh ich t'an 
thus keep up the prc:-;sure for a cons iclcral>le length of 1 imc without fatigue. 
The stati stics of dig ital comprc~;;iou hi-we been parti cularly st udied by Fi:;tlie1, 
of llano,·cr, who finds that 188 cases (in :ill sit1mtions) ga,·c 121 :- uccc;;scs, 
and 67 failures. In 17 of' the :.;uccessfol, and in 33 of t.hc lmsucccssf'ul cases, 
in str11m en1al comprl';;sion and other means were also employed. Dc:~th oc
curred in I U in:'ltanccs, once nJtcr digital compression alone (from g:111grcnc)1 
three times after digital and i11 i. trnmen1al comprc:'sion, ten times afte r suh~e
quent ligation, three times afwr arnputat ioH, :md twice aflcr opening the 
sac. Digit;:li compre)l;~ion is es timated by Fischel' to be fi\'C per cent. more 
succci"sf'ul tlian in;;trnmental compression, and is considered Uy him ;;uperior 
to any other mode of trcatnwnt except fl cx ion, which he Lhinks s lioul<l be 
preforred in any case in which it is applicable. 
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after comprcs;;;ion, is entirely due to want of care in it:- application ; fo r the 
advo<'llle~ of tit<' ligature mi~lit ns jus1ly re~pond, with tli1~ late J\Ir. Syme, 
tliat most or the untoward results of that opcr::it ion were due 10 tlic opcrn~or's 
witnl of 1<kill-8y11w him:;;elf'. as is well known 1 ha Ying lied the fomoral artery 
thirty-fh·e time~, with Lut a Ringle death . 

Jn what c:.i.setl, then, shoulil comprcf:;sion be usrd? The answer should, I 
think, he somewhat as follows: Comprc::.sion sho11ld he employed, by prder-
1•nc~ ( 1) in all <':ises in which, from the age or general condition of the pali<'nl 
-from the cxi,.tencc of heart disease, or ot her ancurism:::, or of nrnrked Mruc
tural clwnµ;c of the arterial coat::--or from the prcntlencc of cry~ipel:tR, pya~
mia, ctc. 1 the operation of lig:ition would be attended by particular ril'k; (::?) 
in all cases in wliich the aneurism, beinp: detected at an early stage, would 
he in the most fi.n·oraLle condition for th<: u::.e of compre:-:sion, and in which 
the pressure treatment, if' C\·cn it failed. would not seriously lessen the pros
pect of benefit from subscq11c11t li g:1tion; nnd (3) in all caseR, on tlie other 
haud, in which the ancuri:-:m, from it1' loc:ilit~· or s iz1·, would not pl'ob:tbly Le 
;11ncw1.ble to the ligature, and in which. therefore, pn:.•:-:::;m·e >;hould be at leaRt 
triNI before resorting to such formidable measul'CS n.s ampu tation or the "old 
operation.'' 

Finally, compre::.sion may be tentativel!J cmplo,vcd in almost eYery case
even in popliteal aneurisms of modernte size, which arf> those specially adapted 
to the use of the ligature. ff, liowen:r, decided benefit be not obtained in a 
short time-three or four days, 1 or afte r a sti ll ::.hol't cr t1-i<Ll. if venous conges
tion, ccdema, and pain an• markedly incn•ased lry l l1 e t.reatment--the su rp;eon 
should, I think, unhesitatin~ly abandon compre:-:sion and re;;ort to the Ilun
tcrian operation, which 1 u11d1·r such circumstances, I cannot but believe to be 
a prefomble mode of treatment. 

l l;r; ~. i1~~~~$i,~~1~<l;~:~ i: i 1~~~cl~c~~1 ~~~~:.~:;:1~ 1 ;":11~;~;:~~\ u~)~l ~~~ ,~: ri~~~~-;~:~~ 
ton, and ~e\'c ral other surgeons. It s efficacy depends chiefly upon the inter
ference with the arterial circulation causcd by beudin~ the vessel to an ac1 1te 
angle, Out is ass iste<l by the direct comprc;:siou exerc ised upon the fiac by the 
couti~uous surfaces between \\'hich it i::; thus placetl. Flexion i:S a.pplicable 
in c·a,.es of popliieal a.neurism 1 and of ancuri:_;;.m a.t Lhe bent! of 1he eJLow, or 
in the axilla. Its application is very simple, consis1ing merely in the re
tention of the limL in the flexf'Cl position by means of' a doui;lc collar or figure 
of' 8 bandage. Ir fle:xion is to be ('mploycd by it~elf', the limb should be bcm 
~o as to completely check the ancuri::mal pulsatio11. In most ease:.;, however, 

~r i~111~~fl~l1 ·~~~~rtl~n~·~::~J~Zyc~11n~~!~~~!~~~xi~;11eu:~:~fisi:ie~~ ~~s::~~~u~: 1 ~~1~0 ~~~ii~~ 
trea!ment have bet:n ~tudied by Htapin and by Fischer; the fol'mcr writer fin<ls 
that 4!) cn.sc~ gan 26 successes arnl 23 failures, 11 of the succe::.ses ha\'ing 
bc<'n clue lo flex ion a lone, and J.j to tlii:;; in comhi1mtion wit Ii othc1· methods; 
while Fischer finds that ~7 cases ga\'C 28 successes (20 Uy flexion alone) and 
29fo.ilure::;. 

It is prob:ibl<' that a. combination of fl e:xion with 
and di~ital (·omprc5sion, would be fountl in many 
would be cc1·1a.inly a less irksome mode of tren.tmeul 

both h,V Fergusson and by J\launoir, 
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VJ. Galvano-puncture was first employed by B. Phillips in 1838, nnd 
hns s inec been resorted 10 in <1. number of cases of nneurism, by PCtrequin 1 

C inisclli , Duncan. Alt ham;, and other;;. Both poles of the battery shoulrl , as a 
rule, be introduced into tlic !'ac. The great ri ~ks of the operation a.re that 
coagulation en niasse will probably occm , and !hat sloughi11g of the unru
ri,;;rn:d w:ill may take place at the points of puncture-an acc ident whiclt 
would be :1pt to Uc followed hy hemorrhage. Embolism of' the carot id proved 
fatal in ;i cm;e referred to by 'Vhecll iou:se. TllC s tatistics of tliis mode of 
1reatment nrc not Ycry fi.i,·01·ablc; eighty-ni ne cases collected by Duncan ga\'C 
twch·e de:1.ths 1 a nd only thirty-one recoveric!.'. The only cascs1 th<'rcfore, to 
whith gnha.no-punelurc seems appropl' i:.t.te, are such as fo 1·bid either comp l'CS
isio n or li gation, :ind yet requir<> acti,·e trC'n.tmcnt. Guiman.1ez has reported 
a case of caroLid aneurism cured by the e.ctenial application of electri cit y. 

YJT. Injections of Coagulating Liquids, and e:;pecially of the 
percldoride of iron, h:.L\'C been practised upon scvernl occasions, and Rome
times with succesis . This i.:1, howe,·er, a very da.ngerous method of trcntment 
(the principal risks being from inflammnlion, ga.ugrene, rnpturc, n.ntl embo
lism), :m<l its use is rn.rely justifiable except in localities in which both crmliac 
and distal compress.ion can be maintai ned until coagula.tion is complete-in 
localities, in fiict , in which eith<·1· compression or ligation would be equally 
applicalJlP, and ce rUiinly preforable. 

YJ I I. Acupuncture, and the Introduction of Foreign Bodies, 
i:; uch as fine 1vfre ()Ioore. Donwi lle, i\lurmy), watch-spring (l\fontcuovesi 
and Bacelli). lwrseh.afr ( L e,· is, i\raur_v), ~ind catg11t ( Bryant) , ha,·e been 
tried-each ai ming to effoct a cure by furni shing a starting point for coagula
tion; acupunclul'e, in conjun ction with proximal c·ompr<.·ssion, pro,·ed sur 
cessf'u l in a case of ilio-femornl n.neuri~m repo t·t ed Uy DI'. "William :\facewen. 
but the introduction of foreign bodi<'S has proved utterly useless in every ca~c 
in which it has thus far been cmploycd.l 

J.X. Strangulation has been !lucccssftt lly employed for very small 
rineurism1o;, two need les or ha relip pins bc>i ng passed bc11e:itb the tumor, and a 
ligature thrown around tlirir extremities, as in ca:ses of mcn1s. 

I Dr . Uol'ace Dobt.>ll recommends the inj ect ion of melted spermaceti. 
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X. Caust ic has likewise been u::;ed with :;uccc.ss us an application to \·cry 
small ancuri,,;ms. 

XL Amputation. - Finall)·· amputation 
1\1wuri'"'m in a Jimh ,;.liould be<·ome cliffnseli 
pn.'~'"'ure of the 1umor l"hould ta11:,;L' extcnsiYC 
or if hL•morrhage ::;hould O('Clll" from l'XtC'rnal ntpturc. 
be n•quired in the e\'('nt of the failure of' liµ;ation. 

Arterio-Venous A neurism.-A,; the 1·e,.;ult of' ukcr:lti\·c action, a 

!:11;~11 l::·n~~ ~~ ~-~ ~11~~~ 1 ~:~1; :~ '. e~~:~1; i ti~~:~~~ ;".~a~:~:~ ~\111·~ 11~1~ a~~~n~ ~~~- i ~~~·~,"' ::: '~,,~;:, 1~:.~11~ ~;~ 
i·w·i . .,.. Tile .symptom:; and ll'l';ttment do not diAi:-r from thOi;C of 1hc tra11-
m:itic form of the disease, which has been alre:uly dci;tribcd (sec page L!).J). 

TneAT.\IE.~T 01'' PAHTIC'l"L.\I~ A:o-:um~:i1s. 

Thoracic Aorta. -Permanent benefit can s.cldom he hoped for from 
oprrati,·e treatmenL in aneurism of the aorric arch. L igation on the cal'd iac 
sitlt' of the :Snc is e\·idcntly om of the q11e5'lion. and hence the choic(' as re
gard:-; operations is limited to tying the c:i.rotid :ilone (aud, unk·ss the innom i
nnte bC' al1.:.o invoked, th(> l~lt carotid is, a,o, pointed out by Dr. Cockle, tht' 
on(• to be cho::en ), or to tying thi~ and the subelaxian artery a.s well. Tiu· 
former plan ha:;:; been adop1ecl in twelve ea"f'8, and the latter in six, tcmpora1-y 
reliPf li:wing been afforded in ~e\·ernl of t•acli c:itcgory; the most successfu l 
operations han been tho:-;e of ~ [ r. lleath, one of whose patientii lin•d four 
and a half years af'lcr ligation of the carot~l only. and ~rnother four year" 
after the simultaneous. ligation of the ca rotid and third part of the su\J
daYian.1 

81ill le"s success lta:;:; attended t li c treatment by coagulating injections, and 
that by the introduction of a coil of wire or watch-spring, which wa,o, first 
tri(·il hr the la.tu C. II. ·:i.roor<>, and which has been more rPcently employed 
Uy Dom,·ille and ) l uJTay, and in two <'~l...c:.cs by Baeell i; no benefit re:;.ulkd to 
tlw patient in Donwille's case, whilt• the other four all 1cnni1mtcd fatally, :1;; 

did th<' C:l'<<' in which the int rotluction of ho r~ch n. i r was tril'd by :\lnury, of 
thifl- «ity. ))i,.,t:-il prf'~<::.ure pronid of he1wfit in Ca:'le" recorded by DI'. J~yon 
and Mr. Edward<:., an1l reforrcrl to in :\fl'. ll eath'~ po\mpli let, n....:; did Galva110-
1111ntture in I ;3 out of :3G l'<\"(''I; rclerred to by Dr. Bowditch, of Boston. TIH' 
only u·e:11mcnt. howe\·er, to Ue ol'dinarily recommended, in a C:~L"'e rccognize(l 
a~ an(•uri.;m of the thoracic aorta, is the medica.I and hygienic treatment de
l"'Cribcd at page .540. 
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Cases of Aortic Aneurism, treated b,y Ligation of Carotid Arlfr!J. 

''--[ Opmto< 

~ '1'i\lanus 1 

:l RigPn, 
3 .\lontgonwry. 
4 O'Shaughnessy 
5 l\nowlcs, 
ti lleath, 
7 .\nnanclale, 
8 llolmcs, 

9 IC"\Jemle., 10 Bryant, 
11 Barwell, 
12 Ashhurst, 

Operntor 

1 ll obart, 

llNLth, 
i\laund<H", 
Sands, 

5 Maury, 

6 Speir, 

I nnomin at e A rtery .-The chief operative treatment applicabi<' to 
innomina1e a11curi:m1, is the distal lig;~ture, applied to the carotid, 10 the t=-11b
cJa,·ian or ax illn.ry, or to both \'Ci>f:elt=-, conf:ecnti"<'iy or at the same t ime. 
The carotid alone appear:; to have been tied for in nom in:ite anenrism twenl~'
two t imes. with fi\'e more or less permanent reCO\'Crief:, and se,·entec11 deaths. 
The subda.\'ian or a.xill:\l'Y :llone has been tied firn 1inws1 wi1li at least tem
porar.r bt:ncfit in 1lm·e inslancet=-. The double ligature lrns heeu employed in 
six teen ca.:;cs, the arteries ha,·ing ht•cn tit•d consecutinly in t'our1 and simul
taneously in twelrn, only one of the former cn.tc:rory and two of the hiller 
pro,·ing permanently success-fol. ln four <'ases wliich luwe been alrC'ady re
fe rred to ( Ilobart's, Jleath's, ::Uauntler'i::. and 8:illll~'~) 1 the anem·i~m was 
evenwally found to have been aortic, whilC' in CuvilliC'r'8 ('a:-;e (whi~h was 
likewise supposed to be one of innominate aneur i:im) the affcctt'CI artl'ry w:~ 
found af'tcr dPn.Lh to h:we been the subda.,·i:rn. I lodges. of Boi>ton, ('tuployrd 
the double ligatul'C in ~1 case of suppo~ed i1momirnitc or aortic an<•uri:om, l1ut 
after th~ death of tlic patient, which occurred 011 the clc\cnth clay, no ancu
rism at all was found, 1ho11gh both ,·e:o:sels were dil:\ted; on thl' OLhcr hand, 
Cheever, likew ise of Bostoll, in a case of iu uominate aneuri."m 1m~dc an un-
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successfol attempt to app ly the double ligature; the position of 
artery tould uot be deH~Cl<'d, a.ml, in ende:wori n,g to secure tlie 
al'ICr."• the :iccompa.nying nin wa,; ruptured, death following in two 
It ii; thus seen tha.t, as far <L~ stati::;tics bear upon tlw ques.tion, the :vhanlage 
is, upon the whole, with ligation of either ,·cs~cl alone; hence, if the ligature 
is to be us.eel at all. that arterr ~hould be first tied in the dirccrion of which 
the aneurism a.ppC'ar:; to be Cliiefly di:-posed lo spread, the ligation of the 
or her n:;;scl being resCrYCd for a sub:-cqucnt occa~io11. if it sliouhl ht' fouud 
uece:-sar~'; as to the part of the ::;ubdwian to which the lig:iturc :-houlcl be 
npplicd. l would decidedly recommend the third porrion, 01· tlt:.tt beyond !he 
scaleni; though it is but right to add that )[r. J lolmcs is dispo~e<l to thi llk 
that, by employing a liga.lui·e of cnrbolized eargut, the risk of hemorrhngc 
would be so much lessc11ed1 that the question of tying the tir1<! portion of the 
nrt<'ry might properly be entert:1ined. But as the operatiYe treatnwnt by 
an~· plan i::; so un~atisfoctory, a fair trial ~hould :ilways he l'ii·st gi,·en to the 
efll:et of' l'C~t and me<lical trcatml•nt. ~\iclecl, pf'rhaps, by distal p1·t':-:;:;m·C', which 
pro\·ed of benefit in a caisc under the care of' )lr. Symc. Jn a l':IBC of Luke'.:;, 
rc-reat('d bleedings and tlie uise of di:ritali5 eflCctcd a cure, while C'ooll' ob
rn.incd an equiilly happy result by the cnforccmc11t of rest and the application 
of ice. 



55-l SURGICAL DISEASES OF TUE \'ASCULAR SYSTEM. 

6 
7 

~ 
10 

Operator. 

Hecon-'red . 
H<11io\·ed. 'l'omnO>""''';h• •·c];e>·eci 

11 Eliot, Died. 
J2 Barwcll(2dcasc), Re<;ovcrod. 

Carotid Artery and Branches.-Cnrotid ant•ur ii1m is usually looker! 
upo11 as spc<· i:t!ly adapted for the treatment by ligation. The operat ion of 
tying ill!' common carotid is, how1•vC'1·, attended in itself by vf'1·y con~iderablc 
ri~k-the mortaJity b<'ing, acconlin~ to Norris's Rtatis li cll, over thirty-~ix per 
cent., and a<:c:onling to thoRe of Pilz. over forty-three per cent.2 Of~ l ca;;;.cs 
i n wliic:lt tho common carotid wa-" tied during ou1· late W:it\ no Jcs:;s than G:3 
(75 per ('Cnt.) termiuated fatally, and 101 ea~cs coll('ctod by l\lr. :\Ia.under, 
of ligation for wound 01· tnnnnatic ancurism, gave \Jut 3·l recoveries. I have 
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my"t'if tied the <·ommon cnrotid i11 two c:ic;c~ . nnd bollt times succe~f:ifully. as 
reg11nlecl rceon•r~· from the operation. .As more than onc-li1inl ( nincty-011<' 

~(~1~\1~:~c:';:1~01!~ 11t~:~:.:~:·a'i\ 1~:!~~!!!~ -~i:L~c ?o o~·l1:hi~1 t~~ :~:~.~~~1<1·~·, ~'.~ 1:~ 1 ;f1e01~~::~~~,;~1!1 i~1111l ~<;. 
lh<' hrain, i1 i" eY idcnt thnt in any en:;c• in which it is pnH.:litablc to do ::o, 
ligation of the t•xtcrnitl i>iiould bt• :<uhsli!nlC'd for 11iat or tl1e common carotid. 
] f, lwwc,·e r. :\:'; i:-; 11,,;ually th(• ea~e. tin• :rnc'uri:-111 in,·oln•,.; th<' eommon trunk 
ihclf. and pn.•:-;,.; u1·c pro~·es 1ma\'ailiup:, li~ation of the primi!iH' 1·arotid mu,-t 
b~ re:_;orted to. l.iga1io11 Ly tltt• I I1rntcrian lllC'thod ha..-, a(·c·ording to Pilz, 
been done in eighty-:-c,en t«\:"l':-:.. with fifty-tin• known rN'O\('l'iC'" and tliirty
onc d<·ath:-;. the re~ult of one ta:-1• not ha duµ; b('en aM:crtai1wd. Fortralf111atir 
aneuri~m at the root of the c:1rn1id, tlH' :-:.u l'geon may d100;::.c Ort ween Hras.dor·~ 
and the · · ohl oper:.uion,·' whicl1 ha" been t)UL'CC'~l)l'u\lrcmploy<'d bySymr arn l 
Frothin)!;h:1m. For non-lrcw11wtic am•uri~m, the "old operation" wou ld he 
un:-uitablc . for the surgeon eould noL be nh~olutely :-. ure that t he disease m igh t 
not i1wolve the in nominate. 01· en·n the aortn.; and he nce , in sul'i1 a C'a:_;e, 1he 
cl i ~tal ligalure (tirst practised b.'· "~ardrop) id the plan of treatment most l O 

iJC' recommended. Of senn easC':; in which t liil'l operation has bepn pc rfo rmed 1 

four rPeonred C"~anl rop, Bu:-h, Col~on, \ \'ood), and three died ( Lambe rt , 
Dt!mmC, Lane)-a suflk iently fiworahle record to entourage a resort to the 
op1..•ra1ion un de r suitablP circumsta nc('~. 1 

Inter11al Carotid and Brancltes.- . .i\ neu risms of the internal en ro t id nnd its 
brancl1e:;., including intra-cranial and infra-orbital aileur i sm~1 may requ ire 
ligalion of thr common carotid artery. though digital compre~sion w ith medical 
treatment should always be lirst tried in thC'~e CMt>S. The results of C:tl'Otitl 

:~~~1:~f'~)~O~ ~~~-f.·~~~;~~ ·~:~-~ ~i~~~·c';,1;~._';~,'.~ 1~~\~:,·~:1~~~; .:::·(~'~{;;'~\:~c cl~,~~~~~-' col -

Thc intn-nal carotid arter.IJ Jin:- bec11 .-.utces3fully tied in cases of l1emor
rliage by Keith, Buck, Brigg~, Sand~, S. Sm ith, and Bnrba, hut docs not 
appear to ha,·c been tied in cases of anemi:;m. 

Vertebral Artery .-Th i;:. Yesscl Im.~, nccorcling to P rof. Gross, been 
tied ou fin• occa:_; ion,:;., and four timt•s :<ucccssfully; but it dof's not a.ppear th:1t 
the operat ion has f'Y(-'r been attempted for ancurism of' the ,·crtebntl artery 
ibelf. Compression a nd ,;1yptic,.;; , after lay ing open the :me, pron!d succe:;.,.,fu l 
in a Cil!'C of traumatic aneu r ism of the vcnebral, recorded by K ocher, of Bern. 

Subclavian Aneurism .-The .-tntist ics of this serious affec tion ha,·e 
he1.:n pnrticularly iu,est i:zawd by Sabint•, of Xew York, K och, aml Poland. 
The following table shows the rc . ..;u\t.- of various modes of trcalmcnt, in 122 
ca~cs collected by the hi;:.t-named writer:-
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l e"" 
- I 

]. 40 13 31 
2. I l 
3. :l :J 
4. I 1 ·2 I>. 2 
G. 1 ·2 1 
7. 4 2 
8. 1 1 
0. 

I 10. 
12 

I 11 11 
12. J2 12 
13. 1 
14. 1 l 
15. l 1 

I 

]!). 4 4 .. 
17. I l 
18. J 1 

33 84 5 

From the above figul'es it will Le !'('en that the most promi~ing methods of 
trealnwnt are the meclical and hygieniC', with C'ompres:::ion in sui1ablc ca,.c·s . 
. l\lanipuhtion and gal\'ano-pu ndure are also wonhy of further t1·ial. The 
Uuntcri~in op('ration is jui'itifiablc in C:ti'CS in which the aneurism is situated 
in the third portion of tlic n~:-;cl, so that a ligatu re can be applied outs ide of 
the scaleni mu:icle~, or en' n bt>twc•en them-theca<>e 1rnder ~uch circumst:mces 
approximat ing to one of axillary aneurism. " rhen, how<'ver, the dis<'ase 
involves the ~econd portion of the artery, I he :;1u-p:c·on can on ly c hoose hetween 
ligation of the innominate (tirst practised by Mott), ligation of t he first part 
of tlie subclavian , and some form of the distal opern1io11. 

ni1~~:e1:11;:ir~~:'.!:;a::1,~1;:tei·,I,111;fl~n;:}~ i•;;~;:,1:1~~11 or1·i~~c~:·~c1'..;.v~:1 tfi1:~:·~~s~r~i1;e~~·h;~~.'. 
SmyLh, uf New Orlr:rns) tied al>'O the c:.irotid nml \'Crklmd, tlir• patieut l'IJl'

,,i ,·ing ten rears and t hen dying from h(•morrh:ige from the sac, into which 
the blood had found its way through tlie subse11puhr artery. 



l 
2 
:i 
4 
5 
6 
7 
8 
9 

10 

SUBCLAVfAN A~EURI SM . 

Cases of Ligation o.ftl1e I nnomi11ale .Artery. 

11 
12 
I:l 
H 
]!) 

16 
17 
rn 
rn 
20 

The first portion of tlie subclctvian h:1s 1 mcu0<11n:~ 1U•cc; o1rs 
porary occlu..:ion , Leen t.i('d nineteen 1im1·8, 
rcsu\l. Seventeen of th<.>sc operations were upon 
(Ho<lger:;'s and ::\IcGill's) upon t he left. 
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tcm
a fat:d 

Cases of Ligation oftl1efirsl portion oftlie Subclan'an Artery. 

Reporter 

1 n:~><l. 11 Diud. 
2 1:l 
3 13 
4 14 
5 15 
6 IU 
7 17 
8 18 
9 19 

lO 

We tl1us lun·(' 3fl ta~(· . ..; of lig-ation of f' ither the innominate or the ffrst part 
of the suhclnsian. or, con:-idering ca .. cs of 8ubcJa,·ia11 ancurism only, 3 1 i11-
stanccs of the proximal opera liOll, with oul y oue reCO\'t• ry-iHll'ely 11 ot enough 
to jus tif)' a repetition of tlie pro<·cl·di11g unle..:'3 in nry cx:1;q,1io11al c1 rcum~ 
stan c<~s . If the operation is 10 lie done at n.!1 1 Dr. 8mytli's example ~liould be 
followed, a nd tl1e ,·ertf'Lral and carotid :;('Clll"C'd, as "di as the innomi nate. 

The dist(f{ operation lias been some\\ !tat 1t1orc suctc~~ful, hut is st ill un
promising. 'What cour..:c there is to be pur~ued for an an l' uri sm whic h ill\ oh-cs 
the fir::;t or second portion of the subcla.vian, and wlticlt l'tsi:;ts bloodless treat-

pleu ra 
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ment? Amputation at the sl1011lder-joi11t (wl1id1 would act M a modifi<>rl 
di,,,tal operation ) would under i:.u(·h (' ireumst;Ul('C~s probably Ur LIH• bri:.I pro
cedul'e. ] t woulc\ 1 a<:. pointed out by Fergus15on, who sug-g('strd the plan, 
haY(' the ad\'antage OYCI' the Ordinary cJi:;!al method, of diH•r!ing the fol'('(' of 
tl1c c irculation by rerno,·ing the part which previou:;ly demanded an arh•rial 
supply. This mttliod has been put in prnciice by l'rol'. Spt•nce :uul Mr. 
Bolden, and in the fir:<t-namcd ~nrgron 's c:~e wi!h very grat i(yi11µ: rcsul!s; it 
might also be properly adopted in cases of aneuri:::.m of' !lie third portion of 
the artery, in wl1icli, from any circum,.tance, the ,.c:,..scl could nol be rc::iched 
beyond the sea.Jeni n1usclc::.. 

Aneurisms of the Arm and Forearm.-Aneurism of the up1lrr
rnost part of the brachia] arte ry, immediately below the axil la, may he treakd 
by dil'ect compress ion or by flex ion, and, if thci-:e fail, by the "old operation" 
or by amputation, either of which would probably be safer than ligation of' 
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1hc> axillary. whethC'r in 1hC' armpit or below tll(' da,-icJC'. For lllll'lll'i-;111 of 
tht• hr:t<'hial ;\t a lo" er poiut, or of eithC'r of it,; brn.m·h(•,.;, it' compre ... ,;ion foil, 
lit(• Jlun teri:111 opt'ratio11 :-.l10111d be employed. Tiu• 1rnunmti1: anti a1·tt·rio
H'nOus 1111curi::;m.;; me! with :u the bend of Lhe cl11ow 1 a,; tlic n·sult of vcnc
i:;:t•ttion, arc best treaicd IJy rile •·old operation" (sec pagt'k IU.J, l!)O). 

Abdominal and Inguinal Aneurisms.-Dr. l\lurra,y, of':Ncw<'astlC'
on-Tynt', cured an :rnt•uri:-:m of 1he abdomi1wl aorta by in~tJ·lmwntal compn·~
l'-io11 :11)()\'C the ~al', in tin> hours (tlw patient hei11~ mulC'r the el-ft-c:t of' (']dol'O
formJ; and Dr. lle:uh. of Sund(•rl;\ll<\, i:: :-aid to hoi\"C ht'<'n t•qually :--Ul'l'b'.'-t'ul 
l1y u:o.iug }H'6;::mc, without ana•sthesia. contiuued for tweuty minul1•,;-irrr
µ-nlar <.·ompre,..::ion for teu hom,;, with chlol'Oform, l1a\"i11g preriou~ly foi!t·d . 
... \ 1hird ~utl.'e:,;,;ful c::\><C l1:b h<'l'H rC'pOrted by Dr. )loxon :uul )[r. Durlwm, a 
fourlh by Dr. Greenhow. aud a. filth by Dr. l-'hilip:--011. Thi8 mode of' tn·a1-
nwnt is, however, not (•11tin'ly fn•c from d:rnp:e1·; a p:1tienl of Bry:rnt':-; died 
ell'\'Cll hours after tl1(• rPmontl of' the eh\mp (''' l1i cl1 in 1his in>;tant:P \\':ls :~p
pli(•d over the aorta 011 the distal ~id<· of (ln mwuri:-:m of th<' cceliar a.ris), :in 
autop:-;y rc,caling exh•n.-.i\"e pt•ritoni1i:; due to th!· prp,.;,.;lm· of the i11.-.truml'111; 

~i ;~·~;o; 11,~I)' ~~~~ ~1~,;~~ [to:!~~· i "1·::1';: :1 ~I;,.~:;;~~~ n •;:1:.~~ I :1!!~~~11;~ ; i :.~~ r~:~i;:a~~d 11~~ ~111•;: :;~1 <'.:; 
hy Jlolml·S a.;:: ha,·ing- prO\'Cd fa1al in the pmetil'C of' :\Ir. Durham; a fourtli 
(in a ea,;t• of '\":1rico,..e a111.•11ri,;m of the aorta aud left tommon iliat Hin) tt>r
minatct! fah1lly from ~angreuc of 1he in1c,..1inc under thC' ea.re of )Ir. Simon; 
:rnd a fifth. from nipturc of th(' ;.a<', in a p:llit.·ut lr(·:tt('(\ hy tli:;l:.)l ('OlllJH'(•,;:-;ion 
hy DI'. Skerri1t, of JJri . .;lOI. S1il\ 1 the sut•c:e::;st'ul r('i-ult i11 1he first-11w111im1l'd 
<·a:-;('s. umloulJtedly bring-~\\ ithin thr ranµ;c of Rurp;ical trcn.t.ment an affrttio11 
oth1·n\"i'.'-(' aln10.'"'t hopdl'"""· Th(• in!itrument. to bt• ('mployed may lw ('itlit·r 
Skey's or Li.-.ter's (Fig .. . '27. :.!X ) , and tlw prul IHlht hi' a.eeur:Hely IH·hl in 
phu·1· O\·(•r the aort;\, a,.; <'Omplt'll' interruption of thr c·ireu la.tion i,.; requir('d. 
The di,;tal liµ:ature ha" pron·1l futile· in l'lL"(':-> of am·uri~m of the aortn. or of 
it" abdominal IJranche", "hilt• tla• llunterian op('ratio11 j., mnnift.·stly out of 
tlw que:-.1io11. 

~\neuri ... m of the commo11 iliac arter.IJ nrn.r l1r tn•ated IJy comprc~"ion on 
tht' cardia<.· !'idc of the .;:t(', the patirnt bcinl:! i11 :\ ;;iaft' of aml:stliC':-;ia. ('a,.:e~ 
an· re(·ordcd by :\lapotla·r, J lca1h, Ec:k, :inti oth t' I'~, in whith i-ali:-;fac10 1·y 
l'UI'('!'"' ha\"C: Leen in tlii" way olHainrd. JI' pos:~iLlc. the tomprc~sing pad ~hould 
bt· applied o,·er tht• iliar artery ihclf', but iftlu• :-;ize of the tumor will not per
mit thi .. , O\'Cr the aorta.. 

Lit1otion of the abdominrtl anrta for inguinal unt'ln·i .. m, \\'fl!< fir,.,t pcrf'ormC'd 
h_v ~ir _\ ,o:tlf·y Cooper,1 in l H 17. and Im" hecn l'>in<'(' n'p1>:itcd by J:\m(·,;, ::\lur-

~~~~~:t?:'~1;1~ :ir\~~(18~~· ~~1~d~ :i~~ ~::.1:~; :r~~·" 1~-~<)I~ 1:l11~;; 1~ \' ~ ~ ~~·1~ , ~t ~~<~ ~~ b ~:;.d,~ ~! 1 '~'. ~1e .. ~: ;~: 
of \ ·icnna, has al ~o lied the aorta for hemorrhagr following a gum;hot. wou11d, 
after previous li ga1io n of' the external and common ili:t('1'. All of thc!:'c ('asc.'l 
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proved fatal, tlLongh 1\Ionteiro'R pati('nt sur\' in~d until the lcnth day. In 
Coopt•r':=; 1 .Jamcs's, and \\':tti'ion':=; c:L-... cs, tlu• incision was made through !he 
linca. a.Jim, and in all the ot hers on the left side, :1~ in ligatinp: th<' ('Ommon 
iliac. Tile uniformly fatal result of this operntion t->hould f'Ol·bid it;; <.:mploy
mcnt. unless 11nd<.•r n·1·y cxeeptio11al circ um:<IA.ll(·es. lf, liowcn?r, the patiem 
were dying from h1:>mol'rhage, and tlw common iliac could not be i':N·m·erl, a-. 
happ(•ned in the c:\~C~ of Cooper, 'JkC:uir(' 1 Watson, :rnd Czt'rny, lig:ilion of 
the aona would SC'Clll to he not only j11::.tifiable, but :lbsolukly ueePs~ary . 

Li,qafio1t oJ ihe to111mon ih'ac urter,IJ (which w:i!'I fir:-;t practised, in 1812, 
by Gibson, of tliis city, in a ea"(> of gun:-::liot injmy) may Le 1·pquired in ca ..... t'i' 
of aneurism in\'Ol\'ing the ('Ommon iliac anery, or citlt<: I' of its branclic:-::. To 
the 3:? ca~es collected by Dr. Htephen ~mitlt, of~('\\' York, mn.y be add(·d 
31 since reported, viz., the SU('CP:.::::fu l car;;cs or llickcr:;tcth, Brainal'ti, L11zen
burg1 Cock, )[1.:Kinlay, and C:ddar;;, and th e fatal ca~e:-; of Uurlt, Hiinger, 
Ifommoncl. Ilan~ra\·e, 1\Iaunder, 'rat;.:o n, Delisle. Baxter, Czerny, 1{11:;ch, 
:,\I cKec, J:-;ham, Cutter. 11mnilton. Baker. Ingram, Ba1Tal 1 IYA!meida, Pitta, 
Bal'bo:-::a. Ladmeau. Gauley, Cnrr, C. T. Hunte r , and A. B. Mott. Of tlie 
wholt' li:J ca ... ef'1 but 13 terminated ~ncces.-;fully-a gloomy recol'd which hardly 
wal'l'anl::; a 1·esor1. to this proceeding u11less in \'f'•'.Y exceptional cases. 

It i~ prob:1h!e th:tt tlie old operation would, in sr:ime C:IA'C!l- of aneurism of 
th(' common iliac, l.H' preferable to liga1ion of tliat vc:.:~.cl, a:; it cc rt:tinly would 
be to li~:uion of 1hc aor!a. This proct•dure ha:.: , howc\'C'r, not yet been em
ployed; it \\'ll8 attempted IJy Cooper in tlie case in which that surgeon tied lhe 
aorrn. and \\':L'i belic\'ed to h:we bern performrd in ;t ca><C of iliac ::weurism 
opcrnted 011 \Jy the late :Jfr. Syrne. Jn this in:-ta.nce, the lo:.:,; of blood was pre
vented liy tltC' use of Liiitcr's aortic ('ompr<'ssor, and the patient 1-ccov<.•red from 
tli e opel'ation, hut died about tlircr months aften\·ardi> from pleurisy-when an 
a11lOP"'Y ~bowl·d the :uieuril'm to ha,\·c bren of the external ilin.c, the lig:itu re:o 
h:n·ing been rrally applied below the biforeation of tlie common trnnk . 

Aneurisms of Internal Iliac and Branches.-Aneuri;.:ms of the 
intcl'nal iliac:, and of the pudie arkry, are extremely rnrc, tl1ere bl'ing, accord
ing to Erich..:;cn, buL one ca~e of (•ach known. Ancuri:<m~ of the gluteal and 
isC'hi;1tic nrtcrit>..:; arc more common, and nmy be treated in a variety of way,.:; . 
Fisrhel', 1 of lla1to,·cr, has purriculal'ly in\'Cstigatcd tlic 5tatistics of these 
affectio11,:;.1 ancl from an analysis of:~ .) <"ases (11 of' traumatic, and 21 of spon
taneous anemi:-;rn), couchules that the injection of the p('1Thloridc of iron i;;; 
the Lf',-t mode of t1·t>atme11t. Jf thi:; method fail, or if it be noL thou~?"l1L pro
pCI' to employ it, it would f'urtht'r appC':tr that for trauma.tic anc>uri:'lms the 
"oh\ opemtio11."' as pnictir::cd Ly Hell, ~y1nc. Bitkerstcth, llu1'-:ey, and 
Darby, of :.\'cw York, and for tho:::I' of :t non-trn111natic 1mtul'e li gation of the 
inknlal ilia(', arc the mea:'itll'CS to be preferred. Tlie following table is com
piled from Fi:'=.cher'spnper:-

1 Archiv fiir klin. Chirurgic ( Langf!nbeck), xi. Band, 3 llcft, S. 827. 



ILTAC AND FEMORAL ANEURlS;\IS. 561 

Sunrnt::try 

Jfr. 1 lolmes, who rejects one of Fisch(' r's cai-cs a,;; an example of ancurism 
by ana .. tomo.s is . r('tomml•nd.:<.. after a cal'efn l examination of recorded ca ... es , 
compression~ either rnpicl o r gl'adual. applit'd to the aorta or common i liac, and 
aided if IH"'Cd be Uy gakano-punc1ure or th<• U:'-f' of conp:ulating injec tion:;; ii 
these means htil. the internal iliac should be tit:!d, unle.;i'i the surgeon tl1ink 
that he em1 fin,.I the artery OlH::>ide of the pf'h·is, in which case the old opera
tion, or ligillion on 1he proximal s ide of the sac by Ancl's method, would be 
prefe rable. 

The old operation is particularly ad:ipted to cases of traumotic ancurii-m, 
as in these the communi c:.uion with the artery will be certainly within reach; 
to pre\·ent hemorrhage durinp: the ope ratio n, Bickers leth's plan is hou ld bt• 
adopter!. a nd the circul:Ltion contl'Ollt-cl by meani' of t.hc aol' lic tourn iquet. l n 
a ca.o:.e, howen.:r, of spontaneous gluteal or ischiati c aneuri1'm, the surgeon 
could seldom be sure that the sac did not extend within the pch,i:::, and hence 
in such a ('a..;;e. ligation of the internal iliar would commonly bt• a safe r p ro
cedu re. This <l.l'tery bas been tied on at least twenty-fh-e oc('asions, se ,·eu 
times succe15sfully, and eighteen times with a fatal resuJt. 

Cases of Ligation of the Tntemal Iliac Arter.11. 

''· I - ----
I 
2 
:J 
4 
5 

" i 
8 
9 

10 
11 
12 
13 
14 

Hecon~re<l. 
Died. 

Reco
1
\;cred . 

J5 A. B. i\fott, 1 
Hi Oen:r1·nt, 
1i Porta,2 
18 Stevens 1 

19 Srme, 
20 Thomas, 
21 'fhompson, 1 

22 Torracchi, 
23 Tripler ,1 

Died. 

: {\~~~~:>:~~\~:!leer\~~:; I }H:.:~rcrl. 
to IJ.rV;m Buren, 

Iliac and F emoral Aneurisms.-Aneurisms inrnh-ing the exter1wl 
iliac or common femoral arteries, should be treated, if possible, hy comprcs-

1 For h emorrhage . 2 Case of malignant disease. 
36 
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sion on the cn rdiac s ide of the tumor·, but if thi111 fail, ligation of' the Pxl<'rnal 
iliac, or po::.t:ibly of' !he common trunk. will be 1·<·riui1·ed. The rapid pressure 
treat ment 11as, according to JlolmC'.-:, -;nccecclcd in .":(·Yen out of 11:11 ca-:c~ in 
which it lrns Veen resorted to. Another succc.::t'ful case ha .. .;; i:.i nce bcc111·t•col'd1'(l 
by .Agnew, of this cily. R. Pers~e " ' hite, of DuiJlin, li:\.S ~uccc~~t'ully cmpluyctl 
Porter's method of m.od';fi.erl acupressure, while arup11nct11re (in conjunction 
with proximal comprc,:sion) has hccn succc~sf'ully rt·~orted to by Dr. " 'illiam 
)Jaccwen, of Glasgow. Dr. J,..('\· is, of this city, intro<lueC'd horst'hair iuto an iliac 
ancmif\m, tlie ~ac sloughi ng :i.nd the patient, aftcr ligMion of tlic external iliac 
artery, dying from peritonitis. Dr. George w·. Norris. collectcrl, in I 8Ji, 
11 8 cases of ligation of the external iliac (fir.::.t performed by Abernethy, in 
179G), to which m~~y be :ulcle<l 35 collec ted hy Dr. Cutter. or .Newark . and I 6 
t:ibulntccl in Circular No. G. This gin~s ](i\) opcratio11s for all c:wse:-:, the 
mortality being GJ, or a littl e O\'C I" 3G pc 1· cent. Jf cast•s of aneul'ism alo11e 
arc consi<lered, the results arr sti ll more favorable, 12G cases then giviug :J.j 
deaths, a mortality of less th:in 28 per cent. 

Aneurism of the Deep Femoral Artery (Pro.flmda) is very rnre, 
lJolmC's refening to but five cases, two observed by Erichsen . two hy Coek, 
and one by P. 1J. " Tntson. Tltc trcn.tment would consist in compression at 
the groin, or, if this shoul<I fail, in ligation of the common fomontl, or, which 
many consider s:ifor, of the external iliac. L(qation of the com111onfemorol 
m·tery is recommended by Holmes for these cases, and for those of aneurism 
of the superficinl fomoral. wl.iich are si tuat ed nt too high a point to admit of 
lig1\lion below the place of' bifurcation; :rnd 1en cnscs of the former oper;ttiou 
are refer red to, of which only three pro,·crl fat:\!. Other writl'rs, howe,·cr, 
give a difJCrcnt Ci'timate of t,he results of thi s procedul't'. The operation is 
probably attended wi!h more ri sk than ligation of' !lie external iliac, but liai<, 
on the other hand, the advantage of being much more easily perfonncd. 
Habe has collected nearly '100 cases of ligation of the extcniul iliac and com 
mon fcmontl n.rterie::, and finds that the risk of' gangrene nftcr the former ope
ration is but 11 per cent. :v; compared with 18 per cent. after the latter, and 
the ril'k of licmorrlrngr but 1.5 per cent. :t." comp:ired wilh 39 per cent. 1 In 
the American Journal of Jlfrdfral Sciences for July, 1868, p . LH, is recorded 
a case in which l ~ecured the common femoral artery by acupressure. Li::;ter 
and Pemberton have successfully ti ed the same vessel with carbolize<l catgut. 

Aneurisms of the Superficial Femoral and Popliteal Arte
ries are tlte most frequent, of all exte rnal nneuri~m,:. the fonner \'l'~se l 
giving GG, and the !alter 137, out of .5.il eases of n11eurism of all parts, col-
1ected by C'l'isp. The treatment consi~ts in compression, or in ligation by 
the IJunterian method. The consider:llions which should guide the su rgeon in 
choosing bet.ween these modes of treatment have already been :.;et forth, and 
need llOL be ag:i.in referred to (pages 54·1, .5.J.9) . Popliteal :\neurisms are par
ticularly adapted to the treatment by flexion. 

Ligation of the si1perjicialfemoral artery would nppcar to be a. more ~uc
Cf'!'!l-fol operation when performed for femoral. than when for poplitea\ 1 aneu
ri~m, the reason bei11g that the ril'k of gnngrene from \'Cnous congc:;tion is 
much greater in the latter ca.-.e than in the former. This i~ !l-ccn Ye1·y clearly 
from Norris's statist ics, which embra.ce 22 cases of ligation for femoral mwu
rism, with only one death (from hcmorrh:ige)i and l;'}.j ca~<'S of the same ope
ration for poplitcal aneuri:sm, with 39 cleathS-of which no less tlmn J!) were 

1 Deutsche Zeitschrift f. Chirurgie, n1md Jlayem, ReYuc des Sciences Meclicales, Oct. 
1875. 
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from gangrene. Xorri~'s table5 embral!e in all 20 I ca--c.s 1 with .")Q cleaths and 
1.) l reco\'eric:s: or1 if fr·mornl :md popliteHI aneuri:-;ms alone al'e <·01H~iderrd, 
li6 cai:-e:l. with -10 deaths n.nd L:36 reconries--C'o11seeuti'c amputation l1:n·ing 
been 1wrf0nned in,-, of the suece~sful, nnd in G of the 1msuccc:i:-f'til ea"'-('!1-. The 
mortality of lig:it111"e of' the fPmora l al't<·r.'' for frmor:tl and poplitcal ancnri:<m 
is1 ac:l..'onling to these stati:.<tics. 22.7 per cent., or aLout one in foul' and a 
half. C'ri~p's ~tatistics :1rc more f:1rnmble. gi\·ing I 22 C<l'CS, with 107 l'Cl'O\ c
ric:.< (7 after :lmputatiou) and only 1.) dcnth~. :1 mortality of but a lit lie on·r 
1:? 1~r cent., and tltis i~, ac<'onling to llolmcs,ahout the dc:1th-rateof the ope
ration in London ho.:;p ital practice of the pre.sent tlay. Syme's rcmarkahle 
record of 3.) opcration::e, with on ly one denth. bat" n.lreatly been mentioned. 

Diffused aneurism of the popliteal arte ry u:::.ually requires amputalion; 
while, if the femoral be the YC>:t:.el affoctc:d. the "old operation" may be atl 
\'flntageously sub:;,tituted, as hns been done, with the mo~t gr:uifying l'Csuhs, 
by Birkett and by Forster. 

Aneurism s of the Arteries of the L eg and Foot arc cxtrcmPly 
rare, but if meL with, should be trc:1ted by comprL'1'8-iou, etc., or, if ncc<•:;;.:ary, 
by ligation on the cardiac side of the tumor. The i11jcetion of perchloride of 
iron pro,·ed succesAul in ;.i case of tibial ancurism rC'po rtcd by Dcnuce. 

The liues for the ligation of the wrious arteries h:we already been g i,·en 
(pages 19G-20J). 

C H A P TE R X X X. 
DISEASES OF BONE. 

TnE di;::cnscs. of bone ma~· be diYidcd into 1hosc which depend upon 1he 
inflammatory proccs:-c 1 and tho-::e w l1icl1 in\'olvc structumt, 11011-inflammatory 
changes. The affection<: which are to be con.sidered under the fir::;t head, are 
Pcrio~titis, O:,teiti"'-, O:steo-myel it is, Absce~s, Curies, and :Necrosis. 

l~FT.A:ID1AT0 1n- D1sEASES OF Bo~rn. 

P eriostitis1 or Iujlammation of the Periosteum, is a frequent conse
quence of wounds or other injuries, or of ccrrain d iscnscs, as Syphilis . lt 
may be primary. or may be secondary to inflammation of the bone iisclf', or 
of its medulla. Tlie Patlwlogical Changes in periosliti.s, <'On:-.ist in swell ing 
(temporary liypertropli!J) of the pcriostcum, followed by rapid cell-prolifora
tion of its deep or osteogcnetic layt::r, or a rapid :iccumulation of wande r ing 
cells (::;ec pages 37 and 221 ), and rc::.ulting in the production of inflamm:i.tory 
]~·mph i th<::::e changes may be quickly arrested, t li c pn.1·L returning to its for
mer condition, and the newly formed material being gnulually util ized in the 
normal maintenance of the bone-or the part may remain permanently th ick
ened, or in a stale of sclerosis or induration. These changc . ..; are usually 
accompanied Ly a softening or mcclullizi~tion of tlie superficial ln.yer of 1hc 
Lone. Jf the irrita tion be more intense (as is seen in dijfuse periosti'tis), 
there may hen 1·t1pid fo rmation of' pus, when necrosis of the subjaccnt bone 
is apt to follow. T. Smith has descrjbecl under t he nmnc of hemorrliagic 
periostitis, a condition in wh ich bleeding occurs between the pcriosteum :rnd 
the bone. 
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Symptoms.-The symptoms of onlinnry periostitis are tho~e of dcep· l'C'a.ted 
inflammation in general, viz. , S\\'e lling, corresponding lO tl1 e ex tent of in. 
flam ed pc riostcum , heat, pn.in , te nderness on prl'iiSurc, e ic. The pnin is apt 
to be worse at night. The attachment of the pcriostcum to thf.' :-; uhj:~ccnt 

bone is loosened, giving somet imes a puff)' or C \ 'Cll boggy feel to the part. 
In dijf'use periostitis (which is much the most serious form of the affoc1io11 1 

and wliich chiefly invok es the long Lones, espec ially the fomur, tibia , or 
humerus, and is usually the result of injury, in young persons of :\ strumous 
diathc i' is), the inflammatio11 rapidly spreath1, frequently i1wolving the periosteal 
co,·ering of the entire shaft , and, if (:l f' it; sometimes !lie cns1•) complicated 
with osteo.myelitis , perliaps altncking tlie epi physes and neighboring joint8 
as wel l. Jn this form of the di sease, the product ion of lymph, and subse
quenliy of pus, is rapidly cffocted, giYing ri se to the condition known as 
Subperiosteal .Abscess. There is usually a. f!OOd dea l of constitutional dis
turbance, and fatal pyremia not trnfrequently occurs in the course of the 
affCct ion . 

.Dhignosis.-Thc ordinary, c ircum!"cribC'd form of perios titis is cnsily recog
nized: the diffused nirie ty may be mistaken for di.fthse i'njlammation of tlie 
areolar tissue, or for rhew11alis111. From the former it may be di stin gu ishC'd 
by its not spreading beyond the neigh Loring joints, and from the latt e r by tht: 
hi sto l'y of the case, and by the early occurre nce of suppuration. 

'lhatment.- Tlte trctilment of circurnsc1·ibed periostiti s consists in the np
plication of poultict.'s, prect'dcd perhaps by a. fo w leeches, with opium to rt: · 
lie \'C pain , and, in the tnOl'C chronic stagcf':, in the use of bliioitc rs and tli e 
administ ration of the iod ide of potassium. Advantage may often Uc derived 
from a free or fmbc11taneous i11Qis io11 , so ~is to ndie\·c the tcn 1Se state of the 
perio:::teum, and encourilge resolution. ]n the treatment of the diJJitse form 
or the di sease, no time should be lof': t in making free ineisions through the 
inflnmed perio.s1cum, so ns 10 relax the pnrts, a.nd allow the escape of pus, if 
there be any; these inci o:.ions should be so arranged as t.o allow of frt·e drni11. 
age, and should be repeated ns often as necessa ry . At the same time, the 
stre ngth ol' the patient must be maintained by the use of concentrated food 
:rnd stimulus, and by the ndminist ration of' tonics ( espc.·ciall y quinia) , with 
anody nes, to relien.• pain. Jn fo,·orable cases, the patient may rccoYer with 
t.hc losf': of more or less Lone by necros is . but pyremia will often lead to :t 

fatal termination. If the destruction of bone Le ev idenLly too great for the 
rccuperuti,,e powei·s of nature to cope with, and particularly if the neighbor. 
ing joints b~·come implica tetl (pyarthrosis) . showing that the affoction is 
probably complica.icd with suppuniti,·e osteo.myelitis, ampurn.tion should be 
performed-if the patient iis in a condition to benr it-and l have under such 
circumstances remo,·ed the arm a,t the i:: houlder-jo int , with the happiest 
result. The stati stics of :\mputation for subperios tca l abscess, particularly in 
the femur, are, however , so gloomy, that the opemtion can only be looked 
upon as a last resort. 

Osteitis, or Inflammation of tl1 e Osseous 'Tissue itself, is seldom if ever 
met with as a primary affection, though it is a very frt.'quent secondary com· 
plic<ition of e ither periostitis or ostco.myclitis. In fact, in the large m:~jority 
of cases, whichever constituent of bone is fil' t' l affected, all are soo1wr or later 
invoh'ed. The first Pathological Cltan,qe due tu osLeitis, is a sojtening or 
medullization of the bon e tissue. Absorption of tl1 e e:u·thy conHituents oc
CU l'S, wh il e the lJa, e r:: ian canals, lacun::c, and canaliculi, beconw widcued, many 
di sappearing by the coulesccnce of numerous spaces and canals. "Th~ en
larged I1 ave 1·s inn <"nnals," says Paget, " present the appearance of rn cdullary 
spaces , and a.re filled with a softi rapidly growing ti ssue not unlike that of 
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granulation~." This prncess is rapidly accomplished, Oilier havin~ seen 
complete mcclulliz:ition of the phal:wge:-'1 without necroe.is, in the short space 
of twenty day~. As rhc result of this mcdullization, the bone becomes cn
brg-ed (!hough it loses in weight). the byers of' its walls becoming scp:irated, 
and thus gi,·ing a porous appearanl.'e-wlience this <~ond i tion if> called ran'
factlon or osteo-poros1~<;. The bone often at the same time becomes elonga1ed, 
from tran;;:;f'cr<'ncc of irritation to the cpiphyi:le:.tl cartilage. Paget has <les
crib(>d under the name of osteitis d~f01·mans, a condition in which the bo11t>s 
yidcl to pressure and become much distorted. Three out of four cases ter
minated in the de,·elopment of cancer. 

Fig . 263. Fig . 264. 

O~teo-porosisoffemur. (Druitt.) Selerosisandeburnationoffcmur. (J.il1ton.) 

If the irrita1ion be inten~e or continuc<l, the process of mcdullization 1 or 
decalc{fication, as it is also called, mi~y nm on to the occurrence of suppura
tion, with perhaps caries antl necrosis; in other cases, the deposil of bony 
matter is renewed, the part, pcrh:.Lp::., en:•ntually becoming abnormally solid 
ancl heavy, the walls being tl1ickened :rnd the marrow-casity encroached 
upon-when the condition known as sclerosis or eburnation rcirnlts. Thc::.e 
Yarious conditions art' frequently St'Cn in different parts of the 5anw hon(', 
one ~pr;:cimen thus often exhibiting a.t once osteo-poros is, cburnation, and 
necro~is. 

Sy111ptoms .-The symptoms of ostC'itis arc thO!:IC of pcriostiti~, with which 
the di--casc is ahno'-t in\'ariably <"OmplicatNI. The O!'itcocopic pains arc per
hap'!i more marked 1 and the tenderness greater, while the limb foels heavier 
and more helplC$S. 

Treatment-The trcntment is essentially that. rccommcnclcd for periostiti~; 
if a deep i11cieion do nol afford relief, a longitudinal Rettioll shoultl be made 
through the bonr, down to the medullary ca.na\1 with a U<•y's ~aw, 01· (which 
is bcuer if 1he di;::(•a::.e have rnn on to suppuration), a small disc of' bone may 
be remo\-ed by means of ~~ trcphine. Tile escape of p11$, if thcl'C' be riny, is 
thus permitted, anJ the part placed in the most farnrablc po8ilion for recovery. 
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tio~8~~~1:~i:Jt~i~s) o~·s ~~~r~:~:·; ~} L1eo~i!'.1 tl,~?1~fs i;~~::~~~t!fi~:.:i;~~~;,:;~:a~ 
subject of special study by Dr. John A. Lidcll, of New York, who has pub-

::~1:1~~ ~~nf~:;n~~~ bQ~t~~~~~;~~\i~L \~~~;1 ~~~~:~1~:0:~b;J;7,~~:~; 1:1fi~~·;i~~·,11~1~ 1·n~~~; 
be secondary to inflammntion of the periostcum, or of the bone it .srlf--bcing, 
indeed, almost invariably a.cco1npanied by o:-1eitis 1 or p<'riosliti:::, or bo11i. 1t 
may occasionally occ.-ur idiopathically. but is mmally a traumatic aftCction, 
re:::ulting particularly from contusions or contused wounds of bo11c, and he1wc 
is of special interest in milit:wy praclice (,;ee page 168) . 8en•ml rnrictie>s 
of o::;teo-myclitis li:we bcrn <l<'scribed by surgical writcr-5-, :is tlie (t('Uff' and 
chronic, or tl1e d(lfilsed and circumscribed. A lx:tter cla .. .;;sification would 
appe;u· to be one fouuclcd upon the pathologi cal condition in tliflCr<'nt ca .. .;cs, 
according as the inflammatory change is limited to cell-proliforn.tion and tlic 
production of lymph, 01· l'uns on to ~uppuraiion, or to sloughing. 'Ye mny 
thus speak of'.--1, simple; :2 1 supp11ratii.·e; and 3, ,qangrenous osteo-myelitis. 

1. Simple Osteo-myelitis is constantly met with in co1mcction with ost<-itis 
and pcriostitis. Jt is present. in a circum::.cribed form in nrnny Cil."-l'ii or simple 
fractur(', in which, by cau."-ing a rf'frognidc metamorphosis into hone, it gives 
ri~c 10 the i::o-callcd pin callus. The p:1thological change whi\:h cliar::ictcrizl'S 
s imple osteo-myelitis, is cal lccl by I,idell carnification, or !1epotizatio11, of t/ie 
marrow.. "The first anatomical ahera.tion in ostco-myditis l.it:yond mere 
1t)' p<:r:cmia of the invoh·e<l bloodvcssels, appen,n; to be," according to Dr. 
'Yoodward, "cell multiplication arfecti11g Ilic connrcti\'C tir-:suc corpuscles of 
the manow, a.ml of' the connc<'t.i,·e ti:;.sue surrounding the bloodn~sscls in the 
canals of lla,·e rs. A;;::. a conscquenc(', the true Of'..-:eous ti ssue is eneroa.checl 
upon, <md the portions of it which immediately ndjoin the multiplyin7 con
nccti,·e tissue di::appt•ar. Jt appC'ars prolmble . that the 
bone cells which occupy the lacuna' 1rnxt 10 the multiplying connective ti::sue, 
them"elves en large and multiply, tlie matrix betwf'en !11em bcin!?;" :ibsorbcd, 
and tltat thus the bone cells thc1mch·C's contribu1e to the resulting granulation 
ti8sue. Tlie fat in the adipose ti!"sue cells of the marrow is also a.bsorbed, 
i11Hl these cell s appear to contribute by their multiplication to the granula.tion 
tissue fonnc<l, as is tl1e case iu intlamma.tion of the i::ubcutancons a.dipose 
ti.$sue." This granulation tii::sue of simple osteo-mycli1is, can be well seen in 
the flol'ill button or granulations which covers tl1c sawn end of n. bone, in t.lie 
stump of an nmputillion. Carnifiecl rna1Tow is of a tough, almo~t. fibrom.; con
si::itf'nce, and usLmlly of a more or less viviU red color, somet inws yellowish 
from the aflmixl11re of fn.t or of imperffirtly orgnnized lymph, 01· deC'p red, or 
nlnwst black from hcmo1Tliagic ext.mv:isation, which J,,idell ca.Us apoplexy 
of themruTow. 

Carnifictl marrow may g:rndua!Jy ret urn to its norm:i.l sta.tc, or ma.y rnn on to 
suppurntion, or, ou tlic other hand, may und<'l';!O a retrogrnclc 1nctamorphosis, 
giving ri se to the formation of' a. cyli nder of bone, and perhaps to complete 
obliter:lt.ion of the m::i.rrow cav it y.. This is a not infrequent termination of 
s imple osteo-myelitis. 

2. Suppuralive Osteo-myelitis may be regarded as a. later stage of the pre
ee<li11g. Ju the Jarge m~jorit.y of cases, i:; uppmativc is preceded by $implc 
osteo-myclitis. !he lymph coqml';c]es of' tlie gram11ation tissue of the bttcl' 
being eom·ert('d into pus corpuscle;;:., and s11p puration b<'ginning in RC\'('ral 
distinct foci, which afterwards coalesce. In some insta.nct·s, howe\·er, under 
tile depressing effort, of bad hygien ic or consti1u1ionaJ inAuences, the produc
tion of pu;;:. is RO rnpi1l as to rend<·r the suppurafi\·c form of the clisea<:C to all 
intents and purpo."-CR a. primary affection. Jf the pyogenic change be limited 
to a i:;mall aren, the eo1Hlition known as Circ11111scribed S11pp11ration or 
Abscess of Bone, is proc.l.uced-an :iffcction which is quite amenable to treat-
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ment (sec page !)GO) . If, on the other hand, the medull:wy suppur:.llion be 
diAi1::.;ed, 1 invol"ing pcl'liaps the whole marrow cavity, tlie af1€:ction Lecomcs one 
of the grm·c8t eh:iractcr-wi<lc-,:.1wca<l necrosis resulting as an nlmoRt nece~Rary 
con,:.equcncc, CYcn if the occurrence ol' pymmia do not lead to a fatal result. 

3. Ca1t_qre1101ts Osteo-m.yeliti's is a comparati,·cly rare alfoction . Tl occurs, 
just aR inflammatory gtrnp;n:ne in other parts, from a higher grn1le of irrita
tion than is concernctl i11 the production of the simple Ol' suppurati,·c var ie
ties. " 1 hen :l.ll:tcked by gangrenous ostco-myelitis, the ma1-row as.~umes a 
Yer~· dnrk 1 almost black hue. and has a gangrenous odor. \\Then examined 
with the miero:;cope1 the ccll-IOrmations are, a<'corcling to Lidcll, found to 
11,~,·e been cll'5lroyet1 1 amorphous mat.tor (the debris of' pre-exist ing histologi 
cal structures) n.lone rcmiiining, with perhaps :,;omc eonnecti,·c tissue-all 
stained of a dark colo r by decomposing h:.cmatoidin. The same bt"l1w may 
be 1 ;.\I the same t ime, :iffocted inn. different par t by each of tl1cse rnrieties of 
osteo-myclitis . 

0.-l.teo-myelitis. in whate,·er form it appear::., has a marked tendency to 
spreovl lo1t:(ur/s t/ie lrank-thc upper portions of the long bones (at lenst in 
the case of the femur and 11umerus, whicli are the bones most often affected) 
being almost always more seriou:;;;ly in rnh,ed t han the lower. In a ca5c, how 
e,·er, of osteo-myelitis atll>cting the tibia, ohsened by Dr. II. Allen, the 
lower port ion of the medulla was most inf-lamed. 

B(•,::.idc the immediate risks of osteo-myelitis, of which the chief is nnqul's
tionably the occurrcuce of pycem(a, serious consequences may ensue from the 
implication of tlie other con::.tituents of the atfocted bone; thus, as the result 
of secondary o:;teitis1 there may be cctries, or necrosis, wh ich may i1wolve 
the internal laminm only (central necrosis) 1 or1 if accompanied with diffuse 
perio.~titi5 and subperiosteal abscess, may in\"olve Ilic external laminx only 
(peripheral Mcrosis), or mar cause the clestrnction of the whole thickness 
of tlie sh~ft (total necrosis) . Again, from exten.;;ion inn longitudinal di 1·ec
tion, separat/011 of tl1e epiphyses may follow, or. 1he epiphyses thcmseh·es 
bein~ im·olvecl. ulceration of the articulating cartilages and secondary pyw·
tltrosis of the nciglilJoring joints may ensue. 

Symptoms mu! JJia.r;nosis of Osteo-111yelitis .-Simplc osteo-myelitis is ord i
rnirily attended by no recogni:>.ablc !')"lllpLOms, being indeed 11sually a con
se rnltive process which can scarcely he called morbid. "Then it doe~ pass 
the !;order line between hea\1]l and disea~c, its symptoms al'C indisiingu islrnble 
from those of the osteitis and periostitis hy wh ich iL is accompanied. EHn 
suppuni.ti\'C and gangrenous O!'.iteo-myelitis CRn rarely be recognized duri n~ 
life, unJe,,;~ t l1 e bone affoc1ed be in an unhealed stump, when the protrusion 
from the marrow cfwity of a .:rnppu1·aling 01· sloughing fungous ma"s, or an 
exploration with the finger or probe, would, of course, indicate the n:itun' of 
the affection . rnder otht!r circum"ltanccs, lhc ~ymptom~ wi ll be usually com 
plete!~· masked by tbo:;e of 1he accompanying diffuse periostitis; if, howcYer, 
as r1·marhd by Dr. Liddl, the free incisions which were .-eeommended fo .
the !:\tier affection ..;houltl fail in ;i.ny ca:-:c to giYe relief, the smgeon would 
properly i11fe 1· tliat the mcdu llary cavity wiLs involved. .A similar inference 
would be justifiable from the occurrence of pyartliros is, or epiphyseal sepa
ration, or even from 1hc pain and constitutioual disturbanre being more in
ten,;t· than could be aceouutcd for by thecxi:;tence of osteitis and pcrirnstitisalone. 

7'reatn1ent.-Tbe treatment of simple osteo-m.11tlitis is es,.enlially that 
recommeudc<l for ostcitis, the longitudinal section with Jiey's saw being 
equally applicable in the;:c ea!'es. If' thr existence of s11ppuratii:e o:;teo-mye
litis be ascertained, an attempt may Le made lo p1·cse1·vc the limb by m;iking 

t Thi.; is the only form of thf' fliS('.'.\se which is recognized under the namti of osko
ruyl'litis by many systematic writers. 
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one or more openings with the crown of a !'!mall lrcphine, so as to cxpm;e the 
marrow cavi1y and allow the e,xit of pus . This pl:in wns emplo.vcd in the 
year 17!)8, by the late Dr. Natb:1n Smith, with the happi('SI re;;uh~, and ha~ 
been inore recently adopted by his son, Monen Smith, and by sen'ral other 
surgeons, including Fmnk, Boeckrl, Pfan 1 and myself. If tltC' afllwtion in
,·oh·e the who\f' l'Xtent of the medulla-partitularly if py:lrthro.;is have 
occurred-:unputation or excision, according to lhc nature of the bonC', may 
be 1·cquircd. If a Rhort bone, such as the astragal11s, be i1wolvcd (wh ich is 
seldom the case), cxci:'lion may sutfice; but in the tase of the Ionµ: Uon1·R. the 
choice will lie between amputation an<l disarticulation. Amputatio11 in the 
C'ontinuity of the aftCctcd bone should be rejected, as tile disensc would almost 
certainly recur in the p;~rt that would be left; hence, disarti1·ulation 1 in the 
caae of the humerus or femu r, n.tHI the same, or ::unpnlation of the thigh or 
arn1, in the case of the bones of tl1c leg or forea rm , arc the operat ions to be 
recommended. Disarticulation, under the . .:e c ireumstn.nce::;1 proved very suc
ces:;;fo l in the hands of J. Houx and Arland, :W cases, of which 2 wen• at 
the hip-joinl., hrwing all terminat.ed in reconry. 1 The operation should Le 
performed, if possible, hcfon· the development of py:cmic symptoms, but has 
been resorted to with SllCCC!_O:.S even al ;t later period. by 1-,rof. Fayn'r. of 
C'alc11tla. Gft1t9renous osteo-m,1;elitis 1 if recognized du ring lifo, would rcrpiil'C 
il.mputation even more imperatively than the suppurative form of the di~ra~e. 

It is perhaps scarcely net:cssary 10 say that ::imputation should not in any 
case be employed, unless r.ot only the surgcou be well convinced that diffuse 

suppurnt ive or 
Fig. 265. myelitis is 

unless also 

Circumscribed Suppura
tion or Abscess of Bone.
This painful :itfoc1ion may oecnr 
in anr part of a bone, but is most 
common in the articular e.xtrcmi
tie~, a.sin the h~tl of the t.ilija. 
The course of the dil:ieaseisusually 
vc1·y clironic, and is marked by 
symptoms of localized osleitis, es-

Abacess in tibia i Brodie's case. (llolmes.) peci:tlly tenderness nn1l P.!'l.in, which 
is most severe at night , and is 

aggravated by walking or other exertion. There is often some sw1·lling and 
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:~~ic:;:~l:~ l~!r ~~i'~:~ r~\; i!~n:~~i~~~~1,i ~:~ ;~ ~c· \~e11:~~~ i ~~~11 t~~~~i~~:(t~~ ~1~~1~ r~~~sa~f~~'; i<:11~:: 
thoug h the patholO;:!)' of all is the same. Thus ( 1) tli 1;.• re may be cari es of' 
the superfi cial portion of the bone, a narrow c hannel lf'ading down to th t> 

~~:~·; )0~·, 1:.\1.~ 1~~:~;! i~~ ~~l~'l! 111~:.•.e J\~~·1\~~)~·:,1 ~!· ~~~,. · ·;~~::;~ ~(:1.1~.Yw~'1ry :1 ;:c,~i1~;(;1 ~~1~ 
··chronic s inuo11 s abscc~s of bone," in which an :.ib!'ccss origim1ti11g in the 

~~~~1~.~~~;t~;~ 1~~,~~~r:~~·;~~s ,\~~ '~';;c~~11~i1~~~n;!~~ts~;;t1:~~~~ ~u~~ (~)a;;~: r'(~u 1~11~~~~~ 
an ab,::c('ss t:ntirely surrounded Ly bone.structure, as in cases recorded by Sir 
Benjamin Brodie. The only al-lhtions with wliich abH·css of bone is likely 
to be confounded are o,; tc iti s, c il'cumscribcd os teo-myclit is s topping short of 
the production of pm•, central ne<'rosis, and cysti c g rowth,; orig ina ting wi thin 
tl1e bone . A mi stake unde r these c ircumstances would , howe ver , be of no 
practi cal importance, as the same treatme nt would answCl" in either con
tinp-ency. 

Treatment.-The treatment t·onsi:-;t s in perforating the compact substance 
with a lrcpliine at the mos t te nder point , so as to gi\'C free \·cnt to the con
tained pus , a ,:; was done by DI'. :Nathan Smith , in 1798, in a ca..o;e of diffused 
mcdullary f< uppura.ti on (see page :j68). A small trcphin e should be u,;ed. the 
bone being first ex posC'd by means of a sui1abte incis ion; and if t he abscess 
be 11 ot reached by the opening tbus made, pcrfOrations in n1rious din•c tions 
may be made through the ape rture with a d r ill or other suif a blc instrnme nt. 
The ca' ity of tltc abscess is some Limes found lined with gr:urn\ations, fo rming 
wl1at is called a pyoge nic me mbrnne-or the snrrounding bone may be rough 
and ca riou>; . Jn !he Jaile r case, the gouge should be free ly 11.::ecl ; while if a 
seque.::trum be fo und, 1hc opening may be enlarged in order to c lli:ct it s re
mo,·:i l, as will be described in ~ pc:-tking of necrosis. Tlie use of the trcphinc for 
aL.::('ess in bone, i:-: usually said to have originated with Brodie, and to that 
cli ::i ting:11 ishcd surgeon is undoubtt'lily due the credit of ha,·ing populari zed the 
opera ti on in modern times. .IL is . howe ,·er , really a n old mode of tre1i1mcnt, 
htwing h<'en di::'t inctly desc ribed by Da,·id , in an essar whidi rece iH d the 
pri ze of the Hoyal .A cademy of SurgPry, in 176-11 nnd liy Bromfcild, in 1773. 
Still earli er the oper:ition had bee n pr rformed b)' P etit ( wl10 di<'d in 17.50) , 
and by Walker , of Yir~dni:i ( in 1757); and a.t a later period by Tley, of 
L eed:-; ( 1787), and by 8imons1 of Suuth C arolin:,t ( 18 :2.j)-Brodie's first ca~e 
110 1 occurring until 18 :?8 . 

The operat ion i::d1ould be performed as soon as tlie deep-seated pa i11 and 
other 1'ymptoms rende r the e xi i' te1wc of an absce::s probable; and if no pus be 
found, reli ef will probably be afforded by the diminution of tension nntl 
sure. Jf the opera tion should be delayed , there would be 
tha. t the ab::ecils mi g ht perforate the a rti cular C'artil rige. 
neig hbor ing joint- an a.crident whi ch mig ht mnke it necessary to resor t to 
exr is ion, or possibly amputation. 

1 Some w ri tPrs limi t th l" te rm ca ries to scrqfufous 1.1li:eralim1 of hone; wh il e otht>rs (as 
Erichs1.:n)cons idc rit ndistin ctdiscasc, a.un logous to, but not. i<lcn t ica.l with , ulceration. 
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sidcrable masi::es are ejected at once. The term caries necrotica is used hy 
some writer:-> to signil)1 nn iutermedin.tc condition, analogous to what mig-ht 
be called gungrcnou:. ukC'r:ttion of the soft ti ssues. The term (•aries j,., strie!ly 
applicable only to the (kgcnem.li\'C process in which the cflHc material is 
ca:-:t. off or ejected-lirnt in which the products of clcgcnem!ion urc.· ~1bsorlwd 

Fig. 266. 
being more properly designated as interstitial absorption. 

~:1;~i1~~:~nb~:::, i:~i~~~~~~c~,;~1 1 /~~:.~,u~1s~:~::~11:· .~~lf;1:1;~-~:~.i!, 
which ;U C filled with the products of disintcgrnliOn 1 Oft(>n ill

termingled with necroscd fragments . The su1To11nding hone 
is usually in<lurated. though, espec ially in the scrofulous 
variety, it is often in a state of mcdultization-fu11gous 
granulations o\·c rlapping antl masking tlie eariou~ portion . 
Carious bone is sometimes though not usually scnsiti\'C, 
bleeds when touched with a probe, and ma,y be fe lt to he 
soft1'r tlian in the normal condit ion. The di~intcgn1tcd 
material dcrin.'d from car ious bone consists of oil glolHtlcs, 
Llood, and various dibris, with granu lar inorganic sub
stances co rrespondi ng in chcmiCal compos ition to !he snits 
of bone. Superficial caries is accompanied with loralizcd 
pcriostitis, the perio;,teum being loosened :uul thickcn<'d, 
:md presenting a pink, villous appearance ; these villous
looking granulations occupy the depressions of tl1e subjacent 
bone. 

The symptoms of caries :ire those of ostei!is complicated 
by an abscess leading to the softened bone; there cannot 
be true caries without suppuration. " 'lien the bone tan 
be felt (a.::, it usually can, by using Sayre's jointed probe, 

Caries. (Druitt.) Sted's flexible wire instrument, or the sti ll simpler appa-
ratus of Sarazin , which consists merely in n. flexible hougic 

:\1; 11:~.d ~~,1~~!~n~~~11~~~!, o:.'li~ ~~1•;;,a~c ~~~,~~tc~·;,' ~~i5~1~:~~t: i~e~~~~~,~~~t ~~.n~\~~ 
suppurntion :1111l othe r symptoms, without obYious cause, and hy chemical ex
amination of tile pm;~ which, when proceeding from diseased bone, contains 
::in excess of phosph;_ite of lime. Caries may be secondary to disease of the 
soft parts (ns in ce rt ain inn!tern.te ulcers, part i('u];1 rly of the lower extremi
ties), or may be a primary aACction. ln the latlcr case it particulal'ly 
i1woh·es the canccllntetl 1iss:ue1 and is thus most commo1) in the short or 
spongy Uo1w~, and in the articulating extremities of 1he long bonc:--in 
which situation it not 1mfrequently leads to destructiYe disorganization of the 
ncighbol'ing: joints. Hccovery from carier-:, as from ulceration of the soft 
pnrls, is effoctccl L)' granulation and cicatrization-:i dense fibrous structure, 
or an imperfect form of bone, taking the place of the tissue which hns been 
destroyed. 

Treatment.-The treatment of ca1·ics must be both constitutional and local. 
If the patient be syphilitic, iodide of potassium may be administered, or if' or a 
scrofulous diathe,c:;is1 eocl -li Yer oi l with the iodide of iron. The hygienic con
dition ,c:; houlU 1·ccci,•e careful attention, and in many cases a change of air, 
e::;pccially residence at the seashore, will prO\'e of great benefit. The local 
treatme1it during the early stnges of the disense, while the 11lccrnti\'C process 
is advancing, should ur.;1mlly consist merely in keeping the parts clenn ancl 
free from external f'Onrces of irritation. 'Vl1Cn the acute symptoms have 
subsided , an attempt may be m:ide to remove the clisca!'cd bone, by mcorns of 
applicatio11s of iodi11<' or of thr minernl acids . Clia~saignac lrns hip:hly rrcom
mcmkd the use of dilute muriatic acid, which is injected through the fistul:.e 
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Fig. 267. l"ig . 2GS. 

Gouge-foreep~ 

tinuNl until all the di;;er1;;ecl hc:me has hC'en removed, which may usually be 
known by the hardnef:s and den~il)' of the surrounding healthy part; if the 
latter be :-of'tened by inflammation. the ~urgeon may know that lie has gone 
far enough, whrn the detritu~ rch1in;;; it5- red color in spite of wa::;;hing-ca.rious 
Lone wht•n wa~hcd becoming white, gray. or blatk. "'n1en the disen~e is ,-ery 
exten ... in, a5 where it in\·olves the whole or gr<'ater part of one or the tar.:;:al 
bonr .... or 1he articulating extremity of' a long bone, n ry free gouging (wli ich 
SCdillor has recommenrlccl under 1he name of fridemeiit) may be employed, 
thong-It in many ca;;;es ei·rision will he pref'embl<'. Finally, amputati'on may 
be nece;;~ar)' to prl'Ycnt fatal exlmustion. Before, howeH1·, re~orting to so 
grnsc an op('ration-autl this rem:U'k applic!') in a Je,.s deµ:rcc to :UJ)' cutting 
operation for carie;.;-tlte .o::ur:r<·on must con::1 idcr that the n.tfoetion with which 
he Im.; to dc:tl is e:-::cntially of a ,·h ronie nature, ~rnd may per:-i;.;t for many 
year..-. endi11:r1 pcrhap::, cn·nt11a.lly. in ;o;pontan<•ou.o:: recovery; he11ce, in many 
ca,.,.l',., pariirularl_v with patient,.;. who from th('it· i:;oeial condition can nfford to 
be in valid::, it will he more pnulr11t 1 as long a" lift! i" not endangered, to fL>oi<l 
mark .... of treatnwnt which arc in themselves necessarily attended with con
iiiderable ri,.;k. 

N ecrosis .-Secrosis is thC' name ~inn to rno1·tific:llion of' bone; like 
gangrene of the soft pal'ls, it may be acute or cilro11ie, dry or moi!<l, inflan11na
tor.'·· senile, ete. 

Crwses.-The mo.-t frequent immediate cause of necrosis is ostciti~, occur
ring a~ a compli<"ation of pcrio;::litis. of osteo-myelitis, or of both. Xccro,;is 
ma.''• howen~r, result (ju~t as gangrene of the soft ti.-;;uc~) from c>xtcrnal 
violence dcpri,,ing the part of vitality, wi1hout tl1e inte1Tcntion of inflamma-
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tion. rnJcr thel'e circumstances. 01' in any ca:::.e in which the bonf' is $11f/dnzly 
killed, if the cancellated i:; truc turc lJe involved (tilt' blood and other fluids 
rcmainillg in the part). th e necros is is of tile 1//0ist vnriety: thi s form of ll l'('1'0-

~~~.~~·1;:·~s~~1~~:e~~ ;11~~\'~~~~~~ti1~1:c;:S,t!~;1~~0o~·1:~;~e"~;~~'~i, ~\~~~!~ )1~~~ 11:~·~: 
heinµ.: flcprivcd of it s normal supply of lilootl; th e compact structun· is then 
chiefly invohed, and the phenomena of dry or ordinm·;i; necrosis arc Jll '("•Cnled. 
Thus in oste iti s, the capi llaries of the I lasersian canals become st r:u1µ.:11la1cd 1 
as it were, against tl1c sunotuiding bony walls. anti death of the p<lrt n~~ults 
as a const'que nce of arrested circulation . Among the morC' remote causes of 
necrosis. may be particularly mentioned sc rofula and sy phili ~, ex po~ ure to 

hea.L or cold, 1lte application of caustics, cx po!< ure to lhe 
Fig. 269. fumes of pl1ospliorus, e tc. The bones most often affected 

are the tibia, femur, humerus, phalanges, skull , lower jaw, 
cJa,·icle, and ulna ; unlike ca ri Ci'=, necros is :\!tacks the 
sh:1f'ts, in preforence to Lhe articula!ing extremities of the 
long bones. N ecrosis is noL ' 'cry common in yo1mg ehil
tlren (though ii may occur among the sc:q uehc of tht• entp
tive fo,·er.5), be ing most frequenL in c:irly a<lulL life; it is 
sometimes seen , like ordin<lry sen ile J!angrene, a;;; a conse
quence simply of the diminished "·italii y of ol<l age. Bone 
clr priHd of iis p eriosteum usually , though not necesr.:;arily, 
becomes necrosed: if hath periostewn and medulla peri sh, 
nec ros is is almost C<'rtain to follow . 

Dry .Necrosis.-Bone affected with dry or ordinary 
necrosis, is hard , and of an opaqne, yellow ish-whit e hue, 
though it may become blnc.:ke ncd from exposure; it is in
sensible, sonorous when st ru<:k with a probe, arnl docs not 
bleed. ] t may be, ac<:onling 10 the part affected, p<'ri
pheral, centra/1 or total (seep. 5G7). The dead bone is at 
first connected with the surrounding parts , but Leeom<>s 
gradually loosened , and is finally separated ant! thrown off 
as an e.Ifoliation. \Yhile lhe process of loosening is going 
on, the pcriosteum, if' not destroyed, furni shes ne w bone, 
which often form5 a sheath around the dcrul porlion , which 
is then said to Le i'ni·a.c1inr.t.ted, and when separated consti
tut es~\ sequeslrum. The separ:ition i1' eflbctcd, not , as w;lS 

formerly ~ upposed, at the expense of tlte dead p:-irt, by 
ab~orption, Uut 11.t the expense of the surrounding living 
bone, wl1ich undergoes med ullization, and is co1werted into 
a h ye rofgranulations. The free surfoceof'an e:xfoliation, 

or of a ~cqu est rum, is prrtt.y !<moot.h, but the edges and deeper surfa ce.:; pre
sent :i ra7grd or worm-eaten appearance, with depressions co1TC~ponding to 
the grnnulations Uy which they ha"e been surrounded. The sheath of bone 
which e1welops a sequestrum , is called the i1n ·olucrum ; this usually pre;;:;c nts 
numerous round or onil openings, which are called clocica, and through which 
t.l1e e:x tru~ iOll of the seques trum is en•ntually accompli:;liecl. lt occn..;,ionally 
l1nppcns, in C'asell- of total nec ros is, that , while> th e original bone is p<'rishing, 
tl!HI the pcriostcum furni shing a new osseous sheath , the mt•llulla 1 likewise 
Uy a procesll- of' 1·c rrograde me1:.11norphosii.; , hecomcs part ially ossifiecl,1 and the 
seques trum is thus surrounded on Uoth s ides Uy living bone. 
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. Afoist .... Yecrosis.-This, which is a comparati,-ely rare form of necroBis, 
is well de:<ocribecl br Lidell under the na me of ~Jfrpliitic Gangrme ol Bone. 
Tl1i.:" form of the 

0

dis<>ase mnnif'csti' it s pcculiaiiti cs c hi €'Ry in the c;11;ccll atC'd 
:,:,truc111re of bone, which when Lilli s :i1tackC'd il'i moist. mor(' or less softl' ned , 

~~~!s 0~ ~~ .• ~~ i 1~f. ~~~ ~~o~;~ g1~~~ ; 1 i~~· ~~~~~;~ ::1 i;~1 ~'e '\;~~n ai~ 11e :'~·~~~:~ ~;':1 c~ A ~1~;1~ 1':~.~~~ 0i1;~ 
wh:it Dupuyt ren ca ll ed prim:1ry splinte rs (see pp. 163, 2:31 ), if tl1e8C Uc not 
promptly remo,·etl; it may also result from ,·iolcnt con tusion of bonr, being 
thus more frequent, pro!Jably, in military tlmn in civi l pntctice. )lois:t ne
crosi::; is always tota/-in,·olvin~, that i.:", the whole thickness of' t he affCcted 
bone: liwrc is littl e or no effort at repair on the pnrt of nature in these cases, 
1he periosteum either itself sloughing. or al best furnishing but a few imper 
feet nodules of bone. 

Symptoms of Necrosis .-The symptoms of' nec rosis may be described a..i:; 

belongi11g to two periods. tlmt in which the bone is dyi ng, a.ncl that in which 
it s sepa ra.tio11 as an exfoliation o r scque;:;trum is c ffi>ctcd: in moi;;t necros is, 
as tlie bone is at once depri\·ed of vitality, the first s tage is absent. The 
sympt oms of thc first stage of' necrosis arc tho-"'t' of o;:;teitis, it Ueing impossible 
to del'ide, before the occmTenc<' of' suppuration, whether necrosi~ is or is not 
a.bout to occ ur. The dC'ath of any port ion of the o;:;seous skeleton is Ui;11ally 1 

though not in rnriably, attended by extcn:i. ivc suppuration of the soft parts,1 

the abscesses thus formed gradually contrac ting to :e.i nuses, through which, jf 
:l probe be pa~sed 1 the necro:-ed bone can be rl'adily recogn ized by th t! hard 
and rough se 11sat ion which it communicates. Jn cases of' central necrosis, 
the diagno::;is can on ly be certain ly ma.de if cloncm exil't, through which the 
dead bone can be fo lt = if 1he rc be no cloac~, the aflecriou may be indisti n
guishable from chronic o.;;;;teitis, or (as :ilrcarly mentioned) from circu mscribed 
absce;;.s of bone. The first stage of ncc ro:;:is is atreudcd with n good dca.I of 
constitutional disturbance, which mca;;;urably subsides upon the occurrence of' 
suppuration, though occasiona l exacerbat ions may be obsf'n'('d during the 
whole process of exfol iatio n. During til e second stage, the dead bone :lets as 
a fo re ign body, keepi ng up the di scharge. and f'urnishillg the nccessnry irrita
tion to effect it s own separation, and to excite the osteogencti c function of the 
perio;;;teum by which the process of repair is ch iefly accomplished. The time 
1equired for the s<>paration of a neerosed portion of bone ,·arics from a few 
week;;; to many yea r:-;,: it is usually le..-s for the upper, tha n for thf' lower 
f'X tremi ty, and, ot her things being equal, is proportionably shorter, as the 
nc<:ro:.-is is more circumscribed a nd superficial. 

P rognosis.-Thc progno,;is of necros is, in tht! large majorit y of ca:::cs , is 
fa,·ornblc . It is very seldom that the disease atlacking the sha ft of a bone, 
extends beyond the epi physe~ I lines, and, after the rt:morn.I of the dead pa rt, 
the repair will Uilually be found so complete as to prese1·,·e the utility of the 
limb. ln some ,·cry acule cases, as in necros is resulting from subperiostea.J 
ab,,-cess, li fe may be endangered during the first s lage of the aftCction, and at 
a later period, death may occa.."ionally occur from ex h:.l.11:-tion or from pymmia. 
The latter disease 1101 unfrequently causes a fatal result in cast's of moist 
necrosis . Special ri sks attend necrosis in certain situations; th us in the 
d·ull, there is danger of secondary mcningitii'i or cerebral abscess; in !lie ribs, 
of cm pycma; and in the patella, of dcstructi,·e inlfammation of tlic knce
joint-while an exfoliation from the posterior surface of the femur, may 
penetrate the poplitca l artery and lead to fatal hemorrhage. 

1 Necrosis without su1>puration has been observed by Stanley, Paget , aud l\Iorrant 
Baker. 
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.'l'reatment.-The tren tm cnL of the first s tag(' o f' nPcros is, con ~ i s f ,; in en<l<'a-

;:~ 1;~,'.:~ l ~o ~11::,~\~~;\~11~1~\l!:~::::~n~~l\~~h L\(:1~~;, ~~~·i1~l.1 ti;;ll ~t1~~c t :~~ 1 ~11~~~e ~~~:~~tJ~\il:.~~ 
by the loosening of the dcnd bone, llO operati\'C tt"eatm ent is, as a rule, ml mi :-1-

:~~~~~ ~111~1:~ \~~1 .~~~i·7~~1 ~1 ::~;~1~~~~ ~~::1t~:~ t 11';s:~~ 1~,· i~: ~1 
1 fi~c!~c~;~~~~sl;";~~ • ·t~~n n~i:Z 

become de tached ( 11 0L before, unless in \-ery u ceptional cases) , it s hould be 
remond, nature being ra rely abl e to e ffect its ex t rusion- though ocra:o; iona lly 
( c~pL'C i all y in children) n. piece of dead bone will be fou nd protru<ling f'rom 
the soft parts, when it lll<LY be rendi ly pull ed a way . Jn C<\Se of <.\ ll e:rfoliation 
(if there is no innig inating f:. ii ea1h) 1 it will he sufficic11t , when the bone i.'I 

found by the probe to be loose, to divide the 
Fig . 270. soft p:ll'l s 1 and til t up the detached fragnw nt 

or scale from the subjacent grnmilalioni;, by 
means of a director or elcn1tor i11troducf'd be
nen.!h i1 s edge-whe n the loose bone mny be 
readily clrnwn away wi:.h forceps. ]f' the nc
cro~ed bone be in the fo rm of' a sequesl rum, 
the opel':\t.ion is more complicatf'd: an inci
s ion should , in thi s ca:•c , be made down to 
the bone, in the line of til e principal cloacre , 
j oining two or more of tli e m, if there be se ,·e
ral1 in suc h a ma nner as to a,·o id the chief 
Yee.scls and uen ·cs. In some cases, if a cloaca 
be huge, it may be po,:;s ible to withdraw the 
scquestrum th1·ough it , dividing the dead 
bone, if necessary, into two portions by means 
of cutting-pliers pre \·iously introduced. The 
cloac::e may be enlarged with tl'ephines or 
chisel.:;, or the por!ions of ne w bone be tween 
them may be divided with Hey's saw, gonge
fol'ceps, or strong cutting-pliers, the !";Cques
trum being theu drnmi out with suitable 
forceps, whole or piecemeal , as the exigencies 
of the case may rec1uire . Jt iR uRua lly possi
ble to determine befol'eliand tha t a seques(rum 
is loose, by introducing a probe through a 
cloacn, or by introdnciug two probes through 

Seciue~trum fo rceps, difforcnt openings, when a see-saw motion 
may often be di> tcctcd. It somelimes hap

pens, however, that , a t the operation , th e seques trum is found to be onl y 
pa rtially detached , bring ing with it , when wrf'nchcd awn~' , a portion of li ving 
and rn.scula r lJony ti ssue . The cav ity left by the remo,·al o f' a seques lnnn , is 
commonly lined by a layer of g ranulat ions-thoug h in Rcrof'u lous cases a 
sequcstrum may be surrounded with cnrious bone, w l1ich must then be re
mo,•ed with the gouge. The after-treatment consists in a pplying a light 
dress ing, and in placing the limb, if the involucrum be thin , on a suit able 
splint , so as to prevent deformity from bending. 

In CU'ute necrosis, resulting from subpe rios tcal abscess, when the ·w hole 
d iaphysis of a. long bone has pe ri shed , l\Ir. Holmes ancl G iralclCs recommend 
th M the imr t should be remo,·ed as soon as the pati ent has ralli ed from lht: 
fir :;t shock of the affection. The operation, which has been successfully 
resort ed 10 by H olmes, Letenneur, 1\IcDougall, Spence, H ea th, and Duplay, 
requires a \'cry free incis ion , dividing the periosteum which will be found en 
tirely separated, the bone being then bisected with a chain-saw, and wrenched 
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from ih epiphy"c:ll li1w-. b.'· mean;; of Fig. 2il. 

~~~'.··::,:~::':'.:~;:;;~:.b;,~i.~e;L1 {~1~;:i~~~.;;;l; 
::·:!~.,~1~come consolidated, :H1tl ultimately 

Tlw rule which ha,; l>cen p:i\'f•n, nClt 
to operate in t:1;;c·~ of 11ec1·o;;i,;;; uutil 
naturP ha .... ctli!cred the "C'paration of the 
dead fra~ment, applie;; panicularly to 
ca..;c~ of onlinary dry nN·ro~i;;;, ln the 
muisl \aril'ty of the di1<Pa'-e 1 :should it 
be recognized during life, it would be•, 
I think, rig-ht to atlempt tlw 1·t•mornl 
of !he dead bone at an c:irlic r period. 
The ri;;;k of pya:mi:i would probably be 
thu:-; lc."1<Cllcd 1 while thr condition of 
the patient cou ld not Le ~eriously aggrn
,·ated. 

X<·cro..;i,;, atfecting one of the "'pongy 
bone,.., a-; of 1he tnr .. u;;. or 1hc a.rticular 
cx1remity of a long Lom•. may require 
errisiun. or po,:;:..;ibly a111p11lation. The 
latter opernt ion may al::"o become neccs-
8:1ry, ii' the disease be 80 ,.;iltJ:1tud rhnt 
tlw :oeque;.;Lrum c:innot be i;;afrly re
mon.'tl, a,.; in the lemur repre~cntcd in 
till.' accompanying ill11~tratio11 1 from a 
c:t"l' in which my collea7ue, Dr. " ·· S. 
Forbes, amputated at the hip-joi11t; or 
amputation may likewi,:e be required in 
:m_v C'asc, if lifr be endan~ered from ex
hau-.tion and long-continued ~uppuration. 

Nox-1x~'LA:.D1AT01n- SntUCTURAL D1);F.ASE:s OF BoxE. 

l'nt!C'r this head. may he enumerated H ypertrophy o,nd Atrophy, Ri c:ket;;;, 
0-.l('Omalacia, Tubercle, Scrofula, Syphilis, and v:wiou;.; for1111> of Tumor. 

Hypertrophy, when not the rC'..;ult of intlammation, appears as a form of' 
exo-;ro:-.i-;1 constituting the variety known a" Os/Poma("<'<' page ·HG); when 
n>11lti11g from inflammation, it rccl'i\""CS the name of Perioslosis. In neither 
ca ... c does the affCction admit of' treatment. 

Atrophy of bone often occurs s.imply a8 a srni lc c·hangc, but may :t\:-;o 
n·"nlL from injuries, a.s contusio11s or fract11n:,:,, or from nH'rc di,;118C. It is 
nut unfn·qu1·ntly met with as the result of a fall, in lhl' 1wck of' the tbig-l1-

~:.~1~n:~1~:~ ~~r;~~s1~a'~~·(~i~~ f;~)~ r~~~1et001~!;'~~t;·;;1i;::ib~~<lt;·~~~;n~~1~1~~~~~:~11; 
in the application of a high·!-iOled shoe. 

Rickets is described hy many writers as a dil'iea..;c of the bone~, but i!:' in 
thi,- work con::.idered to be a general aflCction, anti as such has. a lready rc
cci,·ed attention (see page .J 19) . 
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Fig. 272. Osteomalacia, Mollities Ossium, or Fra-
gilitas Ossium. - Two atfoctions, acconli11g to 

J-'ag(•t, appear to lH' included under tlu:~c nanll':'i; m1t•, 

which is the more commou, con~ists in fatty dc·g-1•11Pra
tion, :111d the other, lo which the name o"'tcomalat'ia 
,::;houl<l be strictly confi11cd 1 con!'ii.-.1." in an aiJ,.orption of 
the earthy co11:-;1ituc11ts of IJone, the part atfh1<·ll lwing 
more or less reduted to a cartilag'inous stat<•. The 
lalll'r form of the di~ca~e attach particularly the bones 
ol tlw t runk. especially the peh•is (where in the !Cumle 
it may impede parturition), while the former is more 
common in the bones of the extrt!mitics. 8cn:ral 
boiws are usually aHCcted. 

Tht' ~often ing process begins a.I the centre and 
sp reads outward-.; the cancellous :-;frucwn: i:-; dilalL'tl, 
it >i cel ls being till ed with <~red j('lly-like 111att1.•r, con
si:=;ti11~ of fat, oil, blood, and nuclc:it(:!d corpuscles. Jf 

u.~=~:::~.r0r:i: 1:;1 ~eck or :.~~d~~<~:t~~~ll~~r~~%~~u·t;a~~e ':~t f1i"~:~~:1~~e1J:~s 
11i11~ 1~~1\1:~r~~ 

able ca>ies reportctl by Tyrrell. Arno11, R. " '· Smilh • 
• Joseph .Jonc1', and Blanclinnl, of' C hicago. If the whole thickness of tlic bone, 
on the othc l' hand, be inrnlved, it becomes pliable and easily bent, the m0>it 
curious di:=;tortions resulti11g-, a~ i11 the of't-qnotcd ca::e of 1\fadame 8upiof . The 
di"('<~C seldom occurs in childhood, bu! usually in early adult or middle li fe; 

~tu~:~1~;~ 1;;~:;,~1~711~)~ 1~;\~ii~::.:~ r~!~~:~. in ;~~~ 1~~:~:~~~~7~: ;111~~~~:: ;·;~:-~. 'li;:1\~·~,b~~~:,,~;i: 
ing 10 Heitzmann, may like rickets be artificia lly produced by long admi11is 
trntion of' l:il'tic acid. It i-; not uncommon among tlie iusa.nc. 

S.vmptoms.-'l'he early :-;ymptoms arl' ge nerall y obs<·ur<·, consi~ting ch iefly 
in vnguc pain~, which arc probably con,;idcrPd rheuma1ic. Hometimc~ 1he 
gi,·ing way of lhf' limb;;, the houes beinµ; ('it her fractured or bcut, is the first 
cireum;;tance whi"h attracts a.ttt-ntion. The urine, and sometimes the other 
sccrNions, cont;~in an abnornial quantity of phosphates; and in a ca..:e 1'f•cor<lcd 

by Or. Jilacl 11t)TC, the urine co111a.incd al~o a large amou11t. of' animal mnttcr 
of an albuminous n:1t111·('. As the di S<.'a8C progresses, the patient becomc:-i 
bctlriddcll, nnd may remain i11 this s tate for many )'C'Hrs, eventually dying 
from simple exhaustion, or from some independent aflection; in othe r ca;;es, 
tlie ,.i,.cera may become fa.tally deranged by the pressure of tlic <li::ilorlcd bony 
parictes. 

JJia,<JIWsis.-In its early stages, ostcomalacia. is liable to be confoundc>d 
with R!ten111atis111, and the diagnosis may not be possible 1 until the appcar
:mce of phosphates iu the urine. a nd the morbitl condition of tlu• bones. l'Cvcal 
the natme of the affection . From Ri.'ckets iL mn.y be clistingui5lied by obse1·v
ing that osteomalacia1 is n. dit"easc of adult lifo, all(l rachitis of infrmc:y. The 
tendency to t'ra.rture, which gives to the disease tlie name of fragilita;;: o-.,;ium 1 

may likcwi,;c ari;;:c from simple .Atropli,1J, or from Cancer. The former alfoc
tion may be cli<•linguishcd by in\'eStigating tile history of the Cai'e, and the ]al
ter byob-;crving the presence of carcinomalOl lli disease in otl1er parts of tlic body. 

'l'reatment .-The treatment of' this affoction is as un,;ati~factory as its 

pathology is obscure. The surgeon can do little beyond endeavoring to main
tain the gl'neral health of' the patient, to pre, cut the formation of bed-sore!', 
and to relieve pain by the U"C of opium. The internal administration of cdum, 
appeared lO produce temporary benefit in the C:\8e reported by l\laclntyre. 

I Ostcomalacin is sometimes called Racl1itis Adultorum. 
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Tubercle of bone is a rare affection-rnrer probably than is u<;ually 
bcli<>n•t!, mi1n_v cases of supposed tuberculous deposit being in re:dity in~tirnces 
of tltronic inflammation, attended by the formation of pus which becomes 
inspi .. :;atecl, and undergoes l'heesy degent:rntion (::.ec page -t-16). True tubercle 
doc:-o, howe,·cr, nppnrenily occur in bone, where it may bf' e ither circumst l'i bed 
(e11r.11sted), or diffi.1sed (i1rfiltralrd). The ci 1·cmnscril:ic<l variety ii; the nlrt•r, 
and oc·(·urs chiefly in the skull and the articular extremities of th e long bones, 
e:;pecialJ_v tile tibia; it produces no disturbance until softening occ111·~. wht•n 
it lead" 10 au intractable form of caries, allfl. if in the neighborhood of a join I, 
often in\"O\ves tilt> \alter in a destructive fol' m of' inflnmmation. The diffo:-.cd 
tulJcrele nttect::; rarlil'ularly the 
shafts of tl1e bonc8. :rnd is, :iccord- Fig. 273. 
ing to llolrncs. less apt to run 
into sof1e11ing than the c ircum
scribed ,·aricty. 

Scrofula manifests its inAu-

~~~~i~~:~~~1~1~ ~~se~~1:tr~1~~:~~1 i~~~ 
fl:imm:ition and caries. Scrof11 -
hws difli:rs from Simple Osteitis, 
in its µ;realer tendency to spread 
and to induce clisor.znnizing 
chnnire..:, nnd ill the a\J$cnce or 
focblL'nc~s of 1hc natural cflbrtii 
at repair. Tlie affected bone is 
soft, li~ht, and oily. the propor
tion or fat :tnd of soluble salts 
bein.z incrcas('d, nnd ~hat of ca l-
en rcous m:itter and of the 01"!..!;<lnic Scroruloils o~tdtis; magnified no diam<'ter.i. 

~;~:ri~-;y~l;1~~~~~ll y0f di;~ 1i.~;.~111~~l~ (Erichseu.) 

ostcitis al'e those of sc rofula in g-eneral, supemcldt-a ton. chroni c and indolent 
form of bone inlbmmation. The treatment consists in the adm inistration of 
renwdieii :\rlapte1l to tlie serofolons diathesis, with such local mea<;ures fL" may, 
if po,..:sible, pre ,·ent the oc·currence of suppuration. Afl er th l' subsidence of 
the aeute symptoms, mlvanrn::rn may be of!eu derived from pressnre, ripplied 
by strappin.z the part with the compound galbanum or with soap plaster. 
Should suppurat ion oceur, the 1·estdting caries must lie !rented as dircet('tl in 
the pi·eced inµ; pa'!cs, it IJeing remembered, howe\'er, that ihe proµ;no:;is of 
operation.:;, in both srrofolous and tuberc:11 lous <'a~cs. is less fosorable than 
wlwn there is no constitut iona l taint (see pages •11G und 419). 

Syphilitic Affections of Bone have already been referred to at page 
4.)1. 

Tumors in Bone.1-1. Cystic Growths in bone mav occu r as intle
pcn1lent formation::;, or may\)(' f'<'co ndn.ril y developed in solid.t umorB. 

St>rous :iml Jlfu.cous rysts are met with i!1 the jaws, ant! possibly in other 
bonf's. They form smoot h , indolent tumorR, and , wh<'n hi.r~e, give a scn:-.a
tion of semi-fl uctu:uion, with a p<'cnliar nackling sound , from the thinninp: of 
their Lony investment; the superficial veins <Hf' often enl:i.rged and tortuous. 
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2. Non-Malignant Solid Tumors. -The non-nrnli~nan t solid 
tumors met wiLh in bone, belong ordinarily to t he tibrous, cnrtilaginou~. mye-
loid , l'arcomatous, and osr-cous rn.ri et ics. The and tretiinwn! of 
the:0e various afll.:ctio11.c::;1 have been su ffi c ient ly in Ch)ip. XX\"1. 
A (':tu ti on m:-ty, hO\\'C\'t: r 1 Ur li ere given a.s to rcmov;d of :i Uony tumor 
from the neighborhood of;\ joint: in this situation, exos toses frequently induce 
rept>:itecl attack~ of synovitis, which may leave th e qnovial s.ac so tlii(•hned 
:rnd dilated, tliat it is cxpos<'d to injury in any attempt 10 remove the ~row th. 
J lence, it is better, as a rule , no t to i11terfo1·e with Lhesc tumors, unk:s:-;. in a 

Fi<:-. 2i 4. 

loca lity in which no special ri ,c::;k can atte nd the 
operation. In cleaJing with a.ny non-malig nant 
tumor of bone, enucleation may (as pointed o ut 
lJy Paget) he occasionally preferable to exc is ion 
or a.mpulatio n. 

3. Malignant Tumors. - Any form of 
umlignant tumor may occur in bone, by fa r the 
m o:-:. L frequent., however, heing t.lie encephaloi1l , 
or m cdu ll a ry ca.11{'.CI'. This may originate i11 the 
in terior of a bone, when it is ~aid to be cenfral 
or interstitial, or may be primari ly dexeloped in 
aud beneath the periosteum, when it is called 
prriostcal or peripheral. ln other ins tances it 
is said to be i'1!fi/tl'ated, w hen the whole bone is 
!'Oftened and filled with cancerou::i material-a • 

~~ :: ;~~.\~;;e~·J~:.f~~ ; ~:t:~1;~~:~:~ci1~~m~~'~1:(l,c!~~-~e:\~ 
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lnterstitial cancer occurs ch ieny in the cancdlated structu re of the flat bones 
and of the articular extremit ies of the long bones, producing long.continued 
pain, and ( if in a long Lone) often predisposing to frac1urc. As ti\(' tumor 
incrca.,es in size, the bone wall undergoes expan:- ion, becoming thinnt•d, and 
crackling on pressure (whence the old name" spi1w ventosa"), until finally 
thf' morbid growth makes its escape, when it grows with renewed rapiditj. 
Tlte peri'pheral 01· puiosteal cancer occu rs principa ll y iu or bcnea.t h the JHTi

ostC'al conring of the sh nf't~ of the long bones, the bonr tissue itself remaining 
comparntin!ly free from disc:v::e, thou~h it occasionally becomes sof'le11cd, 
when fracture ma.y occur. Jn tl1is form of canrer, partial os.,ification not 
unfrequendy takes place. 

Sy111pto111s.-The symptom;; of cancer in bo11e, :~re tlic presence of a rapid ly 
growing lobuhl ted tumor, elast ic a.nd scmi.flucfnn.ting to the touch, with :;:Ji:irp 
lan('inatin~ pain,, :ind great disten:::ion of the subcutaneous ,·eins. A thrilling 
pul:':ttion, sonwtilll(':S accompanied with a. blowing sound. is occasionally per
ct-ptihle. As t he disease ad\':tncc:-:. the neigliboring !I.oft tissues :.\nd lymphatic 
p:lan<ls become involved, while the "cancerous c:\chexia" is often rapidly 
dc,·eloped. 

JJfrtffllOsis .-C'anrcr occurring: in bone i ~ to be di:;:tinguished from Absf'ess, 
by the histo ry of the case, the lobu\:\tcd ch:wa.ctcr of the 1umor, the absence 
of inflammatory s~·m pt om,., and 1 if ncecsscwy, by the employment of the 
explor ing .ncedlt: . F .. om partia lly con~olidated .Aneurism, and from .d.neurism 
by ...J.nastomosis, it may u.:;ually be distinguished by attention to !he early 
history of the case, when Lhis c:in be :-isccrr :.ii ned. From 1Von-malignant 
'l'umors 1 espeei:ti ly the myeloid or enchon<lromalous, the diag11osis is of'tcn 
ditticult, and m:~r be occa.sionally irnpo.-:sible, except by tlie a.id of a micro-

~~~!'.~l~~~i:~~:~::i~'.~'I~~ ::~fr:,~;!.:·'. i,~'.:~:~~t :::1~i,~i11~;;~~'~,:~,;,~;,;~~~:~;~~~~:~~~:~;r.;~i~ J 
the tumor on microscopic exami nation will be fonnd to be a. sarcoma and not 
a cancer. 

Trt>atment.-This consi8tS in excision or ;unputation : excision is to be 
employed in t ilt' case of the flat liones (:H the scnpub). or those of the face 
(ai\ the upper jaw). but is ra.l'el_r j11stiliable ii' the di::;case haxe passetl t he 
Iimiti; of the bone it ;;c\f, invoh·ing the soft structures or lymph:11ic ~laud.:: . 
A111p11tation is commonly to be vrcforretl in tlie rasc of tlic long bones, an d 
i:.hould be performed at a8 early a pc1·iod a1' possible. Jt ii' u~ually advised to 
remo,·e the limh at or abo\·c tlie nearest joi11t, but it wou ld appear from cases 
recorded by Coll ii:, Pemberton, urn! othe rs, that amputation in the continuity, 
or through the epiphyi<eal line, i~ 1'Ullicie11t; probably a s:.ife rule would be, 
in the case of the forearm or leg to remove tlw limb just abo\'e the elbow or 
knee, in tliat of the humerus at the shouldcr-joi 11t 1 and in that of the femur 
(unfortunately the mo"t common of all) at as low a point as would insure the 
rcmo,•al of the whole disca::;c. 

4. Pulsat ing T umors of Bone.--:\fost of the pulsating tumor:; met 
wi1h in Uoue a rc in reality of an euccphaloid or mycloid chnractcr; some, how
Her, a re prolmbly of the nature of ancurism by anastomosi.!I, mid sti ll otli<:'rs, 
po~sibly, true a.neu ri sms of th~ o.~scous arteries. Tl1e latt.e r a lone should 
recrive the nanw of OstPofrl .1foeurism. The rli~easc originn.tes in tbe can
~cllatecl s tructure (ul:iunlly the head of t,hc tiLi:t'), [l.nd gr·adwtlly tlisteulis the 
compact wall, wh ich becomes thin and yieldi ng, crackles on prcssu re1 and 

1 Dr. Pcugnc>t, of New York, has recorded a remarkable case of osteoitl. ~m1rnrism 
of the lower jaw . 
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fina.11.v giYCS way. " rlien fully de\·cloped , the affect ion is n.tlC'n1lc<I with :t 
marked p11lsation, usually ac('ompanied with thrill: by <·ompre~;.;ing tht> main 
tnink , the puli"atiou s tOpi', anti Iii <• tumor may then b<: t•mp1.ied by pres;.;11rf•, i~ 
con i1y surrounded by a bony wall being perceptible. Tlie p11hmtion may di .-.
appc:1r wlwn the 1·esis1ancc of tlic pe i·iostcum i~ on•r('ome. The bruit, which 
i:; eommonly distinct in pulsating cn c<~pbaloid of' bone, is of'tcn absenl in the 
osteuid ancu l'i.-.m. 

In th<· lreallllent of thif' affh-t ion the surgeon nrny (i f the tumor be small 

\ ~1111~1 ~:~ il;~~~c~~. ,i '~,, ~1i1;11o~~ t::~o~~~Ci }~~::~~?r ~~~.~· ~11~ p~,:i;:~~:{r~;:o1:11~f i\~~ ~~~;';1 l;/~~I~ 
l'is ion be practised, the sul'frwe of bone f'rom which t.he disl·a~e ~pring-~ .-:liould 
be lih•wi:;;P rcmovNI. Li'gatt.on of t/1e main artery has been occas ionally 
empl<iyed, but. u;; uall y w ith only t.emporal'y if any be ncfiL. Jf' the <list:'as(> be 
for ~\f\ntn ced . or if other mea;;.urcs h:we failed, amputation, a.si n maglignant 
di senge, is tlic only 1·c:o.ou rce. 

P1t!s(/tinr1 1'1t11101·s of the Cranial 01· 'J'runk Bones a.re almo:.:t i1wariably of 
an cnccphaloid c lmr:wtcr, cin<l ra rely admit of successfu l trcaiment. 

CHAPTER xxxr. 

SY NOV lTIS. 

lnflamma1ion of the :-:yno,·ia\ membrane may arise from traumatic cau;.:rs, 
or from ex posure to cold ; it may be uncomplicatc<l, may be modified by the 
patient 's bl:'i11g of' a :;:crofulous, rheumati c, or go uty diathesis , or may be a 
mere sPcondary occunence in the co11r8e of put• rpcral fon·r, pyremi:1 1 go nur
rhcca, or syphilis . SimplP or 1mcompli ca1ed synovit. is may be ucute or c/1ro11ic, 
the diffore11ce being C'Olll!J<Lrntive, and refhring to the intens ity or the ::tffoc
tion, rather than lo any spccilic diversity. 
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Pathology.-The fir~t effect of inflamm:uion on a ~yn°'·ial memhranr is 
10 pnulucc 1ni,:rea ... ed rn,.;cnlari1y, with a diminution of the narnral ~liining 
appt•arance of tlic part. The :11nount of syno,·i:~ ill abnormally inl'l't'a,.;t·1l, 
being at lir~t thin and ~cro11r-, hut subsequl'ntly cloudy, from 1he admixture 
or i0.l1red:. of l'pithd ium, inflammatory lympli, the toloriug: matter of the blood, 
:rnd (if t\1e clis1·ai'e be 1lol checked) pus. In many cases, the dil'ea:-.e IL'nn i
natC:"> in resolution, the parts gradually r('~uming: their natural state, or pcr
h:~p-" remaining somewh:~t thickened, where tlwre is a liability to reh1pr-c: 
occa..;.ionally ihe joint is left cli:-;tendcd b)' serous effusion, con8tituting the 
<'Ondition known a" lf!Jdrarthrosis, or Hgdrops .Articuli. In other ini-;tance:<., 
furtlwr morbid clrnnge.;;; arc ob~ened: the :-ynovbl membrane a,..;sumeb in 
part,; an appe~nance of granub1ion, and, while the intra-articular dli1sion 
becomt.•.s purulent in cliaral'ler 1 1hc cal'tilages lwcome i11\·okcd and perforntccl 
by ulct.•ration, until fina.llr tla· articulating extremities or the bones thcmt'iches 
may become inflamed and cariou~. At th e tiame timr, th e smTomuli11g tis
sne:-;, which at lirsl were inflamed a.nd inliltrn1ed with Jyrnph, undergo Liisor
ganir.ation; ab~eCS'CS form, and make their way into 1hc joint, or toward the 
surface. upon whieh thty open by sinuous track8: the ligamentous structures 
hecome elongated, thickcnc1l, and softened, anJ pal'tial or comple1e dislocl.1.tion 

Symptoms.-The symptoms are usually W<'ll marked. There is pain, 
often aceomp:mied by a feeling of distension, and usually reforrC'd to 1he 
nOi..•el('(l joint, but occasionally to others; 1hus pain in tlie knee aLf(' 11 ds 
inflammation of th!:! hip. The pain is increased by motion or pre:<surc, is 
or1en worl"e a.t night, and in ~omc casf's (as in the syno\·itis of py:emia) is 
:\ltt•tHJed by marked CUf:\IH'OUS hyperrr:sthc:-;ia. s~a//ing, Yarying witl1 the 
a.mount of intra-articular cft'u:-ion, is a characteristic symptom-the ~lmpc of 
the joint being altered hy the distension of the synovial capsule.- 111 the 
t-houlrler and hip, this aheration ronsists in a gern·ral cnlargemeut of the part, 
while in the elbow, the swelling i~ most mnrked on either side of the olec·r:mon 
and l1l•ne:ith the tendon of the triceps, and in tht:: knee, on either side of the 
pa1ella (which floa1s on tlie effusion} and beneath the te:n<lon of the quaclricl'JlS 
h'moris . Fluctuation, wliich is distinct in tin:! early stages, when the cfl'ui;ion 
is of a serous charn.elCr1 bccome~ Jess so as tltc disea::ie adnmccs, from 1lic 
production of inflamm:ttory lymph and the infiltration of smTounding struc
ture~. ]feat nnd redness rnry according to 1hc supe rfi ci:~l or deep charnc:lcr 
of the joint, and 1he degree 10 which the supcrincumbent tissues a.re ill\olved. 
The position in which the paticnt im·oluntarily places the joint, is charactcr
ji;;1ic: in the early stag-e ... thib po;;;ition is ~lh~h ll..i;\ to allow 1he greatt'.~t me~ 
chanical clisten~ion of the i<j'llO\·ial cap:-ule, while :~ta later period, it is de
tC'rmincd by the weight of the limb, by the lll!CCf'8ity of maintaining the joint 
in a fixed position and of prt'r-e1Ting it from the Jffl'58ure of external objects, 
ancl h~1ly by the neighboring mu8cle:- becoming fixed in the positions which 
they ha\'C been permitted to a~sume. 

" "hen synovi1i:-; cnd:s in resolution, or sub~idPs into a cl1ronic 8la.te, the 
~ymptomi- which haxe becn dc.~criLed gradually pa~s :l.\\ay, the inflammatory 
fe\"er (which runs high in the acute stage) diminishing, and the part gradually 
returning, more or le ... s complf'tdy, to its 11ormal condition. The su•tlling 
may, howe\·er, as already mentioned, persist in chronic syno\·iti~, co11stitu1-
i11~ !tgrlrartllrosis: while in some ca-;es a. peculiar crepitation or cracldiri!J 
may be deYelopcd by moving the part, rlue npparently to the rubbing togclhcr 
of hands and adhesions which han~ resu lted from the organization of illflam
matory lymph. 

The occurrence of suppwration in a. joint. (pyctrthrosis) is marked by an 
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Treatment.-Tlie Constitutional Treatment of syno,·i tis pree:cnts no 
peculiarities requiring special commcn l1 being essentially that directed in 
Chapter 11., for any case of senre inflammation. Hheumatic, gonorrha:al, 
or syphilitic complirntions require various modifications, according to the 
circum~tances of the CASE' . Jn the Local 'l'reatmmt of synoYitis (during the 
acute stage) 1 p:rc>at bt.1wfit will oncn be deri\·ed from the application of dry 
cold, in the form of Esmarcli's icP-bag, or by the method of rnt·diate irri,µ-a
tion (page.):)). In other c:.ises, it may Le better to surround the joiul will1 
a warm po1dtice, medicated with laudanum or hops; that uppli c;~Lion should 
be prelhrcd which is most a~rccable to the patil'nt. Jn c'·ery t:.l.Se, tlie joint 
should be placed at co!f!Plete rest, and in sucli a position as will secure the 
greatest usefulness should a,nchy lo:o:is occur. For this purpose the limb ::liouJJ 
be lixetl upon a we ll- padded Fplint, or in a suitable fracture-box, the mechani
cal Fupport be ing so arranged as to pre,·cnt even the slightest motion of the 
affrcted joint. Continuous extension may be employed, a:s recommended in 
the treatment of arthritis (p. 587), though its beneficial effects arc, I think, 
less marHcd when the synovial membrane is alone involved than when all tile 
tissues of the joint are implicated. 

'Vlum the acute symptoms have subsided, absorption of effusion :rnd re
stora.tion of' function may be promoted by the repeated application of bli .. ter:; 
or tincture of iodine, together with douches, frictions with stimul:\ling embro
cations, modernle pressure by means of a soap plaster and bandage, and the 
cautious employment of passive motion, if any tendency to st itfness be ob
served. Bergeret speaks highly of the use of dry heat applied by means of 
bal!:s filled with hot sand. If the joint he left in a relaxed condition, the pa
tient should continue to wear an elastic support for some time after reco,·cry . 

Hydrarthrosis or Hydrops Articuli (Dropsy of a Joint) is almost 
irn arinbly a result of cb.ro11ic synoYitis; it would :lppcar, however, from the 
obscn·atiorn; of' Richet and others, that it may occasionally occur as a primary 

~f i~:.;~::i~::~:~~3.'.:~:~;:~~~'.;.'::~~~i:l!:7':;,:~~I:~: j~t~','.~'.\~~; ~~;:i::~~\~ 
or tllf' fluid met with in n.Fcites. This ::iJtf>ction is often associated with a 
gouty or rheumati,.e diathesis, and is apt to recur from very slight caw•es. 
Tlte treatment (in the event of the failure of the ordinary remedies for chronic 
synoYitis) consists in the injection of the tincture of iodine, either pure or 
diluted. A -portion of the effused liquid should be first evacuated by mean:; 
of ~lll a~'ltor, or of a small trocar and canuh\ introduced through a valvular 

:!~~~:~~~~;~~~~;~~.~,:~~~ ;.~~~i:~r,:r.~i~~;~,:~:~E:~:~: ~::~;:~~~,~, ~~~1:,:~i::'.~i 
being immediately st•aled with collodion. Any inflammation which may re-
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suit !"ltouhl be treated in the way alrendy described. This mode of trc:itment 
hn.: ht-en u:-ecl with µ-reat succei':~ Ly scvCral Europcirn surgconi:; 1 and is favor
ably spoken of by l\ l r. Erich.::cn ; rt:':, however, I he plan is neeessnril y alleml<'d 
with ~ome risk, i1 should not bt> employed t'xc~·pt in ,·ery chronic C'ascs which 
have rci:;isted other modes of treatment, and in whic h the distension of Ilic 
joinl is producti,·e of great inconn:nicnce. E'en the simple usc of the aspi
rator i:': in these cai':e~ attended with some danger, ai'. shown by fatal results 
which ha,·e occurred in the hand:' of Dubreuil, aud of l\lcDonnell, of Dublin. 

P yarthrosis or Abscess of a J oint may, as has been mentioned, 
resul1 from acute sy110,·itis--or may n.ecompany a more serious condition, such 
as arthritis, suhperiosteal abscc;:;s. or osteo-myelit.is-or may be a. mere inci
dent in the COtll'$e of pyremia. If the diagnosis of intra-articular abs('e~s be 
not dear, the surgeon may. in the case of the supedicial joints, sati:;!j him
self 3$ to the narnre of the case Uy the u~e of au explol'ing or :;;uction trocar. 
The treatn1ent consists in e\"tlCt1ating the pus Ly uwans of a free incision, 
drainage being St'Cured by position, 01· hy tlie use of Chass..'l.ignac's tubes or 
Elli:-\;; wire coil (sec p. 383) . In some cases, adrnntage may be derived from 
wai'hin$! out the joint by injecting diluted tincture of iodine, or a we:.1k solu
tion of carbolic acid. In favorable ca....:e11- 1 ei:;pec irtlJy in children. rcco,·ery by 
andiylosis may be obtained; but should the strength of the patient begin to 
flag. no time should be lost in resorting to excision or amputation-the former 
operation being, under these circumstances, as a rule, applicable lo the upJH:r, 
and the latter to the lower extremi1y. Death after pyarll1rosis may result 
from simple exhaustion, or from the denlopment of py~mia. 

ARTllRIT IS. 

By Arll1ritis is meant inflammation of a Joint as a tvftole; whichever tissue 
may ham been fir;;t attacked, the remainder are sooner or ialer implicated. 
Arlhritis u!"ually begins with inflammarion of the synovial membrane, or of 
the articulating extremities of tlw bones; more rarely the ligaments and sur
rounding soft parts, Hre first im·olved, but it is doubtful "hether the articular 
cartilages a1·e eYer affected, except secondarily. 

Gel atinou s Arthri t is.-The origin of arthritis in ordinary Synoi·itis, 
ha:- already been considered; there is, however, a fo rm of chronic syllovitis, 
called by Barwell strumous, and by Athol ,Johnstone scrofulous-but which, 
as justly remarked by Swain, may exist. without any evidences of a scrC1fulous 
diathf'!<.iS--in which 1he synovial membrane is found iu a pulpy or g:elati1ious 
condition, and which almost invariably ends in dcstructi,·e disorganization of 
the joint. This condition of the synovial membrane is described by Brodie 
and Swain as a peculiar form of degeneration, called by the former pulpg, 
and by the latter gelatiniform degeneration; Barwell, on the other hand, 
regard<:. it as e~sentially the same as the granulation change referred to in 
speaking of the patbology of synovitis in general, the ditli:rence being that, in 
ordinary synovitis, this granulation tissue undergoes further development, 
while in the caf'.es now under con~ideration it rema.ins in a rudimentary slate. 
GodJ<"c has studied the granulation tissue from these cases of "white S\n·ll
ing," and finds it to consist of cells nnd nuclei cmLedded in a trnbecula.r 

• mcshwork with whi<"h "giant -cells" are connected by processes. In fa.ct the 
appearances closely resemble those of miliary tubercle, and tend to confirm 
the view that tubercle is of inflammatory origin; similar observations ha,•c 
been made Uy Friecllanclcr. As the disease progresses, the articu lar cartilages 
undergo a somewhat anulogous change, the di.!:!easc finally reaching the bones, 



which become s;oftenecl and citrious. Thl' S!Jmptoms of th is peculiar form 
of di:"ease, which may be appropriately c·:.dled Gelutinous Arthritis, and'' hieh 

~~- 1~,'.~:~a~·~e~y~~~~S! ::: ~~~,e~-~~l~~:~::c~·::' a!l,c~1 ui~1 t~~u;::;1;!.::~u 1~sr1~~~~-{1~~ 
}.'ig. 276. 

Gelatinousar;hrltisofelllow. (Barwell.) 

fu,;ecl, and com pn ra.ti\·cly unattended with fluctuation, being of a <lou,.g_hy alld 
s;;im,what el~ic type-this elasticity, as pointed out by F ergusson, cau~ing 
til e bonel!l, if pre8se<l together, to resume their former position when the pres
sure is remo,·ed. The swdling is often accompa nied. a.nd partially masked, 
by general c.edema of the limb. The pain is 11.:!SS marked than in synovitis, 
an1l of a dull, gnaw ing ch:.m1ctcr, diffCring botl1 from tlie acute pain of ordi
nary synovitis, and from the" jumpi11g" pain which at.tends exposure of the 
bone by ulcerating cartilage. There is little or no heal, and if the part be at 
first red, the surface soon lol'!es its color, often becoming e,·entually positively 
blanched-an appeara.nce so cliaracteristic as almost to justil)' the name of 

. white swelling formerly gfrcn to these cases. Another poi nt, to which Swain 
calls attention, is that cons iderable mobili1y of the j oi nt often remains, even 
whl.:!n the cli5ease bas reached an advanced stage. 

Arthritis from Bone Disease, etc.-Arthriti s begins, in many 
cas1Js, with a morl.iid condition of the bonl.:!s which 1.:! llLer into the formation 
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of the joint-this condition consisting of diffuse perio:.titis (subperioMeal ab-
8CC!'i>). osteo-mp•l itis, necroi'is, (':il'ie:::, tuber('ulous dcpoo:ir 1 or (which is proL
ably the mo:>t common) a low fol'm of osteiris of the articulating extremities. 
which is often de:.cribed ai:: .strumous, but wh ich has no necessary connection 
with the scrofulous diathesis (:-;ee page HJ). 

Arthritis may likewise begin with infinmmntion of the Ligaments and 
oilier peri-~u·ticula1· structures (as after sprains). and it may possibly (in Ca"lCS 

of woimd, for instance) originate in primary inttamm<ition of the Articular 
Cartilage. 

Causes of Arthritis.-A.mong the c:iu<:.cs of arthri1is may be enu
merated wounds (see page 210), sprains, contus ions, expo:Hu·c to cold nnd 
moisture, py::emia, the puerperal state, scarlet fe\'er, 1hc scrofulous diathe
sis, etc. 

Symptoms.-The symptoms of arthritis arc those of deep-seated infbm 
mation; they often beg-in very insidiously, but when fully establi:-<hed are 
ea:;ily rec·ognized. The swelliiig is more uniform than in synovitis, and 
doughy rather than fluctuating to the touch; the pain, which is specially re
foned in the case of the knee to the inside of that joint, ~md in the case of 
the hip to a point above and behind the great trocltanter, is excessive, woz·st 
at nig.:ht, aggrarnted by the slightest touch, or by motion of the pa.rt, and 
accompanied (when the disease is fully clen:loped) by spa.;;modic contractions 
of tlic adjoining muscles, gi,·ing it the peculiar 1 ·jull!.clng" or .istarLing" 
character which ha~ been already referred to. 'L'hese spasms occur particu
larly at niglit, coming on when the muscular system is relaxed by sleep, and 
ol'it:n causing the patient to wake with a scream. These'" jumpingu pai11.ii 
ha,·e long bet:n associated with ulceration ot' the articular cartilage:., and were 
formerly supposed to be due to the condition of those strncwres; it is now, 
howenr, gcnerall.v acknowledged that intlamm<\tion and ulcera.tion of carti
lage is not, in i1self, attended wi1h pain (cartilage containing no nerves), and 
that the peculiar starting pains of arthr itis are rc:illy due to the condition of 
the plate of bone immediately beneath the seat of ulceration. When the 
cnrtilaginous disintegmtion has gone so far as to lay bare opposing surfaces of' 
bo11e, they will rub together when the joint is moved, :rntl distinct grati1i.r1 
may tlius be produced. The positio1i assumed by the patient, in a ca;;;;e of 
arthritis, is quite characteristic : the affected joint is so pl:iced as to enable it 
lo be kept fixed 1 and to be most thoroughly relaxed; thus, in the case of the 
knee, the patient lies on the affected side, with the outside of the joint rest
ing on the bed, the leg flexed on the thigh nml the tl1igh on tlie pehis-f1e 
oppo::;ite knee <lrawn up so as to sene as a guard, and to keep off the WL'igl·t 
of th<' bedclothes-and the whole attentio11 apparently concentrated and di
rected to shield the disea.sed part from injury. The injlrwunatory fever is 
severe, assuming u typhoid type if suppuration occurs, and perhaps yielding 
to hectic in the advanced :stages of the disease. 

The symptoms which accompany the occur rence of snppuration in cas ·s 
of arthritis, are very much the same a5 were described in speaking of pyar
throsis from synovitis. Pointing sometimes takes place at a comparatively 
early period, but in other cases the pus, after escaping from the cavity of the 
joim, cliest:cts up the muscular interspaces of the limb for some d istance be
fore making its appeanrnce on the surface. Occasionally many of the symp
toms of suppuration may h:we been present, including even absorption of the 
cartil ages aud relaxat ion of the articular ligaments (us shown by unnatural 
mobility, or the occurrence of dislocation) and distinct grating on motion, 
and yet reCO\"ery may ensue under judicious treatment, without any discharge 
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of pus, tl1ou~h with more or less complete a.nchylosis. Jn the~e ca.,:c~ the 
pus., or at least its fluid portion, lrns probably been absorbed, the p11,.; l'Or

puscles undergoing fatty or calcareous drµ-1·11-
Fig. 277. eration. 11 is in such cases as these that re-

sidurtl absressrs arc sometimes obsernd after 
con~idemble in1ervals of time (see p. :38 1). 
"\Yhen arthritis of a large joint. as the hip or 
knee, has advanced to the stage of abscess, 
the pro.<ipect.s of spontaneous reco\'t'ry are 
usually ,·cry limited. ln some casef:, pal'lic
ulady among those whose soci:il condition 
se.cmef: to them careful mm;ing, abundant 
nutriment, opportunity for change of air, and 
other fa,·oring circumst~nces, a cure by an
chylosis may Le obtained, the opposing joint 
surfaces becoming united by granula1ions 
which are !'lubsequently organized into a 
fibrons or impedht bony tis:::.ue; but in most 
i11stances, and as a rule witli hospital patients, 
unl£'ss rescued by operntion, such <:HscseYCntu
ally terminate in death, from exhau1>tion, 
diarrhoca, or py~rmia, or from phthisis, or 
other di~ease of internal viscern . Arthritis of 

the smaller joints offers a much more fa,orablc prognosis. Elongation f?ft/ie 
o.f!Pcted limb is occnsionally obsel'Yed in arthritis as the result of irritation of 
till' cpiphyseal c~U"tilagcs, but in most tases the disrasc ultimately leads to 
shorteni llg and withering of the part. 

Acute 1.frthritis of I1~f"ants.~T. Smith has desc ribed under tl)is name a 
·wry !'!Cnre form of the disease met with during the first year of life. The 
atf€ctio11 1 which is not dependent upon t.he presence of a syphilitic taint, is a 
nry fo1al one, Thirteen out of twenty-one cases, recorded hy i\Jr. Smith, ha Ying 
cndt<d in deatli. 1Yhen reco,·ery occurs there is little risk of :mchylo~is. but 
the joint may be weakened by the loss of 1_.JOrtions of bone. Amputation has 
been successfully employed by G. l:frown. 

Treatment.- The Constitutional 'Preatme11t of arthritis consists prclty 
much in the administration of anodyne cliaphoretil!s, with occasional mild 
laxati,·e.<;, <luring the acute stage-followed by tonics. e:;pecially iron and 
cod-liYer oil 1 at a later period. l\lcrcuriah, which may be proper in trau
matic arthritis, should be used, if at all, with great caution in these cai'CS-

medicincs of any form being, indePCI, of le:iS importance lhan nutriment, 
whicli should be giYcn abundantly and in an ea.<:.i\y as1>imilablc form. 

The most impon:.\nl part of the Local 7'reatm.ent is to place the joint in a 
state of complete and long-continued ~·est, and in a f:worable position . lf 
the shoulder be affected, the arm should be hpt to the ~ide, and directed 
somewhat forward13, while the elbow, if diseased, should be maintained in a 
flexed, and the wrist, !tip, or knee in a. straight or extended position . ln all 
cases in which the lower extremity is inYohe<l, the foot should be properly 
supported, so thaL when reco,·ery is obtained the patient may not be left with 
~~pes equinus. It is recommended by many excellent m11horities, that if !~w 
hmb be found in a \'icious position, it ~liould be forcibly placerl right , wl11le 
the pat ient is uuder the influence of an an::esthetic, any resisting musck·s or 
tendons Leing subcutaneously diYi<led if nct.:eM=ary. I think , howenr, that 
the object may be, in many cases, quite as well an<l more safely accomplished 
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f 2.:::1;~::;,:~:r. 5~L:~~:~~f n1·~1~r:~:~~~~:~;I?:~s~~~:f f 2JE:~:~~::'~(~~~~ 
F-t1rgC'on prt'ler, with 1'0llle form of immo,·uhle appar~uus, an npc r ture being 

~~~e:0 o~s :~1~!,~1~:~i:·, ~'l:.1:fJ:~1~t1\~~ 1 i~·:~~~~1:i~;I t11~~t~~:t~o~r01;1~:;~ ljl~; 11 ~re~t1~~';11:~;i~ 
~;:;~:~~~ ,:~~~f~, ~~u~!~:\~::<~1~·;·~:~

1

1 ~
11c·"~;:~c~f t~~~it~~~:1~1:i:1~l:~isiou, which may be 

ettl:!ctcd h~· an lndi:t-rubbt'r acrnm11lator : with <l. spiral Fig. 2iR. 
wire spring surrounding the limb, as suggC'sted by J [olt
hou~e; or (which l prefer) with tlw ordinary weiglH-ex
ten~ion uppuratus--a mode of trC'atment which wa.-. usNl 
by Brodi<', and whiC'li ha~ bN•n since sucee~sfully resorted 
to by numerous surp-eons. The eflka.ey of 1his 1'imple 
apparatus may Le still further incrcm;ed by the applica
tion of b1eral Jon)! splints or ~and-bag::" . The relief from 
p:1in afforded by continuous cxteni"ion in ea~e,: of joint 
di1<<'a$e i~ nry ma.1·kt..·tl. lt. ap·pears to act by counter
acting the H.'ndcney to mu~cular spa:;:m, and thus 
w·nting tltc inflamed ends of bone from being 
together. 

'lith re~~u·cl to topical merlicctfion in cu~es of arthrili$, 
the IJe.;t application during the acu1e stage i'-', J tl1i11k 1 
rnmally a warm poultice, thOu)!h in some instances, dry 
col(! appear!' to afford more relief. Leeches m:iy bC' rC'
quirerl in "ome cn,;:;t_•s. "~hen the fir5t acute R~·mptoms 
b:\H' 1-it1bsided. benefit maY often Le deriYcd from counte r-

!f;·ii;~~~:~ei:~ !~::L:·~i·n~eo~l};,~ii:~~·r~,~7:rrt11t~1ea~~1~~~r~~1\1:.:r~i· 
suppuration (tlie patient being amcstlietizcd). by draw
ing the iron, heated to a. black heat only, rapidly across 
the joint, in lines at lea.;,t an inch apart i it is not nere::<- r 
!'=ary to produce a slough, ancl lhC' ~urrounding parts may 
be protected (as recommended by Yoillemier) hy coa.ting 
the whole with collodion, the cautl'r_y thus only affecting 
the part wliich it absolutely tOJl(•he:-:. XOlaton suggests 
the u:ie of a me1al ruler, a5\ a guiile to the lilH'5 in which Barwell"s ~plinl fm 
thC' cautery i:::. to he applied. The hot iro11. though making cJntiuuou~ ex
doubtle:<~ an efficient remedy. is one to which n.11 patients teui;iot1.fr__.. 

han· a foding of repul-.ion 7 and should, therefore, 1 think, 
Le re,.Pnecl for nry urgent ra,es. Blistrrin!l l ban t15\ually found quiU· 
satisfactory; tile blister should be placed O\'er the 5<w:iL of p:reatest pi\in, and 
it is better 10 use a small than a large blis1er 1 repealing it if neces5ary. lu 
1he chronic 5ta~t'.", great advantage may lJt' derived from painting the part 
wi1h iodine, n.nd from th e u~c of pressure applied hy me.ins of a !'=Oap pta. .. tcr 
and firm bandage. Marshall speaks nry faxorahly of the application of a 
solution of' the olea.tcs of mercury and morphia. in oleic acid, while Jhrwcll 
employs , in the gelatinous form of the d isease, injection<;. of dilutc1l tincture 
of iodine (one part to fifteC'n), not in10 the joint, but into the thickened M11·
ro11nding ti,..sues. Injections of carbolic acid ban been tried, a.nd sometinws 
with benefit. by KnOrr, Bueter, Pcter~en 7 Schmidt, ancl other surgeons. lf' 
s11ppuration occur, the case mu:-t be treated by free i11cision~. etc., as dirc<'ted 
in speaking of pyarthrosis; if the bones be but slightly in\'olved, recovery 
may still be somct inlf'.S obtained by pcr$everance iu consen·ati\'e treatment, 
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but under oppos ite circumst:rnces. excision or nmputat ion will llf'iually hl• in
clicn.tctl, if the joint b~ so situated ai:; lo admit of op('mtin' in tcrfon•ncL'. 
Fitzpatrick, of Dublin, ~pct\.b favorably of' the applicat ion of the pOla"!'la
cum-calcc, but n. ca:se th us treated by l\ lr. Ilolnws ended fatu ll y 1liro11gh t he 
developmenl of pyocmia. The loc:d ust> of sul phuric acid ha!i proved succl'~8-
ful in ca.:;es report ed by J. W. Jlawanl , a nd 01her surgPon:-; . 1ll ca,:l'" of 
gelatino11s arthritis. the chanrcs of spont•~neous recovery are so slight llia.t 
excision is inclica.ted at a comparatively earl y period. 

The accouut whicli hns beeu ginn abO\'C of arthritis in gene ral , will 8uf'
ficc fo r:~ desc riptiou of the affection as met witl1 in mo<;t of the ar1icubtio11...:, 
as the shou lder. el\Jow, wrist, k11cc, ankle, 1ar~al joint!>, c lc. There an.·, 
howc\·cr. two situ:tLions in which arthritis occur!', which impn·:::s certain pecn
liaritic~ on the clistm1'e, rcrpiiring rnore dct~~ilc<l considemtion; these al'(• the 
hip , nnd the s:tcro-iliac articulation. 

Arthritis of the Hip-joint, Morbus Coxarius1 Coxalgia1 or 
Hip Disease, is a ll :dfo<-tiOll or Clll'l_v lifo (more than two-third :; of a.II C<l'it:.5 
occurring i11 pel'~ons under fifteen years of agt·). and is much com1no1wr in 
boys lltan in g irl s. 1 Three \' ari ctit·s of the discn~c are recognized by Erich 
f-cu, nccording as il begins in the head of the fomur, the acctabulum, or thl' 
proper >itrnc turcs of the joint (especially the synovi:d memlmme); and !his 
division being, in some res pects, conve nient , l :; li:dl f'ol!ow that a.utlior in 
speaking ofj"emoral, ac"C.tabnlar, and artl1ritic co.calgia . 

.Nat11re.-'l'he nature of hip clisense has been a matter of much d i~putc, 

many distinguished snrgeons looking upon it as ahno1't a.\way15-, if not inrn
ri ably, a constitutional allCction, depending upon a tuberculou:S or scrof"ulous 
diathesis. The rema.rks made in a previous ehaptf' r upon struma , are par· 
ticularly applicalJle he re; while it is prolJable that, in a few cases at leiisl, a 
deposit of tubercle do<.'S lead to hip disease, and while then~ cn.n be no doubt 
that the :,;crofo lous llia thcs is docs act as a predisposing cause of the atTection 1 

there can be as little doubt, I tliink, in the light of" modern pathology. that 
mitny if not most cases nrc simply of an inflnmmato ry nature; rrnd that, in a 
majority of instances, the disease is to IJe looked upon a8 lmving a local 
origin, a nd (w hich is of the highest importance, in a practical point of \'iew) 
as specially dern ancling local t n•af mcnl. 

Oatises .- Thc exciting causes of hi p disease are 
trivial ch:na.cter, such as sligh t blows or falls, sprni ns, 
ing, or sitring on cold steps, or in wet grass. 

Symptoms.-Tli e sympl oms of the :tff(•ction ntry in its ditTerent stoges, 
three of which are commollly described by surgil:at writer~. Jlip cfocase 
usually begins Yery in:;idiously, obscure pains, which are probably cons idered 
rheumatic, and a limping or shuflling g:~it, often ex isting fo r some time before 
any deformity is disco,·ered. 

(1.) Poin is felt in lhe affec ted joint and in the corresponding knee, the 
laller symptom bei ng most ma rked in the femoral form of the disease, and 
•~pparently due to irritation of llni.nches of the an terior crural and obtumtor 
nerves. The pain in the hip is constant in the m·thritic form, of a very 
acute type, and accompanied with a fee ling of tension, and with tendcrne:;:is 

~\~~1:fo~~~ "~~~~~:t i1~r~~~:·~·:::,1~ing~\,:1~ :;1t~r~t~~~i~t~1;'g~·~>~~~~: ~~1~~~r~~e1~1~~~~l~;. 
spas m do not come on until a comparnti n ly late period. In the femoral and 
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1i~:[~i:)~l:~~f ~::;g~~:~;i~~;\f~~!~~J1~~~~~'.g~ 
so ( ~'.)t t~;::~,~~;~i ;~c~1~~~;; 1~~1;~r~~.1~{i ~~ ,.~-;~~a~!~1ti1'.:.t~!;c,~:~.·;~~'~: ,~.11\tfc~i ~~~~11~e 1~tt~~~~~:j 
~1pon as the a<:ull' fol'm, of the t.li:'e:u;;e. RerlitPss and Heat are rnrcly obsen•cd 
Ill :Illy tase, on :J.('COlmt of the deep situation of the joint. 

fie~~;?, ~:r~1;:~1~·'(,~~ I ~:$l~::~ )~~~l~: ~ll:t~1 ~~;t_~.l~ p n~:1~:~~:~1~~~l i; ·~~:s i !~1~ 1 
j E!\~~~ 

in,·olunraril_v a:-snmt><l, as mo~t ea;;;y to t.he 1mticnt. Slight limpin.rt :iccom. 
p~uil's this stage of the di:;.case . The second staye is m:irkcd by .fluttening 
o.f flu buttocl.:, the fold of the ntit.es on the atli:>ctcd gidc becoming a lmost if 
not quite obliterated; with 1his, there is elonyation or the limb, which in the 
IMg:c rn:ijority of ca<:cs ii". apparent merely. being due to a twist of the pclvil", 

f :~~::1t~l\~ei~l t 1~~11: C<~~~11~::~;~1l:~~:.~~HO~~ j~Jll:ll~~~~tt~~· :111l:l:j'I~~~~[\ {)~:~!~t! re.be ~~: lt:~l l~I~ 
this ~tag-e the patient stantl$, 1.hc wl1olr wei~ht is borne by the soun<l limb, 
that which is di$Pased being carrier! forward. Rexc1l, and abducted. I f now 
he be placed in t\1e recumbent posture, the limbs may be Urouglii LO tlic same 

Fig. 2i!L Fig. 280. 

Jc,·el, the dc·formity apparently dif-lappcnring; but. by carefu l examination it 
will he fouud tliat th<: relati\'e position of tlie tliigh and J>elds is the f"iune ns 
in the sta.11di11g po.:;rn1·e, the lumbar spine IJeing: unduly arched, and the pelvis 
rlistorted into :111 ;ibnorm:\lly vertic:d position. I n this sta,:!t' there is marked 
bm1•11c:::". and it is to th;; stag(' a lso that. tho pain in the knee particul:lrly be
long~. In the ucetabular variety of the disea:;e there is comparatively little 
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deformity, while in the fe1110ral, there may be, as Ion~ a~ ti\(' patient is goi11g 
abou1 1 apparent slio1·te11in9 (due to di:;tortion of the pd vi~).'' hit:l1. lioWl'Hr, 
yields to apparent lengthening, ,1fter :t few days' reM in bed. The deforrni1y 
of the third stage (between which and the second there may be an i11H:nal 
of comparntin· comfort) consis ts in addt1f'lio11 of the limb (Fig. 280), 11>:ul
i11g to sltorteni11g, which js greaier in appcarnucc than in reali1y1 with undue 

prominence of 1he butto1:k on tlic afti:-{'tt:d 
Fig. 281. sidc 1 marked obliquity of !ht· pchis. a11d a 

compensatory double la.tern\ cun·aturc of the 
spine. The rima natiu111, whid1 in tlie f;CC-
011d stage inclint•d towards the affccled 8ide 
(Fig. 270), is now directed a1cay from it . 
Tlte sliorteni1lfj of' 1he third stage of hip tlis. 
en!':e, i::, at tlie bcgi11ningol' that st:1~e, nwrdy 
upparent; m; the m:1!ady progrc1'se~, how. 
CYer, r~ctual shortening occurs, from altera. 
tion in the $li:)pe of the bones wh ich l'll!er 
i11to the- formation of tlie join! (Fig. tt'l), 
and in some case::, thouglt in fower llian was 
fonnnly suppose<l 1 from positive <lislocatiun 
taking pla<'e . 

(-1.) Dislocolion is chiefly confined to the 
femoral ''aricty of the tlisca~e, anJ itB ocel11·. 
rence is often a.ttcndc1l with marked relief 
from pain; if, :LS sometimes happen~. it rnkc" 

pln.ee without. the previous formation of a\Jacess, a new :-ocket ma.y be denl. 
oped upon the dorsmn ilii, the aceta.bulum becoming ~ratlu:dly filled up a.nd 
oblitcra.ted. In the acetabula1· form of' t!ic a.tl'ection the cotyloitl cavity may 
become perfOrate<l, the hc:td of the femur perh:\ps slipping through into tlw 
cavity of the pelvis. 

(·5.) S11ppurrttio11 may or m:iy not occur in the arthritic form of hip <li:s
casc, but is almost ine,·itable in the other varietiP:;. It occurs earlier in the 

acetabular than in tlicjemoral form of the 
Fig. 282. :tffoC'tion. The spot :tt which pointi1ig OC· 

curs is often signific:ant; thus an ah::;ce~s 
opening on the outer part of the thigh, 
below the troch:~nter, indicat<·s disca.~e of 
tl1e en.put femori:., while ;\bsce1'ses opening 
in the pubic region denote disease of the 
aecrabulum-the nbscess being intra· or 
cxtra.pcl\'ic a<·cording- as itOJil'nS aUO\-e or 
below Poupart's ligament. Absc~BS open· 
ing in the gluteal region m:~y indicate l'itlu:r 
form of the attec1ion. 

Termination of flip Disease.-The rir
tltritic and occasionally the othe r form~ of 
the disease, if sulnnitled to judicious treat· 
ment at an early period, may terminate 
f:worably, though in many caS(.'S 1he best 
tlmt can Le hoped for, jg a cure Ly anrhy· 
losfs. Even if tli~ joint Le :uichylo:"ed. 
provided that the limb have been kept in 
u straight position, the result will lx· quite 
satisfactory, the mobility of tlie pekis com· 
pen:o;ating in a grcn.t degree for thl' ~titfne~s 
of the joint; but unlc~s p1·ccautions have 
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been ta.ken with regard to position, anchyloi?-is with great deformit_v will ensue, 
such distortion as is exhil.iited in the accompanying cut (Fig. 282), being by 
no mem1f' un!'rcquently met with. If suppuration !tan~ occurred, :rn<l th<.-l'cfore 
we may say a~ a rule in C:l"CS of acetab11/ar or femoral co.cal!fia (particularly 
if followed by consccutiYC dislocation), the utmost that can usually be atlainc<i 
by conf'cn·atin~ measures is n·covery with a shortened, d(~!Ormell, atrophied, 
and often useless limb. Death may occur from sirnplc exhaustion, diarrhu.'a, 
tulJerculosi:", mn_yloid degeneration, or py~mia, or from son11.' intcrcurr('nt 
affection which woiild kwe been !\llCC<'ssfully resisted bm for the constanlly 
depreAAing influence of the joint affoction. 

JJiagnosis.-llip disea~e may be distinguished from rhf'umatism by obs.en•
ing the limitation of tl1e aflCction to one joint, and by noting tht' character
istic deformity. This may be rea.1lily made o.\pparent, as poi11te1l out by Prof. 
Sa~'re, by placing the patient upon a perfectly hard plane surface, when, if 
the knee of tLc atfoctcd limb be brought down, the lumbar ~pine in~t:~utly 
becomes arched. From l<6leral cun:ature of tlie spine with neuralgic tcn<lcr
nes.;.. it may be di1!'tinguislied by the pain being increased by pressing together 
the joint surfaces, and l>y tile existence of painful 11octurn;1\ spasms, while 
the <liagno;;.is from aidero-posterior cuna{ltre of the spiue may be made by 
observing: the mobility of the hip in that disease, and the ditforcnt f\eat of 
pain-though if' the al.iscess in spinal disease point on th<: outer :=;ide of the 
thi~h, pressing on filaments of the ol;turator nerve, there will Le pain rcfoncd 
to tlie knee, just a.s in lti1• disease. ~lorbns coxarius could ouly be mistaken 
for abscess e.cternal lo the joint. for disease of the knee, or for caries qf the 
great troclianter. by neglect of careful examination. From sacro-ilfoc dis
ease, the diagnosis may be made by obsen·ing that in tliat affection the seat 
of greate!:it tenderness is different, that there is no shorte11ing1 a11d no pain on 
mo\·ing the hip 1/ tlte pelvis be.fi:red, and that the pelvic dititOrtion is pcnn'a
nenl arid absolute. not, as in hip disease, temporary and relative. The diag
nosi:o. from separation qf the i1pper epipl1ysis of t!tefenwr with abscess, is 
difficult, if not impossil>le-a matter which, fortunately, is of no practical 
moment, as excision would be equally indicated in either affoc1ion. 

Pro,q1Wsis.-S1ati:1ties an• wanting to show the mortality of hip disease, it 
being but st'hlom, from the chronic nature of the affection, that the surgeon 

!1i~~1 t\1~ ~~::; 1~~~ii~~ctt1::~~~c;;;~~~1 l~~~:}~1~<~ti~~1 ~~~~n~~~~:~1'.~d, ~I~~ ~::~e~0~~~~18~ 
invoh·ed, recovery without operation is an extremely rare occunence: this 
impression is confirmed by the results of 9 terminated cases observed by 
Gil>ert, which garn 8 cleaths and but 1 recov<·ry. lt is true that hip disease 
doe1> not appear ,·ery frequently in our mortuary records . l.iut this is owing to 
the frtct tl1a.t the patients are carried off b_Y :1ccondary complications or inter
currcnt affections, to which the death is attril>uted-no reforeuce being m:~dc 
to the chronic condition, without wliich tho:-c a.ffhtious would not h1~,·e 

occurred, or woul<l not liaxe proved fatul. Femoral, trnd still more acctabu
lar. coxalgia, may be therefore looked upon a.s cxtrcmd~r gram diseases; the 
arthritic form of tlie affection, howc,·cr, offers, us already mentioned, a much 
more foxorable prognosis. 

J'reatment.-lt is \·cry important fhat early treatment should be adopted 
in e\•ery case of hip disease, and accordingly a rig-id ex:uni11atiC111 of the case 
should be instituted on the slightc~t suspicion of the <·xi~tencc of this sCL·ious 
affection. D11riu;t the.first stage of' the disease, the p:-iticnt should be put lO 

bed. anti the joint kept in a slate of complete rei:;t Ly th(• 11s(' of cxtension 1 and, 
if needful, tht' adaptation of' a suitable splint. J mysdf employ i11 ordinary 
longspJint, well padded, OI' sand bng:s, as in the treat men! off'mcturcd tltigh, !Jut 
the surgeon may use with equally g-ood results the C'flr\'ed ::;pl int of Dr. Ph rick, 
or one moulded from gutta-perclia, lcatlier, or pa!:itcho:u·<l, or splints rnadc 
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from wire gauz<>, as recommended by Bnrwcll nn<l B:iucr, or finally any of 
the forms of imrnoni.ble appamtus which were described at pnge 82. The 
p:irricuhtr form of .splint t1.$ed is a matter of inditli.!ren<.·e, provided that thf' limb 
he kept in :i proper position, anrl the joint in a i:::lale ofabso..il!J.! rest. To relie\'e 
pain , e.:;per i:dly the starting pain which i ~ one of the mo;:;.t distressin~ symptoms 
of the affection, continuous e~sirni is Lhe mo.st v:.thmble ag-ent whidl wt• 
posst'ss. The orJiuary weight-extension apparntus mn.y be used, a!'> in c:1ses of 
1racture<l thig-h, or Ilarwell's C'la.i::tic "Hl'CumulMor" nmy Le e mployNI instenrl. 
The simple weight is the mo.".t c01wen ien1 means, and is. according to my 
t:xperience, nry eflh:ient. I h:\\·e 1101, m yself', found it neces:oar_,. to re:--:ort to 
~ub<·u!ancous flivision of tlic tendons or spa$modicall y contracted muscles, an 
operation which h:ts, howe\'cr, been succc~sfully e mployed by Bounct. Bauer, 
Sayn.·, and 01her surgeons. lf the affoction lia\'e nm on to the second stnf!e, 
1he ~ame trratmenf is to be employed. logetlit> r with counter-irrilalion Ly 
IJlister:< or thr c·auler.r, applied to the sent of greatest 1min. usually :L lilll c 
aboHnnd bt>hind thci:rreal trochanter; th e gcnernl contlition of the p:1tic·nt 
mu~t at tlie snmc timP rccci,·e attPntion. the s lat e of 1he tlip;t'Sli\"C organs 
being looked to, :md the strength maintnincd Ly the administrntion of' food 
<\nd lollit'!', es1wciaJly iron :rnd cocl-li\'er oil. 

Jn mo.:;t cases of tn·thri"tic coxnl7i:1, :u1d in somt.• at lenM of the femoral 
nLriety, if th e treatment nbon.• <lescriliecl lie l':nly :1dople<l and strictly c:lrrit><l 
0111. a m:irked impron:omcnt will soon l.w nrnnifestPd, the pain and tt1ndcrne:"s 
gmdually disapp('aring. till at kngth motion of the joinl i:- 110 lon~er pro
ducti,·c of su tlt!rinj!. and the patient fee ls 11nd considers himself wf•IJ. The 
time required for this fa\·ornble e\"Olution of C\·enls, is of course n\riable1 six 

Fig . 28:3. 

S1tyre'sshorts11Jint1t1)]) lied. {S11yl'6) Snyre'slongsplintapplied. (Sayre.) 

or eight weeks being probably :i minimum period. If now all furrhcr treat
ment Le nr;rle('tctl, the disease will in a !<hort time almost iue,·irably recur, 
and probalily in an ag:gn1n1tPd form; and yet it is very important that rhc 
patient s hould Le no longer confined to be<l, but should be enabled to take 
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exercise in the open air. lt i;;: in tlie·m circums.tan<·t';;:, l think . that thl' inp;c
niou~ forms of appar:~tus dcvi:'cd by Dit\'i:-< , Sayrf', Antin•\\'..;, .Aguew, Taylor, 
Thoma:;;, of Li,·crpool, and 01 her surgeons, are particularly Sl'n·iceablt·: tht•y 
act hy keeping up extcns.ion and cotmter-ex1en;;:ion 1 while the patient i1' 
enabled to walk about and lead a comp;11·utin:l)" active lite•. 

ln thC' third stage of' the discas.r, the' treatment alrC'ml.v a(kiscd is ~till 
applicable, f'Xtcn..;ion being here particularly i11dicatl'd, in 01·dt· 1· to pn .. n.·11t. or 
t·ounteract the t<•ndency to s.horfening. If ohsress 
form. 1lie same plan ma.y still be continued. counter- Fig. ~S:J. 

irritation being. however. now abandoned n..;; useless. 
lf the ab$cC..;1' originate ll'ithin tlie synol'ial caps11le , 
di..;1c11<lin:r and t!trcatcuing to rupture the latLer, the 
pus may be <',·acuatc<l by means of' an a,;;pinitor, or 
::.i1nple trocitr and canula. witl1 pn.•eau1ions a~a.in::.1 
the entrance of air, a.:; advi:-<cd by Dr. Hauer. l"ntler 
oilier circum.;;fances, the abscesS should. I think. hr 
treated on the general principles hid down 11t page 
38.J- . It is rarely possible to effect the ab:-orp!ion 
of' pus under these circumslanees, but. the attem1 t i . ..; 
worrh making. and will occasionally ,.11ccccrl-as in 
a case mentioned by Barwell, a.ml as in one under 
my own care in which absorp1ion occurred u11dcr the 
inftucn(·c of dry cold. 

Aftc-'r abscl'~:::cs ha.Ye opened in cases of liip dis
<'iH', l<'a"in~ sinuses which lea<! down to c:u·ious 
bone. it is still poss.iblc in some in:::tanccs to 0L1ain a 
cure by anchylosis, and, in coisc,.; llOI admitting ot 
operation. tlti1" is the best termination that ean hP 
hoped for. Little can be donl'. umler th(':::C circum 
stances, b<'yond keeping the limb straight. moderately 
extended. :i.nd with the foot wdl s11pportt:d 1 whill' tlic 
Mreng'th of the patient is maintained IJy appropriate 
('Oll1ilit11tioua.l ancl hyp:ienic treatmC'nt. Jn mauy of 
the en . ..;es, hO\\-e\·er, which reach this condition (at 
least amoug the cla::$ of children that C'ome i11to our 
city ho~pital,;), cxci;;:ion, or pos.sibly amputation 1 may 
nfforcl a better chanCC Of Jifo than JlCl'SC\'Cl'allCC in A'p1cw·~app111·ntusf,,rcox. 
expectant treatment. ali:da 
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Rheumatoid Arthritis il' the name propo;;:rd by Dr'. Garrod for a peculinr 
form of' inflnmmation of the joint.-;, wl1ich W<l<\ dl'scribc<l by Adams. B. "'.\". 
Smith, and Cirnton, as Chronic R.!mtnHlfic Arthritis, and whith, in the Ca!'(' 
of the hip, i:; someLimes known as Jlorbus C'o:rte Senilis. The pat!tofo.tt.'/ of 
this disC'a!">t' is invoh·c·t! in much oh!'curity; rheumatoid al'thrit is rc~emb\{'~ 
both gout and rhcumati:-;m. and yet do<'s not appear to parrnkc of the nature 
of either or tho~e aff(:('fions. It probably begins with hypenl.:!mia of the 
8.fllO\' i:d membr:rnc atH! increased synoYial secretion, followed by thickening. 
and sometime8 elon~Uotion. of the liganwnts, gradual absorption or ossification 
of' the inter.articular ca1tihtg-e:s, and tinn.lly porcelanous induration a.nd ehlll'· 
n:Ltion of the bony C'xtremitics. Barwl'll, however, believc.3 that ostciti" i:i 
the primary condition, and that the synovial eh:wge is entirely sec·ondary. 
Jn I.he ca~e of the hip, which is the joint most commonly aACctcd, thr rouml 

!:~~~~::~:t c~~~~:l:f,~.\~s~ ~;~~l~~:~e:t:~!H~f p\l::~c~OI~~ ~e~f~1;1~s ::1~·~~~t:!.~:·:; t~:~la~fi~;;~~ 
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The cenix: femoris beromes shortened , 11pparently by inter.;titial nbsorplion, 
anti i$ often i:;m-ro111Hletl by vn::;tular fringr·-like projcclious of the :;y 110\'i:~I 
mC'ml.mrne. The acetabulum becomes e11larged, and sometimes fhlttcncd, but 
in other cases deepened, so ns to sun·ound 
the head of the fomur as with a cup. Ex- Fig. 2SG. 
1e11sin• stalact itic bony outgrowth:-; often ap
pcm· about tile b:\se of the gr<•:lt trochantcr, 
:111d {',.;. p-:cially along the inter-trochanteric 
line, while $imilar ostcitic formations arc 
developed in the ligamc111ou;;; and other :-;oft 
ti,.;.,.;.ue~. On ::;:ection, the bone is found to be 

:~~:-~e~c\\'Hi~~<~, a~~ c~~l::~)~~o~:!Y '~~~~\\te~·~1i·~a:~ 
tion. All the j0int$ of the ~keleton may Le 
im·oh·cd. but those in which the disease is 
moRt commonly ob,.;en·etl, are the articulations 

~~:1 ~~~1 1~1t1h~1i1t~~iJ;,1t\111~ 1~~\~~i:fJ; .. it~:1·:~cc~;!:f1~~ 
ro C:mton. the true pathological condition in 
tho;;;u ("a,.;e;; de,.,cribcd by Soden and other;:: n.;:, 
1\i,:;phlccmcnt of the long hc:~d of' the bicep:1.. 
The joint,:; on either side Hl'C often symrnc- Appeflrance or the head of the femur 

trita\ly am.•cte<l . in rhenmntoid arthriti$. tDrniU.) 
Hht.•unrn.toid arthritis u:::ually occurs in the 

~~~Ml~· aat1\~\1 ii~a!~1~:::~~~~t~~·J:~~i:;~1~i~~\~:c~rc11 ;e17:::::~:; f~~~;~~s ~f ~;~: ;di~·~'.~s1~ 
appears in most ta-.es to re;:,ult from the action of cold in persons of debili
tated con~titution, the <lrnlopmrnt of the a..flCction in any particular joint 
being ::.omctimcs ha~tcne::d by traumatic <:a uses. 

Symptoms.-The cliflea;;;e beg-ins with pa.in of a rheuma-tic cha1·nctcr. 
increa:.:.ed. in the en.Re of the hip, by st:rnding or walking, and followed Ly 
impaired power of motion, prennting the patient from either .;;;tancling erect, 
1;,tooping, or sitting in the orliinar.v po!'tturc. Tile limh may at rirst appear 
len;!lhe11ecl, but sub::>equently Uecomcs shortened from c h:mgt•s in the.· slia.pr 
of the bone:-:.. the apparent shorteuing heing ~till furthrr incr('ascrl by obliquity 
of the peh-i!';. Th<' limb iR somewhat flexed and eYCrtcd, the bullock becom
ing flattened, while the trochnnter is unduly promillcnt und thickened. 
Crili.'.kJing, or g-1::!!:.ing-, may lw dicited by rotajing the limb, being evidenrly 
produted hy the stala('tit i« formation!'. :\lre:Ldy rC'fi.11Teli to, and by the mhbing 
tog;erlier of' Lhe eburnated !'=urfaet·s of bone. The muscl('s of the thigh waf=te, 
hut tlio:;;e of the <-alf of the leg maintain their nutrition; the loss of motion 
in th<' hip is in some d1•gree compcn."iated for, by increased mobility of' the 
lumbar n:rtcln·:P. Suppuratiou occnsionally, but ,·rry rarely, occur;;;, nor, 
according to Barwell, b there any icnd('11cy to the production of anchylosis. 

Diagnosis.-l~heumatoid art.hritiR is chiefly intrresling to the smgeon 
in a dia:,rnostic point of ,·iew, hcin~ fr<'quently mistaken for fractun• in the 
neighborhood of tli<' affected articulation . The diagno ... is can usually bC' made 
liy inquiring into the hi ~tor." of the case, and by observing that the affection 
is 11ot limited to a single joint. The artl1ropallties, or a.rticubr affCctions 
whicl1 depend upon Je,.;ions of the nerves and nern·-centrcs, prC'scnt many 
analogies to rheumatoid arthritis, and, according to )litcliell 1 are often cli ni
cally indistingui"ih:tble therefrom . 
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Prognosis.-The di'.'eai:::c ii:: very !"ehlom fat:~\, hut. on thf' othrr hand, i~ 
extrt•nuc>ly chronic and iutractnlJle, and produ('tin~ of a grrnt deal of p:ti11 and 
di~comfort. 

Treatment .-But little can be done in the way of treatment, hl'yond 1lie 

employmunt. of onlina.ry hygienic me:uis a111l 1he admini:,!mtion of 1011ie:-: 1 

C!:i)JC(_·ially c0tl-liw1r oil 1 iron, and quinia, the aHi.·eH·d joinL lJein~, durinµ: 1ht• 
a.(_' llll' stage, kept at l'('!sl, and ocra,-ionall,r IJli"H'rl'd. Jo<licle of po1a ... ~i11m lll!L)' 
he "'ometimcs ll"('d with ruh·antaµ-l·, a!:i m:~_v he ari<t'Hil' and guaiacum. R. \\'. 
Smith f:peaks highly of the latter dru;:r, in combina.Lion with sulphur, rl111harh. 
alk:ilir .. 1and aromati(':-;. Changf"of' air.and a re .. ort to YariouR mineral .;prin~", 
m;~y Le properly advi~ed in l50lllf' ca~e.;. With rrg::ml to motion of tlw f]j.,_ 

ca ... l'il .ioinls ( in tl1t' chronic Mag(') 1 it may bC' ~aid lhal tlic p:itil•nt may take 
a:-; rnu(_'h exercil"e ns can be llone without i1uluti11µ- au aµ-~p·a,·ation of p;~in. 
Eril·lif:.!'ll recommends, in the ease of the hip, extcnml ~uppol't hy lll('an,.; of 
httt'nd irons, joint.l'd oppo~ite the arti('nbtion,.;, with :i pelvic band a11d k;tllil1 1· 

hO('kl't for the thigh and leg. }_:,':rcisio11 of the /11'p lia .. 'i been rl';:;Orh'tl to in 
1hi"' aHCction, hut is not to be rccomml'IHicil; thC' pro::pective b<·uc·fit.; of the 
01wrn1ion, under 111<·~(_· l'irc·umstances, arc not !--illllicil'IH to compe11,.:.Ltc for lhP 
ri~k '' hich would ncceti~arily attend its p<:rformancc. 

P1rn1ART11H1T1~. 

Tlii~ nnmc is applif'(l hy Dupby and Go'.'.i-;t1 lin to a conditiou f-imulati11g 
arthriLiR, but due to infl:unm:ttory changes in t.lw 1H'ighlJoring bur~m ;uul ollu·r 

i ;~~1::~ 1 
;·:li ~ ~~ ~~:·m\~ ~~ ~~ .. 1 o;.i · :11~ ~(_·j~ ;I I: e~~~:1~~: e},11 ii:;~ I : ~ ~ ( 1tl ~~:::~~I t;l~~:~~l I~~:~~:: ::~,~·t;: ~·.l: 

m:1y b<· made by oLsc·n ing tlint Lut one joint is afll:ckd, an<l from n<·malgia 
11~· noling a. petuliar trackli11g which may ht• tommonl~r clctected l1y palpatiou 
of the atfocted bur ... ~•" Tht' treatmt'nt in tlw acute :;tage l'On:-;ist~ in the c11-
fon·4 •11wnt of n·~t, "ill: tlic u~e of ('alapl:t ... m.-1 or belladonna. and mcr('urial 
oiutnwnti and at :i later period in friction with ;.;1i11111la1i11g liniment.;, :uHI the 
l'mplo~ mcnl of pa:;:;ivc motion to pren•nt tile occurrcnce of false :rncliyloisis. 

ANCllYLO:o\ IS. 

Fr('(1t1ent rcferCll{'l' has bf'Cn made in the \)l'C'('eding pa~c~ to the ('Ure of 
joiut-di~ea~es by a11d1ylosis, a word which, aR Ll~l·d by f..m·gcon:-;, is equivalent 
Lo slijf'-joillt. Anc/1,1/losis, or ankylosis (the la1ter i." etymologically tlw more 
(·oriv<.:t ~pelling), may be inromplete or completr. Jn incomplete or .fibrous 
a11cl111fosis, the i:;tifthe..-s is tluc 10 thitk(•ning of thC' joilll ('ap:;ule, with thl' 
d1·' dopmcnt of' band~ of' fiLro-ccllular material whith l'roi-;s from onC' articular 
~urfiwe to the other, and whi<'h re:Sult from lit(• org-anizaLion of inflammatory 
lymph, or of the granulation Mructurc which in joi11t-tli~C'a;;;c.- repln.l't'~ tlic 
i.yno\'ial mcmbnrnC' and ;uti('u!ar cnrtiiagC'..-. The fititfoc:-<s of the part i~ 

!1irtht'1' pro1notcrl by <:onLraetion ;md adhe~ion of tit(• 1wi~hboring mu:;c\l'S an<l 
ft'll(lon:s, thl' latter IJl'i11g almost exclu1'inl,r <:oncerncd in the produttion of 
the :..o-callcd.f(dsc wtchylosis, which rc~ult!-o from mt•rc di~use. Jn <"r>mpleteor 
bony ancliyfosis the joi11t may be l'ntirely obli1l•1·:itcd, the articnlating ~urfan•:-1 
l1t·i11g united throu~hout by bone (synosto.11i.~). or (wltid1 iR prohahly the more 
l'ommon coudition) tht•rt' may be tiLnms anthylo,.;i:-:, with till' :-<Upl·raddition or 
o:--.;1·ou.; arclH·:". or lmnd~ 1 which tro~=- from ~i(k lo .;i<h· cxtt•rnally to the joi111. 
aJHI which may be new formation~. of the nature of l'XO::.to.;e::., or may result 
irolH tlic th•po:-;it of Q.;:.;ilfr ma!\C'l' in Jigamf'llh OJ' otht•r pt'l'-('Xi..,ti11g SO\! !'ll'\11'
llll'l'S, Bon.'} :uu· hylosi~ is l':\t'(•\y met with 1•xcc·pt a<;; tlw result of tra11111r1tic 

arthriti.~ , tiLl'OU~ ancliylol-iis L<:ing lllOt'C common in the ordinary fonn~ of tile 
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di"C'ac;r, particularly in pali('nt"" of a st rumouc; din.thf';;;i,;;. It not unfrequrnt ly 
hap1wn~, indeed. under tht• lat.r<'r circmn.;t:.\ll ces1 that, whi le more or h•,;s 
1wrtl•(•t andiylo . .:i$ i;;; t:\king platt' in one 
part of : ~ joinr, caric~ or ll ('l'l'O,., i ~ i"" in Fig. 2R7. 
cxi.:h•11t·r :it anolhl'I'. 111 bony :uichy
losis t\H•n• is abi!OILLtC'h' 110 motion of !he 
joiut, while in thc.fifn:o,,s Yaridy .:\i,!!ht 
motion may always. be el icitt>cl by r:i r<•fu l 
('Xaminn.tion. particularlr if the patient 
be in a s. tai e of ana:sthe,.ia. 

Treatment.-Thc trNttmcnt of' an
C'hy lo"i" 'ari c~ ;.u·cordin~ a" it is complete 
or i1womplet1•, and :ll'l'Onling- to the posi
tion in wlii<"h tlH• joi11t \ia.; bP('OlllC :; tiff. 

I. F'ibro11s ..1:lncli,1jlosis in a Good 
P1ni!io1t.-7"0 treatment !< houl tl be 
atlopted undt'r the>=e eireum;;t:uwPs until 
all arute i;!flammatory symptoms Jia,·c 
suh,..i.Jt'd; when the di,..l':l"l' h:i::;; b<'come 
chronil'.passlremotim1 may be cautiou;;Jy 
t•mploy1•d, being aidNI hy fril'lion.: 1 the 
:-alt doudll·, etc. 111 fibrou<: a111,:hyJo;;; i., 
of' the elbow. the pa.ticut may him.;clf' 
pral'ti:-e pa.:si\'e mo1ion hy ~wi 11gi11g- :i 

flat-iron or other weig-ht. as :ulvised at 
pa~P 2Z7 . . \.1lrnnta;!P i!' oecn.,ionally 
dc·rin•d from the u:<e of well-p:vl1h'<l 
:-plint;;, 1hf' an~lr of whid1 may b(• nwied 
hr nu'an .. of a Stromi•,·er':< ,..new or other ::<y11011o~h of hi 11.jolnt. (Pirric.) 

F<i°mil:tr contrivanee, ~r from tlie IM' of 
continuou!oi exren ... ion b;·1•Ja ... til' hands or by a WC'i~h1. J t nrn._r be. in >:ome rare 
C<M';; , ju.;tifi:ihlc to attempt :.:uhr utaneou"- di,·i.,ion of the rcstr:.i.ining intra
ar1ic11lar hand<:, but tlH· op1•rntion is not v(' 1·y promi!'.ing, a nd is nete";;;iu· il.v 
aU<1111l<•d wi1h som<' ri :-;k . Fibrou.; nnchrlosi>: of tli l' shou/da i~ oft en f"ollow<•d 
h.Y th<' dcnlopment of a bur:-a hc·nenth the :~i<"ap u\a, th!' motions of wliid1 
hon<' g-in ri .. e 10 a crackling souud , descr ibed by T crri llon under the namr 
of "'uh.:t·apular friction. 

2. Pi/,rrms ~ 11irh,1jlosis in a !Jarl Position.-lf the c·lbow br anchylos:.ed in 
an t'\. l1•111lc•1l po.;ition. or the shouldn, knee, or hip at. a ri~ht augle, it heeonws 
important lo atlopt mor(' ~wt iH treatment, thou~h no 01wration . .;hould he prr
fornwd until acnll' ".Y mpt onh lia.n• pa .. ,;ecl away. Jn many ca .... e:;;, particularly 
in tho.:c of rhc unm1ic ori;.d11, it it:" po.;,..i ble at once to n• . ..;!nrc llir limb to a po)l.i
tio11 in wliith it will hi• lht •fu l , liy forcibly .fleJ"ittf/ rwd utendin.'l the joi11t, 
iincl thu" nipturing: l11(• i11trn-arti 1· ubradl11.::.:ious1 11·hil<• !he paliPnL is in a !:lliLlr 

~ :~ :~ :::\' ( l)~~ ;; .j :~fl(); l~ ~l:~l ~~-· t '\~Ii\:: I~~ ~·i~, ~:II !::;~II~ l~ll ;( ~:~:;~;:;)]/;: (~ ;j:(' lil; ~l·;:l ~ ~~: ~~~'.~: ~ ~ ~ 
ant·c· lw rnatle by conlral'l<•d tc•111lons in the 11ci~hhorhood of the joint , th<•se 
~ houlcl 111' "ubcu1ancou.:I~, iJi,·iilPd, a ti:•w days bPin~ tht•n allowed to clap"<' 
h(•forc rhe 1•mplo~·mr111 of <'Xh'n-.ion . _\n_v inflnmmation which follows tlu• . ..;c 
ma111l'll\Te . .; mu"! Le trPah•d upon ge nen.\\ principle~. J n the ca.o;c of' the hip-
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joint, subcutaneOU!' os.teotomy, by Ad::i.ms's or Ganl'i' method, may oflC'Tl he 
rcsortrcl to. Tile deformity met with in anc:hrlo::-is following :trthl'ili'i of the 
knee-joint, usually consists in fle.xion, bnckwnnl ilisplaccnwnt of !he tibia 
upon the condyJe,. of the femur. and outwa.rd rotation of 1he leg :ind foot. Jn 
these cases, simple exlcnsion, C\·en with di'i!:>ion of the h::un-.1ring tendons, is 
not sutlicient, the bnckwa.rd d i,.phtccmcnt persisting, and rendering the limb 
weak am.1 comparaiively useless; under snch eirc11m,i,;t:mccs. the ingenious 
apparatus of' l\Ir. Bigg (Fig. 29 1) may be cmployrd, which acts by means of' 
springs, drawing the ht•:td of the tibia clownw:irds and forwards, while the 
contlylcs of the femur are :tt the smnc time prc::sed upwards and brlckwank 
Subcutaneo11s <li\'i:::.ion of the adhesions 11ni1ing the fomur and patella is :-.ug
gested by l\Ir. "\\-illett, ~tnd has been achantag-eously r<'sorted to by l\lr. 
J\fauntler. Anchylosis (If the kn<'c in a pm;ition of over-e:rtension is extremely 
rare; it is well seen in the a('companying illustration (Fig. 288), from :1 

patient under my care in the Episcopal Jlo,.:;pital. The displacement in tlir:-'' 
ca--es i~ an exaggeration of that which is co1nmonly observed, the head of lh<' 
tibia slipping cnlirely behind the femur ancl projceting in the poplitcal 
Jn cases of' pn.rtinl .fibroirs anc/1.ylosis, complitated by frequently 
inflammaJion of the joint (Fig. Z80), excision or amputntion will not 
qucntJy be required. 

}'ig.288. 

Anchylosis of knee-joint in po~ition of O\'er.extcnsion. 
(From a J)atientin tl1e Epi~co1,al llospitul.) 

Fig. 289. 

3. Bony .tfocltylosis h1 a Good Position.-lf a joint be aOCcted with hon~' 
anchylosiR, ant! in su(']1 n. position as to retain the nsefulucRs of the limb, pru
dNit ~urgery would dictate that 110 opera1io11 sl1oultl be rc1'lorted to; an rxeep
tion may be occa.'-ionall_v made in 1ltc case of' the elbow, which may he in 
some instnnC(!S advantn.geouRly excised undt•r these circumstances. P. JI. 
\\ra!Ron and AmltuHlalc prefer to an ordinary C'xc·b.ion of the rlbow, a partial 
operation, in which the lower portion of the humerus only is rcmo\'ed. 
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4. 8011,11 _ lnc11,1jlosis iii ,.t Bad Position .- Y:~rious oprnitions han! bccu 
rmployed to rem(•cly bon~· anch~·lo;;is unlkr the;;e circumRLnnccs. 

lfip.-Dr. J. Hht•a Barton, of' tlti;; ri1y, in lhe year 1826, treated a case of 
Oto5eo11.;; auehylosis of' tht· hip, b_y ~awin~ thl'Ougli the femur brtwren tlil' tro. 
chantCI'~. thus allowing th<' limb 10 bt' bl'ought into a strnight position; tliP 
patieut 1·ecovered, as was ant.icipaLUd, witl1 all :irtificial joint, which remained 

l"ig.29l. 

c 

Barwell'sspllulformakingeoulinuou"exlenston lligg'sappa1·atu>-forcoutraetlonof1hek11ee 
in case~ of ancbylosis of knee. 

movable for ~evera.l years. This operation is oft<'n said to have consiRtetl in 
the cxcii'ion of a wedg<"-··d1a.ped picct> of bone, but a rcforene~· to the• original 
account of' the case shows ch·al'ly !hat but one Sf'ctiou w:1s mad<· with thc> 
:oaw. Jn 1830, Dl' .. J. Kearney I{od_!!<'r"', of New York, improvl'd upon B:~l'
ron'"' opcra1ion by removin~ a disc of bone from between the troch:.tnt('r~, tlic 
portion ex~cctf'd being linlf an intli thick at its ouh'r, and tlir<.•<.•-quar!cr:S of 
an inch thi<'k at its inner sitle; tile oprrntion proved successful, the mobility 
of the 11ew joint pcr:oisting af't<'r two and a half yt.'ar"' . 

]n 1862, Dr. 8ayre, of NPw York. still further imprond upon Hodgcrs's 
procedure, hy remo\·ing a segment of bone from bl'l.wecn tlu.• trochar1icr:S, the 
upper section l>cing semfrircular, with i1s corica\'ity d0Wll\\':1rtl>', :l.nd !he 
uppe:r encl of tlie lower fragment being roumled off, so a~ to imitate a:. closely 
as possible 1hc natural fonn of a ball-and-socket joint. Dr. IJ. Lcisrink l1as 
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labulntell ten case.-;, in which one 01· olher of tl1e:-e oper:itions wa!' re,.ortf·d to, 

~:111 !~.~ · 1::i1~~ig ~if"~~~~~~11··: !!~~'~! ~~:~' l~::~;. ::~:·~t~1c:~ ~-:1~ 1, r;u1\! 0~ ~~:~~~~~ .. 1~}. (~;~ 11~~~ 
burg, who ha~ operated on bot h liip::; of the ::anw patient, give !'CH'nkcn opc
l'ations (on sixteen 1w r:o;ons.), of wh ich i'IC\"Cll arc known 10 ha\'e proq•d fa1al 

-:i mor1ali1y whicl11 thoug-h large, is less tha.n haR followed exci:-ion of 1he 
heat! of' the femm for n.nchylosis, two out of four cases of the latter operation 
hn\'ing 11..•rmi1mtcd in dc;it h. 

\ \.-.Adams h:15 recently sugger-;tcd a return to B;Lrton's me1 hocl, liw opera
tion being, how<'''e l' , matlP s11bcntr111eons . and no alte1npt be ing made to s1·cure 
a montblc joint; t li e operation th us modi tied has heeu perfornwd, actording 
to 1\ l r . .Adams, in thirty-three cnscs, only t hree of which terminated fat:dly, 

Vig.202. 

1 ln Snnds's, Jc~sop's, and Lund"s cases, howc,·cr, mo,·abl~ joints were obtained. 
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.,JiapPd rnn~.::. c>mh rarin~ tlw en ti rf' thi l·kne::;s of th r hone, nnd eontnininµ: thf• 
<-'C1111lyle" of tilt' ti.,mur, la·nd of 1he tihia. nnd pa1c>lla. p(• 1i'or111 i11~. in t:u·I, "'hat 
Jm,.. :.<i1we been ealled "t'Xl'i-.ion i11 a Mod ." Jn H.\.");}, tilt' :-came :.<urµ:con, in 
a <'a"C' of filirou:;; anchylo .... i:-;, 1'U h-.titutC'd for th(' r('ll10n1l of a \\'{•t\p:t• --.liapP1l 
1t1:l"' ' · an onlinary t•xc·i.;.ion of 1hc k1we-joi 11t. tli e parts b<'i11g !:'ll h~eq11t• 11tly 
held iog(' thcr with :.<i h(•r wire. Culbert~ou ha::. <.·ullcctt'll fourtel'n (':H:.l'fi of 

Fig. 2!"13. Vig. 20-L 

~ubcntrtuf'Qn1< o.~teotomr of i'oth thigh bone~ for ancbylo11i~ followlul{ hi11-d1sea~e. (1'"rorn a p:11i<>nl 
iu the Chlhlreu',, llo~11it.,l.) 

Barton'" Oj)C ration . to whi<"h shouhl he add1•d f\\'O ot hrrfi (~uc(·f':.-~fu l ) hy 
Bl:wkman, of O hio. a111l .J. E. Adam..:., of London, makinµ: in a ll sixh'<•n 
<-'a;.;c·,.; with two ck:uli.;,. whilt.· Olll' or ot lu:r of Bta·k's llH'tliod:5 appear,.., :1t(·ord
i11g- 10 tlte ~ame autlior. to h:nL' l>e1•n cmplo.n·d thirty-n int• times wi1h fi H 
d('ath,.;-lhe mort:tlity of Liu· fo rnwr 01wration Ll•i u~ thu:- 12 .. ), nnil tliat of tht• 
latt('I' :1hout 12.8,pN CPnt. 

A :-afi..r 11wthod <·0 11.-.i;.;t,.; in s11iJ('uta nf'011:-ly 1wrforatinµ: thP :mch) lo,.;.1·d joi11t 
in \ariott.'i rlirection~ by llll'a 11 ,.; of' n sui tabl e drill ( Fig. 10!1), tl1e rc111ai11i11~ 
hony adJir,..ious li<·i11J! tlieu fol'('ib ly ruptur('<i, and tlw li111h being, af'tl'r a ft•w 
day,.. gradually lirouglit into a ,..trni~ht po,..itiou IJy :rn c·xtc1uli 11 g :ippa ratu~ . 
Thi_ .. opl'ration app{';u·s to han· hc•('JI first >'uµg-e . ...;fl•d liy ~lal:.rnigne. who pro
po-.(•tl 10 u,.;.(' a chi,..<·I and mallrt (a~ ha,.;. !:'inct• 1H'l'l1 110111,_• by L. 8. Litli1• aud 
)fau ndt•r), 1houglt Di<•m.•11had1 had previo11~ 1 _,. ;.;u~:i1·...;ted i::eparation of the 
unih·tl joint Ly me:tn"' of H l'hi .. l"l and !-aw-not, hO\\('\l'r, u:-:<•d :-:ubl·11tau1·011·dy. 
Braiu:ircl. of Chil·:1g-o, in l ri.) I. prcipo.~ecl to apply tlw cl rill to the IJ011e imme
diflfl·l.'I abot·e t!teJoi11t. and tlit• li r1'1 operation upo11 lld1oo pl:\n w;\s 1)(>rfo1·111t•d 
hy P:uH·o:l.o,;I of' tliiJ-. t'il,r. in I H.j!J. Brainard ,...;u h"l'qtu•ntly applied the tli·i ll 
to ihc knee.joint it ~dr, and Lill: operation has since bc:cu rl·peatcd upon bCH.:n.1.l 
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O('(':\sions by l"lrof. Gross and olhcrs. Nine ca-.;(·,.,, <'OllN·lt'cl by S. ,V, Gro"" 
in 18G8, had pron~d uniformly ~ucce .... r.;f'ul. Tlti,; proretlurc i~ l'Crin.inl)' pr<'· 
fombl(• to any other t hat ha,.., as yc1 1 been ~nopo~cd, l;c·iu~ nut only atk1H ll'rl 
with ](>"s ri!:ik to li fe, but ha,·i11g the ,great advantage of' not slwrte 11 i11g tliL' 
limb Ly the rcmornl of' any portion of bone. 

LOOSE CARTILAGES J S ,JoJST5. 

Treatment.-This. may be palliati,·c or radical. The palliatire trcat
meut com1ii-!1;; in :o;upporting the joint by mcang of an e lnst ir lmndagr, :;o as to 
r<'il.trnin it.; motions, and le~~('n the ri~k of the loose body becoming caug-ht 
betwt"en t l1c articulating 1mrfaccs. Hilton :uh i::es tli:il. the loose cnrtilng:t: 

: : .:~ ;~~ d 31:~)!~ ;~ ~<~ ! 111<· ~:~ :~: ;;;,t ,:~; :~\~ t ~ ~~~ ~;; ~ ~:~~;.n ~1~1~ b11~~~~.~ g,~ \~:~;~ ':~,~;· ~~~/~ ~1s i ~~ 
obtaillc<i. The 1·adlral t1·ent111<'nt, which <•o n si~t11 in rcmo' i n ~ t lw fore ign 
body, ci1 hel' IJ_v direct or by s11bcu taneon" inc ision, i;;:. atte11ded wilh con,;i<l~ 

cr:1hle risk to lift', tlte mortality of the direct opcrnlion bcin:r, acconling- to 
11. La1·rey1s nn<l llri.rwcll's stati f:;t ics, 18, and of th e subc u1 aneows procedurf' 8, 
per cent. llpnc<.• ne ither shonlJ he employed, tmlC'.c;.c; the <li~en<:e lie nttcn<h>rl 
with so mueh r:.uffering as to make illtt•r!i:>rC'nct• absolutC'ly necc:..;i<ury. The 
direct opcrntion consi:sts in making a sullicicntJy free inci~ion OYer the loose 
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('f1.1·1i!n.ge, which is firm!.'· fixed hl'lwe<.'n thr surgeon's finger n.t1Cl tl111mb, the 
skin being drawn to oue :::.idc !'O a~ to make :i Yalntlar opeuing, a,.;; rcro111. 
m<'mlcd by B. Bell. Tlic loo:<(' cartilage is tlu.'n squcczctl out tltrour:h the 
cul, whic·b is immediately closed, while the limb i:-' kept at res! upon a splinL 
Any inftn.mma1ion whid1 m11y follow is to bt• ll'Catcd npon 1he principles 
alre:tdy laid down .1 Tile snb1·ulaneous operation, which, though much sa.frr, 
is more diflicult and more likely to reiiult in failure, consist11 i11 lixing tht> loose 
carlilu~e as before, and di,·idiug the synovin.l membrane OYer it wi1h :~ loug 
tenotonw pa.ssctl subcutaneou~l.r beneath tlu· i:;kill; lhe foreign body is tlwn 
sqt1eezcd into the periarticulm· ~u·(.;ol:l.r tissue, where it may be lefl lo he 
a.b:<orbed. or from whence it may he l'e1110,·ed by llirect incisio11. after some 
dn.ys• intcn·al. as :Hh·iscd by Goyrand. Another plan, inll'Olluccd, and sut
cessfully practised in 2.J C'H"-1'S 1 by Hquare, of Plymoutl1 1 il" to s.quecze tltt• 
100.,1' cartila_f!c into, but not throu~h, the suhcutancous opening in tbe synovia.l 
ml'mlJr;t.ne, tixin~ the fon'i7n body in that position by means of a compn·~s 
and adliesi,·e strips. The point :u which the illci:;ion is to be made, in the 
case of the kne1•, wliieh is tlic joint u::ually aflCded. i:o to the inrn;r ::ille of, 
nnd a little below, !be pate]!;~. If' tl1e c:irtila!?,'e cannot be fixed h.Y 1he sur. 
geon's fingt•rs. ~lacCormac's pln.n may be adopte<l, and the offending body 
tran ... fixecl with a. needle or fine trotar. lf there be more than one loo.-:.e 
cartilage, it may be ncccssm·y to repeat the operation u.t a sllbsequent period. 

ARTICVLAR ::s'EL:R.\LGIA. 

(HystedcalJoiuts.) 

Diagnosis.-The <fo1gnosis from arthritis muy be maJe hy ob~r·n·ing 
the diffused aud s'upl'rficinl diaracter of thl' pain :tnd tendC'rnCss, which are 
no1 increa'SCd by pressing 1ogethor tile joint surfaces (as wo11l<l be the ca.:e in 
arthriti..::), and ar<' not attended with the otltcr signs of iufl:unmation, and 
with the constitution<'l.I disturba.ncc, which would Le prcsicnt iu an ordinary 
cas<' ofjoint.di);efl."<'· Thr rigid contraction will often cli~a.ppem, if the 1mtil•11t's 
atH•ntion be suddenly called away, nn<l if an nm\:~thctic be givcn 1 the motion:-3 
of the limb will be foun<l to be unimpail·cd. 

1 \Vlu'n pe!'form0d with tho ])rccautions of Listt>r's nntiseplio method, the risks or 
thi,; O!)Cr:ttion <trtl1 according to Barwell and Bartou, reduced to a. rniuimum. 
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Treatment.-This co11sisti' in th<' adoption of mf'asnres to improw• the 
~latl' of the patient'~ gent.'ral health, pmticularly li_v at1t•utio11 to tl1{' cli
gesti\'C function~, and by th<> U1'C of tonics and anti:->pasmodit,., with tlil' c·oltl 
<!r1u('he ~Hid frictions to the affi:>('!ed joint. Jf contraction (•xi:<!, the limb may 
be slrni~h tencd while the patient is in a state of ana.·Mlic:::.ia, :rnd may Uc kept 
for a fow ch1y~ sub~cqnently upnn n suit:lhle splint. 1\lornl 1rca1nwnt i.- quite 
as imporfa11t a:; pliy"it:JI, :rnd ihe p:uicnt f'hould. if po~iiible. be indu(_'ed to ('0-
operal<' with the su1'f!<'Oll in tlw adoption of the mea11:-. employed to promol<' 
n:cove1·y. Jn the Leli(•f that the di~easc is mental, ii is somet imes nd,·i:w<I 10 
work upon 1hc p:itient's imagi nation by pretending to perform an op<'rntion 
for her rcli<'f; though such :1 cour::;c ma_r oceai::.ionall~· succl'ed. J beli1•\·<· the 
:'lll'gcon will do helter, i11 the em!, by dealing perfectly hone1'tly wiih liii'\ pa
tient, and avoiding even the appC'aran('(' of deception. Jt i:-: almo:"ll ll{'cdlci::.s 
to say that such lwroic m(•ai::.urrs a:- amputation 01· excision. or e\·en the app li-

:~~ :1i:i 
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clcctriciry to t.hc affected joint. 

CHAP'l'ER XXXII. 

EXCISIONS. 

Indications for, and Contra-indications to, Excision in 
General.- I. Excision is ind/coted (I) in ea.;c a bone or joint ii; so extcn
:-;iYl'ly <ii1'1"ai::.cd that it..; remornl iii irnpcrntiv('; here the qLwlition is b1.•twl•t•n 
a111p111a1io11 and cx1·i.;ion , and the latter oper<lt ion should always be preli•1Ted1 
provided that the eirt·um::.tirnC't'~ of the particular t·a~e admit of a choice. 

(1) Eni1'ion is ..-onwti 111 c1' justifiable, where tht• amount of tli~t';IH' is 11ot 
f';llllicient to warranl a mputation . and yet wlu·i·e lhe ti111e whidi would be rc
quirNI for a :-p<u11a11eo 11 s cure would lJC ~o long"" to render Op(.·rnti\·e intcr
forf'nee prow~'" or whl:'l'(.' the utilit.\' of th(' limb would be le . .;s aflcr a sponta
rwous cun' thnn it wonld lw afttr l'l'mOv:d of tlw joint; as in the elbow, where 
a cure Uy anchylo:sis would be particularly undesirable . 
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2. E.rrision is, on lite otlier ha11d, contra-i11r/fratetl h.'' ( l ) the extent of 
tli"t.':l.<:Nl bouc bcin)! :-;o g1·ear thar ii~ rt'mon\\ woultl rend(•r the limb iw in m11n
branee, and lei's u::;cful than a well-fol'llwd :5tump i tlii~ i,- pal'li1.:ula.rly tht· ea"c 
in lhC' lowC'r cxtrc1nity1 Uut in th e arm, pro\·i1h:d th;~t rlie hn.nd be prc:;crvcd, 
very considerable portions of bone may ofwn bl• properly remo\'ed. 

(:?) Excision should not as a. rule be pr:u:ti~cd in ea<;es of (H'Ule disease, 
experience show ing that Hmputation is under ~uch eireum::itancc~ bcttt•r tole
mted. l lcncc, if operati\'C interf\Tence be 11l'CC:5!"ary to prt•:<-crn.:o lit(·, in a 
ca:-:e of n.cutc bone or joint d i:5t'a'C, amputation will usu:tlly be indicatcfl: ex
ci,:-;ion of the shaft of a bone m:\)'i howe\·er, be occa~ionally proper in cnse:; of 
acute necrosis from subpcriostca.l aL~cc~s (sec page.)'/ 1). 

(:1) If the soft tissues around a. cli::lea-:ecl Lone or joint be exteni" ively clis
casell, infiltrated with lowly organized lymph, and ridcllcd wid1 sinuses, the 
rt>:-:nlt of an exci:;;ion is less apt to be satisfactor~· than und(•r opposile c ircum
::'tancc::", though the operation is not aL.:;olutely contra-indicated by :;uch a con
di1ion. 

( l) Either extreme of life is con.;,ickrC'd unfrworable to exci~ion, on accou nt. 
of the long period required for recoYery after the op('rntion. and, in thf' ca:;c 
of early childhood . on account of the l'i:-.k of iuterforing with 1hc growth of 
the limb. which i;-; chiefly dependent upon the intpgrity of the epiphyseal 
cartilages. Bocckd. of' Stra:::lrnrg, howe,·cr. from au examination of 0\'('I' 
t\H'nty eases of arrestc·d dcn"lopmcnl. 1 conclude,- that the shortening is le."':; 
due to injury of the epiphy::of'al cartilages 1ha.n to cli:-:us(' of the limb owing 10 

pain or to mus«uhr atrophy-causes which would be equ:llly acti,·e if exci
sion wel'e not performed. This is confirmed Uy my own obi;;cn·ation in a case 
or di .. ea>"e of' the knee of twenty-thrf'e year;;:' duration, in whieh tlic leg was by 
mea ... uremcnt four inches shorte r than it:o; fellow: by excising the joint and 
strai,!!lllf~ning the limb, wliich was much l'Olltl':lctcd 1 though a con1'idcrable 
portion of bone was of comsc rcmo\·cd, I g:wc !he patil'nt a limb which was 
pr:tctically two inclic."' louger than it had been JJ('fore tl1e oper:ition. 

(-'i) A bad stare of tlw gener:1l health, particuhu·ly if dependent upon or
ganic \'i.-:ceral di:-;ca"e. a.s of the lung;;, li H'r, or kid1wy::-1 mu-..t almiys be con
.::idered a contra-indication lo excision. The long contincment which usually 
follow~ the operation, with perhaps long-continued and exhausting suppura
tion, will seriou"'l.\· complicate thr chances of recovery in :-.uch a ease. 1 lc1H'e. 
if any operation at all be required in a patient sufli:-ring from a<lrnnced phthisi:;;:, 
or from Bright's di:<:ca.;c, amputation will u:;;:ually be the prdCra.ble prol·edure. 

From the abo\·e remark<:, it will be srcn th:tt. while excil'ion i,:, iu suitable 
cac;c . .:;, an admirable and truly con~en·ative operation. and in eH!ry wa.y supe
rior to amputalioni yet it ii-. afh:I' all, only ;ipplicalJlr in selected cases; hence 
it i:-: ol.n-iou:-ly unfair to atlf'mpt, ac; ha.; bef'n .:;omrtimC's done, to pro\·e th:H 
excision is a. Jc.;s fatal opcrntion than umputalion, by a <'omparison of the 
statb1ical result:-. of' the two procrdurc.::-onf' being h<'lbitually resenctl for 
fa\"Orable case:.;, while the other i:-; indi:-criminately :ipplied to ~ill the remain
der: greatly as I admire the operation of ex('i~iou, l ca11not but heliern that, 
ca:teris paribns, it is, in e\·ery 1·egion of the body, at least as fatal as the 
corresponding amput~1tion. 

Process of Repair after Excision.-The :rrowth of tile lony bone:;;; 
in t/1ickness is :tcrompli,;,Jicd hy means of the perio-:teurn, a11d in fen9tlt lJy 
lllf:llll~ of the epiph_n•eal car tilag<".:. Il t'n<•f' 1 in ('XCi~ing portion::; of tlie shaft:.; 
of bone:o:, it is of the utmo~t importance' to prc~cn·c the perio:-tcum, h.v tlil' 
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Operation of Excision in General.-Thc 
<piircd for llie operntion of excision, an· ~catpcl s 

Fig. 296. 

which should be prcl.ty thick at the back, and 8Ct in stron:.r hnndles; a !'tronp:: 
probe-pointed knifo, with a limited eutt ing edge, will aJ.;o be found useful for 

Fig . 2!)7, 

clcnring the soft part~ from the bones in the deeper portions of the wound. 
]~one forceps of various s izes nnd sha.pes will be required, the most important 
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llC'inJ? ~trong cutting pli(·1·s1 nncl the lion-jnwc>d forceps de:-i.igned by Fergn:-i. . ..::ou 
(Fi}!. :2t}G). Gougt•s nnd gouge-fo r<:eps will also IJe found U1"Cful fo r dl•:ding 
with ('ariou.;;; IJoue. The saw whith J prefer. i11 most ta,-e::;, i:;i. tliat d(·~igrn"'d 
by But<:her, of Dublin (Fig. :2fl7), wliid1 has the i;rcnt nw1·it of allowing thC' 
blade to he fix<'d at any angle, or cn·n (.'Ompletely rcnrswd, 1-'0 a:; 10 cut from 
belo\\' upwards, antl tbu:- prC':o;e1Tc the ::i.oft pnrt:; from injury. Jn clTlain 
cn.;t•;; (as in exei<:.ions of the hip), the th:i.in saw ie more convenicnL than 
:iny other ill;;;tn1mcnt. 'l'hC' chain may he 
::i.lippNI on•r the p:lrl to Ue n::mo,·Nl. or may Fig. 2ns. 
be applied by the n id of n strong curved 
necdl<', or an ingeniouf: eontluctor de"i"C'd 
for liw purpo;:;e h:v Dr. Buck, of ?\ew York. 
l f nn ordinary saw be employed, a «patula 
or re!ractor mu,:t be ~lipp<·cl beneath 11te 
bo111• 1 in order to guard the ~oft pnrt"; a. 
good in:"lrument for the purpose is the 
·· rr1'ection ~ountl" of Blt\1Hli11, or tltc probe
pointC'tl groo\'cd retn1ctor de..:t·ribl'd hy ])1·. 
D. l:.rince. of .Ja\.'k:oomille, lllinoi::i.; or, 
which in -:ome ('a-:es will proH as :<ati..,fo<·· 
tor_y, an ordinary brontl lithotorny :-.tatf 
groo\'ed on the lmt·k. which may be readily 
~lipped around 1hc bone anti then turned 
with it..:: <·01wcxity t1pward<:. .\nothcr in. 
strum<'nt which I Iim·c found of n1.luc>, is 
th(• knife-bladed forcep,; of' )lr. Bntthcr 
(Fig. :H19). Thi.:. c·uts lik<' a pnfr of :-;cis
~or .... :ind j,.. ,-ery<·fli.t'ient in rem<H·ing the 1hickcncd and 
ti."-!'Ue~, whic·h, if' allowed to remain, are :1pl to slough 
gre"';; or cure. 

Fig. 20fl. 

J3utcl1er's knife.bladed force11• for c:i.:ei~ions 

The particular opernti,-c for cxeision in variou,: re-
gion!' of the hocly. diffor of to the parts to he n·mon•d; it 

;;~:i~'u:~~c:~~~~.\,~~~.~,·~:~~;\! 11 as po:o;s i hlc tl~!:eu ~:.~:.~;~11~d ~pc,\~~01:~ 1~~·~1l:~~~ 
intrl',.;pa<:C'!'<, «o a"- to a'oid unne('('.";;ary d('::;tnH'tion of ti!<sue . Tlic incisions 
~houhl. if practicable. inr!tt(lc any sinul<l.e<; tlu1t may be JH\.':-;ent 1 and should be 
mnde so a!-< to 1woid injury to the p1·incipal n:!':o;(']s and nrrve.s. The perios
teum should be pre:-<ern•d 1 if pol'~ible, and the amount of bone l'ClllO\'Cd :<.hould 
hr n., :-<mall as may he con"i~tent with the thorough extirpation of th e di,;
<'as<'d "trudurc. It i" a good plan in excising joints, to 1·1·move Lut a thin 
lnyer with tlic• saw, and then to attack any necro;;:ed or carious «pot~ with the 
gou7<' or trephinr. The rpiphyf:eal line ~hou ld nC\'er be t'llCroachPd upon in 
children, anrl, crnn in adul t ,_, it is importa11t not lo lay op<'n the mcdnltary 
canal. Ca re n1ust lJc taken not to mistake bone which is merrly inflnnwd 
:nu! softt•ncd (111('(l11llized), for that which is carious, nor bone 1hicke1wd aud 
roug-heued Ly infla111mation 1 for that which is neeroscd. The skin and other 
soft tis:sues, no matter how much altered in appearance, should be as a r1tle 
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not haring been ascertained. Extirpation of the !':Capuln. subsequent to am
putation at tlie shoulder, ha!': hel'n pn1cti'ied by 1\lu!:lsey, l{igaud, Fcrgu:0so11, 
Buck, J ... nngcubeck, Bus{'h, l\rakowizer. Stirn~on. J('affn.•::;on, Soupart, ~rnd 
Dcrouhaix; the eleven ca::.es giving ,-.;ix reco,•cri('::; and four dcailis \two fl'Om 
recurrent di:;:;rase), and the terminntion of one being unknown. Total is tlius 
more succei':-<ful than partial excigion, !JG cases of which ha,·e giYcn as many 
a.:; :?9 deaths, or nearly one in three. 

Clavicle and Ribs.-The cla1·icle may require partial or, in rar(' in
stances , complete cxci::;ion, on account of cari(•::;, necro8is, tumor, or com 
pound fracture . The inner ext remity of the bone may also require rc::.ection. 
if it be so displaced as to produce dangerou~ comprc.<:sion of the Cl.':'ophagus 
or trachea. In cases of necrosis, the oper:1tion may be made subperiostc:~I, 
and presents no particular llitnc11lties 1 c~ simple inei:oion followinµ- the course 
of the bone being sulficicnt for the purpose. In casl'i' of tumor, the opem
tion is both diflicult and d:ingerous, ihc priucipal risks being from hcmor
rl1age and the entrance of air inro the \'Cins. The cmirc cht' iclc has bcl'n 
extirpated more than a dMcn times (the first operation of the kind h~wing 
been performed by ::\JcCreary•1 of Kenwcky 1 in 1811) , and in only about onc
thircl of the cases on record has the operation proYed fatal. 

]>ortions of the ribs ha,·e been frequently exci~ed, in cases of caries, nc
crosi~. (·om pound frncturf', wound of ::in interco.-:tal artery, c1c. The operaiion 
is not particularly diflicult, but, except in case of necro~i:;, wht•n the pl'rio..:
teum can be detached, is attended with considerable ri:::.k of injury to tht! 
pleura or en:n the peritoneum. ThirtyMseven cases mentioned by ll eyfr lder 
gave eight deaths. 

Shoulder-joint.-Excision of the sC'apulo-hmneral articulation, or of 
the heacl of the humeru,;, may be required in case::; of arthritis, caries or ne
crosi!":, compound fracture or dislocation, or 1w11 -

malignant tumor. For malignant dis.case the Fig. :300. 
operation would, I think, be improper, as un
nec<'::;"'arily expo::>ing 1he patient to a recu1Ten<·e of 
the atle('tion. The operatim1 may be conn.•nicntly 
performed by making a single longitudinal inM 
cision, beginning somewhat to the out::;itte of the 
coracoi<l process, and carried downwards and 
sli~htly outwards-pa:;o:.ing between the fibres of 
the deltoi<l muscle, in the line of the bicipital 
groove for about five inches. The long head of 
the biceps bt>ing helcl to one s ide, the capimle is 
di,·ided, and the tuberosities of' the humerus 
freed by the u~e of the probe-pointed knifo, when 
the head of the bone may be thrust through tlie 
wound and rcmo\·cd with a cha.in sa.w, or, in 
young children, with strong cuttiog forceps. Jf' 
the glenoid cavity be disea<:ed, it m:iy then be 
attacked with thr gCluge-forceps, or mn.y, if neces- Exrisinu C>f shou!d('r.joln~; Ion 

sary, be exposed for the application of the saw gitudlual inti~iun. (Erich~en.) 
by a trans,·erse cut. as dirPctcd for excision of 
the scapula. llemorrbage having been arrested, the womul may be closed 
with a few points of sutu re, a space being left for drainage (and pe.-haps a 
tube introduced), and the arm then supported wit.ha sling :uul axillary pad. 
In some cases, as of tumor, the longitudinal incision nrn.y not ::1111\it<' to gi\'e 
access to the part, an<l the su rgeon may then rn.isc a fbp by means of a 
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V-shaped cut, or one in the form of a l i T , or U , as may be though! mo!;t 
convcnit>nl . Thr~c all lmve the common di~aclni.ntagc of involving- a trans
ven;e di,·ision of the fibres of the deltoid, and of therefore protracting tile 
hcnling proct·:;;,;, as well a" of cntailiug subsequent WC'aknes.., of thf' limb. 

The first exci:sion of' tile head of the humPrn~ for di'srase, npp(•ar::: to h:n•e 
been performed by Bent, of New C:1 . .;;;tle (Engh1nd)i in 177 l , while th e fir.:;t 
comple1c excision of the shoulder-joint was performrd by the cider )[orc·au, 
in 178(-). The op<'ration is quite a succes,-f'ul one, considering ill' magnitude, 
1 ()1) ca~es of CX('i,;. ion for all cau:::cs ha,·ing giYen. according lo l leyfchkr, Lnt 
:30 deaths,•~ mor!:dity of lcl's than 18 per cent. I f exeisio11s for di,.;rasc 
alone be considered, the statisties ~ how an almost ('qually farnrnble result, 
JJ.) cases t:\bula.tecl by Cuibl'l'tson gi\'ing !)4 recoYcries aml but 2 1 den.th;; . 
The pl'e::.erved iirm is known to li:wc bc<'n u~cful in more than thrrc.fourths 
of the successful ea .. -.e:>. The risk which attends this procedure, therefore, is 
~o moderate a.s to render shoultlcr.joint excision one of the most sat isfactory 
of surgical opcl'n.tions. 

Fig. 301. 

Fig. 302. 

t-;xciecd extrcrnitie~or h11111<'ru~ aud ulna. (from a ~11edmen lu tbe mu~euru or the EpiH'Ol"lil IT0111ltal.) 

~; t~; 1\:c; 1 f~·;c}:;'.:;1;~ n~1 1:~ 11~;! Rf ~!Y~::~~~t~~st~1,\~ l~re~~~: ~io~s st:~~;:f~:;f ~~!~~ 
t.:edure (sec page 237). The operation consists in making n. single longi· 
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tudinal inci~ion on th<' out('r ~iile of the arm, lwtWl'Cll the muscul:w inln
:<pacl' ... ttml, after carefully di\idin~ a11d ;;;trippinf! off liH' 1wrio:;1t•um (" hid1 
!<hould always be 1n·l'"('l'\"Ccl), n·mo\iH~ as g reat :rn cXlf'nf of' bone <t"- may \)(' 
thought necC~i'=ary with ;i c·liai 11 :-:aw; the reM•ttccl hony ex1re111itic.-.: :-;ho11l1l 
thC'n I)(' npproximated and hl'l1l tog(•ther by nwaus or n Rlrong metalli<· i:; ut1ll'('. 
;ind the limb placed at rc . .; 1 011 a i; uitable spl int. 

Elbow-joint.-Excision of this articulation may be rrquired for chroni(' 
cli ... ea.;e of 1hc joint. for IJour auchylosi::<. or for rompouncl fracture or lnxa
tio11. The lower C'nd o!' 1hc hunwru:' W<l-" re.Sl'('kd IJy 'f:1i11man (in 17.JK or 
]j'.-1!'1), :i111l by Tyn-', while thl• olt•rranon and upper part of the ulna were 

~~:11::1;,~;tc~. ~~~~~,~~n~~·":\~ei 111·\~~.'~jo::~t1 ,:.:~~· I:·~~ Fig. 303. 
IOrnwtl by the eltlcr ~Ior('au, in Ii\) 11 in a l'a!'e 

of' l'hronic dise:H'.' of' tli\' arti('ulation. Tlie opc
ralion may he co11n·11il'nt ly done (as orig in:~lly 
.\oitt~~c ... h.'tl by I\wk) h_v nwans of' a ~inµ::lc lonµ-i
tudinal inci,..ion, Jx>µ::inninµ:: two incJI('.; abo,·e the 
oh·<·ranon and earrit•tl about titre<• inl'he;;; helo" 
it. tlu• lint> of the ineision bein:r p~wallel IO the 
\'Olll':'\l' of 1he ul11:1r uern:', aml a fow Jines to its 
radial .;id<>. The only point requiring ~pt'cial 
:\ttention in this prO('('dun' is 10 U\Oid iujuriug 
lht.' 11l11ar nen·e, which llllll't Uc carefully dis:<t•cted from it s positiou bt'hiud 
th<' inner concly le (the C'dp:c of the knife being kPpt elose to 1he bone) 1 atH l 
then held Out of th<' way with a blunt l1 ook o r spatula. The hal'k of th1' 
articulation being thu-.: 1·xpo.;('d, lhl' o lc>cnrnon should IJe clt->:i rcd, aml may 
thl'n he eut off with strou~ L'llttin~ plier~, this, thouµ:h 1101 e!":-<Cntial, i'l'ninµ
:rrl'utly 10 facilirnte the _ .. uli.;eqt1L'l1I steps of the opt•ration. Jn order to pn•
sPrn~ the funCLion of' tlw tri(•<•ps mu--clc, Spe11<:1· di\ ides its tendon liy an 
im·L·rlt'd A ... Jiaped i1wi.;ion, while I lodge" and :\fau111ln 1ake care not to eut 
th(• IL'lldinous fibres which an• iuserted into {]i(' fa!-il'ia Of lhC formrm. " 'itli 
the !:'am<• ohject, Prof: ~ayrc l1·an_·s tha.t portion of tlu· ol<'Cnmon to which tlu· 
H·1Hlon i~ allached. Tile joint being forcibly fh'xed. nnll the forearm tlirn!'t 
haekward.;, lhc lateral li~amc11ts may now he tarl'fully di,·idcd witli tli~· 
probe-pointed kuifo. Tl111 01wnnion i:-:- cornplt'tcd by rc1110\·i11g the cmHlyh1s 
:rntl the articulatiug- 1'11rfi1(·c.; of the radius anti 11ln:1, with Butd1er',., !<aw. 

~~:!(~~(·~:~~(·~~;~e z:~a~;:;n~~~l(~ i ~~ ,'111~u:,\1~('\~~ 11~~~!~:;;~·1,. bej~li~~~1~::.11/llil:~·;·}~'~~~l~~e~~:-:-, 1'. :~ 
f:'Xl<·rnal anil intt!rnal <·ornJ.,·h·s of tile humlTll... Some sur~POlh employ a 
tran.;,,·<•r:-e incision in additiou to that which has !>1'('11 dc· .. cril1ccl, ma.kinµ; a 
wound of this form f-.. whill' oth<'rs (as .:\lr. Butcher, and the late )Lr. Sy11w, 
add al..;o a. S('Cond lo11g-ituilinal inci,.,ion on the out,:;idP of Ilic joint-H. thus 
formi11~ two 1·ect:rng11b1· flap..;. The ~impl c Iorigitudinal incision is, liownl'l', 
p<'rli:«tly !lat.i:5faetor,v i11 the 111ajority of casesi, :11111 is b<:t1er adapted for rapid 
hf'aling than eiLlwr of tlw olhl·r:-:-, having no letHll'llC.Y to ~ilpC. A!i ~0011 a;i 
the h\e('tling lias bec>n clwc·hd, the wound 1-ho111cl h(· lif!htly clr('~s;ed, am! 1h1• 
limh laid upon a pillow, or wdl-paddccl "-p lint, in a m"arly straight po.;iti011; 
:tft<•r a w('1·k or two, whc•n co11 .. o lidation lia ..... he~un, the spliut may he cfo.;. 
l'anh·d, and the limb !'impl_y i-;upported in a !'lin:r. 

The> re ... uil;;; of elbow-joint excision, wh('n pc>rfornwc1 for chronic joint.dis
''a"-1', ar<• commonl_v ,·er.r .!'al isfal'tory, :317 ca.;1·s talmlntcd by ('u lhcrtso11 11 :1' ing
giq·n but 11 death.:, a mort:dity of only 10.8 p(·r \'('Ill. Oiiier reports :rn 
C'aiws pnfor11wd by tli<• !'.uhpcriostl·al method, of' wlii('h only.) pron«\ fa1al. 
"\\'ith rl'gan l Lo the contlition of the limb af'll'r <'Hision, 1lie .:;taLiiiti(.:al rl'-
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~ult~ :ii'(' equall,v :-::iti-.faclo1·y: lhu~, acrordi11~ 
to llo<lg-e!l, 77 out of' l"\!I patients who rel.'O\'('J\'1L 
had lt~f'ful :U'Ol f;l. wl1ilc in 91 out or J 18 ~lll.'('j'-;~
ful ca$CR tab1ilatl'd by Jlt"yli . .'idl'I' arnl Bocchi, 
the p:itients could make g-ood 11-;t• of their pre
F.en-ed limbs. Padial exc i ~ion of tl1e clhow
joint appcai·s to b(• a lc;;s ~uccc·~"fnl operation 
lhan fotrtl t•xei:iion, whi(·h should therefore be 
prefoned, even thou~h all the arlicular cxtn·
miiie~ be not di:R":L"ed. Twenty-one (':1-:iCS of 
partial exci.-,ion cmbr;u:cd in 110d~es"s toiblcs. 
ga\'(' five d<·:~tl1;:. tl1r('C ~ub:i.eq uenL am1iuta.tion~, 
and only nine rccorn1·ie.s with a useful limb. 

Radius and Ulna.-Dr. Compt-On, of 
?\cw Orleans, in 18;);3. excised tlic whole ullla.. 
and ~rreatcr p:irt of t,he radiut:, while thf' whole 

~~~l1i·~: ~ll~~; ~l~~l~,.~;:~~~~lll~);,.~~1';~~11~\~l~~:~;~l~: 
by Jones, of' .}er::_;ey, by J~cph Bell. of Edin
burgh, :)nd by Jlutchison, of Brooklyn 1 Xew 

York. Erichsen in one ca.se ex(·ised the elbow-joint, together with the grca.ter 
portion of the radius. while \\'illia.mson nmdc a. still more ex!en<oive r~crion, 
embracing the elbow-joint and the entire ulna. The ret"nll in a.II of thc8e 
cases appears to have been siitisfactory, the patients 1-ecoYering with usefol 
limbs. Partial excisions of one or botli bones have been frequently performed 
and usually with n~ry good results. The operation co11sists in making a 
longitudin:d incision on the back of the forearm, in the line of the bone to be 
resected, the periostcum being if po::i::.ibtc prcse1·vc<l~ ;rn<l the bone <li ... i<le<l 
wit.h clmin saw or cutting l'liers. 

/ Wrist.-Thc lower extremity of' the radius was exeisecl by Cooper, or 
Bungay, in 17.)8, but complete cxl'ision of the wrist-joint St.."'<'lllS to liave been 
fir;"l performed by the e lder ?lforcau, in l 7U I. Tlie articulation nrny he ex
cised by means of one or two longitudinal inci~ions on the dorsum of the 
wrist, the carpal bones being removed piecemeal, or by Lister's O'peration. 
which is thus perfonne1l: A radial incision begins about the middle of 1h1· 
dor:;;a.I aspect or the mdim:, on a \c,rc>l with the styloid proce!l-51 and passc:o; 
downwards and outwards toward.:; the inner side of the mer:~carpo-phala.ngeal 
a1ticulation of the thumb, but, OH rcii.ching the line or the mdia\ bonier of th<> 
mct:~carpal Lone of the int!Px ting-er, diverges at an obtuse angle (Fig. ;JO.I). 
and passes downwards longitudinally fo r half the length of that bone; an ulnar 
incision Oegins two inches n.bovc the end of the ulna and immediately in front 
of that bone, passes downwanls between the ftcxor carpi ulnaris and the uln:i, 
and tcrminatei; at the middle of the palmar aspecl of the fifth metacarpal. 
The only tendons nccessnrily divi1lcd by 1his method arc the extt"nsor.s of 1hc 
wrist. The trapezium is 10 he separ:Ltc<l from the rest of the t'<irpu>i by cul
ting wilh the bone fi:)l'ceps before the uln:w incision is m:1de, but is not t.o be 
removed till n. later stu.ge of the opcrn.tion; similarly the pisif'onn bone is to 
be separated and left attached to 1l1c flcxor carpi ulnariR, while the hook 
of the unciform bone is also severed and left attached to th<' annular liga
ment. The tendons being then raised both before and behind the wri5t, the 
anterior ligaments of tlte joint m::t.Y be diviclct1 1 and the cutting pliers intro
duced first between the ca.rpm~ anti radius, and aftcrwardi; between the ca11>n,; 
and metacarpus. Its connections being thus divided, the whole carpus (ex-
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ccpt the trapezium ancl pisiform) may be pullccl out with a p:tir of strong 
forccp~. The articulating cxtremit.ics of the mdius and ulna cnn now be 
ma.de to protrude through the uluar inci1'ion, and can he retrenched a.s muc.h 
a-., may be thought d<'sirablei the ulna being sawn obliquely so as to retain its 
styloid process and thus lc:::scn ilic ten-
dency to su~cquent displacement. The Fig. 305. 
articu lating ends of tl1e mctaearpt1l bones 
are then protrud('(l and exci:;ed 1 and the 
operation compl~ted by <lis.,cctin1Z out 
the tr~lpezium, anU Ly remo\·ing the ar
ticulating surf:wc of the thumb, and as 
much of the pisiform and hook-like pro
ccs,; of the unciform as mav be IOund 
ncce:o:~'lry. A portion of' the uin:w wound 
is lcfl unclo$ed for drainage. :.111d the 
haml is kept during the after-treatment 
upon a splint fittl•ll with cork :-upports 
for thE' palm nntl thumb, or, wliid1 would 
answer as well, nn ordinary Bond's :.:pl int 
with tile side pieceB rcmo,·e<l. 

The statistiC'S of wrist -joint excic:ion 
for di~aBC arc quite fa,·ornhle, 8.5 tcr
minatcrl cases, tahulakd by Culbertson, 

~;;~~e~lt~~:~~~t~\~~~:~~' and:~ many,. 
Hand. - The metacarpal bo11es or 

111etoro rpo-pl1alangeal Joiuts may be ex
cised b~'s.imple longitudinal inci~ions on 
the back of the hand, the extensor ten
dons l~in:;!: lwld to one side. and the 
bont:" section:; made with strong cuttin~ 
pliers. A simil:1r pl'Ocedure is rc•quired 
for excision of the inter-plwl<mgeal 
joiuts, except thaL in this c.a"'e the articulation should be approached from 
the side. 

Hip.-Excision of the hip-joint may be required in ca::.:cs of inj1ir.1J (espe
cially from gum•hot wound), of /1ip disease, :md pos!<ibly ol' uecrosis, though, 
in c·ases of the latter 11.HCction, it would usually be proper to wait for the 1'pon
tanoou.::; ~eparation of the femoral epiphy:-;is, which could then be extracted 
wi1h cornparatin~ly little ri::.k. Hip-joint excision has likewise bcc11 per
formed for maligncwt disease, for onc!tylosis, and for rlieumatoid arthritis, 
but i::. not, in my opinion, a suitahle operation in .any of tho$e conditions. J. 
w·. Jlowe has l'ccordcd a case of succcs::;fu\ excision of the hip for u11m1ited 
fracture. Excision of the !tip-joint was suggested by Clifl.rlcs "'hite, of 
:'llanehcp;ter, in I 769, but was firi'it prrtctised Ly .Anthony " 7 hite, of London, 
in I 822. The fir~t operation in this country appears to /Jave been performed 
by Bi~dow, of B0Rto11, in 18,i:?. A simple longitudinal incision on tlie out
side of the limb will uc:ually give ready accL·~s to the joint, but may be sup
plementPil. if ne('C>"sary, by n trirn:-;,·cr:-;e cut formin~ a f-- . The i1H·~1 
which I my,:;elf" prefer, is that rccommc1HlNI by 0. Ilcyfoldc1-, which be~i1rn n. 
littk• aho,·e and behind the grC'nt lrochm1ter, lown.l'ds wliicli it pai11'<'S in the 
line of the fihrcs of tlic gluteus maximu.o;, and then, cnr,·ing around and 
behind the trocltanler. pas::;es downwanl.s and slightly backwards, ending o_n 
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1lie linca aspera. between the insertions of the gl111eu~ :ind va.slt1"' rxtcrn11~. 
(Fig. 30G). This incision forms two irreguhr flap~, the loo:-<'ninµ; of' whid1 
:dfonls abundant room for the subsequent steps of the operation, while 110 

muscular fihres are didde<l transversely. Jf spontam·ous di:.;;loC'ation hii-. 
occurred, the hca<l of the bone may Uc at once protrnded through thl' wound, 
but under other circumstances the cap>=.ule must he opened, and the li~a
mcntous i:;tru(.'tures cautiously divided with the probe-pointrd knift'. l'rof. 
Sayre lays great stress upon the importance of :L imhpcrioste:li exci:;ion, \111t 
my own experience leads me to agree with ::Ur. Holmes in tliinki 11 g that 1111• 
suhperiosw:tl method presents no p;~rticuhr aclvanhiges in this situation. The 
fomur may be divided with the cl1ain !"::t.W (or in young chililrcn with cu1ti11g 
pl iers) irnmedi:l.lely below the gr<'at troclrnntPr, it being nlways advisable lo 
remove this portion of Lone, C\'Cn if not diseased, as it is apt io become M1 

sub~er(ltently, and to interfere wirh union by protruding throuµ;h the wound. 
The acetabulum should then be carefolly ex:unin0(l; if h~althy, it may be ll•l'L 
untouched, Lut if cm·ious or necrosed, it should be freely de;i.lt with, loo-.o 

Fig. 306. Pig . 307. 

pieces being extracted, and any pnrt 
that is diseased but not loo,;:.(•, re
nio,·ed with the gouge-forceps;, tre
phinc, or Uey'1' saw. It W:1S for
merly taught that interference with 
the acetabu lum was unjustifiable, 
nnd that extensi''C disease of tlie 
pelv is thercfo1·r forbndc the hope of 
succes::.ful exci::.ion; it is now, how

A. B. Line of lndslon for excision of hip.joint. e\'Cr1 well e::-ta.blished, through the 
(lleyfcJder.) labors of Ibncock, F.rich::.en. and 

others, tlmt the :\CClabuln.r form of 
the di::;eao;e is almost equally amc11able to operati,·c treatment as the femoral. 
and the cnlire bony fioor of the acctabu lurn, arnl even large portions of the 
ischium :'Ind pubis, h~we. accordingly, been Fafcly removed. There is, as 
shown by l fo.ncock, no risk of opening the cn,•ity of the peh,is in these ope
rations, for its inner wall, compo,;:.ed of fascirc and mu.o:cles which are thickPned 
and infiltrated with lymph, forms an eflectu:i.l barrier to prevent the possi
bil ity of such n.n occurrence. 
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The after-treatment of hip-joint exti,-ion i,; very 
simple: free drainage mu:-t be :;ecmcd fort he wound, 
which ,.;liould be lightly dre."=~ed-the patiem beiug 
k1•pt in hed, with the limb wellahducted.1'0 as to pre
vent any lt>ndency to proj<·ction of the N\wn extremity ' 
of the fomur. ~Ioderate exten:<ion mav be made Ly 
nwan,:;, of a weight, while the limb is ·kept in plac:e 
b~· the appo~ition of ~n.nd-ha.g::.. _\.:..,.0011 u,.; the \\01111d 

i::; :<uflicicntly cun.;ol ida.tcd, the patient ... houlcl lw al 
lowed 10 get about with crutchC$ 1 or with a well-fit
ting Davi:;',., or Sayn:"s splint. or with that de,-i,..ed ~ 
by ~\ ndrf'wi:i, of Chic:lgo, which acts by :<upp01·ti11g .._ 
the perineum upon a crutch-piece extending down 
the limb and ri,·etcd to the heel of the shoe. Prof: 
Sa~-re places the patient imnw<liately after the op<!
ration in a wire ·· cuirn.,,..,u pa(lded to pr<',·ent t>xc·o-

ii~~~o;~~:f :;~2E~~;~::::.~i;;:~:~~;;:,:~~~~'.0'.1:~S~,::,;~~i; ~ 
10 exci,.ion. has resulted favorably in 12 out of 18 
ca"'e" in which it h:i,.; been done. 

Elaborate ,:;tatbtit;:; of hip-joint excision lmn~ been 
pubJi,.hed by several author:->, myH~lf' included, but the 
large1'l number of ca"<.'" yet tabulated i;:, emlm:iced in 
Dr. Culber1:;on';; Prize E:;:::a)r, puLJi,.hed in H!70. l 
liaH• my1'f'lf performed the opt•r:uion in elen>n cases 
with three deathB. 

Tlie following tables. compiled from Culbert.son'::, 

~l~~1~~!~~.~~1j:i·1:·~~1;lC~'.;~~11~~1;l ~~f~1~~~~~~:J;~,~~:~!e~!~i~t~~· 
anrl the comparatin~ rbtilc:;, according a;; the ac·eta
bulum wa.-: o r wa .. ::. not interfered with. 01·, in otlwr 
\\'Ord>', of complete as compared wi1h partial exci
sion. 

Results <?f Hip-joint E:rcision at Different Ages. 

l·ml<•r 5 yl'ars .... 
Betwet:n 5 and 10_vt>ars 

'· JO .. 15 ·' 
" 15" 20 
u :W" 30 " 

On•r30years .• 
Age not stated .• 

Aggregate 

R""'"'· 1 "_:_ _ -

51 29 18 4 3b.3 
Hi2 ]('2 48 12 3~.\) 
b5 JO 35 10 41).i 
U n D 4 U2 
3!) 11 2~ 6 tilL7 
26 9 1-1 3 60.!) 
55 21 2!) 5 58.0 

.J,70 234 ]!)2 +1 

G15 
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Compm·ative Results of Complete and Partial Krcision . 

Fig. 309. 

Ut"~ull of hip-joint t"Kcl0<lon. 
1heEpiseoptd Hospital.) 

Fig. 310. 

E:<cisionofbothhlp-joints. (Froma. 
pationtiutheChi!Jreu'sllospit:iL) 

be almost prohibitory. Even at the moi:;t fa,·orable period, the df'ath-rate is 
alrnoRt one in three, the operation being thus n<'arly ::is often followed by 
death ii."- ligat ion of the 1hirll part of the suhchvian 01· of 1hc external iliac, 
n.11d more often than nmputation aL the shoulder, for all The second 
table shows tl1at complete is, upon the whole, very snccci<.sful as 
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partial excision, :md that hence t he acetahulum should be freely goug('<l, in 
anv (':i...,e in which it i8 found to be di:;;e:1scd. 

'rhe rcsnltii of hip-joint cxci~ion , it will therefore be :;;ecn. are not nry 
hrilliant-01w ont of three dying umlcr the mo!it farnrablc circum::;tanCC'!-i. a nd 
but two out of SeYcn reco,·ering wi1h 11scfol limbs. Ought. we, then, to abandon 
the opera.lion? I answer, ccrt:i inly not. The question is not so much, what 
cloes excision promi<:.e? :\$ 1 does any other rnodt> of tr<•atmc11t promise as well? 
'Yhat, in fact. can the opponent s of hip-joint ex<"i,;ion oftt>r inMc;1d !' The 
operntion is inclt:-ed such a gran' one. that I h:we ;;:;eldom felt that it w:i-. juR-

~i~i·~~~~:ltJ~g~~:~l1\~o 1!!;.;i1~t~1~1(:~ cf1~e ~~11:·~~~1~1t i~11~1~l:u:~~:. e,·~11~;1\ :.h ·~:l~!~L' ~~.o~::~! 
di,.ea<l.e in whiC'h suppurat ion has o<·('ur1·cd 1 tlH'rC u ~nally, sooner 01· later, 
comes n. time when the Olli)" a lte rna1i,-e:-; are C'Xcision, :unputation, 01· a. pro
longed and painful illncs~. t<: rminated by deal11. Thes<' paticnlR 'er~· rarely 
(:H least in tlie class of ea"t>S which we :-::ec in hospital practice) rcconru1Hler 
e:-..pec tant tr(':1fment; the.'· arc carried from one hospil;\I to anot her, :111cl at 
la't die wom out by suppuration or ,·isceral d i-'."ea-:e, or are canied off from a 
li fo of pai n and wearine-." by some imereurreut afti:.•ct ion. i\o one, probably, 
at thf' prC'sent cl:ty, would think of amp11tati1ig, in any case of hip di:-C'a:<t' lo 
which excision w:is at a ll a.pplicable; a nd , inde:ed, apart from the mutil ation 
nc('CS<l.ari ly entai led, the ('hances of life arc not a great dea l better after remontl 
of the lim b than after excision-fivti out of Lwc1'·e cases ampnlatecl for hip 
di>'ca;;e Ju1,·ing terminated fa 1all~·; so that e:rcision is, in a good many in
s t::mces, the surgeon's only nnti lahle resource, and 1 aS; such. should be employed 
without hesita1io11. In this res.pert, excision of the hip-joint diftt>rs from that 
of any other articu lat ion of the body, aml , as justly r<'ma rkcd by Mr. H olmes, 
' ·in tal"es which show a decided tendency to get wors.e, we nrn.y pretty confi 
dently reckon all the recon·rie.; after the operation as a. clear gain." l once 
had occa-;ion to rc,;ort to excision of both hip.joints in the same patit•11t. 
The result (Fig- . 810) as regards lifC w:is snti::;f'actory, but the patient wns not 
able to walk without crutches as long a.s he remained under my observation. 

Cases of Primary .dmputation at the llip -:fot·ntfor H ip nisease. 

3 Died, 3mos . 

4 Recovered. 

n 
]fl 

11 

Di~,2mos. 
Heco\·cred. 

12 Died, 6 d:i.ys. 
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will. when the excision is completed and the limb extended. form an ol>liquely 
cun-ed wound, with its co11Yexity downwards, so that this is in ma.ny ca~es 
rc:dlr a ftn.p-opi:n1tion. Tlie incision ::;hould reach on either side to 1hf' pos
terior edge of the lrn.sc of 1he comlyles (!:io as to secure drainap;e), nncl should 
a.tit:; cen1re come far enoup;h forward to pa$S below the patella. The joint 
having been laid open. 1he sk in and fascia me dissected up :.\..~far as may l>e 
nece:;sary, and an inc:ision then ma.de direct ly down to the bone in the line of 
proposed !'Cclion; the lateral and erncial l igaments (if Lhes(' r<.•main) hrn iHg 
been next di\·ided, the blade of Butcher's 15aw is slipped beneath the bone, 
wbith is cul 1hrough from below upwards. 

Iii <:awing through the articuhting extremity of the femur, 1he 1i:l.furaJ 
obliquity of this bone should be Lorne in mind, :tnd the :;:cction made in a !in(' 
parallel to that of the free surface of rhe condyleR; if th is bo ncp;lcctcd 1 and 
the !'l'Clion ma.de tran<:\·er~e to the axis; of tlie fornur, the limb aft('I' :uljo.::tmcnt 
will he found to be markC'dly bowed outwards. lL :.;hould al~o he remcmbl·rctl 
thnt the situation of the Ppi.physeal line is somewha.t higher on the anterior, 
than on the po,;;,tcrior :;;mface of the thigh-bone-"o that it mny be gfren as a 
~a.fr• rule, thnt the SC'ction of the c:ondyles should be in a plane wl1icl1. as 1·e
gards the a:ris of the .Jfmur. is oblique from behind .forwffrds, from below 
upwards, and from u•irhin 011tuNrds. Tlie section of tlie tibia should be in 
a plane transnrse to the loug axis of the bone, with a slight nntcro-postcrior 
obliquity so as to corn•;;;pond with tliat of the :::cction of tlie condyles:. The 
cpiphyseal cartilage of the tibia is less important for growth than that of the 
femnr, and need not therefore be so scrupulously respected. The patella 
should be remo,·cd. wlwthcr it be or be not diseased; it is shown by }JCniC.res's 
rc;;;carrhcs that, while i1s cxci:;ion diminishes the ri:-k of death by llC'<1rly ouc
third, its retention more than lloublcs the probability of subsequent ampula
tion becoming neccsf'ary. The bone sections being made. and the patella 
n•mo\·ed. the operation is completed by clipping awn.y with scissors cunC'd 
on the tlat, or with Butcher's knifE>-bluded forceps, all the fungous and de
generated syuo\·ial lining of the joint. tak ing care, howe\'e1·, uot to i-:acrifice 
the post<.'rior ligament, which serves a. useful purpose in preYcnting displatc
ment, and in proter·ting the important strnetures in the poplitcal space. 

The limb should be dress;cd while the pntient is yet in a!itatc of anmsthesia: 
for thi;; purpose, the leg is brought into the extended position, the Lone >lCC

tions accurately adjusted, and the whole limb :;eemely fixed upon tlic splint 
on which it i.s to be kept. It may occa~ionally happen that the limb cannot 
I)(' brought into the straight position by the applic:uion of any justifiable 
nmount of force: under such cireumstances 1hc liams t rin~ tendons mn.y be 
carnfully divided, this procedure, though in itself undesirable, being prefer-

Fig. 313. 

Prlee'1iapparatusforaftor.1real111011tinexcl~ionof thoknM. 

n.ble to the removal of an additional segment of bone. The chief difficulty 
to he contended with, during the after-treatment, is to 1we,·c11t the ante r ior 
projection of the cut extr{'mily of tlie femur, <UHi hence, tl1e surgeon may, if 
he think proper, fix the bones in apposition Ly means of a strong metallic 
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suture, as originally employed b)' Gurdon Buck, of Xew York, aJHl ~i1H'(' 
resorted to by many other surgeons. In most instances. however, this will 
not, I think, be found ncce~sary, particular!)' if the bo11e sections be mad{', 
as above recommended, in a plane slightly obl ique from behind forward-. and 
from below upwar<ls..-a :o;11~gcstion which appears to hn,·c originated with 
Billro1h, and which is readily carried out with the aid of Butchcr1s :-aw. 

A good splint for the after-treatment of' knee-joint exci:;;ions is tln1t known 
as Price's (Fig. 313), and excellent cures ham been obtained wi1h Butcher'~ 
Lox splint, or, as recommended by \\raison, of Edinburgh, with a po::;Lcrior 

Fig. 314. 

\\'ires1>liutforoxcisionofknce. 

moulded :-plint and an anterior wire rod to enable the limb to be suspended. 
Tiu· e:;~cnt ial points to be sccurrd are (fbsolute immobility ~f t!te limb, and 
r{'ady af'cess to the wo1rnd; and J hase myself' been abundan!ly satisfied with 
a simple bracketed wire splint (Fig. 3J.:!), witl1 it movable foot-piece, the 

Fig. 315. Fig. 316. 

Exc\~lon of kn('e-joiut for rf.'rurront artllrili1:1 with partial anebylo11is In ba<l position. (From a 
pnti~ut in tho Epi&copa\ Hospital.) 

of courH•, well pa1lrlC'd, and t.hc thi~h, IC'g, and foot firmly fixed 
and broad strips of 1ul\1esive plaster. " 'hen the splint has 
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been :idju$;tcd 1 !he limb should be luid on a pillow, or, !'>till bctwr, in a largt• 
and loose fracture box. A11y te ndency to a 11 te1·ior projection of' the femur 
mar be coun!cruttcd, as advi::;cd b_y llutchcr1 by using- in addition a short 
anterior ~pli111, whih• the ri~k of outward bowing may be 1wc,·cnted Ly Ul"ing 

~1~r ~~~~ :r~i.~:1,~ I:: ~ :111 t I::~~ ~.a\; 11: :~~i1 ~ ~; ;,\l~ i ~ :;~ 1.~~: !~~~~~~ \;~: ~1~~~ :1 ~7·11 ~~-ri1 :~ ~~c~~ f <~~ t~~ 
carried around the ouf;::ide of the limb and S('eured to the inuer side of the 
~plint. The object being to obtn.in firm bony union, the splint shoultl be 
n•mo,·Nl as 8eldom a.:; possiblf', :rnd the flr;<;t application should suflice, if pos~ 
~ibk', for at lca~t a fortnight i and, indeed, I h:we occasionally extended tl1i:1 
tim(' with alhantugc to five or six weeks. 

The statistics of excision of the knee-joint hiwe been innstigatcd by a 
numhcr of writer.:;, and claliorate tables h:wc been pul>lished by .Butcher , 
lleyfi.• lder, Hodges, PCni€rc$, Piciirtl, and many others. Tile most recent 
rc . ..,earches upon this $ubject are those of Culbertson, wli o has analyzed nca.rly 
700 opcnuions 1 of which no less limn GO;) were for chronic disease of the 
articulation. These G03 ca.ses µ;ave -1 1 !"I reeoYCr ics :tnd 178 deaths, the result 
in six not lrn,·ing been a:;certained; !he total mol"tnlity of tennin:ttc<l ca~cs 
was therefore 2D.8 per cent. The following table will exhibit the resuil:i 
moreinclernil :-

i Sor12.9 " 
1G6or:2i .5 " 

It is thus seen that, even when excision fails, consecnti\•e 
attended with comparnti,•cly litt le risk 1 less inde1::d than thigh 

31.9 " 

di~~~e f~~l~~~~~~'l::-..blc. compiled from Culbertson's, shows in a very satisfac
tory manner the mortality of knee.joint cxci:; ion at difforcnt ages:-

Result of Knee.joint ll:rcision at Different Ages. 

rn 11 7 38.0 
106 88 J7 16.2 

99 Si JS li.2 
84 58 25 1 30.l 
67 .;o 26 l 30..l 
5;) 3.; 20 l 37.0 
GJ 38 2i 41.5 
rn " JO fd.U 
B9 60 28 31.8 

- -----
Aggr('gatt' GO:l .;rn li8 2!) .8 

fat;~ ::~t~;e:~iJ~e~~'.;~ t(~~~~~d~~~~<~p~r~~~1:1~~:1~~~c~~f~11;tm~~~1is1i·~~1 ,~;~:!~l~ l 1!sai~'.~~· 
ffre up to the period of puberty; while from that time the danger sten<lily 
increases, till in adult lifo the opemtiou is aga~n one of a. very serious nature. 
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'\\re may, therefore, probably say, with Holmes. thal fomte€'n ii::, all tltin~R 
being considered. about the most frn·orable agc-lhl're bci11g then compam
ti\'t:ly littl e danger of consecutive ::hor1cning1 while !he opcl'ation i~ at the 
sa.mc time not attended with any p:1rtieula.r ri~k to life. Exeision or rite 
knee-joint should not <-15 a rnlc be performed during the tir;;f fhe years of life, 
while it must he deemed a.n extremely grave procedure in persons past the 
age of' thirt y. 

Bones of the Leg.-Excision of' the tibia is rarely justifiahle, but may 
ocrasiorntll,v be pl'Opcr i11 cnsc:5 of acute nccrosii-: from Rubpcriostcal nh:'C'C:-<,. 
(sec p. 57 ~). The operation reriuircs n single longitudinitl inciRion , thC' hone 
being then divid<.'d with a chain Ra.w, :rnd wrenched from its epiphy:::l'al 
att:.lchmenls with the li o11-jawed forcepR. l~xci:::ion of thefibala, which rn:1y 
be required for compound fracture or for nc:crosi.s, may be ellt•cted by n i-;imi 
lar opcr:itioni c·n re being- taken to prevent subscquc 11t enr!:l ion of 1\ic f'oo1, by 
the use of':.i suitable splin t. 

Aggrrgntc 124 107 10 

1 Archin:11 GenCrale;; de UCdecine, FCv. lfl6!L 
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The condition of thl' prei'erved limb in most of the cni;;es of recovery i:; i-aid 
to hnse bef'n quite sati:d'a('tory, Culhcrt~on g iving the proportion of useful 
limb~ a:;;, G6 per cent., and St:uift~ ns quoted by Hose, as 7 ,) per cent. 

Foot.-The only excisions of tarsal bones which require special notice are 
tho~<· of the ast1·agal11s and of' the calcuneum. 

Excision of tl1e .Astragalus mny be rec1uired in ca8es of compound fracture 
or dii-location (or CYCn simple cli~lo<:alio11, if irreducible), «arics, ncl'!'o::.is, C'IC. 
Tht' operation requires a sem ilunar incision on the nntl'1·ior and outer aspect 
of the joint. The remoYal of the bone may often be focilirn,ted hy c11t1ing 
:tc1·os:::. its neck with strong plie1'l"l, when th<• fraµ;mcnts may be su rce~sf'ull)' 
<fo•loclged with ci<.•Yntor and forceps, the prohC'-pointed knifl' being cn.utiou:--:ly 
u~ed in the deep portions of 1he \\'Ouncl-Lnt in other ca~(·:-; it may be neccs
sury to remo,·e the bone picceme1.1l, by means of 1hr goup:e. 

The statistics of thi~ 01X'rat ion (whith wn1' first performed in 1.38:l hy ~1. 
surgron of Duislrnr7, in a cn~e 1'('cordt>d by Tlildanus), ha Ye bl'C'll i1we~t i gated 
by Ihl.ncoC'k and Poitl$OI. tlu.:' fo nner of whom finds that of 112 patic111::; s11b-

;~~:t\~~~~1~~ ~~~~ll l ~x~:::f.11 ~"i1~l;·~~~o;·~r~~:s~'~: 1 ~111~5~~~1~1l~i 1~~·~:~, 1~0;\·~~~e~:::·~;~~.:::r :;~~~ 
mortality of lcrminated ca:<<'~ wus thui: exattly 19 pel' c1•nt. Tbe i-:tlll(' 
wriu•r li;t"- collected 28 ca:-cs of pnrtial cxcil'ion of' the a~traga.lu$, with 18 
8n.ti-.,factor,r 1·C'con:ries1 one cured hy amput:nion, and one death . Poi11.sot 
hris collected, in ri ll. 1·1-t cases, of which ZG, or 18 per cent. tnminated f':tt:1.lly . 

Excision of lite Os Calcis is occasionall~r l'cquired in case~ of caries 01· 
necrosis of thut bone, 1\iough in the mnjol'ity of instances, free gouginµ-, or 
the extraction of :'lcquestra. will Rtdlice . The opemtion of excision of the 
calcancmn, may be done b_v raising :.t heel Hap, as in Symc's nmputatio11 , or 
(as rccommende1l by Erieh~cn) by turning duwn an cltiJilic flap con=--tituti:'d 
of the 1i;;sues of the c:ole 1 and then making two ln!cral triangular flap:->. by 
carrying a lon.~dtudinal cut through the tendo A('hillii- to meet the former 
ineision. A :;till better method, probably, jg that of Holmes, in which an 
intit"ion is made 011 the k,·el of the upper part of the bone, beginning at tbc 
iiuur l>ord<:r of the tendo Achillis (which it diYidcs) . and pm•sing :u·ound tbc 
batk and outer surface of the foot :1:;. far fol'ward as the mid-point between 
tlte heel and the base of the fifth 111etatar~al hone, a ~ccond incis.ion pass,ing 
at :.i right angle from near the (Interior end of the former, downwards to the 
commencement of the groO\·ed internal smface of the oscakis. The flap thus 
formed, " ·ltich includes the cut peronei tendons, iR then reflected from the 
bo11r, when the ligaments of the calcaneo. cuLoi1l joint being divided, the cal
ennemn itself can be slig-litly di8placed inwards, RO ;!5 to facilitate the division 
of the rnrious ligaments between that bone and the a::;tmgalus. This bciug 
do11c 1 the cah:ancum is twi~ted outwanls, and carefully s.cpani.ted from the 
soft parls on its inner ~ide. The operation is completed by RLuAing the etn·ity 
with a. strip of oiled lint, and by fixing: the fool at a right anµ"ie with the leg, 
hy means of nn anterior moulded :-pl int. Soullmm, and Lund , of :i\Janche~l('r, 
employ a single extcrnnl incision, Leginnillg as in Ilolmes's oper:ition, but 
carried forwardi;; ton point midwHy between the projection of the fifth rncta
t:\r.;aJ and the tip of tlie mallcolus. From a n·cenl dis.cusRion in the Clin ical 
Society of I~onclon, it would appeal' that the rcRnlt of the operation is most 
satisfacto ry when no attempt is made to presene the pe1·i0Rteu111 . 

The statistirs of exci~io11 of th e o~ calci:-, which a.ppenrs to h:we been first 
perfOrmed by )lonte_!!gia, in 181-1, haYe been studied by Burrnll, 1 of )\cw 

1 Bellevue and Charity Hosp. Rcpol'ts, 1Si0, p. 91. 



ORTllOP1EDIC SURGERY . 

York, mid by Pohtillon 1 and Vincent/ of Paris. Tile la1;t.namcd wril<>r has 
coll('cl.l'(l 71J cases, wltiC'lt rc:;ulted as follows: .If) patients rccorn1·ccl with 
u::;efol limlis, ;) recon:red, but withoui much use of the presencd mC'mbl'r, HI 
snLmitted to subsequent amputation, and .j died. wliile the result in 10 casei; 
was noL al'certi~ined. ]t' we r~dd :3 succcs~ful case~ reported by McGuire, of 
Hichmond, y,~., we shall have> a total of 72 terminated case:;, g iving ;j2 reeo. 
rnrie:o:. with useful limbs, and buL .) deaths, a. moi·ta.lity of less than 7 pCI' 
cent. Yincent's statisties s.how tha.t suhperiol'itCHI exci;;ion is more cbngcrous 
than the ordinary operation, liaYing gfrcn 3 deaths out of 23 case:;.. 

The other tar:-;al bone . .:;, or those of the mcta.t:1.rsus or toes, comparnti,·ely 
seldom a1lmit of excision, the disease, when too extensive for succes!<it'ul goug. 
ing, w~ually requiring amputation; "I hfn·e, howC\'er, myself had occasio11 10 
rc~o1·t to e>..cision of one or more bones of' the ilnterior tarsus and 
and 1-,. S . Conuer !ins col lected 35 cases, including 2 of his own, 
two or more bones were 1·cir10,·cd at one operation, 2.; of tlie whole 
h:wing tf'rminated in rcco,·ery, 5 in failure, and .j in death. The same sur
geon has :\lso reported a case in which lie succe~.sfull~, rl'ITIO\'ed the whole 
tarsns, the rest. of the foot being prcsen·cd. " 'hen excision is resorted 101 

the lines of' incision should be 1·cgulatcd hy the po.sition of C'Xternal sinn-,cs; 
no rul0s can be gi\'Cn which in such cases would admit of general application. 
'l'b C' joint bet\\'('C'll the astrngalus and calcancum has beeu succe~bfuUy ex
cised by Annandale. 

CHAPTER XXXIII. 

OR'J'IIOP A::DIC SURGERY. 

OwrnoP.·EDJC3 surgery is that branch of surgical science which treats of 
tltc means of remedying deformities. congenita.l or acquired. Etymolo~ic:~lly, 
the term should be used only with rcf'ercnce to the deformities of ch ildhood, 
and mip:ht be t:\ken to embrace a great niricty of subjects, such as the removal 
of' tumors. the reducLion of di::;locations, etc. ]n practice, howe\'er, tile appli
cation of the term is limited to a fow particular kinds of deformity, as wry· 
neck, lateral eurniture of the ~p ine, club.Ji:rnd or club.foot, and contractions 
of joints not Jue to articular di;;;ease, while, on the other hand, no rcferenre 
i~ intended lo th(' aye of the patient in whom these deformities occur. Among 
tho . .:e who, in this C'OUnlry, ha\'C part.icu\arly i\lu;;;tmtcd thi~ branch Of Sill'· 

gf'r,v, m:~y be mentioned .J. ~I. 'V:trrcn, Bigelow, Brown. Detmold, Sayre, 
Bauer, Prince, "Milltcr, nnd J. Pancoast. 

" rHY-N"EOIC 

This afiCction, which is also knowll as Torticollis, 01· Oaput Ohstipvm, is 
occasionn.lly congenital, but more often oriµ'ina.tcs in children from three lo 
ten years old. l t co11si~ls in a contraction of the ce1·Yical muscles, particularly 

~~:~~~r~:~o~~~1i1~lo·~~~~~t~!~'a~;n~~ :.1;.~~l~~1~i t~j~,,~~~~:~:-~~ o::n~n~1:i\~\~t~·~~, ~!~~ 1 ~;:c~~ci 
side, being at. the same time rot~ted in the opposite direction. In the con· 

1869. 
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genital form of 1hc disea.<:.c, and in that which is acquired (if long continued), 
the deformity is increased by tlefcclivc dnclopment of the correspond ing side 
of the face and head. The ce l'vical ,·crtcl.m-c undergo rol<\Lion on their axi~, 
becoming twisted, and sc r\'ing to maintaiu the deformity, and ultimately 
compen~atory lnteral curntture i1' dc,·cloped in the rest of the ~pina.l column. 

" "ry-ncck iR mol'C common in ~iris than in boy,.;; it is apparentl y due to 
irritation of the spinal acces~ory nerve-the non-co119enital \'ariety coming 
on after the erup tiYe fo,·ers, or as the result of gbndular inflammation or 
ordinary muscular rhcumati~m. It sometimes occurs :\Sa reflex phenomenon, 
depending on the irrif<uion of tcething1 or of intesti11al parasites. l\Jany 
of the cases which are con~ide rcd conge1iltal arc, according to Little, due to 
i11juries recci,·cd during birth. Whci1 both stcrno-deido-mastoid muscles a.re 
inrnlved, the affection will usua.lly be found to have a rheumatic origin. 

Symptoms and Diagnosis.-Thc symptoms are ca..c;ily recognized, 
the contracted muscles being tense and well defined; frequently Loth portions 
of the sterno-cleido-ma=-toid :,;ecm equ:l.lly rigid, but of1cu the sternal pol'tion 
is alone or priucipally in,olvcd. The diagnosis is usually easy; the deformity 
may be closely simuJuted by the conirnction of a cicatrix after a burn, or by 
di~ca:;;;c of the cervical vcrtelm.l:'; in the former e,·rnt, the n::uure of the case 
will be ev ident upon ca 1·cful examination, while, if spinal J.iseasc be present, 
the fact cnn be ascertained by observing the localized tenderness on pressure, 
and the p<lin prorluced by mo,·ing tltc sp ine or by pressing the head down
wards} wilh perhaps the existence of inflammatory thickening and of partial 
motor paralysis. 

Treatment.-ln the milder form of the affection, especially when of a. 
rheumaric origin, a cure ma.v be sometimes effoctcd by the use of anodyne 
and stinl!ili..Lting embrocations, or, as successfully pracriscd by Dr. J. JU. Dtl. 
Cos ta , of this city, by the hypodermic U:5e of aJ.!:.2Eia; in some cases, in which 
tlie disea"e would appeal' to consist not so much in spasmodic contraction of' 
the mu;;;cles on one side as of paralysis of those on the other, Lenefit may be 

~,'.:;:;~~;~:'., ',17:::::~;;:~i:~:.:~,d:::~:~:t~~\~;~ ~~;~::~:.:~:,~~~:~~·~:~:rl~~~~~~~~:~~; 
g1·ea1, mechanical cxtension1 by mcani'I of a suitable instrument, will occasion
ally sulficc. 

of'~!~: ~!J~~~t/~~ ~;::al~~~~:~ ~~1;~~~11:~1~; ~f.11~1:~t~ti1bct/~~l 5st;~~1~1~~~l~~~~-~~~~!~~~~i 
muscle: the sternal portion ma.y be divide1l by introducing an ordinary 
tenotmne in front of the upper marg-in of the .-;lernmn, and about half an ind1 
above 1he line of the cJa,•iclc, and, having passed the knife behind the tendon, 

:Fig. 317. 

with its flat surface towards the latter, turning the edge forwards, and cutting 
the muscle, which is previously rendered tcn~c, with a sl ight. sawin~ motion 
from behind forward:::;. The clavicular attachment may be cli,•idcd by a 

f~';~~~l:·:~~;~e~~~t1·!~:1 ~ t~:~:~11f~~1~~s}~~~1 ~~~:~c b~1 ~~~d~t d~~·1;0:~c~·li1~rc~~~fcie~r~c~,~~1~~!: 
40 
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the two portio111; of the mu~de, and the rlavirular att:ichnH'nl then cut fi-0111 
beliiml fonni.rds, with a delicate probP-point<:d tcnotomc which i~ cautiou:-oly 
insinuated IJctwccn the mu1:1clc nn<I the hone. As :;0011 a'\ llw lcndon.; ha\'t' 
Leen divided, the punctures shou ld be do~cd with a li1tl(• dry lint :me\ au 
adhesive ;;trip, the patient being then placed in bed with th<· hea1l well sup
ported; afo•r a !Cw days an appamtus may be applied to cffccr mcl'hanil·al 
cxtcn~ion, \\ hilc the cure is. further promoktl by the systcmaLic emplo_rm<·nt 
of friction and passive rnotiou . The opera1ion for wry-neck i!'i one of m11d1 
dclic:icy, and not free from risk, the principal danger being from the po:-;-;i
hiliiy of wouuding the exte rnal or internal jugular ,·cin, or the carot id artl'ry; 
th:\t this ri .. k is not merl'ly imaginary is shown by thc> fact that, in more 
thau one ca'ie, the operation hn~ been followed by f';ital hemorrhage. 

Yarious forms of mechanical appararns arc employed in the aftl'r-treatmcnt 
of wry-neck; in young subjects, it may somt!t imes be suflicicnt to apply a 
broad adhc>.-.i\'c st1·ip around the forehead and occiput, and another :irouml 
the waist, f'ai>tcning the two together by mcrrn5 of a ba11ilagc carr ied from 
aborn the ear of' the unaffected s ide across the chest to the oppo~itc .-;idt• of 
the trunk, thlh reinforcing tht.• healthy stcrno-clcido-rna~toid mu~cle. and 'iO 
causing the di~appearancc of tlic wry-neck. A OlOl'C eleg:ant appliant'l' is 
that of J~ which con!'ists of a leather cor~ct and firm head-hand, comH:Ctl'cl 
by a steel rod worked by :1 ratchet -wheel antl key. Other eflicien~ form.;; of 
apparatus act by means of two lc,·ers, one p1·cssing on the side of the chin, 
and the otbcr 011 the opposite temple. 

Wr,y-neck accompanied u·itli Pail~fal Convulsii:e Spasm of the .Ajff'cted 
~lluscles is a. \'ery intracta.Ole form of the di~case, and occurs chiefly in ICmale 
adults. J lcre di\'i;;ion of the sterno-masto icl muscle affords, usually, only 
temporary relief. Dr. Li11le ltas sc,·eral times ob1ained a cure by the admin
ist ration of the bromide of potass ium, or of tile corrosive chloride of mCl'<.'lll'Yi 
with n.ttention to the cligei'tive functions; and in one ca~e a ponion of the 
~pinal acce~iiory nerve wa:- cxc i!->ed with benrfit by Mr. Campbt•ll De ::\lorgau. 
The actual <:autc ry li as prond cflCcti,·c in the hands of Dr. C. K. ::\lilk 

LATEHAL CL'R\"ATUHE 01'' TJIE SPINE. 

This affection, which appe:irs, in the majority of cases, to depend simply 
upoJ1 relaxation and debility of the spinal ligaments and muscles, is most com
mon in young girls of from twcke to eighteen years of age·. There are U'iually 
two cunc~, one occupying the dorsal reg:ion 1 ancl in most iu,.tances presenting 
its convexity to the right sidr, and the other or compcn:-;atory cune in the 
lumb;:Lr r1•gion, and c·on,·ex to the left. More rarely there are four curvt•s, 
:in upper and a lower dorsal, and an upper and lower lumbar. Together 

:~·~~~~1;,1.: ~~l~'1';:: .. ~~·i~:1\1::;~' ,~:~·;~01~s o~1;:,:_;~~i 1:~ '~:t~it1~~n l~~c~,h~1 ~?i~i~~r~~t~~~ 
of the convexity at each portion of the curve. Thf' bodies of the ,·er1l'i1r:(' 
Hre thus more displaced than the spi1wus processes, wliich, as pointed out Ly 
.Judson, of X(•w York, are hC'ld in place by their lutcral altachments, am! 
wlticlt sometimes appear, t'Vl'll in udni.nccd cases, to occupy a.Imo.st their 
natural line. The di.s<':l..'-'C ~1HCc ts at fir.-;t only the ligaments and muscle.~ of 
the spine, bu1, in lon~-con1i11ueil cases, nrny gfrc ri..;e to cornprc~8ion Cir par-

~~~! ~1~:0,'.::t~f:10~!· :1~1= i;:~7~·t,i~•;co~!·•;:1~a,1."!~:~~~~;, o,:~~~~:1 ~~c~:~ 1~~~1~i~: t!~~;n;~::·~~i 
displacemrn1 1 a certain de~1·ee o!' antcro-posterior curvature is sometimes 
isupcradded-a rounded or hump~like projection occurring in the dori'al re-
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gion, with a corresponding incurrntion of the lumbar spine, the former con
stituting tltc condition known a~ c,11phosis 1 and the latter tlu1t called lordosis. 
Thc$e :.we inclel'<l but exaggerations of the natural Cur\·cs met with in cn'ry 
adult spine. Jn some cases, especially among rachitic persons, they may 
cxi1't without lateral displa('emcnt. Dr. Tuckey, an Irish physician, has 
dc~crilJed, under the name of ac1tle lateral wn·ature, a condi1ion whith 
st'cm:::; analol.!ons to the so-called "hysterical" joint-aflCctions described in 
Chapter XXXI. 

Cau ses.-The common cause of lateral curniturc is, as already men
tioned. simply ~H+y. of the liga.n1cn tou,<:. anti museu-lnr struct ures which 
normally support the "ertebral column, thus allowing, as it were, the hend 
am! upper part of' the body to seltle downwards, and uecessarily f'orC"ing the 
relaxed and weakened spine to yield at its lea~t-rc:::isting point. The physio
logical changes which occur in the female at the age of puberty, rmd the cu ~
tomary relinqui ::: hment, at that period of' life, of the out-door sports of' child
hood, appear to act aR powerful predisposing causes of the spinal relaxa.1ion 
re!CrreJ to. The nry constnnt character of tlic clisplaccment---to thC' right 
in the dorsal, and to the left in the lumbar region-is doubtl ess due to certain 
viciom: habits :1ncl postures. such as supporting the whole weight on the right 
leg('' s1anding at ease," in the language of the drill-master), whercLy the 
pelvis is rendered oblique. and the lumbar spine ncccssa.rily distorted 10 the 
left side; to sitt ing habirnally at a desk with the left shoulder depressed and 
the right elernted; to o\·cr-exertion of the right arm in sewing, etc. Though 
the dorsal cun·e i;;; u;::.ually most apparent, it is really, accol'ding to Shaw, 
preceded in time of formation by the lumbar. The latter, howe,·er, does not 
become so quickly permanent, on account of' the gl'ealer flexibility and elas
ticity of the part, which enable it to re;;;ist longer the occurrence of absorption 
of the articular processes and other secondary changes than can be clone by 
the dor::::al spine, fixed as that is by its connections with the thoracic walls . 
.A('corcling to "~il l ett, both cu1Tes are de\•eloped simultaneously. 

Among the rarer cau;;;es of la.teral spinal cm·vaturc may be mcntionf'd 
0Miq1tif,lj of the peli:is from nny circumstance, as from ancltylo<:.is of the hip
joim after hip disease (here the deformity is principally of the ,·ariety called 
lordosis), and di;::.tortion resulting from cont1·action of one side of the chest 
af'1er empyema or chronic pleuri;;y. Inequality in the lengtft of the lower 
limbs is, according to Barwell, a frequent cause of lateral curYature. 

Symptoms.-The symptom of lateral curvature which first atlracb 
attention, is commonly a projection or ' · ~rowing out11 of the right scapula, 
ofrcn attended with pain in the shoulder nnd back; this is usunlly worse 
while sitting, or upon first lying down. so that a patient, who has made no 
complaint during the day, may lie awake in pain for :.evernl hottrll upon going 
to bed :lt night. rpon making an exam ination, the surµ;eo n will l'('titlily pcr
cci\·e the wing-like prqjcction of' the scapula, and may, C\'Cn at this early 
stage, recognize a slight deviation in the line of the \'C rtebr~, by tl'acing 
down the llpinous processes and marking each with pen an<l ink. ] I nw<:.t 
be, morco,·cr, remembered that the deviation of' these processes by no means 
repre!"cnts the degree of' di!ltortion of tile botlies of t.he bone.r.i, the displace
ment of the latter being, I LclicYe, inrnriahly greati::r than tl1:1t of the f'onner. 
In the early stages of the affection, the deformity can be made to disappear 
by laying the patient on a bed in the prone position and making slight exten
sion on the spine ; but in :ulvanced cases, the deformity will persist in nll 
position ~, while the whole rhest and the pelvis mny be likrwi:;c markedly 
di storted, and serious functional distu rbance, or C\'en organic disease , m:1y 
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Fig. 318. result from the con,.equcnt eomprc,.,.ion of 
the thorncic, abdominal, or pch-ic ,·isccra. 

Diagnosis.-T ... ateral curvature mriy 
be distingui."hcd from the g:r:wcr condition 
known as antf1'0-posterior c1o·i·oture, or 
J>ott'g dii::.ca.-.e of the i:.pinc (which will be 
described hereafter), by the fact that in 
the latter affoction the displacement is com
monly :rngulnr, rarely lateral, and un:tt
ten<lcd witli axial rotation of the \'ertPbr:u. 
There al'C bc."ides, usually, mn.rked immo-

~!~~~~<l t1~:~;1~~;~1~f ~11~~ ~~11~1<11~.rnc~~-o~~ ~ ::~ 
spinal <listortion of rickets, latcrnl cun-a
turc rna,v be distinguished by ob,.ening 
the <lif!Crcnt ages at which the diseases 
rc~pccli\·c ly occur, and by noting that in 
rachitis the primary displacement is a.ntcro· 
postnior, the lateral clcf'onnity, if there be 
ally, bl'ing :\ merP coincidence; while in tlie 
true lateral cut'Y:ttlll'e the fact is exacily the 
rncrse, eyphosis and lor<losis being in the.-;e 
ca:-;es secomlary phenomena.. 

Treatment.-No matte!' how slight tlte deformity in any case may appear 
to be, it should not be neglected: in the ea rly stages, bef'ol'e any strnett11·nl 
alteration has occurred, it may be pOSf;ilJle to eflCct. a complete cme; but n,t a 
later period, the most that can be done is to prevent further increase of the 
deformity. The treatment consif;t:'\ in the adoption of measures to improYe 
the general health, the :ulminis1r:ition of lo1iics, especially iron tmd q11inia, 
am! the abandoitment of any ·in:f11rio11s hqbit or occupation. The paticnL 
should take el.'..§rcise in the open air, and may often deriYe great ;uh·antage 
from gymnastics, swinging by the hands from bars placed abo,·e the ht!a.d, 
the use of light dmnb-bclls, etc . The object is to put in motion anti thu:5 to 

~1~1~e~~~.: ~ ~ ~·11 m~~~e ~~~ 1~~~:-1 c~ u i~~l ~i~ '~~ ~~~ ie'~~i1·~~ ll~ h ~1 ~:\~~1 ~\. ~~~~;~;;I i:~;: ~~1~ 11 ~l~i1~ 
purpo."Se. Kone of these exerciRes should, howc,·cr, be persevered in to the 
extent of producing fatigue. During the inlcrrnls of exercise, lhe patient 
should be cncoumged to keep the rec11p1bent posture, lying upon a firm mat
tress or sofa with a single pillow, so as to rdien~ the Yertebral column from 
prc:::surc. lf thC' Clll"\':\ture persist while lying down, a cushion ma.y Le placed 
under the projecting portion of the spine, so as gradually to press the bones 
into their normal position. Friction of the muscles on either side of the 
spine 1 either wi!h the hand alone or with stimulating liniments, will often be 
of service, as will also the cbily u::;e of the cold salt douclte. In ::;e\'erer cases 
it will probably be nccei'~mry lo atnml mechanical support by means of some 
form of apparatus. A great many instruments ha,•e been devised for this 
purpose, the general principle of action being to c]e,·ate the shoulders ~y 
means of crutch-heads under the axilkc (connected with a well-padded pelvic 

~~~:~l~n:~;~.~;~~:,~~:,~·:~r '~',i~r~t ~~.:~;~;~~:~~~~::~;~:~!:li~~;,p:~~~:~:1:~:~~~'.~;~ 
Sayre has recently rcconnnendccl the u$e of a plaster of Paris bandage. 
applied while the spine is made as s traight as possible by suspending the 
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p:i.tient by his hend aud arms. The su:::pension itself rnn_v al:::o prove of ser
,·ice. us wns po iu tccl out by G li $f:;O n in the seventeenth cen!ury. 

If a case of' lateral currnturc be recogni zed at an curly period, and promptly 
and judiciously lrcatcd, it may be, if not cured, at lcnst k<'pt in check until 
the critical pel'iod of adolescence ha~ pm~scd by, whe n there will be com para
tinly little tcudency to incrca:::.e of the deformity. It thus lrnppc ns tlmt 
while a \"Cry 1:-l.l'gC number of younµ- gi rl s suffer from incipient lateral curnt
turc, its adrn. nced sta.ge.s a re comp:n:.lli,·ely !'Cldom seen-t he disease being, 
as il wc1·e, · ' outgl'own" in a. great ma ny instnnccs. 

}lfyotomy, or subcutaneous division of the :-::.pi n:\l muscles a nd aponeuroscs, 
for a long time almost entirely abandollCd in the tre:-ument of latcnil eu rvn
ture. 11as been recently l"C\"i,·cd by J>rof. Sayre, of New Y ork, who has iu 
i;e\"eml cases diYided the latis1'imus don;i with alleged immcdiale benefit. I 
confess that the operat ion seems lo me 1mncce::-sarily heroic, and, indeed, as 
the di:-ease is mainly dependent upon liganwntous and muscular re/a.ration, 
not contraction, I do not unders.tand why sue!. a procedure should be expected 
to prove ul timately successful. 

D EFOtnI ITJE :-; O F THE UP P ER Exnm.'l!TL 

Contraction of the Shoulder.-Duplay has clcscribccl, under the 
namr of scapulo-lwmeral periart11ritis (see page 5flh) , an affection which 
consi!l.b in infl;tmmatory thickening of the sub-anomial Uursa a nd sub-deh oicl 
areola.I' ti.,.,ue, wit h the formation of ad hes ions which inlel-f<'re with the motions 
of the humerus. The ex1ra-articular chan1cter of the atfection can Le recog
ni zed by obserdng the localization of the pain and swellin):!; in t he snb-acro
mial region. The treatment consist:;; in f'ortibly rn pt uring the adhesions while 
the pat ien t is under the influence of a n Un:('st helic, ancl in the suLscquent 
employment of p:.1:;s i,·c motion, friction, galnrnism, a nd the cold douche. 
Gossel in has described a simi lar condit ion as occurring in the knee. 

Contraction of the Elbow, apart from di..:.ease of that j oint, may be 
owinµ- to the rt:traction of the cicatrix of a burn , or to a contrac ted state of 
tlic biceps musclc-whi<·h latter condition m:i.y it.-:elf be ni.riously due to 
l1ysterit1, to rhenmatism, 01· to constit1ttiorwl syphilis (see pp. ·15 1,507). Jn 
1t.1fsferical Cflse:::;, the propC'r con::;titutional treatment for that condition should 
bt• employed, the arm bein~, if ncces::;ar.v, extended while the pat ient is in a 
state of a11::csthe ... ia, ancl then kept in a st rrLig-ht position for a few days. In 
the rheumatic form, wht:n the co11traction i::; permanent and atcompnnied with 
organic change, lenotom,y may be required. The operation is performed by 
slippin~ a tcnolome fhttwise beneath the tendon of the bicep.- from withill 
outwards, so as to aYoi<l the artery, and t hen, tu rn ing the t clge of 1hc knifo 
forwards and upward~, effecting the section by cutting with a sligh t :-awi ng
motion while the arm is forcibly exteuded. The wo und should then be cloi<ed 
and the arm placed in :.1. l"i ling, extension being applied after ~L few days by 
means of a screw-spl in t or we ig ht. 

Contraction of the Forearm and Hand is occas ionally met with, 
ns the result of excc!"si\·e use of ccrtf~in mu!<cl1>s, with disuse of otheri0; : the 
tre<ttmenl con..;is t~ in a change of occupation, with t l1 e ernployimmt of a straight 
spl int, friction, gah ·ani::.m, etc. 

Club-Hand is a rn,re ::dfect ion , analo~ous to club-foot. It is usually com
plicau'<l with a deformed condition of the lower eud of" the radius, a nd some
times of the carpa l Lones. Two forms of" club-han<l are met with , in one of 
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which the parl is in a state of e.xlreme flex ion, and in the o!hcr of extension. 
Tlie affect ion is somet imes congcnita.I, but usually rc:m lt:s from infa111ilc 
paralysis, and is, aecor<li11g to H olmes, always accompanied by other defor
mities. The treatment consi.<; ts in supplementing the action of the paralyze1l 
muscles by means of ] ndia-rubbc r bands, attached to a light metal frame. and 
pass ing beneath a ring at the wrist . Jn i1weterate cases, teuotomy may be 
required , followed , aftcl' the healing of the wound , by passive rnoLion, aided 
by the use of f'ri ct ion and galvanism. 

Contraction of the Fingers into the palm of the hand is not unf'rc
quently me1 with, usually in old persons, as the result of an indurated s tale 
of the palm:l.r aml digital fa.seia, due apparently to a consti lu t ional condilion 
analogous to thaL of rheumatoid arthriti s. The exciting cause of the affection 
(which was first well described by Dupuytren) is often the habitual pressu re 
of tli e head of a cane, or of the handles of various kinds of' tool s. A s imilar 
conlniction may be due to bums 01· 01her traumatic causes (in which case a 
scar would he perceptible). or to cel'tain fo rms of eczema-an important point 
to be re1nembered, as the ope rat ion about to be described would not of' course 
be applicable to 1hat affoction. The treatment of the deformity now under 
con~ill enuion consists in the cautious subcutaneous divi sion of the contr:l.cted 
tendons 01· fasc ia, which may be effec ted by s li pping a small tenotonw beneath 
them in tlie palm. and cutting forwards, the c ure be ing completed by pass i\•e 
motion (:l.t'tC' r a few days), wiLh fri ctions, bandagin~, or the use of a screw
splint. rn<ler this treatment, the fa scia[ induration gmdually y ields, the 
ridges and furrows di sappearing, and the part slowly retu rning to it s normal 
state. Helapsc is, howcrnr, noL infrequent (owing to the C'onstitutional nalnre 
of the affection), and a repetition of the operation may therefore become 
necessary. Busch nnd )[adelung athise that a tria.ngular flap of skin should 
be dissected up, and 1he palmar fascia notched at every joint at which it 
seems tense; the flap is then to be replaced, and, when the wound has united , 
mechanical extension resorted to. Post di\' itl es the contnicted fa.sc in. by 
direct inci~ion , and .Adams by subcu taneou.-; section from above downwards ; 
both lay s tress upon the importance of making immediate cx tcn::;ion . 

Webbed Fingers.-This annoying defo rmity nrny be remedied by pcr
fora.ting the base of the m•b a nd a llow ing the parts to cieatr ize around a nwtal 
ring, when tl1 e rest of the web can be divided witliout ri sk of read hcrence; 
by a plas ti c opel'aiion as employed by Bal'wc ll , who transplanted flaps for the 
purpose from the patient 's buttock, and by Harris, of ?\cw .Jersey, wlio 
utilizPd for the purpose a strip of skin taken from the web itself; or by the 
Lise of the cb stic ligature, as recommended and succes:5fully employed by 
Yogel, of Eisleben. 

DEF01nnT 1Es OF THE LOWER ExTREmrr. 

Contraction of the Hip. -Contraction of the muscles surrounding 
the hip may otca:sionally require te 11 otomy or myotomy, in cases of spasmodic 
ri g idity of the lower extremi ties, of congenital Juxatio n, or of chronic liip 
disease. The tendon which most often req uires divi sion is that of the adductor 
Jonµ:u~, though the operntion is ;t\,;:o sometime::. perfo rmed upon th(• adductor 
brev is, pect ineus, tcusor rnginte fo mori :s, and rec tus. DiYision of these mus
cles is perfol'mecl in accordance with the principles of tcnotomy in general, 
the kni fo being introduced behind the par! to be divided, and the sec tion then 
cautiously effected by c utting from behind fot'wards. 
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Knock-knee or Genu-valgum is a not un('ommon deformity, consis t
iu g- of a rel:1Xa.1ion of' the lig:unentous and muscular structures of the knce
joint, allowing the articulation to yield in a direction inwards and backwards. 

:~::~~;;;:,'.~~'.I~:::.~~'.t~!~:l~~~·~~~~1:::~r~::;;~;i~:~:·~E::~'.::.:~::l1~
1

.i:~:~~"L~!::,':E~ 
proportiomit('ly large and prominent, while the popliteal space is somewhat 

~~~;~~:~~~1~1: an,~~h~ ·~~1~•::~11~/1~· p~~~~~~~~e~;c;·1~r 1~1~1~~ei~:11:~~~ 1 ~ct:~ c~.1;~~s ~ 1\.~~11~::~~ 
tendency. Both knees are usually si multaneous!.'' affected, though the disease 

~:i~~lt~~i~;1°~~- 1~~~u;l~J~a:·~t~1~~ 1~~t:1~i 1i~ ~\\~~~!1f1~. The treatment consists in the 

Fig. 31 H. An iron rod, hinged :lt. the hip, knee, Fig. 319. 
and :rnkle, extends from a peh-ic barnl to the 
sole of the :::hoe, and is JffO\·icled with pads, 
strap-~, and buckles;, by which the knee may 
be dmwn OlUwanls: in se\-ere case:::, motion 
should be permil!P<I at tlie hip and ankle only, 
the knee being fixetl, antl its displacement 
gradually rectified by means or tl1c adjusting 
straps or a ratchet-screw. Division of the 
external hamstring tendon is ocensionally re
sorted to as a preliminary measure, but, ac
COl'ding to Little, does not appreciably hasten 
rccon:-ry, and is therefore not to be 1·ccom
mendecl. l~irtl e, Schede, Annandulc, and 
Chif'ne hm·e, in aggnwatecl cases, straigh t
ened the limbs by exci:;ing wedge-shaped 
pieces of bone. the Lwo former from the tibia, 
and the two latter from the condrles of the 
femur. Rehedc also di,·idecl the fibula wiih a 
chi,,.el. Excision of the knee-joint has in a 
10-imi lar Ca$C been successfully resorted to by 
::\Ir. I Iowse. Ogston simply saws through the Apparatus for knock.knett 
projecting conclyle and forcibly straightens the 
limb, while a sim ilar operat ion with the ch isel and with anti5cptic precaution:; 
is practised by Barwell. Hec\•es employs an operation of l ike character, but 
a\•oids opening the joint, and thus makes the section e:rtra-m·tic1dar. 

Outward Bowing of the Knee or Genu-Extrorsum is a condi
tion which is the re,·erse of Genu- Valgmn; the external lateral ligaments 
arc relaxed, and the tibim themseker; are commonly cunecl, giving the 
appearance known as "bow-le,qs." This deformity is sometimes traceable 
to premature attempts at walking, and is usually connected with a mchitic 
,·ice of con<:titution . The treat111e11t con~ists in the application of padded 
splintR, i::o as to on:rcome the outward bending of the limbs, and, at a later 
period, in the aclapttition of suitable :::11ppor1s, .so as to pre\•ent a 1·ce11rrenre 
of the deformity. :;\lr. 1\Iarsh recommend,- fo rcible straightening of' the ('11n·ed 
tibim, or e'·en partial di\'i;;;.ion of' these bones with a narrow ::;aw, and fracture 
of the remaining fibres and of the fibulm, and reports several cases in which 
tl1is apparently se,·ere operation was re:::orted to with good re:;;.ults. A s imil:u· 
mode of t reatment ha:5 been :;ucces~fully re:;;orle<l to by Billroth, who, how
C\"Cr, employ<'d ~chisel instentl of' n SiLw. 

Contraction of the Knee, dependent upon shortening of the ham
strings, may occur in connection with anchylosis of the joint, or indepcnd-
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cntly: the trentment consists in cli,·ision of' the hamJ1.tring tendon~, fo llowed 
by gradual extension, w ith passi,·c motion, fr iction, etc. 

Division of the llamstrin,g Tendons is thus performed: lhe patient being 
in t l1e prone position, an a'1sistant renderl'.i 1he parts f('nse, Ly fully cxtcndiug 
the limb, and the surgeon then introduces the teno tomc fbtwisc on the inner 
side of the outer hamstring, or biceps tendon (which is to be fin:it divid<'d), 
t hrough a puncture which in the adu lt should be an inch abo,·c the poin! at 
which the tendon joins t he libnln.. By keeping tlie knifo close to the 1c1ulon, 
the resk of wounding !he peroncal nerve is avoided, and t hC' sect ion i~ !lien 
effected by cautiously cut.t ing towards the skin. The semi-tendinosus, being 
superficia.I and prominent, is readily di\·icled, but the semi-membranos11s re
<1uires a freer use of the knife: it, howcnr, comparatively seldom need~ to 
be cut. In operating on the fr1iner ha.m!'i l l'ing~, the tcnotomc should Uc intro
duced close to the outer (popliteri l) si<le of lhc semi-tcndinosus. as thcl'C is 
thus less risk of wom1cling the imporiant strn<'tur('S in the poplitcal space. 
After the operat ion, the wounds should be inst<rntly closed with a firm com
press (to prevent extravas:ttion, or tile cntraucc of air) 1 and no attempt at 
extension should be made until !he parts are entirely hen.led, which usually 
requires a delay of fom· or five days. Xcglect of this precaution may gi\'C 
r ise to wicle-sprend suppurnt ion in the tissttC'S of the !tam. 

1Vhen cicatrization has occurred, gradual extension may be made 
merins of a weight, elastic lmnd~1 or screw apparatus, or in some fow 
forcible extension may LC' preforably employed, the patient being of cou rse 
a s!:-ite of ana~sthcsiri. Hcco\·cry may be fortlwr promoted by the assiduous 
practice of passi\'e motion, aided by friction, douches, etc. 

Club-F oot .-1'alipes or Cfhib.Joot is a common deformity, wh ich may 
~1{foct one or both cx1rernities, and ma.y occur in either sex, though more 
frequently in boys Lhan in gi rls. 1 t may be cou,qe11ital or acq11fred. 'l'hPrc 
are four p1·imm·,1; and as many secondary var ieties of the deformity. The 
pri1rniry fo r ms of club-foot n.re 'I'oli".pes 8quin11s, 'J'alipes Cfolcane11s, 'l'alipes 
Varns, and 'l'alipes Vaf.qus, while the secondary forms arc combinations of 
these, receiving the names of Bquiuo- 1·arus. Efpti110-1fal,qus, C'alraneo
rrarus, and Cfalcaneo- fpalgus . All fortnii of club-foot depend upon contrac

tion of n1.rious 1nusclcs and tendons, which may re~ult from sp:-ism of' the 
contracted parts themscl\'es, or from pnr:dy~is of' !.he antagonisi.ic muscles; 
in most cases, the bones of the foot n.re not altered in structure, Lut in innte
mte cases of varus (which is the most common form of congenital talipc:o;), 
the astrag::ilus, scaphoid, and cuboid will all be found more or less atrophied 
and twisted, the ligaments correspondin~ly altered in length, the tendon" dis
torted, and tlie muscles of the whole limb wastecl. Adams indeed maintains 
thnt, in cases of vnrus, the astragal11s is malformed from the moment of birth, 
the malformation probably being due lo the pressure of the adjact>nt bones 
during intra-uterine life. J n non-congcnitnl dulJ-foot, the muscles commouly 
undergo fauy degeneration, rendering prognm•is in these cases less favonible 
than in tliose w!Jich arc conge 11 ita l. 

The first application of' tenotomy to the cure of club-foot wns an operation 
performed by Lorenz, in 178..f-, on the retommcndation of Thilenius, of 
l<'rankf'ort. The operation consisted in a simple incision, invoking the skin 
:.mcl subjacent tissues as well as the contracted tendon. and a pcrtect cure is 
said to kwe been obtained. Delpech. in l S IG,' 1ranslixecl the limb be1wath 
the tendo Achillis, and cut towartlii the skin, which wa~, liowe\·er, cnrefully 
prol<'cLed from injury. To Stromcyer, of Ha11onr, in 183 J. is due the credit 
of first re~orL ing to ~Hb<'ul:meou:,; tenotomy as it is now practised. while' to 
Gutlrin and Bonnet, in France, to Little, Tamplin, and Adams, in Englarnl, 
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and to D ctmold and l\Tiitt e r, in thi s country, arc in a grcnt measure ow ing 
the ~eneral introduction and perfhtion of t,IJe pro<"edure. 

The process of repair aftf·r di,·i~ion of tendons cons ists, as shown by 
Adams, in the deve lopment, bet ween the retractC>d cud', of n. new material, 
which does nor. as was formerly supposed. sub::.cquentl y contract mul bring 
down the shorte ned muscle. but n·main~ permanently, thoug-h gradually as 
similating itself in structure nnd nppcnrance to the original tendon. 

1. 7'alipes Eqnini1s.-This is very seldom, if ever, a congenital affr('1ion, 
but is., on the other lui.nd, th t• most common 1wn-co11genital form of clu\J-foot , 
ocruning. according- 10 Tamplin, in fo rty per 
C(' nt. of cases originating aflcr hirth. and in Fig. 3:20. 
twenty -two anti a half per cent. (or, according 
to L o ni<dale and Adams. thirty -four per cent.) 
of all cases taken indi s(; riminat cly. Tltc de
formity in talipes equinus con,;:;is ts !'imply in 
an eleni.tion of th e> hl•el, which mar be so 
slight as mcrC'ly to prevent the foo t fro;n being 
fl exed beyond a rigltt angle, or may Uc so 
m;uked as to force the patient to wnlk upon 
the toes and ext remities of the rneiatarsal 
boll(.'5 1 as sec11 in Fig. 320. 

The cause of this deformity ( in children) is 
very often di:.turbance of the ncrrnus sys tem 
during dentition, or from the irritation of in
t ci::. tinal worms. thoug h some cai"eS depend 
upon gene ral infantile parnly~is ; in adults. 
thi s fo rm of club-foot may result from paraly-
sis , from abscess or injury of the calf of the -
leg. or from habitually keeping the foo t in 
bad position (during the treatment of fractul"CS, 
etc.), by which the patient acquires a "pointed Talipes equinus. p•irrie. ) 

toe." 
The treatment consis ts in the subcutwieous division of the tendo ..1.frhillis, 

about an inch abo\·e it 11- point of" inse rt.ion. The patient being prone, and the 
tent.Ion rendered ten::.e by rkpre~s ing the foot, 1hc tenotomc is introduced flat
wi.oie (on eithe r s ide . ns most con ve nient). and carried across in close coutact 
with the tendon, so as to aYoid wounding the po5terior tibia.I arte1·y; the edge 
of the knife being then turned baC'kwards, the lendon is forcibly brought 
against it by st ill further deprc~i'ing tile foot, whilP the hladt> is given :\ i;; li g ht 
saw ing motion. An audible snap usually m:wks the com pleti on of the ope ra
tion, when the hee l c:i.n be imm<"di :i1cly brought clown an inch or two fmther 
tha n before. Prof. J . Pancoast has in sorn e e:1:;es adnrnt:.1gco usly substit ut ed 
dfrision of the lou-er portion of tlie sole11s musde for that of the tendo .Acbillis. 
Jn ,·ery sm·ere cases of talipes equinus, it may be necessary to divide the 
plantar fascia, or nen some of the te11dons of the toes, as well: when the 
pl:mtar fascia is to be di,•ided, this shon ld be done as a preliminary opci-ation, 
the tendo Achillis being for tlie time unLouchod, so th:LI its tense condition 
nrny fix the heel and facilitate the.: unfolding" of the arch of the foot. After 
the 01wr:i1ion, the punct ures made by tl1c tenotomc should Le immedi:Hcly 
closed with a piece or lint :incl adhesive st rip. Jlfec!tanical extensfon may be 
begun from the third to the fifth day (not bcfo i·e the former), and 1nay be 
con venie nrly effec ted by Adams's mollificat ion of Scarpa.'s shoe, which differs 
from tlios,e in 01·dina.ry us,e 1 chiefly in ha\"ing a transver5c divi s ion of the :;ole
plate, correspo nrlin~ 10 the trans\"Crse tar:<al joint. Iii using this, :1!i with a ll 
other forms of orthopmdi<: apparatus, care must be ta k<:: n to g uard a.ga ins t 
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excol·iation, by frequen tly remo\·ing the in :;:t rumcn~ and b:1.thing th<" ~ kin 
with some stimulating lotion. Thi' extem;ion mu:; t be effected very gradually. 
the maxim ·'festina lenle" being in no eases more important. tkm in tlie~c. 

2. 'l'alipe.<:, Vams is the most frequent \'aricty of COIJ:!lenital club-foot, 
being met with, according to Tamplin , in ni1wty per cent. of' such c:i . .::es. 

The deformity of n1rns is twofold, con -
}'ig. 321. si!i ting in an inversion of the anterior 

two-thirds of' the foot, which rolalt• . .;;; upon 
a Centre of motion coniilitut(!d by the 
astrng:.1lo-scapl1oid anti ealcmieo-l·11boid 
joints, with an elevation of the po."H'rior 
third by the eontn1ction of the mul'ides 
of' the calf. " ' hen the latter di..;.phce
ment is particul:irly markcdi the :ttlt-ction 
rccei ,-cs the name of eq11inoM'l:arus. Tlic 
1"ni·ersion of th e front pal'L of the foot is 

~~~a~~s ~~~~111~~~1~iio~e~f~:.1\~1~£i~1 1:1~~~~~ :-~1~\~: 
and occasionally the fl exor anrl ex ts n::;o r 

1'alipe6 vnrus. ( Fergusso11.) longus pollicis, the plantar fac;cia an<l 
fle.xo r brcvis digitorum bei ng also somcM 

times more tense than in the normal sta re. 
The treatment of this form of clubMfoot is hPst divided into two stages. 1he 

i1wcrsion of the front of the foot being remcdied during the f'irs1, aml the 
e h· n1:ion of the hee l during- the second :; tage; in other words, the case is first 
to be convert ed into one of s imple talipes eci uinus, antl then treated as was 
directed in ::;pen.king of tliat form of the atfoction. In so1ne Yery sli g ht ea~cs 
of eonge nit.al varu~, die deformity can be rc mcrl'.ed by simple manipulation 
:wd friction repeated ~cvernl times a day. but in cases of ordinary SC\'erity, 
tenotomy shou ld u~ resorted to, the bes t ~~ge for the operation be ing probably 
bet wc-P n the scc~Hl a nd tliird...months of li fe . The tendons to be diviJed in 

Fig. 322. 

Varnsshoe, witbjointedsole.plllte. 

}~ig. 323. 

~\!;? 
C'0.11(/Cllifttl 

:Z'uli/us Calccatek& 

(Bryn11t.) 

thcfi1·st stage of treatment, are those of the 
tibiali:. anti cus and posticus, with somet imes 
that of til e fl exor longus digitorum, aud the 
plnntm- fascia. J3uchanan. of Glasp:u,,·,aclvoM 
cntesclivisiouof the muscular sub:: tanec of the 
abductor pollicis . The tibial is anticus tendon 
deviates from it s normal tlire(' tion , curving 
downwards and bnckwards n('ro:-is the inner 
malleolu..;, while the posterior tibial tendon 
pa:;:ses from behind the inner ankle directly 
downwards, or even with a slight backward 
obliquit.y. In dividing the latter tendon, 
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~~(~)';~, i~,~~~~~: ~i 1~·!: ~l~;g:~,L~ ~ 1~1 i ~f~ 11~~~ ~ i1;1~8 ~~~-: .~~~ i ~~1~ :~~: 1·~1~~~11;~. ; u 11'.=~ ~~ ({ \ :1:1~,. ~! ~ 1~~ 
a hlnnt · pointcd tenotomc. Should the vessel be woLnHle<l, it should be cut 

~f. '~' I~ ~~tl~ ,~; .... ~\~·~l~~ ~l:~~il ~n f\!,'.;~:11 i~o ;~~ ~:.~e~~ ~I~~~~ I ~(~I~~:\~~ ~ll: ~-l~s~I;~~~: I~;? i :~J~:.\'. :!; 
of the perchloride of irou, or by the "old operation." Similar treah11Pnt 
would be required if the internal planliu· arte ry sltould be wounded in divid-

~~·~ r~~~n1~la~;a~::~~~~i.ng ~;~ ci; i :1~~0:i1~ ·:; 1'1t~~~ I : ;~ ::~~~,~~'lf !~~~~~~~;: ~:~\)~~et ~11:':;!~ 
of :i ' · Yan1s s.hoc:," JH'O\•ided wi1h a joint in the sole-plate for cflCcting cn.~r
sion (Fig. 322). The second :;tagc of trcn.tment consists in dividing ihe 
tendo Achillis: and in subsequently bringiHg down the heel, ns in a case of 
simple talipes cquinus. The time l'Cquired for the <"ure of talipcs YaruR wu-ies 
from two months to a year, according to the age of the p:itient and the 
senrity of the affCction. 

E.rcision of the cuboid bone. suggL•sted by Dr. J ... ittle and first prnciiscd hy 
:\Ir. Solly in a case of talipe!< nirus in an ad ult, ha:::. bcei1 lately !'evivcd with 
µ-ood result in scw•ral cases by :\[r. H. Da.vy, and the s::unc sul'gcon and.}. F. 
"'e,.;t, of Birmingham, haxe funher extended the opemtion to remoYal of a 

::~~~:~lsl;~~c~u11:~1;:1i~~\·~1;1 Lil~~1\~~~~~'· of ~~~~i~:~~~~~~~~'. 1 ~~;1~:~ , r~r~,~~~oi~{, ~::;~f~ 
form.::, and outer metntarsals; while Lund. of )[anchc:::.ter, has in a similar 
ca.;e sueces:-fully excised 1he a);trngalus on both sides. l\Ia:::.on, of New York, 
has exci:::.ed the astragalus and external m:dlcolus for equino-nU"us, but 
sloughing and hemorrhage followc<l, tLnd amputation wa::. performed with a 
fatal rei:iult. The astragalus has also l.H'en excised f'o r club-foot (successfully) 
bvYercbCl\'i . 

· 3. 'l'alipes Calcaneus (Fig. 323) is ,·e ry rare as a congenital affCction, though 
as a, non-t·ongenital disease, re::ulting from infantile paralysis (particubrly in 
combination with talipes va.lgus). it i~, acco rding to Adams, comparati,·cly 
common. This form of' club-foot depends upon contraction of tlie mu:o:cles of 
the front and outer part of the leg, the defo rmity, wh ich is the ren:r::.e of 
rnlipcs equinus, ca.using the patient to walk on tlie heel. In slight c:tS<'S of 
the rongc11iral variety. a spontaneous cure may be effertcd by the simplu 
proce~s of' walkinp:. but in most inst:inces, tenotomy will be required, tltc Kn
dons to be di\·ided being those of the 
tibialis anticus, extensor communis Fig. 324. 
digitorum. cxten:o:or pl'Oprius pollicis , 
and peroncu:; rcrtius. The after
treatment consists in the application 
of an apparalUs provided with an 
ela~tic spiral spring at the heel, to 
supplement the action of the tt'ndo 
.Achillis. This form of talipes is 

~~~l~~;~L~1~~::~ c~~~:~~~1-~~,.::!~li rnrus, 

·I. Talip1ts Vrt!gus, or.fiat or spla!/
foot , is rare as a congenital, but sutll
ciently common ns an aequircd affec
tion. The<leformity is here tlierc
versc of tl1at seen in van1s, the sole 

beingflatteued, the arch of the instep ~~--··='!' obliterated, ancl the foot everted. ] n ..._ 
se\'cre case:;, the heel is common ly 
depressed as well, con:;tituting .ca/ca- Tallpe~ valS'us: (Pirr:e.) 
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neo-ealgusi or, on the other hand, the heel may be clcntted, con-.;tiruting 
equino-1:a(qas. CongC'nital ca~e" of talipcs valgus may often be cured by i- implc 
manipulation, or by bandaging t.he foot to an inside splint with a wcdge
shapc<l pad, as in Dupu~·tren 's mode of treating fractured tiLula. Jn other 
instances, tenotomy will l>C' required, tlic parli:; to be di\' ided Lei11g the tendons 
of the pcroncus l~s and bre\·is, and extcn::or communis dig itoru m, with 
sometimes tl1 e tendo r\ cltilli s, 01· cnn the tendons of the tibialis auti eus anti 
extensor pollicis . The after-trca1mc11t consi:'ils in applyi11g an apparatu" to 
produce grad ual i-m:ersion, with a pad to rc5torc the arch of the foor. 

Weal.: .A1tkles, which often precede the 1lenlopment of acquired talipes 
yalgw~, shou ld be treated by all en tion to the hygienic surroundi11g~ of the 
pntient, and hy the u~e of' fri ction and the salt douche, with, if 11eccst:ary, an 
elastic bandage, or light metalli c lateral support s. 

On tl1e Treatment of Club:fnot tvilhout Di1:idin.q 1fndons.--:"\Ir. BMwell 
opposes the practice of tenotomy, in the treatment of talipcs, on the ground 
that the atlCct ion is a.lw:.1.)rs the result of pma.lysis, and tl1at di,·idcd tendons 
seldom reunit e. Ile recommends in~ tcad , the employment of an apparatus, 
in which elastic cords supplement the paralyzed muscles, and counteract the 
nction of.those which are coulracted. " ' itl1out C!1ltering into any di sl' u ~,. ion 
of i'\lr. Harwell's tli eo re1ic "iews (which are opposed to those of the leading 
authoritie."J on the subject of club.foot), it will be sufficient to sa.y that, while 
the ingen ious modf' of trea tment which he acl\'ocates may undo11b1 cdly effect 
a c ure in mild cases, it wi ll , as undoubted ly, fail in ma.uy of !hose which are 
more severe ; and e,·f'n in tli e ::.light. case~, tcnotomy (which has uot been 
JWOYed to do any harm) certai11ly :~bhr<n·iat~.::. the time required for trea tmen t. 
Jndecd, we may safe ly say, in the words of )fr. Adams, tliat the suC'CC::.:-d'ul 
treatment of club.foot demands, in most cases. " a, judicious combin:uion of 
opemli,·e, nwcban ical, and physiol o,!?; ical means." The chief advocate of' )fr. 
Ban\'Cll's ,·iews, in thi s country, is Pro[ Sa)'re, of New York, w ho is how. 
ever too .iudieious a fl.urgeon to recommend Barwell's plan as an cxclus i,·c 

:~~~~1~ 1~:11~:·f :~t~1:f i1:,\·cle[1 ~~\~~~~~~h~~:~ef ~;; ~l~~:;~~1i;i~~~<l ''~ ~ii~~: 1 el~a ~.'; ~;~>~t 1 ~111i~ 
parts on the strctcl1 to 1)l'ess with the finger or tlmmb on the ,;tretchctl tcudon; 
if this pressure produce reAex eoutractions, tenotomy is requil'ed. 

Contraction of a Toe , usually the second, is commonly clue ton tense 
s late of the digital prolonga tio11 of the plantar fascia. and requires <livh•ion of 
the offonding structure; the operntion should be done ::- ubcutaneously. oppO· 
s ite the base of the second phalanx, the toe being then stra.ig bteued, and 
5CCured to fl small pasteboard or wooden splint. 

Contraction of tlte great toe, somet imes called Ilallux valgus, has already 
been reforrctl to in speaking of bimion (p. 512) . 
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CHAPTER XXXIV. 

DISE.\SES OF 'J' II E HE.AD AND SPINE. 

DIF-EAS~S OF T ll E HEAD. 

Tumors of the Scalp.-The most common forms of tumor met wit Ii 
in the istalp1 iwe the c11to1ieous prol1ferous cyst and the i·ascular or erectile 
tumor, thoughj(ttty and fibrous growths ha,·e also been occa:::.ionally seen in 
thi-: situation. The treatment of' t.licse affoctions has been suflicicutly dis
cussed in other parts of the volume. 

Tumors of the Sk ull .-Rony, cartilaginousi myeloid, :ind cancerous 
growths arc met with in the cnmin,l walls, the latter fol'm of disease con-;t.it.u
ting the affection sometimes dc::><'ribcd as Fungus of tlte Skull. Surgical 
interference is rarely admissible in this serious condition, though a ca~e is 
reforrcd to by Erichsen, in which such a. growth was successfully rcmo,·cJ by 
B. Phillips. 

F u n gus of the Dura M a t er.-ender this name is commonly de
scribed a tumor which, beginning without any obvious cause, makes its appear
ance on the top or sitlc of the hf'ad, or in the temporal region, forming a semi
Huctuating mass, sometimes c rackling on pressure, pul..;ating, attended with 
much pain, and accompanied with Yarious cerebral symptoms, such as double
vision. deafness, co1H"ul:sions, and, in the latl.er stagrs, coma and paralysis. 
The tumor, as it increases, becomes softer and more prominent, a distinct 
margin of' bone being often folt surrounding the morbid growth, indicating 
the occurrence of erosion of the skull. The pathology of this serious affec
tion, which was first clearly described Ly ]~ouis, has been recently invest i
gated by ilfr. Ltt-Yi·son T-ait, who conclu<les, from the dissection of a case whiGh 
came under his own obser\"ation, as well as from the re<'ordcd histo r ies of 
01hcr insiances of the disease, tliat the so-called fungus of the dura mater is 
really an affection of the skull, ori.gjnat.H.tg jn the laJCrS of osteal cells, and, 
clinically speaking1 of a m:.dignant character. The disease may originate 
either beneath the pericranium (outside the skull), or between the cranial 
wall and the duru mater, ur, as happened in :Mr. Tait's own Pase, in both 
situations simultaneously, the skull t hus undergo ing erosion on both sides, 
until the masses meet and amalgam:ite, when pulsation is de\"Cloped. 

The Diagnosis from n\scula.r turnor of the scalp, which is the on ly disease 
with which the affection is likely to be confounded, may be made by observ
ing that the growth cannot IJc moYCd late rally upon the skull, and (in cases 
in which the bone is perforated) can be of"len partially reduced within the 
cranial cavity. A fungus of tlie dura mater lias Leeu punctured under the 
impression that it was an abscess, I.Jut. such a mi~takc could scarcely arise 
except tln·ough carelessness. · 

The Jhatment of th is affCction is extremely unsatisfacto ry: Louis recom
mends that the growth should be excised, or otlierwise extirpated, after 
removing as much of the skull as may be necessary with the trcphine; but 
the case which he g in:s of reco,·ery afte r this senre trcatment, seems, as 
justly remarked by llolme1;, to have been really one of simple caries wiLli 
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underlying exuberanl granulations. Any partial 
malignant chnracter of the aflCction, woidd be 
plete extirpation would, in all probability, but 

Fungus of the Brain, or Jlernict Cerehri, has been sufficiently alluded 
to in a Jll"e\·ious portion of the work. (:See page 3 !.:$.) 

Encephalocele, Meningocele, etc.-Th<'se are the nnmes g i\'Cn 10 
congenital tumors, consi::;ting of a protrusion through a suture, or pa1·t of 1hc 
skull which in fcctal life is mcmbranoul', of portions of the crania l <.·ontcnts. 
The menin.qocele contains merely a bag of' cerebral rnembrnncs wiLli :;ulJ
arachnoid fluid, while the enceplwfo,.ele contain;;; a portion of brain-"ub:;tancc 
as well. lf.1Jdrencephalocele, as the term is used by Prci-cott llewcfl, is an 
encephalocele complicated by the pro1rusion of one of" the ventriclcl:i lillecl 
witb fluid. These malform:itions nflually, but not innlri:tbly, occupy the 
occipital region, protruding ii lit.tic behind the sit11ation of !he foramen maµ:-
1111111; they are usually solitary, but occai:;ionally multiple, rnrying in ~ i ze 
from that of a pea 10 that of the head itflelf, and ('Omplicatccl wi1h int ernal 
hydrocephalus. The sac of a meningocele may be 1'ingle or muhilocubl', :UHi 
the contained fluid ma.y be clea1· like that of a hydrocele, or may be dark 
from the <1<lmixture of blood. If the tumor be sessile, it mi~y be wholly or 
partially reducible by pressnre, such reduc1ion being followed by symptoms 
of cerebral compression; the tumor swells up and becomes tense when the 
child cl'ies, and !'=Ometimes partakes of the motions of" the brai11 . The affoc
tion is occasionally com plicated with mcvus, aml not unfrequcntly with other 
congenital malformations. 

Tlie Diagnosis from congenital e_vstic tumor, when the meningocele is 
fleflsile, is sometimes ve1·y diflicult.; but in most cases may be made by ob
sen·ing the situation of the malf'ormalion, its niriations of tension, and the 
fact that it is not movable upon the skull; if, howe,·cr , the communiration 
with the crll.nial ca.,·ity be very small, the diagnosis may be qui1e impos:.ible. 
The affection is al.so liable to be confounded with erecti le tumors of the scalp, 
and indeed, as already mentioned, the two diseases may coexist. 

The Prognosis is unf:worable, the large majori1.y of these cases terminat
ing fatally during infancy, though occa~ionally patients thus affected ha\"e 
sun'ived to adult life. Death is usually preceded by conn1lsions, duC' to 
cerebral prei-surc, but in some cases ulceration or rupture occms, when infla1\l · 
mation of the sac and genera l spinal meningitis nre the immediate precursors 
of the fatal i:m1e. 

The Treatment in most, cases should (according to Holmes, wlio has dc
\"Otcd special attention to the subjrct) be limited to affording support and 
making gentle pressttre, by means of a. gutta-percha. ea.p lined with cotton 
wadding; and in cases CYiclcntly complicated with general l1ydrocephalus, 
noli1ing furthc1· is admissible; compres~ion with a plate of sheer-lead proYcd 
succe~sful in a cui:;e recorded by Dr. W. S. !Jill, of Ma.ine. Jf the tumor be 
rapidly increu.-:ing, without general symptom;;;, repeated tappings rn:iy he re
sorted to, wilh precautions against the cntrn.nce of air; the a=-pira.tor ha:; been 
1hus sucees~fully employed by J . F. " "l'st. In ca~cs of weningocele, if pe
cluneul::itecl, iodi1ie i1y'er.:tfons may be tried with some hope of bcncfiL Finally, 
if tberc be rea"-on to bclie\·e that, as i:;ometimes happe n::., the communic:11ion 
with the cra.nial cn.vity has become obliterated, the tumor may he excised; 
or even if' a eomnnmica.lion persist, the operation might be occasionally justi
fiable. the pedicle of lhc tumor in such a case being first compressed by rne:rns 
of a cl:unp, which should be allowed to remain for twenty-four hours . A 
very renrn.rkable case was reported a few years ago by Dr. Daniel Lemmre, of 



DfSEASES OF T!IE SPINE. G39 

Allc>:zhany City . Pa., in whid1 a meningorele (or. as the> author termc>d it, 
hydrenrcplwloc<•le) was ."a id to lt;we bt•cn rnd ically and pe1·m<11wntly cun1d by 
ernt'LHl.tin!! the contcnto: of the "aC, a1ul i1w:t:zinatin:z ih integuments f:O as to 
plug the crania l :1pcrturc-,·er.Y much :\5 i:' done with the scrotal ti~sucs. in 
" 'utzer 's operation for the nulical cure of hernia. 

Paracentesis Capitis .-Thc operation of tapping the head is orca;;ion
nlly required iu l'a:-cs of acute, or t'\'Cn of ch ronic, ltydrot•cphalu;; , when death 
~t·em;; imminent from thc intra-cranial prc1' .. ure cxerciJSed by the accumulated 
fluid. The relid' atlbrded by panH:cnk:-;is, under the~c circum:;:tant·<•s, can 
;:'Cfff<·dy be expected to he permanent, particuliwl_,. in conp;enit;1\ cno;cs, in which 
tlu:re i" usually malformation of the brain. Still the operation is not, en•n in 
thcl'ie in,taiwes. likely to acid much to the grnYityof the situation, wh ile in the 
non-con;rcnital Crt:'eS it has unquc:-;tionahly been occa~ionnlly procln<-1in of 
mm:h 1.K·nelit. ..\n a"pirating rnbe or Yery delicate trocar is to he employed, 
being introduced throu;rh tlw antt<rior fontanelle, as far ~1s po:.~~iblc from thC' 
median line ('.-l'o a<: to :n-oid wounding the longitudinal sinu<:), or1 in ca,;es of 
internal hydron•phalw;, throng-h the coronal su lnrc on either .!<idc, mi1lwny 
between the anterior and sphcnoid fontanelles. th(• point beinp; then directed 
inwards ;tnd backward,. so ns to penetrate the lateral ,·entridc. A :-mall 
quantity only (ahout two fiuidonnces) of fluid should be erncnated, the :-;ides of 
the !<.kull heing compre .. "'cd during the opemtion by the lmncls of an a ...... i:-taut. 
A:-. .:oon as the in::.lrnment ha;; been withdrawn, the puncture shou ld be clo:-:.ed 
with an adhe;;iye stri p, and an e lastic, perforated, Jndia-rubLcr cap (as ad
Yis.ed by Holmes) tightly drawn O\'CI' the head, so as to support the sk ull and 
prncnt ~yncope. If no bad rc~ult:-. follow the operation, it may be repeated :.\t 
another point, after a few weeks' intcn·al. 

DISEASES O F THE SPISE. 

Spina Bifida (lfydroroc/1is) .-This i:;; a congenital malformation, which 
con,.H" in a dclicicnc." of thf' ~pinous processes and lamin a:: of one or more 
\"('l"ll'bra'. allowing the protru!<. ion of the spinal 
membrane' .. , which form a tumor eontaining Fig. 325. 
ct•n:bro-.... pinal fiuicl and usually some of the 
spinal ucn·es, or e,·en it is ."nid a part of' the 
spinal cord it,.df. Spina bitidn. in the cerdco
dorsal region, ho,\en:r, according to Giralt!Cs, 
contain" noner,·ous lilament...n.nd J h~we been 

~o~~!1~~~~~r ~i~;"~~17~~~co~~~~i1~~ 1~~;.:i:; ~:~~~1;11~ 
inrnriably found the cord ihl'lf to terminate 
aho,·e the upper margin of the tumor. lly
droracl1is Ill<~)' occupy any portion of tl1e ,·c r
tdmd to lumn , tliough most frequt'nt in tlie 
lumLar ;~ntl ~acral rc~ion,.; ; may be single or 
multiph•; is wumlly of an ova l slnipc; and 
,·aries in :-izc from that of a walnuL to that of 
a child':; he~ul. it may be 1'(''-5i lc or pcdun
culatcd, .;omelime~ lol.Julated, and is usually 
con=red by "kin of :\ more or ler.;s norm:LI 
cl1anu.:tcr, though in l:\Omc i11)itancC':oi there is 
no t·utam·ou.s invc,.;tmem, the ::me-wall bciu~ 
t"Olll:llitutt·d of the !<pinal dura mater ibelf, iu 
wliicli case ulccra.tiou is apt to occu1·. The siilnu bit.Ida (Dru!tt.) 
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tumor i" tense ::rncl elastic wh€'n the child is in tltc upright posilion nncl clul'iug 
the action of e.cpiration, becoming sof'!cr <luring 'inspii-alion and when the 
child is laid on its face. Fluctuation is some times obl'en·ed, nnd partial 1·edtu.:· 
tion mn y be often clfocted by pre::-5ure-the bony apertu1·c throu g h which the 
protrnsion has taken plnec being then perceptible Lo the touch. Spi11:~ hifi(la 
ofwn toexists with other deformilics, and j ., frequentl y complicated with hydro. 
cephnlne.. D eath usually occurs within a short time of birth, from con\'lllsions 
or spi nnl mcn ingiLis, 1.liough occn.::;ionally li fo is prolong1.:d 10 adult :igc (7 ~ 
years in a cn.:;c obsel'\·cd by Callender) , and in some rare iustn.nces it would 
appear that a spontaneous cure has been cflCctcd, by the chnnncl of co1nmuni. 
cation wi1h the ca\·ity of the spinal uw mbrancs becoming oblitcmtcd. 

The treatment of this afll:!c tion is mmally not \·ery ~atisfactory; if' the tumor 
be 11 ot 1·:1pidly incr('asing in size, the surgeon should content himself' with 
applying t•q u:iblc support, with perhaps s light. preswre, by means of a well. 
padde( l leather o r p;utta·pc1·eha cap, or an air~pml; if the sk in be not irri1:d1lc, 
the tumor may be painted with colloclion, tint::: taking advnntn.gc of the con. 
tractil e properties of that sub~tancc. lf the child Le othel'wise healthy, and 
life se1:·m to be endangered by the rapid growth of the tumor (thre::tteuing 
ulceration and rnpturc, 0 1· inducing convulsions or paralysi~). parace11tesis 
m:iy be tried; the sac is tapped with au aspira tor or n small trocar at a di stance 
from the nwdian line (in wliicli posi ti on the nervC·!'t ructures arc most likely to 
be p)accd), an ounce or two of fluid be ing eni.cu:.ited, and lite wound then in. 
stantly closed 1 and pressure reappli ed. lf these mean:, fail, and tlte tumor be 
perlunculated, a. small quantity of a. solution of t'odine may be cautiously in. 
jected, a plnn which, with Yal'ious modifi cations, has been succe:-:sfully employed 
by Brnin::inl , of Chicago. Y elpeau, J. l\lorton , ''ratt, Eate, Ewart, and otlier 
surgeons. According to Alorton, !towc \·c r, the iodine treatment is not applica. 
ble in cases accompa11iccl by paral ysi~. Tile f'or1nula recomnwnded by this 
surgeon i:-; iodine, 10 grains i iodide of potassium, 30 g rains; g lycerine, 1 fluid
ounee. Of 18 Ca$CS treated in this way, 15 are said to have terminated 
succe~sfn lly. Li'gatio11 and excisio1i haxe been occa.s ionall y l'eSO l'tecl to, and 
each has proncl successful in at lea.st one inst:rnre , but, in most ca.ses, has but 
se1Ted to hasten <leat.h. The use of tlte elastic li,qat1tn, with or without para. 
centesis, has been employed by Laroyenne, Ball , Colognese, Jfaldo.ssarc, and 
1\Iouche1 1 G cases collected by tlte last-named su1·geon ha\·ing gi\·en 3 recovc. 
ries and 3 deaths. IL is best adapted to cases in the cen·ical and dorsal 
regions, as in these, no ner ve.elements nre involved. 

False Spina Bijida.-Under this name are included three di stinct concli. 
tion::-, viz. : (l) a true spina bifida, the connection of which with the spinal 
membranes has become obliterated; (2) a eongenita.1 tumor, cystic or fatty, 
which originates within the ~pina,\ can:d and protrudes through an aperture 
clue to n deficiency in the vertebra.I Jami nm ; and (3) a tumor containing frclal 
remains, constituting Lh e ma.\formn.tion properly described as inclucle<l f(cta. 
tion. Jf the sul'geou can sat isfy himself, by careful an<l repeated examination, 
that, in a ca".c of tliis kind, there is really no commtmic:~ti on with either the 
ca\' ity of the spinal men inges, or with the pch·ic or othel' internal vi scera , a.n 
operation for the relief of the deformity may be properly resorted to; if the 
tumor be ev idently cysti c, iodine i'njection would be the proper remedy, but 
under other circumstances e.ccision would be prcfornble.1 

Congenital Cystic 1'11mors, uncon nected with the spine but occupying the 
median line of the back, may closely simulate ca:.es of spina bifida, but a.;; 

1 See, upon this subject, llolmes's Sul'gical Treatment ef C/1ildre11's 1Jisease11, pp. 
90-93. 
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poinled out hy T . Smith, can !"Omet imcs be 
of ~pinons prt>l"l'""'<'s lwneath tht' c.r~t; the 
Ly a n analysis of the co1u;\ined f\uitl. wltielt 
LeL'll found to contain :\substance l'ei::c mbling grape-sugar. 

Antero.posterior Curvature of the Spine (Disease of tl1e Spine, 
Pott's .Diseasr).-Thi,; atfoetion u,..ually or igin:1lt'" in ostritis of thl' bodies of 
the wrtebr,c, thou~h occa.:;;ionally ii would a ppC'al' I hat Ilic d i1:<ea.-.c hegnn in 
tl it• i11krYertebral fihro-<·artilag:e,., Jn !';Orne in ~t: ua·c• ... , :uni in 1Jw,;c 1lic prog-
no:- i ~ is least unfarnr:~ble, the 1·:1.:;;e is one of' ordiual'y 05.tCitis ;{lrn1 in mo~t ~ :> ~ 
ca.-.e,; there is C\ id1•1u:e of the exi .. knce of scrofula. or en.>n of' tlH' dt•po~it of 
tulwrcle. Spine di!<C'll:->C' OC'('t11':s ehiefly in chililren and in youn~ aclult~ . and 
j,.. pc•rlmps ra!ll('r more fn•quent in hoy5 than in p;irk Ol·cn"ioually a fa ll or 
:\ 1@,,· i::; referred to :L" thE' C'xr itinJ! cause of the n.tth·1io11. hut in mo~t in-
~lan<'t'l'i no explanat ion of it ;;: or i:,!i n can be gi,·c n. Any part of th<' \Crtcbral 
column nrny be I he !';C'~U of th<:' dise:1~e. which i::;, liO\l't'nr. most com mon lu 
!lu• dor.::a\ re~ion. Tl l(' botlic!' of "('\"t.'ra l \"Crtehr:r nrc usually i::i mnlt:meou ~l.r 
atl<.'l.'tecl . bccomin,2 ,.;oftencd nnd di..;inkg-rarcd, and kading to di--oq?:u1 ization 
of the intcrn·rtcbral tibro-c:trtilagcs-thc supcrincumhcnt weight of the head 

Fig. 3:!7. 

At11erv-po~teriorcun•11.ture or •p'ne. (Ll~ton.) ('11.rlnoftbe\"crtel>ra. (l.hton.} 

am] upper part of the body c,·ent ually gi,· ing rise to the posterior angular 

~~~~.::11t\11~ ~:~!~1t~s i~h~~111:~~'\~~~~·!s~i1~ t~fc~~:.~e:u~l~ l~~~1~~ol~~·~l d~:e~~s1~0i~· fr~:11u~:~~l~ 

~i~:E~;~:i~~~~~:~~~f;£~1~~:.~,~~:· .. :'.~ic~:~;·;i~:~~.~:'.7£ef:·~.!~::::1;,F;~~,;:~1: 
for a time at least, become& con('retc and obsole1e, rendering the spine a. 
fo rnri le :-;ituation of' 1he residual abseess (5ee p. 38-1). In a few instances, the 
Uisca.sc runs it s cour:;e witLout any evidence of pus-formation wlwt~ver, the 

41 
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pathological change in these cases, therefore, bl'ing more properly clcf'ignalctl 
as interstitial absorption tlian as caries (sec p. 5iU) . 

Although, in the course of tl1c di::>case, the spinal cmrnl may he LC'nt lo a 
right angle , it is Yery Sl·ldom that the Rpinal cord is pressed upon or otl1crwir;e 
injured. Tltis is evidently owing to the gradual Hatu rc of the change, wliic:h 
allows the cord to accommodate it;;clf to irs altered circumstances; and to Lhe 
occurrence of anchylo!:lis, which pre\'ents injurious motion. .ilnc/1ylosis is 
indeed tlie process by which nature effocts a cure in tlieRc cases . Jt fre
qu<:11tly goes on pari pasw 'vith the d i;,;i11tegrating ch:rnges, arches of w·w 
bone bci11g thl'Own acroRs from one ,·e rteUm to another, and the same SIJ(:ti
mcn exhibiting1 at once, cal'ies, medullization, and ebunmtion in diflCn.' ut 
parts. Jn l':lscs in which ancliylo~is is deficient (as may happen wlicn the 
angular projection is not markccl. the disc:\sed ve r tebml bodies being then 
scpar:\tcd and prevented from co•desting), spin:d meningitis may occur, li:>ad
ing to secondary changes in the cord, and to consequent parn.lyiii1'; while in 
the i:>eniea1 n •gion, where the vcrwbral column has a con:sidernhle raugc of 
motion, consecutive fracture or dii~.!o('ation may take place, and, Ly cOUl(ll'C~:s
ing or bruising the cord, lead to a rapidly fatal is1'ue. 

Symploms.-The early symptoms of spine disea.:sc, particularly in children, 
arc somcwha.t equi''OCal. consi:.ting chiefly in Hidcnces of spinal irritatio1t, 
such as weakness, numbm·i::::, and tingling of the lower exrrcmities, a difliculty 
in !l-t:inding or walking, wit Ii a toltf'ring gait, and a tendency to fall forwards. 
The spinal column is ;;omcwhat sti.ft'cued. tlie patient moving it as a whole, 
and thus Leing unable rcn.di ly to raise or turn himself in be<l without a..ssist
:rnce. Examination may reveal an undue prominence of' some of the dor:sal 
spines, witli perhaps thichning of the surrounding ti~8ues, an<l tenderness on 
pressure. Paiu may be elicited by pressing on the IH•acl, or by making tlie 
patieut jump from :.\stool to the floor, thus approxim:iting the extremities of 
the verteUrnl columu. J n adults, pain is a more constant symptom, bcillg 
u:;;.ually of a dull rheumatic cl1amcter. Spasmodic pain in the abdomen i.s, 
according to Dr. B. Lee, an early and characteristic symptom of tl1is :tlfoc
tion. As the disease :.\dvanccs, parcdysis may be dendoped, invoh·ing the 
lower or upper extremities, acconling to the part of the spine afli::cte<l. ]n
conlinence of foces and rett:11tion of urine sonu.'timcs form furtlif'r di:sagree
aLle complications. .Abscess sometimes occurs quite early in the course of the 
disease, and not unfrequenliy before the de,'e lopment of angular deformity. 
According to Dr. C. S. Bull. Poll's disease is u:sually accompanied with dila
tation of the pupils, and with passive engorgement of the vt:sscls of the retim\ 
and optic disc. 

JJiagnosis.-The diagnosis in the early srn.ges is oftf'n nry difficult; in
deed it is sometimes quite impossible to distinguish spine d iseo.se, particularly 
in children, from inflammation of the surrounding ligamentous structures, 
unti l the milder com·sc of' the latter affection reveals its true nature. From 
neir1·algfo of the $pine, an affection analogous to the hysterical knee-joint, the 
diagnosis may Le made by obsen'ing tlie ab:;cnce. in the neuralgic atti::~tiou, 
of rigidity or other physical eYidence of disea.se, ernn in case~ of long dura
tion. The winciug of the patient, upon the application of a sponge wrnng 
out of' hot wafer to the suspf'cted part of the :spine, is looked upon by many 
surgeons as a sure proof of the exis1euce of caries . According to my experience 
this test is not to be implicitly relied upon; at least, l have known it to fail 
in cases in which the deformity and other symptoms left no doubt as to the 
nature of the case. The diagnosis from morhas coxari'as1 and from sacro
ili'ac disease, has aI1·eady been referred to. (See pp . .59 1 and .59-L) When 
the characttristic deformity appears, there is little difficulty in recognizing the 
nature o'.' the atli.::ction. Tliis deformity consists, as already nwntione<l, in a 
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posterior <1n.,r;ular projection of the clif:eased ,·ertebrre1 duo to the absorption 
or di:::appeam.nce of 1heir bodi<:s, and the conS<'CJUC·nt ~ubsi<lcnce of the upper 
po1tion of the column. It is distinguishC'd from the nnte l'o-postcrior cun•:.\
tlH'(' of simple debility, by its pcrsi.-;tc>nce in tlie prone position-and from 

~~~~\~:" ~~~~1~t:l~t~~c~rt~1·~~:~~~l~; ~~11~\'~~~~~:;~, ,\:{:1111i~~;;~g~:111::~~·1~~~,~~1;.~~!a,~~ ~~~~~~~~~ 
illrf'S abo,-e :rncJ below j the gibho.c:.ity of the spine is thll::li thrnwn into a plane 
behind th:it of the pekis, while the head i:s dir(•cted upward!' atul backwm·ds, 
giYing the peculiar but iiwolun t;u·y stn1t ~nd ni r of pride, which arc so of'ten 
seen in hunchbacks. Occa;;;ionally the displacement is :H first somewhat 
bteral, and a hasty exami1mtion might then gi'e the imprc:-;sion that the cnse 
wn.s. one of lateral c111Talure: the diagno:::is may be made by observing that 
in 1rne spine-discas.e there is no axinl rotation ot' the nrtebm1, such as always 
exi:-;ts in the other aflCction (sec p. 617 ). 'n1cn the ''erlt:'bne inrnh·ed :u·e 
tho:-:e of the cervical region, part icularly the atlas and axis, the ca~c mny be 
mi:'taken for one of' ~cry.neck. The sterno-mm.•toid muscles .:_trt•, under these 
cirC"um~tirnces, ten5\e antl prominent, and the ne('k stiff; while the pntient 
often inrnluntarily supports the head wit Ii both lumd~, 5\0 as 10 guard against 
sudden mo,·ement$. The diagnosis from wry-neck may be made by noting 
the locnlizcd tendt:rlH.":'S and thickening of the spi11e1 am! the incrca,;;e of pain 
by tapping or pre;:,:sing on the head. 

The diagnosis of Abscess arising from Spine.disease requires some atten
tion. The situation of the absce::~, in thC::'e cases, varies with the part of the 
YerLcbml column which is im·olve<l. Thus, in disease of the cervical Yertc
bm•, the pus ma)' present i1 self at the back of the pharynx, at the side of the 
neck (beneath the sH::rno.maR!oid mu!<cle), or mol'e r:u·cly in the axilla; it 
may e\'en pa~s downwards into the thoracic caxity. Ab10C('~s from disea~e of 
the upper dorsal nrtcbrre commonly makes its way downwards, along the 
course of 1hc aorta. and iliac arteries, pr,·senting itself in the iliac fossa ctboi·e 
Poupart's ligament, but may gra,·it:.ite to the back of' 1lie pelvis, passing out 
through the sacro-sciatic notch into the gluteal region, may pnss fo1·wnrds 
along the l'ibs, opening at the side of the trunk, or may go directly back
wards, forming a dorsal or lumbnr absce::;s; finally, it may, in some rare cases, 
burst into the air-pas~ages or gullet. "'hen the lumbar a nd lower dorsal 
vertebrre are affected (the most common situat ion of the disease), the abscess 
usually descends in the sheath of the psoas muscle, on one or both ::;ides, con
stituting the condition known as psoas abscess. 1 This genernlly points in the 
front of' the thigh beneath l:loupart's ligament, Lut may burrow downwards 
to the ham or even to the ankle. In ot her cases the pus may present itself 
in the lumbar region, ju the perineum, on 1he outer side of the hip, in the 
ili ac f'ossa, or in the inguinal canal; or it may C\'Cn burst into the bowel or 
bladder. By care and attention it is usually po:-sihle to determine whether 
an ab:::;cess, occurring in any of these situat ions, be or be not dependent upon 
di:;E"11!':e of the spine. It is, howc,·er, sometime:::; a matter of great difficulty 
to clistingui:;;h between psoas and iliac abscess-I he former commouly arising, 
as we h~n·e seen, from caries of the dorsal or lumbal' vcrtcbnl.!, while the 
latter originates in 1he areolar tissue of the iliac f'o::lisa, aud may or may not 
be connected with disease of tlie bony pelvis. This difficu lty is further in
creai'e<l by the circumstance that, wl1ile spinal abscess occa . .;:;ionally presents 
itself', as we hon·e seen, in the iliac region, au iliac abscess may, on the other 
l1nnd 1 make its way into the sheath of the psoas niuscle. 1-'soas abscess is, 
ho,,·c,·er, commonly a di:srase of early life, points below Poupart's ligament, 

others, sometimcsol'i-
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is 111"ually attended with il'ritation :wd rigidi1y of Ilic p~oas mu<:clc, nnd often 
rnak<'s it s nppcarance suddenly; while ifiw· abscess, on the other hand, on·urs 
almost exclusi,·e\y in :lclult~, points abolie PouparL's ligament, aml is gradually 
clenloped. 

ris~:0~:~1,i1~~~l ;::~~c ~~~,~~e:l:::~~:11;1 :~if~:~;~~t1i·:.:;;~~i~~~1~01:;~~~1e~:,~:::·1:71:l 01~:-~1111~ 
fali'!Ji serous, or kydati'cl tumors. The <liagno:-;is from aneurism, may be 
matle by investig:tting the histor,lj of tlic case, nnd by obscr,· ing !he prc~cncC' 
of fluctuation and the absence of any ln·ait or other s lethoscopic i:;igH8. From 
hernia, the affection may be distinguished by noting the fluctuating character 
of the swellinir. the nbsenc:c of" gurgling (in both di:oeasc:S the f;welling i;; re
ducible, anti there may be :tn impulse tran~mi11ed hy coughing), :i11d Ille :;ilu
tion of the femoral vessels, which in hernia ::ire to the 011tsille, :tntl in ab:;ce:;;s 
u:o:ually to tltc i11side, of the tumor. FaU,IJ and otlu.>r tumors m:iy be recog
nized by thC'ir not beinir rcduci\Jle within the abdomen, and, if 11 ecessary, by 
the use of the explori ng 1wcdle. 

Prognos/s.-'J'lie prognosis of :rntcro~po:=:.!erior curvature of the spine is 
JlCvcr fa\'Ornhle; the best th:1t can be hoped for is tlie occurrence of anchyto. 
sis, with a permanent angular deformity. Jr the spine retain its straight 
positio11, fatal inflammation of tl1e memLranC's is apt to occur, while if a\J~cess 
fonn.<:, tlic pati1mt almo~t always peri.<:hcs from cxliaust ion or from ,:;;econdary 
visceral disease. Jn a case nt the Episcopal Ilospital, some ycms ago, a psoas 
abscess en.used ulceration of a bmnch of the in!enial iliac artery, lea<ling to 
rapi1l dertth from hemorrhage. 

1'reatn1enl.-ln the lH'atment of disease of the :=:.pi ne, rest of tlte part is of 
the utmost importance: if 1he cen·ic:1l Yertebrre be affected, 1he liPad mu~L be 
cart>fully supported with sand-bags or other mechanical co11tri,1a11cc, so as to 
prr-nnt any ~udden movement which mi~ht ca11se de:llh by producing dislo
cation. Jn ordinary cases, the patient may be confined to tile horizontal po
sition on a suitable couch, f,he prone being more de~irable than the snpinc 
posture. Ko attempt should be ma.de either 10 extend the spine or to rernO\C 
any existi ng backward projec tion, for such attempts cou ld only do harm by 
interfering with the occurreuce of ancliy losis. The hori r.ontnl position mu:-t 
Uc rigidly maintained for many months, until the surgeon can satisty him~clf 
indeed 1hat bony union of tlie dis<':Hcd vertclm_c is W<'il advanced. '1'011ics, 
especial ly cod-liver oil, may be cxhi\Jited \\ith n1.h-a11tn~T(', and the patient, if 
a ch ild. should be daily carried int o the open afr on :t couch or in a suitaL\c 
coach. 

Connler-irritation (by mcnns of setons 7 issues. or the actual caulery) was 
highly commended by Pott, who fir.::;t acC'urately i1westigated the nature of 
thi s disease-and is still in much repute with mnny surgeons. ] am not 
myself Yery entlrnsiastic with regard to these severe applicntions, belie,,iug 
with Sha\\' and H olmes tlrnt, in most ca~cs, the milder remedy of painting 
the tincture of iodine on eit li e 1· s ide of the affected \Crtebnc, will be quite 
sufficient. Jt' there be much pain, tenderness, and ot her evidence of inflam
mation, there can be no better local remedy than dry cold applied in the form 
of Rn ice-bag. 

In most cases, it will be desirable to combine mechanical si1pport with 
res.ti n the prone position. and this may be co1weniently done by the use of a 
moulded guttn-perclw, felt, or pasteboard spl int, or a.C'orset-like b:rn<lngc stiff
ened with whalebones, or a pla<:.ter-of"-Pari:S bandage'. applied wl1ile the patient 

~s1 . ~ l~~~.~::!~~1 n~~ ~ 1.e c1.1 e~c~ 1 t~;:~~0~11: 0~:-c1~-1~~~1 ;~~~~11~,1~;~,~~Ie,c~ P~~o-~l1:::~i;:fer~; 
Jacket, wbile the patient is suspended, and consider this material, upon the 
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whole, better than the phster-of-l=>aris. " 'hen a.nchylosis is well 1vhranced, 
the p:tlient may be allowctl to get up, wearing the fr•li or plaster jacket, or 
a wcll-fitti11g apparatus, ('On:;:isting of a. firm pdvic b:ind with crut cli-pieces to 
take off the weight of the uppl'r portion of the trunk, mid f'.uitab le p:vls an<l 
strnps to immorn.bly fix the portions of the spi ne above and below the seat of 
deformity. If the ccr'"ical nr1ebn"e be invoh·ed, a firm but well-fitting 
leather colbr, so armuged a,;; to fix the nC"ek 
and support the hc;1d and chin, will probably 
answer:\ better purpose than any more eom
plieatcd contrivanl'l'. 

The treatment o/' spinal abscl'ss is lh:u of' 
eold or chronic nb5ce~s in gcnernl (:';CC pa~e 
3rt3) . Enry effo rt should be mntk, in the 
fir:-:t place. to induce ab5orption of the fluid. it 
being remembered that, C\'en if a re:;.idual ab
SC<':<"' follows at a. later period, the progno:::is 
will then, probably, be more fa\"Orable than if' 
the eollection had bet>n entcuat.ed in the first 
in:::tancc. En;•n if the opeuing of a psoas al>
scei'~ appear ine,·itable, it i ~ better in mo:::t in
stane(';;:; to lca,·c 1he cw•-:e to n:uur<\ rapid ~ink 
ing not unfrcquently following the U$e of' the 
knifo underthes(•circum:5tancl's. ff, hO\\'l',·cr, i1 bl' determined to interfere, the nspirator 
may be usecl 1 or an inci8ion ma_v b(• nm.de un
der a \"Ci\ of lint dippt:>d in carbolic oil, with 
the precautions recommended by Prof'. I~ister. 
Dr. S. " ' · Gross :.uh-ises that after the absce1's 
haii been erncuatecl, its walls should be sup
portl'<l with adhcsi,·e strips and a fiat Rpon!!"e, 
and that opium tihould be freely administered. 

lat!1~~r~~~s\"z~·t~~~~~.:~~~);1.a::~~~; ~~~~c a~·~i~l~1~ 
occip i1 0-atloid and at lo-axoid joint;;. is attended 
wi1h ri.o:;k of sut.!clcn dl'ath from the occurrence 
of" dislocation. Tiu.' mo;:;t important point.s in 
the treal11wit are to tix the head and H<'Ck by 
suit:tble mechanieal appl iances, so a~ to prc
,·ent injuriou;; movements, and to gi\•e free 
n:nt to any pus that may be formed, lest s1tffo
cation shoul<l result from prc>so;ure of the all
st.:<-HI upon, or from its bursting into, the air
pas:5ages. 

l•'ig . 3:28. 

N ecrosis of the bo<lies ot the cen·ical vcrtebrre is oce:tsionally Reen in 
casl's of syphilitic ulcPra.tion, or as the result of gunshot or other injuries; 
and cai:;es in whicli recovery has followed the tliscl1a rp;c of large sequest rn, 
urnler these circumstances, have hecn recorded by " raile, Keate, Syme, 
) ! ercogl inno, Morehouse, Bayard, )fackcnzic, Ogle, and Beck. 
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C I-I .APTER XXXV. 

DISEASES OF THE EYE. 

J·r would be utterly imposi':ible to p:ive, witl1in the na1Tow limits of this 
clrn.pter, e,·en a ~ketch of the pr<'Sent state of ophlhalmic surgery, nor indeed 
would the atlempt to do so be worth making, since the disea .. c;cs of the t")'C 

have become, of late years, to a great degree an ohject of cspecia.I stud~'· and 
f:iiuc:e nmnerous excellent manuals and trcati.o;cs on the subject are accc,--.ible 
to an.Y one who may desire to make himi:;elf famili;tr therewith. I $hall. 
therefore, chiefly confine my attention, in the following page~, to a brief 
reference to those more common affoction.;; of the eye wh ich every surgeon 
may be called upon to trc:it, and to a short description of the more important 
operations which m·e performed upon this organ. 

D rSEASES OF THE Cox.rL·xcTtYA. 

A cute Conjunctivitis (Catarr!tal Opldlwlmia).-An inflammation of 
the coujunctirn, usually caused by cold or other local irritation, but some
t imes prevailing epidemica.lly in certain localities, and app:u·cutly tra1rnnissi 
ble by contagion. 

Symplo111s.-A scnc::ation ns of <lust in the eye, with 11cn.t, !'.nrn.rting, a.nd 
Miffncss of the lids. The conjuuctiva is brilli1~n1ly injected, the rcdnefls bc>ing 
quite superficial, and, at first, grca.test at the circumfor01wc of the globe. 
Slight pliotophobia, with incrl.'ase<l laclir_vmation, followed by muco-purulent 
di,.('harge, which., bf'coming rlry, causes the lids to adlu•re. 

Trealment.-Astri11gent lotio11,s of alum, sulphate of zinc, or corrosh·e sub
limate (gr.~ to f,3j), with frequent ablutions with col4 waler, and, in ,:;cn·re 
case,.::, the application once or twice daily of a few drops of a solution of 11it1~te 
of sih'.ll' (gr. j-ij to f5j). The lids may be smen.red at night with simple 
ointment, to prevent thei1· adhering togetlier. The constit.ution:l.\ tre:l.tment 
con~ists in regulating the digestive functions, n.nd in improving tl1c gencrn.l 
l1ealth by the use of tonics, especially iron an<l <tuinia. A shatle may be 
worn if there is much photophobia. 

Chroni c Conjunctivitis, or Chronic Oplitlwlmia, mn.y occur as a 
sequel of the affCction just dt'scrihccl, or may originate from the irritation of 
inverted lashes, or from reuiJing or s~ving ·with an ins~ient lig:ht. 

1'realment.-The cause must, if possib le, be remo\·ed, by taking away any 
sources of local irritatio11, forbidding overni::.e of tlie eyes, etc. Jn addition to 
the measures abo,·e directed for the acute for!n of tlie :iffcction, co1mter-irri
tation by mrans of a sm<tll hliMcr or tlie vapor of bromine may be ackanta
geously applied lo the temple~, or behind the rars. If complicated with 
f!'rannlar l i d~. this condition muM, of course, be l'emcdicd before the conjunc
tirnl in(\ammation can be cured. 

Phlyctenul ar Conjunctivitis (P11st1i/ar or Papular Opli01fflmia). 
-This is a form of conjuncti,·itis chnracterizcd by the formation of lirtl<• ele
''ated vesicles, with increased \'ascuhrity of the eonjunctiv~ in their imme-



PURULENT OPUTHALllIA OF ADULTS. 6-!7 

diate Yicinity. The treatment, after any acute irritation has been subduetl, 
con~is t s in dm;ting into the ere wilh a camel's-hair brnsh n little finely pow
dered cnlQ!U£_l. in the application to the inside of the lids of' a weak red 
precipi1ate ointment (gr. iv-\·iij to 3j), or in dropping into the eye, thrice 
daily. a weak solution of the biehloride of mercul'y. 1 

Purulent Conjunctivitis, or Purnlent Ophtlwlmia, is a very hig-h 
~rade of conjunctintl inflamnrntion, attended with a profuse muco-purulcnt 
<li~t'harge which is folly dc\·elopcd within twenty-four to forty-eight hours 
:-tft<>r the first onset of the disease. There are th ree n1ricties, the pnrulcnt 
oph1halmia of new-born infants, the contagious or Ep:ypLi:in ophthalmia of 
n1lult:::.. and the gonorrhccal ophthalmia, which has already been con~i<lcred. 
(See page -129.) 

Ophthalmia Neonatorum.-Thi.-
a few day" aflt::r birth, i1woh·ing both 
:rnd sometimes ending in totu.1 los:;; of 
origina.te during birth, from direct comact 
in the mother. 

S,11111ptoms.-.\ whitish or yellow, muco-purulent or purulent discharge, 
rapidly incre:isinl! in quantity. with swelling of the litl s and chemosis of the 
ocular conjuncti,·:i. ]f the di::;ease be not chechtl, opacity, ulcer:.ition, or 
en'n sloughing of the cornea will probably occur, with, of course, total loss of 
sight. 

Treatment.- The dil'cl1arge should be remoYcd :-ts l'a~t as it accumul:ltes, 
by <::ninging the eye with a solution of alum (~1'. ,- to f'3j)i to wliicli Power 
arki:::es tlrnt perman_ganaie of potassium should be added, eyer~' half !tour, 
day and ni7ht, the lid;;; bein7 p:cntly separated with the thumb and finger of 
th'• if'ft hand, "·hi le the syringe i:;; worked with the right; or, tlic lids being 
f'\·erled. a five-grain solution of nitrntc of siln~r may be applied, with a 
<':tnH'l':'-hair brush, onct• a day. any excess of the c:rn,.;tic b<'ing immediately 
neutralized with a solution of common salt; the Jids should be greased with 
simple ointment, to prnent their sticking together. If ulceration of the 
cornea occur, quinia should be gi,·en, in doses of about h:ilf' a grain, three 
times a clay. 

Purulent Ophthalmia of Adults, Contagfous or Egyptian Oph
tlirrlmia ("o called from its prevalence as an e ndemic in E~ypt), in it s mildest 
form resemble::. catnrrhal opl1thalmia, hut often runs a course quite a::. se\·ere 
a<; the affection which results from the contagion of gonorrhc:ca. Purulent 
ophthnlmia is eminently contagiou,0: 1 aml often prernils as an epidemic. It 
ma.'· originate sporadically from ,·arious forms of lo(·al irritation. 

S.'Jmploms -A muco-purulent anrl afterwards purulent di;:.chm·g-c, with 
grf'nt chemosis, and inflammation an<l swelling of the lich:;. with burning pain, 
arnl a :rood deal of constitutional (li~tmLance. One or both eyes may be 
attacked . Opacity. ulceration, or f<ioughing of the corn(':t may cn~uP; or the 
inOamnrn.tion may spread fo the dt·cpcr tissues of the eye; or a pel'si~tent 
granular condition of the lids mny be dcn'loped. 

Trerllowzl.-If' only one C')'C lJe aflCctcd, the other f' l1ould be effe('fually 
c]o;;ed by mean<: of Bullcr's bandage (paµ-e ..J30), or a comprc:'-1' of' chal'pie 
conrecl with a dif'c of adhesive pla~ter, and lhc whole coated with collorlion. 
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This ma.y be rcmo\·cd twice a day. to wash and in~pect the organ. In mild 
('a~es, astringent and detergent application~, as recommended for caiarrlial 
oplitha.lmia, will probably prO\'C sutlicient; Lut, if the di~l':l$C a"~umc a ~l'n·re 
typ(', no time should be lost in adopting those mrao:;ure~ which were fully de
tailed in speaking of Opldlwlmic Gonorr/uea. (See page 429.) The appli
cat ion of' copaiba to the lower cyelid:3, cheeks, and temples is recommernlcd 
by A. ll. llall. 

Diphtheritic Conjunctivitis is an affection rarely met with in 11iii:; 
country 1 but which hns been recently well described hy Dr. Hobert 8at1l1·r, 
of New York. The fre1tlme11t in tlw early singes consists in the applic:ition 
of iced compresses, with frequent syringing with luke-wann f':.tlt rind wa.ter, 
ancl at a. la.tcr period in the c:iu1ious use of nitr:\tc of silrnr. Bcrgmei::>ter 
recommends tl1c immfll :uion of Lhe flowers of sulphur. 

Tuberculous Ulceration of rhc 
nflCcted, is a atli.•c:tion J.e::>eribcd Ly 
stages of tuberculosis. 

Granular Lids ( 'l'rachoma) is a condition which l1as l>een referred to 
in the preceding 1mgc::;, und which conf'ists of a rough, villoui;:;, grnnular state 

of the palpeLral conjunctint. keeping up a 
Fig. 32.l. chronic muco-purulent discharge, cau~ing 

much pain, aud inducing, by fric1io11, a 
niscular and hazy condition of the cornea. 
There ni-e two conditions to wliich the 
name of' granular lids is commonly applied, 
one consisting merely in a hypertrophied 
state of' the papillre, and the oll~in the 
cl<·,·elopment. of r!:!!.e or 'l.'esicular gramda
tions. which are b.v :-ome autflors rcganlcd 
as new formations, lhe. result of' inflamma
tory n.ction, and by otlicrs as enlargements 
of the clo:-ctl lymul!!\tic f~llicle8. Thc,;e 
''c~iculnr granulat ions n.ppear aS lit.tie round 
bodies, likP the grains of' boiled saµ:o, often 
occur epidemically, and are transmissible 
by contagfon. 

Granular Iida. (Jones.) Symptoms.-Hcat and a sensation as of 
sand in the eye, witl1 sl ight photoplioUia, 

and enough disch:irp:e of muco-pus to glue together the eyelids during the 
night. The carunele ;\1Hl t:ir;o:;al margins of tbe lids are reddened. a.nd the 
upper lid is thickened :tnd droops over the eye. The cornea becomes nebu
lous, uneven, and extremely vascular ( 1'rachomatous Pamws). and ulccmtion 
~ometimes occurs. The pu.lpebra.l conjunctiva may eventually undergo con
traction , en.using Entropion and Disticliiasis. 

J'reatment.-Tn some cases, counter-irritation to the outside of the lids, as 
by the application of the tincture of iodine, with the use of tonics, will be 
suffi cient. fo other cases, it mny be neccs.s:wy to apply tLStringcnts oL· caus
tics, to the g-ranulntions themselves. Yarious articles <l.l"e employed for thi:-

!'.~~~~:e~115i~~~1a~~s:,.s~l1~1~~1;a~~ ~}t~·~~~e~~11s::~~~t1~~·e:·<l~~t~~l 1~) }~~~~0~:~~1~ 1 ~~ 
nitrn.te of'potas~ium ( 'Yrlls), the undilutC'd Lig11or Potassce (Dixon), or, winch 

!}1~:~i:·L~>1;~t~.~~i~1111~s1~~;:'~?1'.e~)J~~ll~:~r~~l~;~~~.~z~~l t~~~~;1~~y~:·1f1~pg~;~ 
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caution bC'ing takcn 1 if nitralc of silver be u:;ed, to neutralize itnt once by the 
injection of salt and water. The powdered acetate of lead is another n'medy 
which is occasionally u.;efu\ 1 <IS is the snlphaleof quinia, duslt'tl into tlie eye 
in tile way recommembl by Bader. \\ToltC, of Gbuigow, rccommend:'l stn.rifi 
cntion of' the conjum:tival cul-de-sac, nm! the applica1ion of the !')'l'll(J of t:umin 
(5ij-(5j) . Carbolic acid is faYontbly i::.pokcn of by Chisholm, as arc cl1lorinc 
water a1ul the glycerate of tannin, by the younger Sichel. If the corn(':.\. Le 
ulcl'l'Hted, in:;tillations of atropia should be practised, and, in any ca~l·, adnrn
taf!e may he clcrin,~d from tlie use of a compressin,q bandage. StokP:;, of 
Dublin, has s11ggested tlic u:->c of delica1e irnry plates, applied within and 
without the lid, and held IOJ!Ctlter Ly a spriug or SCl'ew, so as to m:i.intain 
con:;t;rnt pressure upon the p:rn11ulations. luocufatio11, with the matter from 
a en:-e of purulent ophtbalmia, lias been suecci<sfully employed in illvciemtc 
ca-.es by Bader, Dixo11, Liiwson, aml others. Syndecto111;1J or Perilomy, which 
is an operation consis.ting in the excis ion of a Yery narrow band of conjunctiqi 
and s11bconjunctin1\ ti~sue from around the cornea, may he prnctised in cases 
of pwmus which pers.i:.t after the relief of granular lids. This operation, 
which was intl'oduce<l Ly Furnari, in 18G:l, is also rccommen<led by Lawson, 
as a prclil)lin:Lry to purulent inoculation. Cantf1oplasty 1 or slitting up the 
outrr eanthus, and stitching toge1her the ~kin and mucous membrane :ihove 
and below !"O a<:. to prt;!Yent 1·c-adlH'sion, i~ recommended in these cas<'S liy 
Althof', Xoyci;, C.R. Agnew, un<l oth~rs. 

Fterygium.-This is a peculiar, flc~hy growth, consisting of a hypertro
phy of the conjunctiva and :;ubconjnncli\al ti:::suc, wltiel1 is most common in 
warm climates. One or both eyes may he aflCctcd, the growth almost i11Ya
riahly occupying the inner or nasal 
part of the eye. arising by a fan-sha11cd Fig. 330. 
expan~ion from the scmilunar fold 
and lachrymal canmclc. an<l co1werg
ing as it Hppron.chC's the cornea, the 
centre of which it nirely passes. The 
treatment consists in excision, which 
is performed by seizing the pler~'gium 
with toothed forceps. l'aising it from 
tlie surface of the eye. and shn.\·ing it 
off from its corneal attacl1ment, then 
turning it bn.ckw:irds and car·efolly 
diss(~Cting it from its \Jase; the growth 
is apt to recur, to prc\·ent which tlu• 
scat of attachment may be touclted 
every two or three days with a crystn.I 
of Llue-stone. Another opcra!ion, 
called ti·ansplanlation, consists in di
vidin7 the corneal attachment, turn
ing the pterygium bHck, and fixing 
its free extremity i11 an incision in rteryiu m. (Stellwag ,•ou Carlon.) 
the lower p::u·t of tlte conjunct iva, by 
nwnns of a fine suture; or the growth mny bP removed by menns of :t li,r1a 
ture threaded npon two needles. :rnd introduced as seen in Fig. 330. \\rhcn 
the needles arc cut oft~ tho pterygium is transfixed by three ligatures, by the 
tightening of which it is t:ffCctually strang1dated. 

Lupus of the Conjuncti\•a is 
tlie neighboring skin , hut, according Lo 
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ti on. The lrratmenl ron.;:i,..b in repeatrd cautPri zation with thr, .;:ol i1l ni1ratc 
of ~ilHr, and the applic·:~tion of the oint nwnl of the ydlow oxiclr of mt•1T1tr)'• 
::-uitalilc ro1htituti0nal l'('mcdil's being at the ::;a.nw tinw ndmini~tered, a,;; in 
ca-;cs of lupus occurring in ot hL' I' pa rts. 

Psoriasis and Pityriasis of the conju11eli\•a arc described by Tl'rrier 
and lllazy re~pectinly . 

Tumors of ni.riou>\ kinds :rrow from tlt" conjunctinl. nnd m:i.y he mulily 
CX('i-.t•d with toothed forceps and delicate sc is,;;or,.;, c ur\ t•d upon the flat. F or 
H•rou,.. c~·:-ts occurrinp; in 1hi<; reg ion, it is sullicit'nt to cut away the nntf·rio r 
wall of the cyst, and tlic::n touch the part with a pointed st ick of nitrate of -.ilnr. 

D1 SEASES OF COHNEA, ScurnoTic, ANI> C1L1,\HY B OD Y. 

Keratitis (Corneitis, h!flammation of tlie C"orn"ea) .-E~sentially a ili '.5-
ca:-;c or malmnrition, mo~t common in ch ildre n, someti mes ari;:;in~ from in
jury. lmt often from no ob\·ious cause. J3oth eyt's arc u:;nall y con--crufi\l•ly 
aOl•(·tcd, the cour,.;e of' lhc di~ra.se extending from ~ix mon1 hs to two y1•ar~ . 
Tl!(' S!Jmptoms arc pinknc,.;s (not the rc<lue:;;;;;: of coujunct i\"iti ;;;:) iu the eil ia ry 

r(·.~don (.!'cc page ().37), with hazi -
Fig. 331. ne-.s of the cornea , dimn r..;s of 

\"i,.;ion, photophoLin. l:whrymation. 
pa.in, and a sensat ion of du,.;1 in 
the Pye, with (in the stage or re
pair ) a r<•d appearance of tli f' tor-
1H•a duc 10 itsin<'rca;::cd rn:-;c11l:iri1y1 
the rc~ulting condition of Pa111111s 
sonwrime-; in,·oh- ing almo..;t the 
wholt• cor1wa. Jn f:woralJlc t'a ... rs 
tl1i.., i11t·n·:~cd n•scula.r ity ~radu
::tlly fades away, a nd the part rc
su m (•.;:; it ;; normal appearn11ct•1 but 
in other cast•.<; coru t'al ul c<• rs arc 
dt'\'l'IOpl'<l :111d retnnl l"('{'0\0(•ry. 
l )ermancnt though 8lierht tlin111 l'"1S 
or\ j,.;ion genera lly remaiu~. du e to 
a gl' ncml hazine~-; of thl' <·orn l'a. 
or to the formation of a .1Vebula in 
th<' pupillary region. 

'l'reatment.-lnternally, atten-
P11n1111,. (Jo11es.) tion to the digesti\·e fun('tion!'I, 

with the administration of tonir;i, 
such a<; iron and quinia i nnd of opium or b l• ll:ulonna, lf th e re be much pain 
nnd photopltobia. Locally, th e use of SC'd:itives, p:trticul:.irly belb~domm or 
niropia, with countcr-irri 1:1tion hy means of io(linc or the solid s ti ck of nitrate 
of ~il\-cr to the brow and upper lid , the cy<'~ b1•ing: protecte1 l from li ~hl hy a 
8h:vlc or dark-colored gla!'r-ie.;:;. Dr. Bull. of Xl·w·Yo1·k, recom me nds the U!'C 
of iodoform, botL internally and as a topical appl ication. 

Chronic Interstitial Keratitis i-. a frequrnt manifestation of l1en·di
tm·,11 s,1Jphilis (8CC page t.12). ll11tchin!'lon rC'commend~ the cautious u,.;f' of 
llH'l'('lll")', applied by inunction behind the car. Att ention to lh<" dig-C:-li\·e 
functions, and th e admini!'ll':\tion of toni c1', me n.lso nccC'ssa.ry. Bailer n•rom
rn c: nds the use of croton chloral hydrate in doses of gr. \"-X , three timi.'s n. day. 
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Strumous Keratitis, in its couri'le and symptom~, resembles the simple 
form of the :iftecrion :\lre:uly described; the photophobia. and la.chrymn.tion 
ar(.' more marked. and corneal ulceration i~ apt to occur. The treatment <'011-

si~t.:. in the administration of cod-liYer oil am! the syrup of the iodide of iron, 
and in improving the hygienic surroundings of the pntient. 

Phlyctenular Keratitis.-Closely allied with the preceding, is this 
affhtion, which is a.l:<:o known as Plilycte1wlctr or Scrofulous Op!ttlialmia,, 
antl as Jlerpes Cornere; it freciuently accompanies phlyrtenular conjunctivitis 
(p. G.tG) . This disea:;e, which occurs in quite yonng children, is attended 
with intense photophobia mid RpaRm of the orbiculnri:s Jmipcbrarum (blepha
rospasm), which often re1Hlt>1'S the induction of anxsthe:5ia nece5-sary before a 
snti:-foctory examination can b(• made. The affection recei,·es its name from 
the existence, usually near the corneal margin. of phlyctennlar or hcrpetic 
,.e,,.itles, which burst. lea,·ing superfic ial but slowly healing ulcers. The treat
ment is essentially that of kcrn.ritis in gen~n1\ ; if, as of'ten happens, there is 
CC'zema of the lids, :ulnmta.ge may be deri,·ed from the use of borax lotions. 
The admini;;tration of arsenic is recommended by "-ells, in some cases, as is 
calomel insufllation, when the disea:<e has bC'come chronic. Pow~r ::.peaks 
farnrably of the internal administration of belladonna. A solut ion of sulphate 
of e,..erine (gr. ij to f3j) is recommended by IL W . Williams ns a local appli
cation. The affection is apt to recur, and frequently produces permanent 
opacity or e,·en perforation of the cornea. 

Suppurative Keratitis.-Thii' a.ffC'ction may be excited by trauma.tic 
ca.u,..e!', or may be secondary to other inflammatory di~eaFes of the eye. 8up
pumtive kcratitis i!l-, as its namP implies, attended with the formation of pus 
bt>tween the layers of the cornea, in one p:irt only1 or throup:hout its structure. 
The re~uhinp; Abscess of tl1e Comea usually bur:>ts ex:teriol'iy, lca,·ing an 
unhealthy-looking ulcer; but occasionally opens into the anterior chamber of 
the eye, p:ivinit rise to the condition known as llypopyon. A 5-mall absce:::s 
at rhe lower pnrt of the cornen, from its fancied rei'embbnc:e to the lunula of 
the thumb.na.il, is called 011yx. The treatment consists in the use of tonics 
anrl anodyne::;, with good f'oocl nnd stimulants if nece!'~ary. l~ocally, afropia 
should Le fre<"ly u:<cd, with a. compressi11,'I bandage, or, in caf=es una.ttcmlell 
with pain or iutolcrnne<' of' light (the non.inAammatory f'o rm of '\'ells), 
u·arm cliamomile fomentations. 
Paracenlesis of t/1e cornea may Pig. 332. 
be pPiformed once or oftener, 
serdng to relie,·c intra-ocular 
ten~ion, and to ern,cuate the pus 
if ltypopyon be presl:'nt. If the 
ab:<:(·e:<:s be central. an iridec-

slto111d he performed op
a clear portion of the 

Paracentesis Cornere is 
performed L_y puncturing the 
cornea near its lower margin 
with %L broad needle held flat wise, 
the point being kept w('ll for
ward. so as to a,·oid wounding 

(Erichsen.) 

the lens; by rotating the needle slight ly on its long a.xis, the opening i.<::1 rcn
d(:ring patulous, allowing the slow escape of tlic aqueous humor and of any 
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pus th:\t may be present. The opl'ration i.s completed hy restoring the JlC'Ctllc 
to it~ original position, and quickly withdrnwing it. This li1tl c opcralion is 
usually facilitated hy separnling tlie li<ls with a stop specu lum , :uul s!l.'mlying 
tlH' eye with suitable fixation forceps. An:estliesia may be employed if <lc
siralilc. 

Fistula of the Cornea ma.y result from a wound, or from the impcrfl'ct 
l1caling or a pcrfora!ing ulcer. The lreatmeul COll!'=-ists in the ;q1plirnticrn of a 
compressing bandage, in touching the edges of the fi stu lous orifice with ni1ra.le 
of sikcr, or, if these fail, in the performance of an irideetom.v. Sometimes 
the 'h•tulous condition is maintained by the irritation cau~ctl by a wounded 
lens, whic h should then be removed . As a last r~sort, Lawson recom
mends p:1ring the edges of the fiMula, and hl'inging them together with a 
fine silk su ture. The inte1,tional formation of a corneal fistula is recom
mended (under the name of Kc r:.i.tcctomy) in some cases of ophthalmitis, 
hy Spencer \\ratson. 

Opacities of the Cornea.-Neb11fo is the sligl1tc1it form of opatity, 
consi~ting of' a mere J"ilm y cloudiness which may be ~uperfitial or intcr:;titial, 
and which commonly results from kcrntit is or supe rfi cial ulceration . .A/'111!/0 
or Leucoma is a dense opacity, due to the cicatrization of a deep ulcer, a:;; of 
a smallpox pust.ulf'. 

:'l'rl"atment.-Yariou.\\ remedies :~re employed for the in;;uf-
flation of calomcl, or the use of lotions eontaini11g oil of 



turpe1Hin(', -iuJphalC' ordiloride of zint', iodi~ll' of pota.-i~inm, sulphate of "01lium, 

~~-7~~:,~11~;:~~:~\ ~1· 1:~ '~~·;~~l~~i 11 t21;;;:'.o~!~: :1:,.;;~~~l101i· /~:~~;~·ll;,xi\~l:u~~b~~~·1~:11;:~~· 'r!~ 
6 :~:~~ i : -~~ct'~'~:;~1t1 ~~11 ~o ';·1·~~1~ 1 ~I1 ~ r \ii~\~::;: c1~~~ ~~; 1 a~~ ;~;f <~:~~ ~ 011~ ~~f :\II: r~'.~):~\~:~;~ 0~1~ 1 ~~~ ~e~;~~ic~ ~ 
an ult·t·ra!('(l cornra, may he n•medird by shnving off till' deposit with a dcli
cale kuit(•, co1wcx on it;;. t:utting- t:dge: after tlit• op(•rat ion, the abr:Hk(l ~ur
fot·e should be jJl'Otcctetl liy npplyi11g a drop of olin• 0 1· t':\..'itor oil, a.ntl hy tho 
U"<' of eohl water dre"-.:;iuj!. The same trr:\tment may bt: req11irPd if calrru<'-
011s rlPfJeneration ot:eur in an ordinary lcrn:oma. ]11 onk·r to ob,·iate the de
formity cau;;.ccl by opat:itie.:o of tlit• cornea, "·ecker, ('. B. 'foylor, Levi~, of this 
city. and other~. rccommrntl that the opaqut> spo1s .:ohonld IJc tinted with 'ari
Olh t'nloring mntters. a ...... in the familiar operation of tattooing. Power, Gra
dt•ni~o, Sdiot'icr. nnd otber1', go fmther, and havi11g 1·emon-'d the opaque 
por1io11, tn111~plant a :-eg:mcnt of n. raLbit.'s or dog's cornl':t 10 supply the dt·fi
cicney. Tbe:_;.e opemtion,:; ha\C occa"'ion;illy bN·n folloll'cd by iritlo-cyclitis, 
rind .,IJoultl not bC:: resorted to, thcn:forc, without due ca111ion. 

Conical Cornea .-ThC' co1·ne:1 retains it~ tran!'lparency, but a:-~umc~ a 
conirnl form, the :l]lt'X of tlH' projt•..:tion being commouly central. Yision is 
interli.•rcd with by the denlopment of myopia (short --iightetlnt>~s) and asti9-
111atis111, tht> hHtcr bein:r a g'{'lll'ral term for want of ~ymmctry in the ~late of 
refraction of diffCrent meridians of the eye. lH .;;,light ca:;.cs, ,·ision may be 
aicled hy 1he use of conca,·e gltis,.;e:;;, with a. cliaphra.gm containing a ci rcula r 
or ,..Ji1-,:;hapcd perforation, bm in most instance~ an iridodesis s hould be per
formed, or , if there be mud1 intraoculn.r tt:n::.ion, 11 small upwartl irid,.ctom,11. 
Anotlil•r plan, suggested by Yon Graefe, i~ the formation of a.n ulcer on the 
a1wx: of' the protrus ion, Uy culling off a small supl'rficial flap and sul>::;cqucntly 
cautnizing the surface. The c·ontrac1ion which accompanie3 thc cica1rizatio11 
of the ulcer dimini,;he" the conicity of the cornea. Bader and ~unnclcy 
have modified Y on Graefo'i- operation by cuttin~ off the flap and bringing the 
edge~ of the wound together with delicate suturt:s . 

Kerato-globus, Hydrophthalmia, or Buphthalmos, is :rn affec
tion analo}!OUS 10 the precedi11g, con~isting in a uniform, spherical bulging of 
tbe whole cornea. 1f the di:;c:i-ie be rapidly increasinp:, a la.rge iridectomy 
may tie pe1formed, while if Yision be lost, and tl1c protru:;ion prennt the 
c\o~urc of the eyelid.s, e:rci1ion ma.y be indicated. 

Staphyloma.-"Yhen pe1foration follows an ulceration of the cornea, 
the iri . ., commonly falls forw:m\.... lf tht· cornea.I a.pcl'ture Le Yery small, 110 
protru..,ion may occur, the iri;; merely :ulhcring to the inner corneal surface 
(anterior syitechia); under otl1er circums1ances prola.psc of the iris takt•s 
Jilace, the protrusion inc1·ca . .;i(',, hy !lie di:-;tension produced by the prei--iurc of 
the ncc11mulnting aqueous humor, a.dhcsion to the marg-in of th e ulcer fol
lows. and the surface assumes a cicatricial clmra.ctcr. Tlie port.ion of comea 
imm('d;alCly su rrounding the prolrusion also yield~, and :i disfiguring: projec
tion of the front of the eye re::.ult1;, whi<'h is ca.lied stap!t!Jloma . Yarious 
form;; of sta.phyloma. a.re de;;crihcll by systematic writer:', as staphyloma of 
the iris, partial or complete st:\pliyloma. of' the cornea, and staphyloma race
mosnm (in which perforation occurs at seYeral points); again, surgeons ~pf'ak 
of ciliary stapliyloma, orantPrior1 stapl1ylomaof the sclerotic-this condition 

1 Jb.~terior sfopli!Jloma is a l>l'Ojcction of the posterior half of the eye, mcl with iu 
sentrccascsofmyopia. 
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con~i~ting of a series of bulgings of' the we:\kencd ~c lcrotic (through which 
the dark hue of the cilin.ry body is perceptible), and rc~ulting from injury of 
the pa rl, or from chronic irido-chol'Oiditi s. \\-hen the staphyloma l' llti rely 
surrounds the cornea., it is said to be annular. 

1. Staphyloma of the lris.-Prol::ipse of the iris may sometimes 
be pre'l:enled. If the thre:i..tened perforation be central, the pupil l"hould IJC 
di la red with atropia so as to keep the iri s out of the way, while, on the ot her 
hand, if the ul c<"r be margirwl, the Calabar bcaii s li oul<l be u ~cd to contract 
the pupil. The alternate use of these substances m<1y also pro,·e useful in 

breaking up :\n anterior sgnecliia. lf prolapse of 
Fig. 333. the iri ~ have actually occurred, au attempt may be 

made to replace the protrusion wit h a dditate probe, 
aided by the instillation of :Hropia. If this fail, the 
prolapsed iris should be pl(}wlured, so as to let it 
colla.p~c, a compressing bandage being then applird; 
or the prolnpscd or staphylomatous iris may bi: punc
tured, and then excised close to the cor1H:·1\ with 
curYed sc iss.ors, a compre5:-- ing bandage being U!'C<l 

as before . Finally, if' the prohpse or Rtnphyloma bt: 
Prol:ipseoftheiris.. p!il extcn:si\"e, !L large iridectom,lj may be performed in 

Jer. ) an oppos ite direction, this operation diminishi ng the 
intraocular tension, and thus JesRening or at lea:-;t pre

venting the increase of the projection, while it also at!Ords an artificial pupil 
if that should be required. Another plan of treating prolapsed iri!l, con:-;ists 
in touch ing the protruding portion with a pointed l't ick of nitrate of siker, 
as recom mended by Dixou. 

2. Partial Staphyloma of the Cornea.-This may be considc·red 
as a n aggrava ted dt'gree of Stopl1yloma of the iris. The treatment conliists 
in the formation of an artificial p~1pil, opposite a hea lthy part of the CO\'ll ca, 

by frideclomy . 

3. Complete Staphyloma of the Cornea signifies a staphyloma
tous condit ion of the c1nire corneal surface. Its oecurrence may be 80 m1'times 

prevented by an early remornl of 
Fig. 334. the lens, eithe r immediately ;1.fter 

the sloughi ng of the cornea, or at 
a later period-when the ope ra
tion may be performed as directed 
by Bowman, by the use of a 
broad needle to bren.k up the 
lc11s, and a curette to fa,·or the 
en1crndion of' any part that i~ dif
flucnt. Fully formed, complete 
staphyloma may be treatrcl by 
abscission, the seton, strungula
tt'on, or e:i:Cision of the eyt>. 

(J) Abscission may be per
form ed by ei ther Beer's, Srar
pn's, Cr/tcliett's, or Carter's me
thod. The first consists in trnns
fixi11g the stap ltyloma with a 

Abscbslon or uaphylom:L (!:tellwag 1·00 Carlon.) Beer's knife ( Fig. 334), ut the 
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junction of the upper nn<l middle third~, nncl cutt ing downwards. Th<> remain 
init Uridge of tissue is thl:!n divided with scis~or:s, and the Uroad wound left 
to heal by grmrnlation. 

Scarpci·s plan ditfors from the aboYe. in that :t flap is formed from the 
upper part of the staphyloma and laid down o,·cr 1,he wound.· 

Cr/tcl1etl's method consists in passing four or five cmTed needles, nrme<l 
with .silk , acro:;s the base of the staphyloma. and then removin~ au cllipti<'al 

~e~~:,'.~~ ~·~\~~~)ro~~~;Y~,~~~:ti~~!s~~,·~!::~~~~~\l~~~<~.~-11~·~~.:fi.~: i;!1~~1i~1t~1r~11:1~~~ ~:-~~: 
whC~,~~e~'1~e;;:,~-~~11;~ ;;~1~~1~1 :1i~l<~.i;~,f~~t~~eles by cat~ut ~utures, and then close 
the wound superficially by stitches passed through the conjunctini. only. 

Fig. 335. 

Critchett•aopera.tlouforstapbyloma.. (I.aw-ou.) 

(2.) A seton may be formed through the base of the staphyloma. as recomM 
mended by Yon Graefe, the thread being removed in the cour::;e of 
four or fortyMeight hours. Suppurati,·e choro iditis ensues, which 
shrinking and :\trophy of the globe, allowing the applicaLion of an 
eye. " 'echr employs a thread of carbo\ized catgut. 

(3.) The staphyloma may be strangztlatecl, in part or wholly, by Borelli'~ 
method, which consists in transfixing the prominence with two needle.::, in
troduced at right angles to each other, and throwing a.round them a. fine liga
ture, as in operating for nrevus. 

(-1-.) E:rcision of the eye (the mode of performing which will b<> clesc1·ibed 
hereafter) is particularly indirated in any cnse of staphyloma in which the 
deep portions of the eye are believed to be diseased. 

4. Ciliary Staphyloma, when resulting from iridoMchoroiclitis, may 
be occasionally arrest~<l in its early stages by iridectom'!h but when caused 
Ly a rupture of the :sclerotic, is probably incurable. If, in such a ('asc, ''ision 
be entirely lost, and the staphylomatous globe a source of irritation, excision 
may be properly resorted to. 

Sclerotitis and Cyclitis (Inflammation of lite Sclerotic and Ciliary 
Body) .-Thcse affections constantly coexist, and are usually secondary to 
inflammation of the iris or choroid, though they may occur primarily, as the 
result of trauma.tic causes. Systematic writers recognize two nirieties of 
cycliti~, the serous and :suppurntive-the latter being the graver form of' the 
ntfCction. 
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S11mptoms-.-Tbcrc n.rc pain n.ntl tcn<l1...:rnc:-;s in the ciliary n•gion, wi!h 
pho1opl1obia and lach rym:ition, impairment of \·ision, incren.sl'd inrra-on1hr 
tension, RU h-conjuncliYal injection (constituting a. di1'tinct pink zone aro1m<l 
the come:\), c loudiness of the vitrcou~, dilatation of the n:ins of tl1c iris, 
inactiYity or distortion of the pupil (from 1·oincitlc11t iritis). with, pcl'liaps, 
turbidity of the aqueous humor1 am!, in the wor~t cases, hypopyon. 8ch•ro
titis and cycli 1is, in tlu~ir milder forms 1 ;ire often seen in rheumatic sub
jects. constituting what was formerly called Rhenmatic Ophtlialmia, and 
under this hc:\d belongs n.natomically the eye affection obscn·cd in ca • .;;cs of 
gonorrl1ceal rl1ew11atism (see page ·131 ) . 

'l'reatment.-lf' the pain be very grc:if, a few leeches may be applied to the 
temple, followed by warm .fomentations and the admini>:tration of opi11111. 
The tilate of the pri11ue vice should be attended to, aucl the strengLl1 of the 
patient nrnintctincd by means of m1fritious food, aml st1'11t11lants if nccC'~:-<;try. 
Qninia may usually he given with ad\·ant:ige, together with the iodide ofpolas
sium, aml theoi/ ~( lurpe1ttine (in dmchm doi:;e:s) if t.he iris be mucl1 iu,ol\·ed. 
Copaiba is l'l:-commended by A. H. Jlall. In a nry urgent ca~e it may be 
proper to administer merc11ry, either by inunction. or int ernally in combina
tion wit Ii opium. Frequent instillations of atropia slioulrl be practised through
out Lite cour::>c of the disca:;e. Jr frlectomy may occasionally prove hendicial at 
an {·arly !'Lage of tl1e affCction, whilr, in cases resulting from injury, e.rcision 
q.f t/1f' ,qlobe >:hould be rc~ortcd to without hesitation, if the other eye Le 
threatened \1·itl1 sympatl1ctie implication. 

Episcleritis is the mane p:iYen lo a sma.11, dusky-red, su b-conj11nrtirn.l 
swelling, which usually 1\ppears on the tempol'n.I side or the cornea, anti some
time~ causes a good dcnl of initation and pain, running n. \'ery chronic course, 
and being prone to recur. The treatment consists in subduing il'ritation by 
the use of ntropia, and then employing weak co llyria. of the chloride or sul 
plintc of zinc. Power recommends the internal administration of a combina
tion of aeonitc. colchicum, and c:tmphor. 

Tumors of the Sclerotic.-Knapp has recorded n remarkable case 
of intra-ocular t•ncliondl'oma., originating from the inner byers of the :<clerotic. 
The growth was remo1·ed Ly Chisolm. of l\laryland, and ten days afterwards 
tlie common cal'oticl artery was tied for sccoudary hemorrhage, the patient 
dying from tetauus three days su\Jsequent ly. 

D1sEASES OF THE Inrs. 

Iritis, or Injlammotion of the Iris, may be a primary or a secondary 
afll-ction. Primary i'ritis ma.y be due to some systemic disease, such as 

:~,~~liil;; 1f1~ 1~·J~~~~~~t:i~~~ ~:·n'.~~.~~s~!~ ~1;fi1~~ye~~~~u~~ :1~01~ii1f1: il~·~.~~c\1~~~r~~;~ 
mime of frido-cyclitis or Irido-choroidilis . Secondary iritis is caw•ed by 

~11~~1-~~~~n:~~.11 0bi~~:!~:~t11~~~~~~fi~~~i~n~10!f.1\~~~~11 ~1·!t 1:Cf~;;~:~~' ~ ~~;~1~1~:,nt~~ 
best p('rlmp:s being that of ·w ells, who speaks of' the Simple, Serous, Paren
chymato11s1 nncl SypMlitic varieties. 

Symptows.-Tbe following symptoms are common to all forms of iritis: 
( 1 .) l\farkcd s1.tb -con.fimctival injection, giving rise to the characteristic cilin.ry 

roidi!~;.nce, some systematic writers describe choroido-iritis separately from iddo-cliQ· 
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1.0ll(', whi('h is en.;;.iJ:r re('o~ni:red by it~ pink Fig. 33G. 
color, iH <h·cp, "'ubconjunc1in1l cham('ter, anti 
th<.> radiating: course of the enlnr~cd ''i'·"'"Ck I' 
is oft('ll a<'companiecl hy ~<'nernl suffo~ion or 
the conjunl'ti,-a, and somctinu.•.; by chcmo<;is. 
(2.) A contraetecl nnd slug~i~h stalC of the 
p11pil, wliit•h, owing to 1hc formation of ad
h(•siou~ l>e!wC'en the iris :uul ca1~q1Jc of the 
lt-n" (syuerl1ia p<Mlerior), """111nc;:, when a('lcd 
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upon by ntropia, an irn.'j.!Hlar and di,:.torted lr\t l~ showing suh-couj un(llval 
ou1li1w. If the s.yne<·hia h(' complete, the l11jec1iun formiug the ciliary zuue 
pupil is not at all dilatabl<·, nn<l ,:.oon hecomc:; (l'irrie.J 
0<0t·lud1•d by inflammatory I: mph. Jn serous 
fritis, howf'nr, the pupil i~ often abnorm:-illy dilaterl. (3.) The fris lo:<t·~ 
its natural lustre, and bc('omcs dir;;colored; its striated uppcarance j;;; ob..;;('un•d, 
owing to inflammatory swt<lling; it;;; \'CS$el~ ml.ly become cnhrf!;ed and 'al'i
cos<•; while b<:ads of lymph may perhaps be detccH•d upon its surface. TIL1· 
cha11:re of color is e,·en greater apparently, than in reality, owing to tlie 1'ln1P 
of thf" aqu<'ou;; humor, which is often turbid from the :ulmixture of floccuil:m 
lymph or pus. Thi."' may ~\ccumulate in such quantitic;; :L" to form a hypo
pyou. (4.) Visiun is impai1'('d, parrly by the dimiui~lu•d trnnsparency of th(· 
a<111<'0t1s humor, but al"-o in m:-tny ca:;c;; by the cocxi;.:tcnce of cyclitis, which 
alter,.; 1he :l<'{'Ommodation of tlw eye, and often can,:.('S lurLidity of the ,· itr('o11s 
(p. (i l:l). (.J.) Pai1' is 1N1ally a prominent symptom of iritis, thouf!h i11 
some Ca'ie!':, p:.1rticularly of' the syphilitic fonn of the aHCction, it is almost or 
altog:ctl11•r nh,.ent. The paiu is dc<•ply seated in tli<"' eyeball, and often cxl<.'nds 
to the forehead, temple, anil no,-e, a,-suming a tt(·ur::ilgi<· chnracter, am! IJein~ 
'\Ol':<L at ni~ht. Tendenw-.;; in the eiliary region imli('atcs the prese1wc of 
('yl'iitifl. (li.) Plwtuplwbia and larltrynwtio1t are not u,.,ually \"Cry inkn-~e
mu<"h Ii•."" :<0, indt-ed. than in many ca"-(',., of' kcratiti,:.. 

Simple or fdinpatltic iriti.., pre,.('nts the ~yrnptoms. above dcseril.wd in a 
mil<!. an(l Parenchgmato11s iriti"' in a 5CYcrt•, fot·m 1 the latter ,-ariety bcin~ 
1hat in which :;uppuration C'lti('fly occur:::, il·adiug !:'onwtimes to perforation of 
the cornea and pcrman<'nt lo"" of "'ight. Sero11s irili~ is especially char:u·
krizcd IJy the abscnc<' or lymphy depo::;it;;i, and hy an increase in the amount 
of ;upwous humor, ll'adi11g to :rngmcnted intrn-o<·tilar IC'nsion and con.<:cquc11L 
<lilattllion of rhc pupil. 8<'l'OU~ iriti'i often accompani.:.:~ c·horoiditis aud rcti
niti,:, :uul is th<' form sonwtinws a"sumed by S,1j111pofltl'tic Opltlhal111ia; it i~ 
al.;o ,..;1'"" in comwctiou with hrrellitary ,:.ypltili". The f:O-talkd Rhe11111atir 
iritis b~·long...; to one or r>rli<.>r of 1'1(• abo,·c Yarictie.i.;, and i8 often a.;,.ocial<•il 
wirh "(•lcrotiti-; in ca<:.es of gonorrh<(•al rhcum:iti"m (pp. _1;30, G 1·1). The trm· 
Sypltilitir iriti!'; belongs to 1hc parC'nch:·ma.tou . .; rnri<'ty of 1he affCcLion, lll'ill;:?; 
an accompaniment of tutiary ".''philis, and characteriz('(( by a deposit ol' y(·l
low tulJcr<'lc!'; which are "trinly a11alO;!"OllS to gummat011!'; tumors (p . .J 17); 
Ill<· iriti.'i of serondarg l'i)'Jlltilis, on thr other hand, i~ an ordi11al'y iriti::;, simpl(•, 
~1·ro11,.; 1 or p:ucnchymatous, which is not c~scutially tkpt•1Hlcnt on syphiliti(' 
infr·ctio11 (!:'eC page 41.J). 

Any form of iritis may be met with a,., a recnrrmt affection, particularly 
i11 rlH'lllllatic and syphilitic ()('r ... ons. 

TrMllltent.-Tlic u.;r of atrnpi". i~ unquestionably tlH' mo:-.t important poiut 
in th(' irt·a.tmt•nt of iriti.;. A stron~ . .;oluriou i<-houl1I he cmplo_,•ed (at lt·:H ~I'. 

:l~ ~;~,::~~j!iisa1:~'. 1n1,~~s11:~11~i~·tt~>.,e, ~~~~,~:~~~~· ~~1 ,-l~~;;r~1 r17~~;~ \:~,~~;:; ~:\~~~~'~i"'e~.I~~' :~~·,~'.1t11~~ 
1a~1·!'. g:ained hy the U<;.(' of' :itropia ar<' the <lila1a1ion of the pupil, 1IL11,; llr('
n·ritin~ tlie occnrrcncc ot' ,;y1wchia po:-lterior, tl1e phy.~iologici1l rc:;t secul'l•d to 

Ii 
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the iris by paralyzing its circular fibres, and the climinuiion of intra-ocular 
tension . Even if a.dhcsious to the capl'ule of the lcn!'i are already fornwd, 
these can often be stretched and C\en ruptured by tlie un:-paring u~e of at1·opia. 
Ilypodermic injections of morpl1ia may be administered to relieve pai11. and 
the same remedy may be employed as :rn antido11·, in the rare ncnt. of a 
poisonous eflCct beiug produced by the passage of atropia. through the lachr:\!
mal puncta into the throaL Leeches to tlie te11qJle are often scr,·iceablc in 
relieving the intense ciliary neuralgia, and are also of use in lessening intra
oculnr tension, :rnd thus prepa.ring the way for the action of atropia. Para
ce1llesis of the cornea HHLY also be employed for the latlf>r purpose, and i~ 
particularly indicatc<l if the aqueous humor be cloudy, or if hypop_Yon be pre
sent. Jllercury is certainly a ,·aluable remedy in those ca,..cs of iritis in wl1ich 
there is an abundant formation of inHammatory lymph, but is by no means i;o 
essential as was formerly supposed. Jt may be giYen intt•nially, in co111bi 1m
tion with opium, or may be employed by inunction. lodi"cle of potass/11111 nnd 
oil of turpentine a.re particularly useful in cases of syphiliti c nnd rheumatic 
iritis. Cupa,iba is recomme11dcd by l\[acnam:ll'n, Ha.II , and other ludian sur
geons. Finally, fridectomy may be required , if' there be extensive and firm 
adhesions betwt:en the il'is nnd capsule of the lens, or if, as in some cases of 
t:erow; iritis, there be a marked increase of intra-ocular tc 11 sion. 

Tumors of the Iris. - lf of a cystic nature, tile proper remedy is 
fridecto111y, the cys1 being remoYc<l with ils ~cat of atlaelimenl. R.rcision of 
tlie entire fris was sugges1ed Uy Mr. R. B. Carter in a. case in whicl1 botli 
irides were the scats of round-celled sarcoma, and excision of th(> gl'Ow tl1 
alone by an operation analogous to that of iridcctomy, has been succe~sfnlly 
practised by Kipp, of :Newark, and. other surgeons. Jl/elcmotic ca11ce1· of the 
iris demands e:rcision of tlie globe, which is the only mode of' treatment oflCr
ing e\'en a hope of benefit. 

Mydriasis (Dilcttation of the Pupil) nrn.y result from rheumatism affect
ing the ncn•e shen.ths, from syphilis, from contus ions or other injuries, from 
irritation of the sympathetic, from cerebral disease, or from any disease of the 
eye which produces iucreascd tension of the globe. Paralysis of the ciliary 
muscle often coexists, prod.ucinµ- disturbance of the accommodation. Tlrn 
accompanying impairment of vision, if due to mydriasis tilonc, may be relic,·cd 
by the use of'a diaphragm with a pin-hole perforation i while the par .. dysiil of 
n.ccommodation will often yit'i ll to the application of a blister behind the ear, 
:incl the administration of iodide of potassium. Jn chronic cases, a wc:ik solu
tion of Calabar bean may Le dropped into the eye. 

Myosis (Contraction of tlie Pu7J/'I) may result from cxccssi ,·e use of the 
eyes, as in watcl1making or engraving, or may depend upon disca.se of the 
ccrvic:tl portion of the spinal cord. the prc::sure of an a.neurism or tumor on 
the cer\'icnl sympn.thetic, etc. Little can usually be done in the way of trPat
ment, though tt:mporary relief may sometinw:; Le; n.ffonlcd by the instillation 
of atropia. 

OrERATIONS ox TIIE In1 s. 

Iridectomy.-This operation consists in the excision of a portion of the 

~·il~;·cl i~~,i~~~'~/7~l ~::~::a~:~o:;e~~~:/~:~~~1;::-~1~~11;~~~~o~~i~l70~1:;~l ,i::s ~!a.~~~1~:1~~~, ,~:~l~: 
upwards; though n.s the outward sect ion i~ an easier procedure, this may be 
sometimes prcforred. Ly an inexperienced operator. The adnrntage of an up-
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wartl iridrctomy is that the lid s.ubscqurntly coH·rs the "rnt of operation . thu~ 
cutting otf the irregularly refracted peripheral rnys of light, nnd at tlu: ~nmc 
time partially hiding the resulting deformity. lf', on 1hc other hand, nn 
iridl•ttomy is to be pe1formed aR a means of making an :tl'lifil'inl pupil, a 1'\111all 
inward !:'Cc1ion is preterable-the visual line culling 1he cornea on tht• inner 
side of it~ central point-though, in ca<.:.es of corneal opn.c ity, the surgeon may 
he forct•cl to make his section at any point opposilO lO which tlic corne:t nrny 
happen to be dear. 

l ridcctomy is thu:- performed: The patient being in the recumbent posi
tion. and under the influence of chloroform (whith in <'ye surgery is u<.:.u:dly 
prl"ferahle to ether). the surg<'on <.:.eparatcs the lid:< by mt•arh of a J,iebrt•i<'li':', 
;\o)Y~'..-;, or ordinary spring-~top speculum (Fig. 3:;.)). anti, !-.l;UHling behind th(> 
patient'l'i hrnd, fixt•s the eye hy :"eizing with !inn catch-f'on·eps the conjnnr
ti\I~ aml ;.;11hjacent fa .. "<·ia, at a point 
diret·lir oppo::;ite to that of 1he pro-
J>Oi;t~d ~eciion. A la1H·c-slmped kPra 
tu111P or iridpctomy km/e (Fig. 3;37) 
-:--trai.~dit for the ou1w:nd, but an~u
lar !()r rhe upwmd or iuw:m.l see1ion 
_j,.. 1hen to be thru't throug-h 1he 

Fig. 3~7 . 

~dl·rotit· at about half a line to a line / 

i:::111i1<111~~)!;111;~t ~'~l:~1 ':~i;::r:~1~e~~:~l~~~ :11~~ 
to wound tht-• iris or Jeni;, "bile tile 

Lance."IHlpP<l irlJ~ctomy knife. 

blade j,.; .::lowly thrust onwarcb. u111il the section is of the desired extent. The 
knift• i:< then ('::tutiously withdrawn, so as to allow the ,.-;low escape of the n.que-
011,.; humor, when thf' .first stag1· of the operation ii;; eompletcd. The fi:x:ilion 
fort'<'p:-> arc now handed to :t!l a<.:.;.;i:-;tant, who may rotate the globe a liule 
downward-t. and ::.tc:uly it while thr -.;urgeon cxei:--e" a portion of the iri,.;; this 
St'f'•J1id .. (;\~(' of the operation i-; :wcompli::;hed by introducinp.: eurncl iri:;; for
el•p .. (Fig. 3:3H). expanding tl1t• blades so a~ to gra ... p the pupillar.'· margin 1 

Fig. 338. 

Curve<lirisrorcep!. 

cautiou<.:.ly withdrawing 1he forct•ps with the inclnclc~d portion of iri,-, and 
l'nippinµ: off the latter clo,.;e to the wound IJy one or two cuts with ddic:tlt' 
curn:<d ~ci .. -.ors. ""hen the object of the opnation is to reduce intra-ocular 
len~ion, the iris should be exci:.;ed close up to i1s ciliary margin . Some1imes, 
inunediately after the withdrawal of the knifo. the iri:' prol:ipsrs, when it may 
IJ(• ill~tantly !'eizecl with forceps and exeised. lf the anterior chamber be very 
~hallow, if may be safor to subblitute, for the lance-slmped infllrume11t 1 the 
knife u-.:ecl by Yon Graefo for tl1f' modifiecl linear t•xtractio11 of c·ataract 1 making 
a punNure and counter-puncture, :~ml then cutting outw:~l'Cli' a .. o;i. in !lie opt•ra
tion rcfi.>rred to. If the sc«tion of 1he iril' cause hemorrhage into the nntcrior 
eh:unlX'r, the e;:;cape of blood may he focilitatrd by c·an•J'ully introducing a 
rurette (Fig. 34,51 b), and ma.kinJ! cautious pre,.,,.11rc wi1li the tixation forc•rps . 
Tile ,.;peculum being- remo,ed, tile lids are gently closPcl, and a. compressing 
baurlage applied. Thi:; i8 do11c> Ly eo,·ering the elo~t·d lid,; "itli till ornl di!<C 
of :<Ort li1l<'n. spread with ~imph· ointnwnt or glrct•rin to prennt its adhering:. 
filling up the inequalitie:" of the orbit IJy carefully paeking the part with fine 
charpie, and finally securing the whole with a Liebrcich's (Fig. 339) or other 
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Fig. 339. light handa:i-e. For the fir~t ft.,,. 1lay~. 
botlt e,·e:; t':'hou!tJ. be e.xcludcdfrom the 
light. -

lridectomy .for . .Art(ficial Pupil rP
quires :i smaller sect ion, whil'i1 ~lioul!l 
be made througlt tlic cornM-n'i i11 thi s 
ca:;f' it i:-; llc,..irable to leave thr tiliary 
atlathnwnt of' the iris, :-;o as 10 c..·ut off 
some of the peripheral rays; the por-

'Fig. 3-!0. 

Tyrrcll'11book. 

tion of iri s which is to be cxci~ecl nmy 
be drawn out with forcrps, or wi1h 
a blunt ~ih-cr or platinum Tyrrell's 
hook. RB. Carter has modifiL•d thi~ 
operation by cuttiug off a portion of the 
iris with d<:licate sc i~soro (Wccker'8) 
introduced info the anterior dmmb(·r 
of the eye, and subsequently'' ithdraw
ing Lhe bCvcrcd fragment with fo rccp~. 

Liebrcieh'slianda~e. (Law!Oll.) I ridodesis.-This operation was 
introd11ccd by Critchett, and is adapted 

to the formation of an artificial pupil in c:1~es of opaque or conical <:onea, 
lamellar c:ataract, etc. It. is performed by rnnki11g an incision, with a broa(l 

(Law~o11.) 

needle, at the junction or the 
cornea and sclerotic. ;~ loop of 
fine black is ilk (Fig. 3-H, A) beinp; 
laid :'Ll'OUnd the wound a~ soon m1 
the needle i:-< with<lm,,·11. An iri~ 

hook is then pasi:.ed tliro119!t the 
loop, anti into the ant<•rior ..:h:uu
bcr, :-cizing a. po.rt ion or iri~ hy ili'l 

/ pupillary margin, and bringin~ ii 

0 ~~~\::li1:;::,:~1cd 1~:~~ ,:: :!~!~~c;~\~:-~~;: 
A upon it~ free cxtremitie:-. The 

ends of the ligature being eut oH~ 
the 1.·yc is bandaged, the loop com-

l~ig . 342. 
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phcral.portionof th<' iri.: m:lylic "t'izccl with c:rnula forcl'P"' (Fig. 312). introduced 
through the loop (in,;tt'ad of till' hook), tl1(• n•maintl4..•r of the Ojl('ration bl'ing 
comlm:tcd a~ alrl'a1ly dt'scr ibNl. .\ double iridodesis (one downward.:., a nd. 
aftl'r several day.:. ;mother made upw:wd.s) ha:; been recommended by Bow
man in c~cs of conical cornea. 

Artificia l Pupil by Inc is ion (Iridotomy).-Thi,; 01wra1ion may 
be pn.lcti.;;;eJ in ca .. c .. in wliid1 the IC'n,; is ab~e11t (a ... after C:\taract ('X lrat•tion), 
:mcl in which th<• pupi l is e11 tir('ly occluded. 11 i:; pt.' r fonned by :;imply ~plit
tin!! the fibre.'; of Ilic iri~ w ith:\ broad needh.'. tiH.' retraction u,.;uall y atfordi11g 
a ~ullicient pupil. l"'nder other circum~lanet'"'• a Tyrrell ',; hook ma.y be in
trotiu(•cd, and the operation converted into a "'lll:1ll iridectomy. Bowman ha:;: 
modified thi,;; OJX'ration b)' cxci,.,ing a triang:ular-;:;ha.ped piece of' ir i;:;, with 
delicate !!lcis:iors introduced tl11·ouf!h a corneal wound. I ridotomy is a lso em
ployed by Bowman and W ecker in cases of zo nul:i.r catarnct, opacity of the 
<·ornea, etc .. t he former surgl'on l•mploying- :i. knifo blunL at t h<' point a nd 
baC'k, which i;:; introduced behind the iris and made to cut forward:::.. and tht• 
latter employing:_\ triangular krratome and ddiC'n.te forccpii .-:ci:->"'Ol'S. \\·ecker's 
oprration has also been :;.ucce:<~f'ully employed in a uumber of ca;:;es Ly Dr. 
ll. D. "Soycs, of Xcw York. 

Corelysis i~ an oper:.1tion pra<'tised by S 1rca1fcild and " -ebcr, fo r ! ltP 
detachment of a<lhe;:;ions pa.;;;ing between 1 be pupi llary m:irgi n of' the ir is 
and the capsule of the l~ns. It eon;:;ists in making, with a broad needle, a 
corneal wound at a connnicnt point. and then 
with a spatula-hook (Fi:?:. 313) pa,. ... ed h<'hind Fig. 343. 
t he adhesion, drawing forwards and slowly rup-
tt1ring the latter. 

Pa.~sai·cm(s Operation, fo r the accom plish- Spatula-hook 
nH'nf of the same ohjt'ct. <·on~i~t,.:; in makin,!! !\ 

small opening at the edge of thl' cornea, introducing suitable forceps and 
:0eizin~ a fold of the iri"' in clo;.e proximi1y to the /'yneehia; the hitter is then 
rorn loos:e from it-. :utad1mrnt 10 the lens, nn<l the forceps discni:ra_ged and 
cnmioui<l~· withdrawn, care being 1aken to guard :1.gainsi the occurrence of 
prolapse of the iris:. 

Iridodialysis is an operat ion f'mplo~·etl in c:~e;:; of t•xten.;:;in! central 
opafilr of the cornea; it eon ... ists in tearing loo:sc the ciliary atlaclwient ol 
the iri:;., thus forming a peripheral artifiei:.11 pupil. 

CATARACT. 

An opaquP condition of the <.:ry,.tall in<' lens, of it,; capsule, or of bot h. is 
C'allf'cl ralarof'l. the ,.neral conclition,; being di,.tini:rui ... hcd h;- the nainf',; len
ti('lf/ar, capsular, and capsulo-lentic1dar. A collN•tion of !~·mph or blood in 
front of l11f' lt•n.., j;:; sometimt•,. rallf'd spurio1ts raturart. Cataract,.;. are chl!'si
fit'tl aC'eording tu their mode of' origin. a~ frliopat/1ic, trwwiatic, or con-

r.~:~:~~[l.'·11~~c~7.n~;11~·gc:~~1~:~i~~~~l~:~;:~sa~l~;~~-~/~:~/;;~/tc . ; and according to the 
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penetra.te the perip/1ery of the lens, which is Ul"tlillly less opaque 1h:ui it~ 
centre. The appearance of a cata,racto11s patient differs from 1hal or one 
who is amonrotic: the f'ol'mer has not the ntcaut s.tarc of the la lier; in'"lPtHI 
of helplessly rolling up his eyes to the sky, he is :iLle 10 direct them tow:mls 
n.ny object with some certainty; and, to a moderate extent, he can fine! his 
way about by himself; there is no i1n·oluntary oscillation of the eyeball, 
divt-rgent squint, and the pupil reacts normally io the stimulus of light. 
a case of tmcomplicated cataract. the power of' distinguishin7 clay from 
is ne,·er lost. Jn a case of advanced cataracti 1hc opacity can be 
recognized by the unaided eye of the su rgeon, Lut in an earlier stage 
careful exami nation nwy be necessary. 

The Catoplric 'l'est, which was proposed hy S:rnson, is now, s ine(• the i11Lro
duction of the ophtha.lmoscopc, seldom employed, but is sr ill worthy of men
tion: if a lighted candle be mo,·cd before u healthy eye, three imagl'~ of rhc 
flame will be seen; two erect, formed by reflection from the coin-ex cornea, 
and anterior surface of the l ens, :rncl 011e im.:erted, from the cancan'! po):.il'rior 
surface of the latter. If now the lens be opaquP, the inverted image will be 
wanting, the deeper erect image si milarly di sappearing when the opaeity 
in\"Ohes the capsule, and the corncn l ima~e bci11g thc11 a lone perceptible. 
The dingnosis of cataract may be mo:,t sntisfac torily made by means of 
Oblique Jllumi11ation and the Ophlhalmoscope. Oblique illumiuatio1i (Fig. 
IG9) is prnctiscd by placing the patient in a da .. kencd room, nnd, with a ('011-

,·ex lens, concentrating the light from a suitably-placed Argand In.mp upon 
the pupil , previously dilated with atropia.--when :l.11)' opn.citics tn:ly be readily 
recognized by t,hcir wliitislt-9ray color. 'n1en now the light is rC'flected by 
menns of the oplithalmoscopic minor into the ey(·, the opacities nppear ns 
streaks or spots, which arc black from the interference with the return of 
light from the fundus oculi; 01· if the opacity be of" a diffused char:~Clcr, 
the ordinary red hue of the f'undus may be pa.rtinlly or completely obscured. 

The most importn.nt practical points in the examinntion of a eatarnct are 
to determine-first, whether it be or be not eompli('ated Ly the pl'csenee of 
some more deeply seated lesion, and secondly, whctlwr it be hard or soft. ]n 
a case of tmcomplicail'd cat:mtct, the paticut should be able l.o distinguish 
the light of n.n ordinary Argand burner at a distance of fifteen or twenty 
feet. ]Jard cmarncts usually occur in persons o,·er fifty years of :tf!t', irnd 
are probnbly never met with in those under thirty-five. They are commonly 
of a $moky-ash color, and frequently presen t a regularly st riated :1ppcarnnce; 
after extrnction , they h:we an mnbN tint. So.f~ cataracts are most frequent 
in the young, present n bluish-whit e appearance, aud are irregularly, if' at all, 
striated. Congenital cataracts arc alw:\ys soft. 

T reatment.-Various operations are prnctisecl for the relief of cataract 
-all having for their object the immediate or g:mdual removal of the opaque 
lens. In cases of /rJ.mellar or zonidar cataract, however (a variety of soft cala
ract met with in children, and, according to Arlt, in connection with a hi::'ttory 
of convulsions, nnd i11 which an opaque lamclla or zone intcn·enes between the 
nucleus and cortical portion, which are both clenr). if the di scnse be not pro
gressi"e,rm fridode.~is maybe prcforahle to any operation upon the lens itself(;;;cc 
p. GJ8). Before l'C$Orting to any opcn1.tion for rataract, the surgeon should 
tC!'t tlie sensibil ity of the retina to light, as unless the patient, when placed 

E'~,::~::~:Ei~·,~~1fi~~~~~:~:.~:1~-~~~~,fi';~;~~~~,&~:::~E~~~;,::'i~;~,i:,~~,;~: 
~ r~;~l t~~ :~ iy j 1p~11~;:~; J ,b~S s:~~~ \Ctl~ :~\ts:~:I ar:~~:ll~" j ~~t~I;~~~~ U t~~~~'.~~ (\ Ll~~ i ~~~.I'~~~~ 1J 1~1~ :~:~ 
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of the eycbrills (nystagmus) is apt to becle,·eloped; in other cases it is better, 
a<: a rule:, to waiL 11nLil the catarnct is fully ripe or mature, or, in other words. 
until the whole lens has become opaque. In cases of double cataracl, that 
which is furthest adrnnced should be first operated upon, so that the paticnr, 
may continue to use the second eye while the process of' cure in the first is 
going on. C!tloroform may be administered in any operat ion except that of' 
flap extraction; the patient should lie on a table of convenient height, with 
a good side light, and with the pupil well dilated by atropia. l shall not 
attempt IO describe all the vm·ietics of operation which have been and n.rc 
practiflcd for the cure of cat-aract, but shall speak merely of the ordinary Hap 
operation, the traction method, and that of \~on Graefe, the needle operat ion 
(or th:.\t of solution), and the suction met.hod. The first three are adapted 
for liard, and the l:lst two for so.f~ ca1ara.cts. The old operalion of Reclina
ticm, depression, or couching, by which the leus was forcibly thrust down 
into the \"itrcous (where it constantly gave rise to destructive inflammation), 
is now happily almost totally abandoned, and is mentioned merely as a matter 
of historical interest. 

0PEJUTJO~s Fon. CATAHACT. 

Extraction by Flap Operation.-In this operation tl1e use of ch loro
form is noL admissible. The surgcon 1 i f able to use the knifo with his left 
as well as with his right hand, may stand behind the patient's head, no 
matter which eye is to be operated upon; under other circumstances, he 
should take this position for the right eye only, standing on the patient's left 
side and in fro11t 1 for an operation on the left eye. The peculiarity of this 
method consists in making a lnrge 
semicircular flap, inrnh,ing half the 
cornea. and the operntion may be 
done either by an upward or down
ward section, the former being 
usually preferred. The following 
dereription refers to the operation 
by upward sect iou on the rigid eye. 
It is usually best to dispense with _ 
specula in this procedure, the eye 
being fixecl by the fingers of the 
i::mgeon and his assistant ;1 the 
former with his left forefinger 
raises the upper lid, and hol<ls its 
tarsal edge firmly beneath the 
upper border of the orbit, while his 
middle finger is fixed steadily on 
the inner canthus, the assistant in 
Lhe ~une way depressing the lower 

Fig. 34-L 

Flapextractionofcataract. (Wells.) 

lid, and fixing the outer can thus; the eye is thus secure ly held without in
jurious compress ion. If, however, the patient be very restless, the surgeon 
may himself fix the eye with forceps, intrusting the raising of the upper lid 
to his a~si~tant (Fig. 3.f 1). 

The suq!COn tlwn, standing beliind the pntient, and holding the triangulnr 
extraction knifo lightly in his right hand, enters its point half a line wiLliin 
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the sclero-cornea.l junction on the tempor:il side, at first in tlic dirctt ion of 
the radius of the corneal (· urvc, so as not to ~plit the lamell~ of' lite conw.i., 
hut. keeping the blade subs~qu{'nt\y in a. phtnc parallel to thnt of the iri s. 
The flap is matle by simply pushing the blade acro:"-s the anterior cli:unlJt'r, 

the point of ex it being diame tri cally oppos ite to th:~t of cn-
Fig. 345. tra.nce ; the peculiar shape of the bladf' causes. ii to constantly 

fill the wound, a.nd thus prevents the premature e~c:11w of the 
aqueous humor. If fixation forceps are ue.ed, they should l>e 
di sengaged as soon n.s th e counler-pun cturc is cJfocted. The 
flap being completed, the cyl"liJ.s are allowed lo close for a fow 
seconds. when the surgeon proceeds to the secondl stage of lite 
opcmtion, the laceration of the lens c:ipsule. This is effected 

1 
by introducing the cystotomc (Fig. 3-1.j , a), lhe patient look
ing clownw:mls, and the upper lid being slightly elM':l.tC'<l.; 
·w hen the eystotome Jias reached the inner side of the 1rnpil1 it., 
point is turned dowuwn.rcls, and 1he capsule freely divided as 
for as th e outer pupillary margin; the instrument is th<~n 
cautiously withdra.wn, when 1he eyel ids may n.gain be n.llowecl 

1 to close. The third stage of the operntion consisls in th ~ 
evacun.tion of !lie lens, which is effected by making genile 
pressure with the b:ick of the curette (Fig. 3.j.~, b) upon tlie 
lower lid , while counter-pressure is ma.de with the foretiu~er 

!lie upp<>r portion of the eyeball. Tile curettc should ;\t 

back wards, and Lhen bn.ckwanh and upwru·ds, so a.<> 
the lens to present i tself edgewise a.t the co1·ncul 
Tbe pressure must be very cautiously made1 lest rup-

ture the h yn.loid membrane and loss of viireous follow. 
The operation ·is now completed, but before applying the nflcr
dressing the surgeon should again, in a few minutes, sep:m~te 
the lids, to make sure tlrn.t the corneal flap is pl'operly adjusted, 
anJ that no prolapse of the iris has occurred. The aflcr
treatment consists in closing the eye with a. single strip of 
isiugta.-:s pla::; te r, and applying a. com.pressing bandaye (see p. 
6;)Q) to both eyes. The pa.tient should be confined to bed for 
thl'Ct: or four Ja.ys. Dr. II. " ' · " ' illiams ( BostoJi C!il!f Hus
J>ital Reports, 1870, p. 378) recommends the insertion of a 
delicate suture in t.\1e centre of the wound a.f'Ler the operation 
of flap ex tract ion ; his stati stics do not, howevn, show any 
particular g:~i n by the procceding-102 cases with sutui-e 
haxing given 8;) successes, 8 JH~r1ird successes, a.n<l 9 failures, 
while 104 Cil.SCS without suture gave 87 successes , 7 pal'tial 
successes, a.nd JO failures. Jf a.11 goes well, the <>ye should 

\_cg~~:~~:0· :~~C~lt~ :~~~~s~1~g0~~~~;(~eur;~:!e,~~~~1 ~~lc~e 0~r ~~:~~k;,!:~~u~l d~~;~ 
Should, however, the occurrence of any unfavorable symptom , 

:\S great pain, swelling, or muco-purulent discharge, lead lhe surgeon to 
th:tt the cnse is not progress ing sati sfactorily, the lids shoul~l be gently 

separated nnd the eye inspected (by the light of a en.nclle), tha.t the exllct 
comli tion of thi11 gs ma.y be recognized, anti appropriate treat ment resorted to. 

The chief complications which may arise du1·ing the opemtion, 11.re a.s fol
lows: (l) the iris may fall in front of the knife-to be remedied by gen tly 
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<li::;entangling the point of the in5trumcnt. an tl by making cautions prc;;sm·r• 
throu~h 1he cornea: if this fail. the section may be compleLc<l, 1he re.:.ulting 
iridectomy not being of any pa.rticnbr dis:atlvauttLge; (:2) the corneal wound 
may be too small-lo be n'medied by c:u1tioui;;.ly cnlargi11g it with blun t
pointc<l knifo or scissor~; (3) tlte !em; may drop down into a fluid ,-irreous
the lens must be instantly extracted with a suitable spoon or hook. and :~ 
compressing bandap:e app lied; (.J.) prolapse of the iris may occm·-to b+• 
re1nedie<l by gently rcpre ... sing the protruding portion wi1h a line prnbe, or hy 
softly rubbing the lids in a circular direction; if this fail, the prolapse should 
be seized with forceps and excised; (J) portions of the cortic:\I matter of the 
lens may be detached during its exit--these should , if po5sible, be removed 
by \'Cl")" g('ntly rubbing the eyelids in a circular direction, so as to bl'ing the 
fr:igments into the anterior ch::unber, whence they may be removed with a 
scoop or spoon. If, from it:; transparency, the cortical matter at first escape 
obsernttion, sub~equently sw(>lling and producing irritationi ntropia must be 
freely used ; it may C',·en be necessary to make a small comcal i1wision, 
facilitating the escape of' the renrnining lens substance by mc;\ns of the cm·ctte 
or s1tction (Jpparatus (sec p. 6G7). 

The t'scape of a considerable quantity (more than one-third) of the vitreous 
humor, is u~ually followed by loss of the eye, and an cquall.r bad result at
tends deep intra-ocular hemorrhage, which may occur during the operation, 
or some hours subsequently. Failure after flap extract ion may occur from 
these causes, or from inflammation attacking the C'Ol'llea or iris, or eYen the 
whole globe; the 11·('atlnent of these accidents must be conclucted upon gene
ral principles-the application of' a few leeches to the temples, and the free 
use of atropia, arc to be recommended during tlie mrly J" tages, followed by 
warmth and moisture, and the comprc::;:sing bandage, if suppuration occur. 

Traction Method.-In this operat ion (which origin:\lecl with Yon 
Graefe and has been modified by " "n.ldau, CritchC'tt, aud others), chloro
form may be employed, and the eyelids may be held apart with the stop
speculum. The surgeon, standing behind the paticllt, fixes the eye with 
forceps, and makes wid1 an irideetomr knifo, or a 
Grae/C's linear extraction-knife. an incision in the 
upper part of the sclcro-corucal junction. i1l\"Oh ing 1 
one-third of' the corneal circumference; the fixation 
forcep!i; are then intru:stccl to an a;:o.sistant, and the 
sur7eon, cautiously introducing delicate iris forcep~, 
makes a broad i1·idcctomy as directed nt pnge 6H. 
The capsule of' the lens is then frc<'ly lacerntcd with 
the cystotome, and the lens itself drawn out with a 
siJ,·er spoon (Fi7. 34.6), provided with a barbed or 
recurrent edge, which allow;; it to ,;:,lip eas il y between 

Fig. 3-!G. 

the lens and the po.stcrior citps11lc. and then catches the lower c·dge of I he 
Jens and liolds it firmly as it is witlulrawn. Care must be ti.iken in tlic i11ti-o
duction of the spoon, not to push the lens bf'fort.i it, and not to rupture the 
hyaloid membrane, which would allow loss of vitreous. 

Von Graefe's Method of Modified Linear Extraction, with 
it,; lamented auLhor\; latest modifications, may, prnl>ably, be considered 1.hc 

~!~~st ~11~~;~~~0~r~~~1::!c1';:~ei~c~~;~1~xi~·:~~:1i-~~~g~f tf1~t<~~~~~~1 i;~·~:~1 (f~~~,~~:·~tti~:r~ 
a flup,1 and that no traction instrument is t>mployecl. Tile follow ing descrip-

' The incision is usually said to he linear (whence tho nnmo of tho opt•rntion), hnt 
this distinction is not mathematically co1Tect, the scctiou in this method no ruorn 
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tion :ind accompanying wood-cuts nre taken from Laurence; tl1 c eye oper:\terl 
upon is supposed 10 be the left. The surgeon opens the extrt'me periphery of 
the anterior chamber with a narrow knifo, represeniecl at Fig. 3-17, in it s 

Fig. 3-:li. 

nc fu;il size, by n.n incision AB ( 1}--1~ lines long) through the sclcroti<·, at 
the point A ( Fig. 3 -I R), half a line ex ternal to the margin of the cornea. anti 
t,wo-tliirds of a liuc Lelow ilie level of it s uppermost summit. The point of 
the kni f'e is. in order to enlarge the internal corne:il incision. in the first in
stance, directed, not to the point of counter-puncture, B , but to about the 
point C. After t.he knife has been entered fully three lines into the antc1·ior 
chamber, its handle is depn•ssed, counter-puncturation n.t B effocled, tlie 

Pig . 348. Fig . 348a. ~('.~:f~,~d!~n~!:~~t~~d j~~r~l~~-Y3~~~· ~;~<~\~~:~~·m~~~ 
B

0
.,/ ~o· .... _ undotted Jine SiiOWS the direcliOn of' the incision. 1 

The next steps of the operation arc the same as 
c in the traction method, consisting in an iridec t.omy 

:m<l the laceration of the anterior cHpsule. To re
Dia:,;rnrn of YollGraefe'~opera- move the lens a ~ poon of vuleanite or tortoi se-shell 

tiou for cataract is employed, not being used as a traction ins1ru-
rnc-nt, but s impl y to exerci se pressure from without. 

Tlie convex back of the in$1.rument is applied to the lower border of !lie 
cornea, when, by using a little pressure, the wound at its upper part begins 
to gape. Then the spoon is given a slight turn (so that its upper border 
buries it1'elf a liule in the outer surface of the co rnea), at the i'ame ti nw tl1at 
it is mo,·ed a little upwards, in consequence of' which the equator of the lcus 
pre::.c nt s itself at the wound. Hy continuing this manreun-e and making 
slight coun!er-pressure on the sclcral border of the wound, the exit of the 
lens is ('ffCc ted. .Any cortical matter which may have become detn.ched, is to 
be coaxed out by gently st roking the cornea from b(·low upwards with the 
back or t.he spoon, as long a time as may be necessary being clevot.ed to Llie 
satisfa.ctory nccmnplishment of this tiiutl part of the operation. 

If in any cas(~ the cYacuation of 
impracticable . it may be ext racted 
fors) a blunt hook ( Fig. 3-19). 

Fig . 349. 

The aft er-treatment in tlii ,;;;, and in the traction mclhocl , is the same a.,, in 
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:;:~.:;t;;;;Fr~~·.:~;: · '~'~'~e;;,~·::.~~;~;;:~~~~,.~;," .~··;:,~;~: 1~~ '~~~~~,;~;~;;~~~,:~: · ~ :: 
Y ario.us modifi('ations of melhod. or combinations of it with tli e 

olt.l operation of ex tra('tion, proposed by " rarlomont , Liebrcich , 
Bader, and other surgeons. 

Fig . 351. 

ll ay;i'aknife-need le. 

repeated, the needle thi s time liciug used more freely. The only after-trw~t
mcnt required is the do.su re of t l1c eye for twenty-four hours, and the main-
1cnancc of pllp illa1·y dilatation by meaus of atropia. If the lens be di slo('ated, 
it should, as a rule . be remoHd b_v means of a corneal incision and the intrn
duction of a scoop1 an iridectomy Leing at the same time performed ; while, 
if the ~we llin g of the lens be so great as to threaten injurious co 11 scqucnces, a 
small incision , with a keratome or broad needle , may be made, and the escape 
of the offending .substance aided by the introduct ion of a cmettc.1 

Suction Method.-This opC'ration. which was introduced by Teale, i5 

:i1~:~i~~\1: ,:~dt\1~1~~·~. 1~I~:~~~:i~ ~~~~1 ~:1~:1~~~~~1ii1~c~:u:::11~:~' f~~~~~1i~11\\~~ ~;:~ ~-1i1~·1~t~~ 
roofed in to with in a line of its ext remity , with a handle and a piece of llldia
rubber tubing furni 8hecl with a mouth-p iece. The anterior capsule of the 
lens being lacerated with two needle~, the curctle is introduced thrnugh a 
!'mall <·orncal wound into the area. of the pupil , a nd the fluid lens mail er 

~~~.~~~~1 ~u(t. ~~,c~:~~1 ~j: ~~i1~~~t'~? ~v~:~l1;h~ ~!)~~~1~~r::s;:~~l~!h~10 1!1~·01~~;:·i•~:~~~ 1 t/1~,1~ 
the curcttc. 

Treatment of Capsular and Secondary Cataract.- It ~om(' 
tirne~ happ<:n.~ tliat, after the removal of :1 cntaractous ten;;, the field of \·ision 
j,. ~t ill oiJ,.;r· ur<'d by an opaque or wri11kled condition of the remaining cap
sul<·, co11taini11g, perhap~. some portio11 ::; of len ticular maLter incloscd within 

1 Tiu· OJH•ration i;; thu;; (•;;;;pntially con\"C'l'f<'d into the true 41 litiear extr<ictio11," 
which origiuatccl in lbll willi Gibson, ofManehestc r. 
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~ :~i ;~~ ~~·~ /o 1~~-1~) ~ ~~~1J~·~i ct~~ ~;~~)1~a1:7o;~gs1:~1~ 1:~11 e~~ 1: ;:.;1\~~ ~ s~~;-~~~·111c;~~. ~~ l t~~cl~•/ <·;, ,7~ 
l'OtHlitio11 until ;ill the irritation c·tiuscd by the orig:iu:d opc 1·;i1 ion has JW"'setl 
nwa.y, nn intern1l of se,·c rnl months b<:ing u~ually rcquirctl. Tile f.afr·~t modi• 
of treating secondary or capsular opacities. is to Lear through the oc(']ud ing 
membrane with n JJays's needle, introduced through the ('Orncn. Jf tile cap
sule be vr>ry dense and resisting, two needles, iniroduccd :it oppo!;;ilc ~ides of 
the cornca 1 may be used, as ach·ised by Bowmnn-one sening to fix the 
rncmlmrne while laceration is cttectcd with the ot li <'r. Other plall,; :\re to 
diYide the capsule with delicate'· canula scissors" (Fig. 3.)2), to t~ar it with 

Fig. 352. 

tootbPd forceps 1 as prnctisccl by llip:µ:en,,., of Guy's IIo,;pit<tl, or . as 
mended by C. n. Agnew. of N<'w York. to perfornte and fix the 
wit Ii a needle, anc.l then with a slw.sv hook, introduced ihrongh a 
ncal opc·ning1 to tenr and roll up the membrane, which, if 110t tuo 
n.ttai;hcd, may be dniwn out with the instrument. 

After these, as after other cataract. operations, thf" pupil should be kept for 
some time well dilated with atropia. 

DISEASES OF Vnrrnot.:s llu.\roR, C 11 0Rorn, RETIX.\ 7 AND OPTIC PAPILLA. 

(Amam·osis and Amblyopia.) 

The Ophthalmoscope.-Thcse ca$es can only be innstigatcd by the 
a.id of tlie ophthalmoscopC', a brief account of which instrument may, there 
fore, be nppropriatel.v gi,·en in this place. The ord inary form of opthahno
scopc cons ists essentially in a 1>e1forated mfrror, by which the ligh t from a 

1 Etymologically the words arc synonymous, both signifying, literally, dimness of 
t•i.ston. 
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suitably plarctl lamp i~ rcAec1cd into the pn.tit'nl':3 eye, and thence bn<'k to 
Lhat of 1he ,.;urgcon, who looks through the (•t.•111ral perforation. Liebreiclt's 
portable oplitlwlmosrope, which i;:., perhaps, the 111ost conYCnirnt for g<"neral 
u.;.c, l'On:-.i.;.h of n. poli:dit>rl, com·an•, metallil' mirror, aliou1 I~ inch in dianw-

;f,:·/;::1 l~1i1:11~:r1t~1~ :~:~~ 1 \~" ,~~~:~~ t ~~~;1 T,~\ 1i~U 1:~::i1:~e \~:~ 1/1:··~~ 1::~1:·!~~:i~;?~~;11t~~.~~;~n:~ 
knµ:th. A mo,·ablc arm, at1ad1rd to the siUc of thC' f'ranw, support'l a dip1 in 

~~~: li :: ~Ix 1~1 ~~~.~,:~1 l :~~c:·~I , I ~~I 11:~~\(1 ~I \~t. ~\~!l ~ ~~~~~-~~~.I o~~~~:.:l 1~~; ;.~:I~· ii:~ ~c·; I~~~)·~~· ~~1'1 ~I:~·~ 
rno,.;('Opt' j,.; a doublc-connix ohjr<"t lens. for u!le in the method of i//(lirrct 
e:xamination. :\lore perfect bm more complicated forms ol' ophthalmo>::('OJll' 
han bt•en dt•Yi"ed by .;urgeon~, but ar<', perhap.;, Jell;,.; \\ell adapted to the 

~~~~~:~;;~ti:~· 1~1~~t ~~~:~1:~~11~r1<~~:.~ti~~l~~~e:1\1~~~1c~1~~~10~~·~~·11L~:~i~1~)~~11~ ;~1:~;~i1~,c~j· 
~1.·w York, and ShakeRp<':tl'l' 1 of' thi-. city. 

Fi'.ced Opltrlwlmoscopt•s aucl Hi11oc11/rtr Ophtlialmoscopes (in whidi tla· 
HJr).!('011 U'leS hoth eye.; M on<'l') have each ::.omc particular advantages in 
"pecial l'a~e'. lJorof. Beale ha.:. devi.;,l•d a 
se(t:/{himinating op!tt/111/mns,.opP, which, Fig. 353. 
by an illf!Cniouo:: arrangement of lamp and 
mirror (1lic la1te1· of whi<'lt i-.; im:lo ... ed 
wili1 the ohjcct Jen.; in a darkL·1wd tub<'), 
can be u1't•d wi1hout 1he m•ce.;.;ity of pre
Yiously d:irkening the room. 

The ordinary ophthalmo ... cop(' is U1'ed in 
:t darkened room, the.patient bPing firmly 
~e:.~tt•d , and the surgeon ~landing or i-ittiug 
in front of him; an Argancl lamp or ga:-.
hunwr iR placed to one (u:ounlly thC' ll'ft) 
:-;.idt• ot'. and a little behind the paticnt's 
ht'ail, with the flame on a Jeni with hi,:; 
('ll'"· The patient.·., pupil may, if clccmed 
necl':O"..'ll'~-, he dilated with atropia. 

For the indfrect mt:'tholl of examination , Llebrelch'e portable ophthalmoscopr 
which is that commonly <·mployed. the 

~·:.~·l~ll·~;:al:o~;.l ~!1~'. 1 ~1:~~~:~·;).l' ct~~·k i\~g11~i~1-~~;~~1 C):~~ ~.'~~~I :~~ll0~)~1~0:·~~ito1~'~ 1 ~\l~ ~1:1'.~~· 
p;eou is ~oon ahle. by a littl1• manfcuning, to catd1 tlu· rnys from the lamp 
ancl rcflt>d them directly- into tile patient's eye, the pupillary spncc of' whil·h 
now appears of a rC'1lllish-y(•llo\\ tolor. Then taking in the otlwr hand the 
ohji·<·t !en.;, tlw sul'geon hohl.;. it from an inch and a half to two inc ht:':". in front 
of tlic eye which he i:-; olN·rdng, fixing it in that po,:;ition by rc"ting hi~ fin
gt.'r8 on the patient' . .:; for{'lwad. J1y now mo' in~ his own head a. litlle b:ick
ward!I. or forwards, the opera tor oLtains an inverted aerial image of' the f'u1H.lus 
of thC' observed eye. lly di1·(·cting the patient lo turn liis C)'C' in variou1'1 
dir<'tlious. the su rgeon tall cxplol'e the whole f'undus of the c>ye, it being rc
mcrnber1•d that, iu the aerial image which is seen, the position of e,·cry part 
i;;;innrtt•(I. 

Jn tht> direct method of' exnmination. no object lens i;;; used. Thi• -.;urgeou 
at fir-..t hold,-, the mirror nbout a foot from the l')'e ot' the pati(·nt 1 and thrn, by 
gmdually a.pproximatiu:; il mon• clo-,cly, can illuminate and exami1w in !'LIC
C('i",;,ion thr cornea, crystalli1w ll'n-.;, and ,-i1rcous; th1• fund us oculi is not fairly 
brouf!;ht into ,·iew until tl1r mirror is witl1in about two inches of the obt-ern•d 
t:.n, when a d,.tual t•1·ert imave becomes appa!'l'l1t, seeming 10 ho placed 
some di .-. tanct.: behind th e puticnt's <·ye. lf cithl'r the surgeon 01· paticut l>c 
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~~\~:'.~1~ightcd, a concaYe lens must be placed behind the sight-hole of the 

The entrance of tlie optic 11erre, which is usu:tlly the part fir!'t inspected. 
may be brought into view by causing the patient to look at that ('ar of' the 
ope rator whiC'h corresponds to the eye unt.lcr f'Xamination ; thu!< 1 rhc ri~ht <'ar 
for the right eye, and the left for the left. Tlie optic papilla gins a whiter 

Fig. 35-!. 

Useoftheophthalmoscope. (Ericlu1en.) 

reAection than thC' rest of the fundus, and, when brought into dist incl view 
by thP, adjustment of the object-le11s (in indirect examination), appears afl a 
pi nkish, white, or gray disc, marked by the convergence of the retinal vessels: 
of these, one artery and two Yeins commonly pass upwards. a.nd as many 
downwards, each soon div idi ng and ramifying over the fundus. The veins 
may be made to pulsate by pressing on the eye, and sometimes do RO sponta
neou!'ly in u. normal state. Spontaneous pulsation of the retinal arteries, on 
the other hand, is always an evidence of increased in trn.-ocnlar pressure, and 
is a symptom of glaucoma. The macula lntea, or yellow spot, may be 
brought into view by directing the pfl.tient LO look n.t the centrnl perforntion 
of the mirror, a.nd may be recognized by the ab!'ence of retina.I vessels. The 
macula, lutea is frequently the seat of hemorrhagic extraYasations or other 
lesions. 

Jt is not my purpose to offer any detailed account of the various ophthal-

i~~~~~l~~~ t~1:!)~~;i,\71~=sw~~~~r~7~~ ~11:s1~~~e~:;1 ~~~~~~b!~, ~1~:~s i~f~le~~f, :~;,~j~1s~111; 
remarked by Dixon, it is not possible to convey, by mere verbal de~cription, 
any information upon these topics which would be of much real value. The 
use of the ophthalmoscope can only be sa.tisfocLorily acquired by long and 

f,,~~~~i'~\~~<l v~~tl~~l<l~~~~~~!~i~na~t ,~':1~ta~~s;:~1~~p:·~:~~~1 t~l:e:it~,;ti~~tn~;·~r~~,~~~ 
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malt'ria\ ackaniage. Those, howe\·cr, who cnnnot pursue their la.hors in th is 
branch under tli e direction of an t•xpt:ricnced anrl skilful ophtha.lmoscopist 
(which is mu{' h the bes1 manner of acquiring a prac1ienl knowlf'dge of tlte 
in:'trmnent ), may study with benefit the works of Zander and IIulk c, and tile 
c·olorecl illustrations of opht lw.lmoscopic appearances publi shed by J xgcr, 
Li t.·hreich, Stellwng, Power, \Veil s. and others. 

The morbid changes of the deep st rncturcs of the eye which induce amau
ro~is and amblyopia. may now be briefly referred lo. 

Changes in the Vitreous Humor.-Opacities of the ·ntreous.
T hc:-c may t'On~i:'l of filaments of lymph 1 :;;J1rcd1'of pigment. or thl' contracted 
r('nrnants of blood do1s. Th{'Y result freqtwutly from di:-:.eases of the iris. 
n.·tin:1. or choro id. especial\~" when of a syphiliti c character-in which ('W'W 

tllt·~· :m• to be treated hy rncnns of rcmedi('s :tddn.'ssed to that condition. 
Dt•n:;;c membranou.s op:icities luwc been succei::sfu ll y treated by Y on Graefe by 
nwans of a nccdh•-operation , ns in cases of capsul :H cata ract. The use of the 
coutinuou;'; gah·anic current i;'; recommended in the::;e cases Uy Onimus and Car
nu", and by L efort. 

JlusCfe J ·olitantl'S are flo:iting opacities of the vitreous, cons ist ing of fil a 
nwnt" . cells, or ce ll-dCbris der ind from that st ructure, which are 1101 unfre
quemly obsen·ed by those who are short -sighted , or who strain 1liei r eyes b.v 
fiue wurk: they frcquC'ntly persist for year:;. causi ng annoyance by thei r pres
enc(', but being productive of no further ev il consequences. The on ly ti-eat
ment to he recommended is the administration of tonics to impro,·c the genera l 
hC'alth, with rest for the and the u~e of dark glasses. 

Jlemorrliage into the is a muelt more ~crious affair !linn hemor-
rlia~e into the aqueou.:;; In the forme r situalion , absorp tion takes 
place very .slowly, and clot n,re apt to be left, which pcrm:inen!ly 
intnfcrc with Yision . consis ts in local depletion, lhc a.pplica-
tion of l·old, e te . 

.._r..,·!Jllthisis is a term u~ed to denote a ~ofrcned and fluid condition of the 
Yitreous. Jn some eases, the Yitrcous li olds in suspeusion numerous sca les of 
chole:stearine, with , according to Poncet, ty rosim• and crystalli zed phosphates, 
giving a spa rkling appearance when examined with the ophthalmoscope; the 
condition is then called sgnchisis sci11tdlans. Fluid vitreous may result from 
injorics, or from Yarious non.traumatic inflammatory affcc1ions of the eye ; it 
usually causes diminished tension of the eycbn.!1 1 though it m~\.)' be mel with 
in ta.::es of glaucoma. The condi tion is, l liclieve, irre mediab le. 

b~/lainmation of tlte Vitreous (Jl.'falitis) is a condition the poss ibili ty of 
the l·xi:<tence of which is denied by Pagenstecher; 8penccr \\ra tson has, how
e,·er. recorded a.n inslance of its occurrence, in whic h n. cure was cHCctcd by 
the admi nistration of mercury and the local use of atropin.. 

Changes in the Choroid.- C/1oroiditis frequent ly occms in connec
ti on with infla.nimation or the iris and retina. The changes reYe;iled hy the 
opli tl1almoscope may consist merely of increased Yasc ularity, of cloudine:<s due 
to ~erous effusion, or of ycllowi::; h-white patches of lymph, oft.en su rrounded 
by pigment, a nd perhaps traversed by the retinal vessels. Choro idit is is fre
quently an accident of const itut ional syphili s, in which case it is su id that the 
lymphy patches a re more c ircumscribed than in the simple rn r iety of the 
affol"tion. Bull, of New York, has observed tlwt i1·ido-choroiditis often fOl
lows 1wuralgia of the trigcminal nerve. The treatment consist:- in the cautious 
admi n istration of mt'rcury, or iodide of potassium, with tonics, especially iron 
and quinia . 

. Atrophy of the Choroid, commonly of a local character, usually nccom-
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;t~~=5ot~~!.:~;~;., 51\~~h~;!~:~~~;l \•~ ~~;'~~~~/~~~~~i~~l ~:t~~:~~;<::. :1:~ ~~P~~~~~'~;,1~<~ 

~~:;~i;~;::~::::i~::.~:,1~;;C<;~;':r\:~:1;,:~~'. f:'.~:::11;; l~f.£~e;~~\: :'i;~~:::}.~:~:ii '.ii~,'.:':~:~ 
administrnlion of the bichloride of Jl1('r('ury. 

Anannia of the C'liorfJid is <'han.lcteri~c~I by pnlrne.:::s of the fundus o<·uli 1 

and is often nccornpanil·d by <·ontnu.: tion or the rcti11ul vc,.:,_c,b. 
Bon!J Deposits urC' occa:-:;ionally found in the choroid, appn.ren1ly rC'f.lt1!ting 

from osseous change in pre\' iou.i:;Jy formed inflannnator_v lymph; cml<:arcou.s 
deposits are in the f':-11ne cnses oftl.!n found iu the lens and c:omc>a. 

co:~1t~~::::s :{ /1~1: ~~~~ii1~~\~\r:fl1~::t~~~i~~~it~; ~l~·::;c~~o;~f~11~~ \l;:~e\~1l1~1;:i~:, :11~~ 
~:·~i1'.:g to St('ffCn, more constant than with the :-:.amc condition of the pia. 

J'mnon; of the Chm·oid.-'l'he morbid growths met with in thi" situation 
belong either to the group which Vircltow design:ilc..:. as sarcomata (•ee page 
·181), or to the 11wd1dlary form of' cancer. ]neither C:\'1.C the tumor i;.; apl to 
contain a ce rtain amount of melanotic di::posit. The only treotmeut lo be re
commended is excision of the globe. which s hould. if po:-<>iblc . be perfonned 
before the' tumor has made its w:iy through tlic extenrnl ('Oat;;; of tlie eye. 
"'i lson, of Dublin, records a cm:<' in wl1id1 a cyst containing cry~tab of 
cltolestearine wn;:, tl<:vclopcd bctwceu the choroid and retina. simulating glioma 
of the latter structure. 

Ch anges in the Retina.-l!yperamzia of the Retina mny be due to 
ovf'r-cxeriion of the cycR, in wh ich ca::;c ir-s treatment co11f<ists in rc!'l of the 
organ, and in t h(' use of locul depiction, countcr-irritu.tion, ancl the cold douche, 
with the administrntion of tonics, etc. In oiher ('asc$ there is a. pa>:sivc ,·enous 
<'ong:estion, elm• to ('('rehral disease 01· the prc~st1rc of a tumor. The iodide 
and bromide of' pota;;;sium are recommended undct· such circum;:,tances, \Jut 
the results of trt'atmcnt are far from "ntisfaetory. 

Retinitis is ,·c>ry ofte11 a>:J-Jocintt-d with choroiditi:-::1 and not unf'rcquen1ly 
with iritis. It i:. mnrked in its early stages hy increa.'."ed rn~cularity, aud 
subsequently hy the occmT('llCC of extrri.ni~ation, serous etfusion, or lymphy 
deposit. It is often due to syphilitic or nephritic di,.case, particularly Ilic 
former (:::cc p. I IG). Mercury, which is sen·iccnbl<> in the f"_v philitit· n1rie1~._ 
is totally contra-indicated in tlrnt which depend.; on kidney disease. the most 
t1seful remedy in the latter form of' the aflCction being probnLly tile mmiated 
tinctur~ of iron. 

Retiaitis 1\qmentosa (which, from night-blindne~s being; one of it~ promi
nent symptoms, is al~o called Retinitis Jlemeralopica) is <'haractcrizcd by the 
deposit of pigment ma.ti Pr on the rNina.; the disense is incura.blc, going on 10 
the production of total blindness, though, as the cour::;e of the atf€ction is ,-cry 
slow, old age may be attained Lefore this consummation is reached. Prof. 
Al'lt, of Yie1ma1 has gi,·cn the name Retinitis .1..\~yctalopicct to certain ca~es of 
inflammation of the retina in which the opposite condition is present, the 
patients :.:ccing bNtN in the dusk than in a bright light; tlie treatment which 
he recommeuds is functional rest, with the use of colored glasses nnd the ad-
ministration of mercury. · 

Apop!e.ry of tlte Rftina may occur in any of the forms of retinitis 
particularly in the nephritic), or may rrsult from otht!r c;w:-e1;;, l'lllCh 
disea~e. atheroma of the retinal YCS>:els, embolism, or supprc":=cd menstrua
tion. The tr('atment consists in ob\'i:.tting a recurrence of the hemorrhage by 
cnrkavori11g to remo,·e the cause, if thi8 can be ascertnincd. ..Arh·antagc may 
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perhaps be dcri\"Cd from the use of iodide of potassium in hastening the ab
sorption of' the effused (·lots. 

A11a!mia of tlte Rrtina may accompany an:-emia of tl1e choroid. Such a 
condition, when met with in cases of epilcptiform convulsions, has been callt•1l 
by llughliugs .Jackson E'pilepsy of the Retina. Raynaud has observed an;"('mia 
of the retina cawsing amblyopia, increased by external heat and dimin i;:;hcd 
by cold. 

1Jetacl1ment of lite Retina may occur in cases of extreme posterior staphy
loma, or may be due to loss of viLreous, lO hemorrhage or l'erous effusiou. or 
to the growth of tumors of the choro id. '\-;-hen the detachment is cau,;cd by 
,;uh-retinal effusion, an attempt may be lll<\de to C\•acuatc the fluid by punc
turing the retina wiih one or two needles, passed through the sclerotic and 
Yifreous, as ad\'iscd by Yon G raefo and llowmnn; or with a delicate troc::i.r, 
:ls recommended Ly ' Veck<.>r; or by punclul'ing the choroid from without, as 
sug:~csted by Laurence. "" ecker has recently suggested drainage of tho sub
n•tinal space by the introduction of a gold or catgut thread, whi le l\lcK('own, 
of' Belfast. ha-. successfully operated by excising sub-conjunctiv:illy a portion 
or both sclerotic and cl10roid. 

Fatl!J Degeneration of t!te Retina sometimes occurs in cases of albu
rninuria . 

Bmbolisn1 of tlie Central Artery qf the Retina produces contracLion of both 
sets of retinal \·e~"'<'ls, but particularly of t,he arteries, and is often a.ccompaniet.l 
\\llh sub-retinal effusion in 1hc neighborhood of the macula lutea. Embolism 
of the retinal artery ot'tcn depends upon the existence of cardiac valYular di:;
<'fl"'l' of the left side. It produces suJden and total blindllcss, and is rarely 
rL·covcred from. 1 

Tumors of the Retina.-C'ystic degeneration of the retina is occas ionally 
ob~crved in an eye which Im-; long been blind, and may require excision of 
the glob('1 if the di~ease shou ld produce pa. in and threaten the int('grity of the 
other eye. The mo-;t common retinal tumo r, liowc,·er, is the Clioma. which 
l'Uns an :tlmost mal ignant course, and was indeed formerly considered to Ue 
of an encephaloicl charncter. The only treatment to be recommended is 
early excision, which nrny be required in the cail-c of both eyes, if both be 
atfoeted. The di~case often recurs in the orbit. 

Cha n ges in the Optic Papilla.-Optic Neuritis.-Two forms are 
recognized, one confined to the optic nerve, and the other likewise invol\·ing 
the retina (neuro-relinitis). Tlie former is often nn a.ttcndant upon crania l 
or cerebral <li~ease (descenrlin,qoptic neuritis), while the latter is frequently 
of a. syphilitir. nature. ln some easel" the optic disk is first atfocted, the dis 
ease subsequently extending- upwards (en,qorged 7>apilla, c!to!.:ed dis!.·, isclue-
111ia1 or ascending nellrilis). The optic papilla is at fir;;t swollPn aml 
congested, afterwards assuming a prculiar •:woolly" appearance. I n isclue
miu or cliol·ed disk \' ision may be retained until a late period of the affection, 
but in descending neuritis it i;, imp:iired from the beginnii1g. According 
to Ili::rgens, and fiome other;;, choked disk is at first merely a passive, non
inflammatory condition due to intracranial pressure. The prognosis is 
unl:worablc, aud the treatment usually unsatisfrtctory; mercury. cautiously 
at!ministcred 1 with the iodide and brom ide of potassium, are the remedies 
commonly employed. Neurotomy, or slitting tlte s!teallt qf t!te optic nen·e, 
ha::; l>ecn adrnntageously resorted to by ' \7ccker and Power. 

43 
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E.ccai:rttion,or Onpping q(t/1e Optic Pupilla.-A ~light dc>prci::.i'io11 in the 
centre of the optic disk may exist in the normal state, cons1ituting wh:1t is 
kllown as the physiological r>up. Jn glaucoma, an<l in some cases of atl
Yanccd myopia, a. much more m:wked aiHl abrupt form of CU(>ping is obf;cn-cd; 
the most distinctive clmraq_tcr istic of this cont.lit ion is the bending of tlH· 
l'f'tinal ves::;cls at the ma.rgin of t.lic optic disk, the whole of which is occupied 
by the glCt1tco111atous cup; if the exc:wM ion be Yery deep, the retinnl and 
papillary portions of the vf'i:;sels ma.y be seemingly quite disconnected. A 
third form of cupping often accompanies atrophy of tlie optic nerve, a condi 
tion which may result from the pressure of intra-orbirnl tumors, from disease 

of' ~!l;,,~~~~n 0/"t~};iiQ~~t~~rckre0r1~~·'.~n\T~~:.~o~~u;zr~:~ t~~.a~~~:·b~~f· growth :ire met 

wilii in this situation, as the fib1·ous, fibro-ccllular, cyst ic, and cancel'Ou:'I; 
there are usually in these cases double vision and protrusion of the c_ycba.11, 
with diminution of the field of' vision, or a.mblyopin.; the treatment consis ls in 
rcmornl of the tumor, which Knapp has succeeded in effocting in one case 
without removal of the eyeball . 

Amaurosis and Amblyopia from Extra-Ocular Causes.
Impairment or loss of visio11, without a.ny rccognizaUle primary lesion of !lie 
eye. ma_y result from di sease of tlie cerebrum, cerebellum, or spinal cord; 
from sudden supprel'.'sion of the mense:;, or other uterine dislurbance (e\'en 
from pregnancy); from profuse hemorrhage; from reflex irritnlion , as from 
n c:1rious tooth; from compression of the op1.ic nel'\'C; from cm Loi ism; from 
tile toxic influence or tobacco, alrohol, lead, or quinia; from urremic poison
ing, dinbet.es, etc. ln a.11 ca.scs the immediate cause of' the loss of' sigh1 is 
interference with the circubtion of the ncn·ous structures concerned in vision, 
or, in pernurnent cases, atrophy of the opt ic nerve. A symptom, which by 
some aulhors i:3 considereJ. of vn.luc, in the diagnosis bctwrcn amaurosis from 
cerebral and that from spinal disca~e, is that, in the former, liot/1 
u~ ually affected, and the pupils dil:ited, while in the latter, one 
commonly inYOl\'ed, and the pupil contracted. 

'l'hefieldofvision is differently affected in different ca.ses; thus the centre, 
01· the periphery, of the field may be c hi efly involved, or the loss of sight may 
iurnh'e just half of the field (hemiopia), ,-ision being pcdCct on one side of a 
vertical line, and ah~cnt on the other. I have sten a well-marked case of 
lie111iopia following a fracture of the base of the skul l. 

The treatment of theRe forms of' amaurosis consists in endenxorin g to rc
mo,•c the cu.use, when that can be ascertri.ine<l; when resulting from disease 
of the CPntl'Ul ncr\"OU~ system, !he prognosis is extremely unfavorable . Na
gPI. or T11bi11gen, Chisolm, of Baltimorn, Dull, of New York, a.nd lfarlan, 
of this city, liave derived adnrntage in some of' these cases from the u ~c of 
~trych nia. The drug may be administered hypodermicnlly, or, which 
Chisolm now prefer:-, may be given by the mouth in qw\ntitics varying from 

1
1v to ~ grain cl:iily, in di,·iclecl doses. Quaglino and Bull speak f'arnrably of 

the use of bromide of potassium in cases of alcoholic amblyopia. Inhalations 
or nit r ite of amyl ha,·e Leen successfully used by Swanzy. 

Hemeralopia, Day-Sight1 or Night-Blindness1 is a. f'nnctioiml 

:·~1 ;.<~i~~~~i ~~1~~~~:~~~r!n ~~· t~ ;~:i 1~~~~~c~ie;~~1~1i 'Ii ~~g~~· h~l1~ew:·~1~ i 1~1, t~~~>~l ~~l;l~;:;~e::!~r. 
~;~~i~~~~!~,i~ :~~1~~)~;,'1i ~z~;~~-\~~111s~~~~!:~ ~;~~~ei~~ilo~st, ~~c.100~~11i~o;~;~

1:~;01~~~~l:~~ 
not be ('Onfoundc<l with Retim'tt's Pigmentosa, in which night-blindness is a 
frequent symptom; in the true hcmcralopia, no morbid changes whatever arc 
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revealed by the opl1tlialmos.copc. The treatment con~ists in the ndministl'a
tion of tonics, especially cod-liver oil, with the u;;c of cbrk-coloreJ. glasses to 
protect the eyes. If rhe clisca~o can be traced to scun·~' 1 or to malarial frn'er, 
remedies s11i1able to those atfections must be employed. lnl'ltillation of' a 
solut ion of strychnia (gr. j-f,5j) is rccomm.ended by " r:alkcr, of Liverpool. 

Snow-Blindness is a condition analogous to hemeralopia, resulting 
from exposme to the dazzling reflection from snow; the eyes should be 
i-hidded by colored gla$ses, and tonics a.dministered if the patient's general 
condition demand their use. 

Nyctalopia.-This rare affection is the renrse of hcmeralopia, and 
consists in a ltypern~sthctic state of the cc·ntral portion of the retina, the 
peripheral part Udng anxsthctic. The treatment consis1s in protecting the 
eyes from light, and in improving the constitutional state of the patient, by 
the use of' tonics, particularly the preparations of zinc and iron . 

Color-Blindness, or, as Dixon more accurately terms it, Acritocltro-
111ary, is a defoct of vision in which the power of distinguishing one or more 
colors is lost. Usually red and green are the two colors which a.re confused 
together, but in some cases ,·ision is acl1romatic, all colors alike appearing as 
white, black, or gray. Color-blindness is usually congenital, but may result 
from disease; achromatic ,·ision existed, as a temporary condition, in a case 
of opt ic neuritis obsened by Chisolm. " rhen congenital, the affoction is 
probably incurable. 

Acco:.1:.tODAT10-s AXD REt"HACTION. 

Accommodation is the power of sclf-adjm;tmcnt which nn eye pos
scs::;e:::, by means of wliich, objects at various c.li:'=-tances are equally well seen. 
This adjustment is accomplished by a muscular effort (on the part of the 
ci liary muscle), of which the individual is, however, usually unconscious. 

Refraction is the passive power by which, when the eye i.-. at rest, rnys 
of ligl1t arc brought to a focus in the retina; it is a purely physical propcny1 

depending upon the shape of the eye and of its various ref'ra.cLing media, a" 
the cornea, lens, etc. 

The ,·arious anomalies of refraction and defects of accommodation, to 
which the human eye is subject, ha\"C received of late years a great deal of 
attention from ophthalmologists, and the means by which these anomalies 
and rlefocts may he rccogni:ze<l and corrected, lta\"C been thoroughly studied 
and systematized; for information on these topi<·i;;, I must, however, refer 
the student to special treatises on the subject, conteuting myself with men
tioning and explaining the principal terms employed. 

Emmetropia.-This is the normal condition; an eye 
when parallel rays arc con\"ergecl to n focus on the retina by 
power of the eye it::;clf, without nny effort of accommodation. 

Myopia or Brachymetropia (Sliort Sig!tt).-In this conJition, dis
tant rays arc brought to a focus in fro1it of the 1·etina, the image formed upon 
which is therefore indistinct. l\Iyopia is usually clue to an dongation of the 
anlt!ro-posterior diameter of the eye, and commonly results from a prolonga
tion of the posterior half of the eye, often accompanied wit.IL thinning or the 
sclerotic and partial atrophy of the choroid, constituting posLerior staphy-
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loma. This condition requires the use of concave gJ;1.:;~es. As spasm of the 
ci liary muscle is present in many ca~ws, lhe methodical use of atropi:\ i:1 
recommended by Schiess, -Wi ndsor, and Derby. 

Hypermetropia or Hyperopia is n. condition exact ly the reverse of 
the preceding; here, disti'm~t mys come to a focus beliind the retina, the 
image on the latter being of course indistinct n1; in the previous case. A 
hypennetropic is usuaJly smaller than 1111 emmetropic eye, particularly in its 
antero-posterior diameter, whence it hns a flattened appe<mince. Acconling 
to Stcnmsi of Alba.ny, hypcrmctropia is often associated with nen·ous di:;
ordcrs, particularly chorea and epilep:->y. llype rmctropia. requires the use of 
conve::r glas:Scs. The local use of Ca la.bar bean is recommended by .i\Ia.gnus. 

Ametropia1 is a genera l term embracing hoth t.he preceding conditions; 
it is lhercfore the opposite of emmelropia. 

Astigmatism is a condition in which the refracting power va.ries in 
diffor<>nt meridians of the eye. Thus one meridian may be emmetropic, and 
ot hers ametropic; or there may be myopia in one meridian, ancl hypennc
tropia in another. Many persons ha\'C sl ightly a.o;;t igmatic ,·ision without 
knowing it, and it is only when the want of symmetry is marked that the 
affection excites attention : the remedy is the use of cylindrical glasses. 

A phakia is :in anomalous state of refntction caused by the absen('e of 1 he 
crysta.l linc lens, as after cataract operations. Aphakia renders tlw uormal 
eye markedly liypcrmctropic, while it diminishes myopia, and may C\'en 
make a myopic eye emmetropic. 'l11ie remedy fo r aphakia (which is accom
panied with loss of accommo.dation) is the use of powerful COll\'CX lenses. 

Presbyopia is a diminution of the range of' accommodation, interfering 
with vision or 11ear objects, while distant vision remains unimpaired. Prcs
byopi;i is an a lmost <'Ollstant attendant upon old age, and can scarcely be 
looked upon a~ abno rnrnl: the treatment consis ts in the use of convex gl:1S::.cs. 

Paralysis, and Spasm of the Ciliary Muscle may each be a 
caui".e of lot's of accommodation . The Calabar bean may be used for the 
formel', and atropia for the latter coJHl ition. 

Asthenopia, or Weal.: Sight, may depend upon exhaustion of the power 
of accommodation in cases of hypermetropia, or upon insufliciency of the in
ternal recti muscles, by which the nccesi-ary convergence of the eyPs for near 
vision cannot be long maintained. Tlte former (which is called arco..!!.!Jl10da
tii·e ctsi!ISJ]opia) requires the use of con,·cx glasi-cs, while the latter (muscular 
as!.f!..enopia) mny demand division of one or both external recti, or the use of 
:ippropriate prisms. As pointed out by S. " '·Mitchell, Higgens, Carter, 
PioJTy, and other writers, ast hcnopia may give rise to cerebral symptoms, 
~uch as headache, gidd iness, etc., and may thus be mistaken for intracr:rnial 
disease. 

GLAUCOMA. 

Glaucoma is the tcl'm which was fOrmerly applied to all cases of impaired 
vision accompanied by a greenish hue of the pupil, and not manifestly due to 
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lesions situated in front of the iris. The affect ion was variously supposed to 
consist in an abnormal condit ion of the \·itrcous, retina, optic ll l' rv c, or 
choroid. but its pathology wa~ not well unclc> r~t ood until quite recently, and 
in a great deg r('C through the labors of Yon GnH::fe. who h:l.S show n that all 
the symptom~ or thi ~ formidable disease a.re due to rrn increased i11tm-ocul:i1· 
tension, caused by the a.ugmentccl ,·olmne of th(' ,·itrcous and aqueous hu
mors, and probably originating in an irido-choroidit is.1 

The distinctive Symptoms of' glucoma are increased hardness or tC'ns ion of 
the eyeball; dimini shed !:Cnsibility, and, at a lal <.:! r period , haziness of the 
cornea; distension of the c ilia1·y Yes:::cls; diminution in the size of' the an
wrior chamber; sluggishn e::;s and dilatation of the pupil (which has a green 
hue); p:trtial atrophy of' tlie iri ::;; anti lastly opacity of' the crysr:_d line lens. 
13y the ophthalmoscope, the retinal arteries are seen to pulsate; the optie 
papilla prrscnts the characteri stic gla.ucomatous cup (page Gil); the ,·itreou:;; 
appears cloudy; and hemorrhages into the dc('p structu 1·es of the eye may be 
obi=cn·ed. Yision is hypcrmetropic and pre:-;byopic; the fi eld of vision be
comes contractecl; am)Jlyopia, at first pe riodic, ends in complete amaurosis; 
halos or prismatic spectra arc seen on looking at the flame of a candle; a nd 
pain, more or less intense , is folt in the eyelmll , and a long the course of' the 
opticnern. 

Glaucoma is usually met with in persons pa.st the middle per io<l of li fo, and 
may arise spontaneously , or as the result of so m1· injury or nntecedent in
fhi.mmation. It is said to be occasionally tr:lcenb le to the shock of mental or 
moral emotion<l. Yarious forms of the disease are rccogu izetl by systematic 
writers, as the ,qlcmcoma .fulllzinans, in wh ich the sy mptoms may Le fully 
clc,·elopc<l in a few days or C\'C n hours, the acute, the subacutc, the c hronic 
or ::: imple, and the consecutive or secondary, the latter being often of traumatic 
origin. 

The Treatment of glaucoma consists esscnt inlly in th(' adoption of meam; 
to lessen t il t' intra-ocular te nsion. In ,·(' ry mild cases, atlnrntage may no 
doubt be derirnd from the assiduous use of atropia, and of const it111ional 
remedies 1 but. in the majority of' instances, no time s. li ou ld be lost in re:-orting 
10 iridectomy. which, under these circumslanccs, should be performed as di
rected at page G.)~1. The benefits to be expected from this operation, for the 
introduction of which we are indebted to Yon Graefe. are in i11vcrsc prnpor
tion to the duration of the d isease; thus, if pe rformed during the formi ng 
staµ;e of the affection, a perfect. cure may be reasonably hoped for; nn earl y 
operation, even in fully developed a.cute glaucoma.i will proUably at least 
arrest the course of the di sease, and prCYent furth er deterioration of sight; 
while in chronic glaucomn., the structural cl1a11gcs arc usually so fa r advanced 
hefore the nature of the case is recognized, that comparatively little can Le 
expected from any mode of t rea.tment. 

Other operations for the relief of glaucoma. h:wc been practi sed, and with 
alleged good re.;;; ults. Thus repeated paracenlesis of the cornea is highly 
recommended by Sperino, trepltining of t!te cornea by Dr. Ar;?:yll Robertson, 
the use of a. catgut or metallic seto1i by w ·ecker , cylicotom,1;, or di\·ision of 
the ciliary muscle, by llaneock 1 and punctu re or incision of the sclerotic 
(scfo·otomy) by Qlla.glino, 'Vecker, L efort, Spencer 'Wa.t ~on, Bader, and 
l\fau!hner. The we ight of tes timony in favo r of £ridectomy is, liowe,'cr, so 
o,·erwli l' lming, that it can sca rcely be regarded as justifiable for the surgeon 
lo delay 1he la tter operation while experimen ting with any other mode of 
treatment. 

1 J ona.than llu tchinson, howcn> r, has advancf'd the view that glaucoma is a nen~ 
rosis, and that the tension of the eyeba ll is due to touiccontra.ctionof tlwsclcrotic. 
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AFFECTIONS 01'' TllE EXTIIU: EYEUALL. 

Ophthalmitis, or hjlwmnation of the Eyeball, may result from tr:ni
matic en.uses, may be idiopathic, or may be an incident of pyremia, etc . The 
symptoms are those of dccp-F-ented inflammation generally, with irnch spl'cial 
phenomena. as are tni.ceablc to 1he implication of the various ocular ti .... :::;ues. 
The disense usually terminates in supptiration and rupture of the globe, or in 
slough ing of the cornea. The treatment during the early singes cousii-ts in 
the use of cold app lications, with local depletion, scarifi cation of the conjunc
tint, and the instillation of at ropia. If there be much tension, tlie cornc:i 
may be tapped with achantage. Spcncf'r \\"a.tson recommends, under the 
name of l1:eratectomy, the establishment of a corneal fistula. "'Vhen suppu
ration has occurred, warm should be substituted for col<l applications, and a 
free incision should be made as soon as fluctuation rc,·eals the presence of' pus. 
lf the eyeball be totally disorganized, excision may be required. 

Sympathetic Ophthalmia, or the secondary implication of one eye 

~~~~i~b;~:~~· if.c::~::~~:f ~~ ~·~ o~~i~:i~~~ii;~,.~~:8!\l~~:fa~~n~~if i'.; 
follows the operation of sclerotomy. Sympathetit• ophtbalmia is usually de
veloped five or six weeks after the rec1~pli on of an injury, though !':Ometimes 
not until a much later period. In its common form it appears as a severe 
irido-cycliti :s, though it also occurs as a serous iritis, or as :i retino-choroiditis. 
In some cases the sympathetic irritation, though so gre:\t as to render Ilic eye 
practi cally useless, does not reach the point of structural change, coustituti11g 
then what Donders describes a.s Sympathetfr Neurosis. 

The t1·ecttmenl of sympat hetic ophthalmia, a.s regards the eye originally 
ojf'ecled, depends upon the stage of the disease, and the a.mount of vision 
possessed by the injured organ. Foreign bodies should be extrn(' tcd before 
the dc\'clopment of any sympathcti~ symptoms, and if' the lesion of the eye 
be so great as to render it useless, excision should be unhesitatingly pcrfOrmed. 
The same operation would, of course, be indicated, should the case be first 
seen when the second eye is becoming invol\'ed. If the injured eye Mi ll 
retains some sigh t, at the time of occurrence of sympathetic symptoms, the 
course to Le pursued is more doubtful ; fo r it has sometimes happened, under 
these circumstances, that the eye first affC'etccl ha.s in the end proved more 
useful than the otlier. If the case be seen at a very ea rly period, an iridec
tomy on the sympathetically ojf'ected eye may occasionally prove servicenLlc, 
but in mo8t instances it is better to wait until the subsitlence of acute symp
toms, and then, if 1rncessary, ex tract the lens and make an artificial pupil. 
The general treatment of sympathetic ophthalmia cons ists in the enforcement 
of functional rest, with the administration of tonics, especially quinia, the 
cautious use of mercurial inunction, and the free instillation of' atropia. Yon 
Graefe !tri...ci sugges ted, in some cru.c~, the formation of a seton through the 
vitreous, as ::1 subst itute for enucleation of the injured globe; while, in the 
comparati,·ely mild cases of sympathetic neurosis. di"ision of the nen·es of 
the ciliary region has been successfully practised by l\lcyer, Sccondi, and 
Laurence. 

Excision or Enucleation of the Eyeball is thus performed: The 
ptUi1·11t being fully etherized, the lids are held ap:trt with a !':lop-spN:uluin, 
while the surgeon divides the conjnncti\'a and .:;ubja.ccnt fa.scia. with l'('i:;sor:;, 
in a circle as close as possible to the m:ugin of the cornea. Tlie tendons of 
the ocular muscles are then oticccssinly raised upon a strubismus hook un<l 
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diYidecl, when, the eye being drawn forwards and outwards, the optic ner..,·e 
c:m be cut with long an<l narrow scissors, curved on the flat. The eye being 
rcmo,·ed, hemorrhage is to be checked by the application of cold, when, if 
thought proper, the conjuncti,•al wound may be closed with a silk suture. 
This, howenr, should not be done when the operation is performed upou n.n 
inflamed eye, as n.. free vent should then be provided for the discharges. The 
after-dressing consists in the introduction of a piece of sponge or st r ip of lint 
within the lids, and the application of a firm bandage. When cicatrization 
is complete, and all inflammatory symptoms have subsided, an artifiria.l eye 
may be adapted. 

In some cases of malignant disease, it may be necessary to extirpate the 
1rlwle confents of tlie orbit. This may be done by diYiding the external 
commi:;:mre of the lids, incising the conjunctirn, 10evering the levator palpc
bnc. a.ttarhmcnts of the oblique muscles. and all other orbital connections of 
the eye, and then, drawing the globe inwards, cutting the opt ic nerve wit!i 
cul'\"Cd scissors, introduced on the outer side. The l:1chl'ymn..1 gland shoul<I 
be also remornd, if it be diseased. 

STRABlS:\11.:S. 

Strnbismus. or Squint. is defined by Danders as a "deviation in the clirc<'
tion of the eye~, in consequence of which the two yellow gpots receive images 
from ditli:>rent objects.'' ""hen the ~quinting is con::.tant in one eye, the stra
bismus is said to be monocnlar; when the patient can use either eye at will, 
but not simultaneou:".ly, it is called concomitmit, alternatin_r;, or binocular. 
Strabismus is usually conl"ergent (cross-eyes), or dh·ergenf-thc former being: 
commonly associated with hypermetropfri, and the latter with myopfo. 
Squinting may be periodic, or pers1'stent; it may be brought on by various 
forms of reHex irri1ation, or may depend on ::=ome anomaly of refraction, on 
defPcti,·e vision in one eye, or on paralysis of some of the nerves which sup
ply the ocular mu~des. 

Treatmeut.-If' the atfoction be periodic, an attempt may be mnde to effect 
a cure by suitable constitutional treatment, by 1he use of gJasges to ren11.::1ly 
the defect in refraction, etc. ff the strabismus be persistent, and not depend. 
en! on mechanical causes. such as the contraction of a cicatrix, or the pres
sure of a tumor, an operation may be re.5ortecl to, one or both internal or 
external recti muscles being di.,,·ided, :\CCording to the nature nnd extent of 
the squint. J3efore h:n·ing recourse to an operat ion, the surgPon shoulU (in 
a case of concomitant sq11in1) determine wllich eye is primarily affoercd, and 
the degree of conYcrgence or 
divergence, as the case may 
be; the former point may con
nniently be a.c:::certained by re
peatedly causing the patient to 
close both eyes and suddenly 
OJJL'll them, that<.·ye which con
stantly or habitually dc,·iatrs 
from tlic smlight po::.itiou bt•ing 
tlw one primarily affected. The 
degree of squinting can be Oest 
Ui:i<·cnainecl by u;;ing the Sll"~l
Li~momcter de\-i:-'ed br J.n.11-
i-ence, or thnt. of Gale~ow~ki; 
but in the absence of thf'sc in
s1ru111c11t:>, may Ue simply ck:-

Fig. 355. 



680 DISEA S ES OF TUE EY.E. 

tcrmined by marking on the lower lid points corresponding to the cc nlt·<· of 
the pupil, when the eye is fi xed , and when it is squinting . If tl w dcg1·c1' of' 
strabismus be moderate, less than three lines for iu ~tn.n cc, tli c primarily af
fected eye alone need be submitteU. to operation; but in cases of g rc;\l dc,' ia
tion, a be tte r result will be obtained by d ividing the operation between Lolli 
eyes. The obj ect to be accomplished in an operation for strabi l' mus. is to 
alt er the point of' attachment of the di,•idcd tendon, and thus dimini sh the 
range of motion which it can impart to t,he eye; hence the imporfam·t· of' 
asce rtaining the degree of deviation , th:\t, the separation of the 1endon from 
it s attachment may be more or less complete, a ccording to the exigences of' the 
particular ca!;e. 

The operation fo r Dii: ision of the I nternal R ectus J'e11don is thus per
formed: The eyel ids being sepa rated with a ~top-spcell l um, the surgeon 
ca tches with fin e-toothed forceps a fold of the co11ju11ttirn a11d subjacent 

fasc ia, on a Je,·cl with tho lower bordc• r 
Fig. 356. of the tendon. and with tk licatc probt•-

( E: ::~~~~~:;E·if.I:l~; ::~::~~ '\\'.~:::~:~~~Vi~'. 
hind the te11don, w hich it renders tense 
by d rawing it forwards and outwards- ; 
the scissors a.re next introduced clo,..cd, 

and then opened , so as to place one bla.de behind , and the latt er in front of 
the tendon , which is subsequently di,·iclecl sub-conjuncti,,aJly, close to it~ 

sc lerotic a ttachment , by a number of slig ht cut s. T o prevent the slipping of 
the tendon whic h is apt to occur with the ordinary strnbismus hook , an inge
nious instrument known as the" crot chet hook" has been recenliy introduced 
by Dr. Theobald , of Baltimore. A counter-opening in the conjucliq1, to 
allow the esc~pe of blood, rna.y be made, as is done by Bowman, by cut.ting 
wi t h the scissors on the point of the hook before thi s is withdrawn. The 
a.bo rn is known as the snb -conjunctival operation , :incl was introduced by 
Cri tc:he1t. Other surgeons prefer to divide the conjuncti\'n. more freely . 
afterwards bring ing the edges of the wound togelher with a suture. The 
surgeon c:tn r(>gulate the effect of the opcrntion by sepnra.ting more or less 
freely the sub-conjunet ivn.l fascia from tl1 c tendon to be div ided , thus allowing 
the g ren.tC:ff or less r etrac ti on of the latter . The applicat ion of a suture also 
se rns to l cs~ en the effect of the operation . Snellen ma kes the conjunctirn.J 
incision in a di 1·ection p<lrallel to and im1netl ia tely o ,·er the musc le, which he 
tlw n seizes with forceps and di vides with sharp-pointed sc issors. Or. Frauk. 
of llaltimore, cffocts the divi s ion of the tendon with an instrument similar to 
the knife-l1ook used by Purves in ca i;CS of aura.I polypi. 

The E :rterual R ectus 'J'endon ma.y be divided by an operat ion anaJogous 
to tha t aLove describl'cl . Considerabl e ditlCrenco of opinion exi .::; ts among 
s11rgeons as to whether botl1 eyes should be opc mted on s11n11l!ancously ( when 
both require ope rati on), or whether the second operation should be pos tponed 
until :if'tc r an inter\'al of se ,·eni l days. Probably a safe rul e is that gi ve n by 
'\rens, to wait and obsc rvo tli e effect of the fil' st operation , in eases of dc,·ia
ti on of less than fi rn lin e~ ; by thi s precaution the surgeon can form an esti
mat e as to how much remains to be accomplished in the second ope ration. 
Jn c :LSCS in wlii ch by too f'ree divis ion of the internal rccti musd esi a con
vergent has been co11"ertcd into a divergent. squint , iL may be necessary to 
di vide the new a ttachments of one or Loth tendons, :tn<l bring: them fo rwa rcl 
to insert them ne;1.re r the cornca ,1 holding them in place wit h fine sutures, 

1 An ingeniou s m f' tho<l of doing this is described by C. IL Agnew, in Trans. N . Y. 
State .Medical Socicl!J for 1871. 
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:rnd thus reYer:.ing the effect of the originnl operation. A similar procedure 
i::: ~ometimes employed in cases of paralytic strabisnws, in rhe treatment of 
which R. B. Carter has also resorted to localized faradizntion . .A11cestliesfo. 
is, as a rnle, undesirahle in squint op~ra1ions, thou1?h it ma.y be employed in 

~~:~~·a0ii~!~il~:~-~~;1~i1~ti~1 (1i~~~~tl~f~~~,::'·~1~~.:d~1!~~; o;~~:·~tc~e~~~)·ei~: 1:\~~~1})~ ~;~:~~ 
ing the parts with cold water: if one eye only has b~en .submitted to opera
tion, the oilier should be closed with a bandage, so as to force the patient to 
use that of which the tendon lut."' b(•en diYicled. .Aclrnntage may often be 
sub~equcnt l_v clcrirnd from the use of suiiably a.cljusted prismatic glasses, so 
a:-; gradually to restore binocular ,-ision. These glasses may, indeed, suflice 
to cffCct a rure without operation . in slight cases of periodic squi11l. 

Jnstead of dfriding the contracted tendon. in CfWlCS of l':'trabismus, Dr. J\' oycs 
adYiscs that the opposing or elon.qated tendon sliould be shortened. by c111ting 
it near its insertion into the eyeball. bringing the posterior under the anterior 
portion, and securing it 1here with sutures. 

D1sE.\S£s OF TllE EYELIDS. 

Ophthalmia T a r s i (Tineo Tarsi, Bleplwritis cilforis) is the name 
giYen 10 a subacute or chronic form of inflammation. af!Ccting the edges of 
the eyel ids and the follicles of the lashes, which become loosened and fa ll 
out. The palpebra.I edges arc reel, 1hickened 1 and sometimes ulcemted, and 
become glued together by the drying of the accumulating secretion. J n its 
senrer forms, the affection gi,·es ri:;e to the condition known as Lippitudo 
or Blear-eye. The puncta lacrymolia a.re often everred or obliterated, giving 
ri;:.e to a constant stillicidium of tears. which excoriate the skin and add to 
the pntient's discomfort . This affection is. accord ing to Roosa, often depend
ent on the existence of ametropia. The treatment consists in removing the 
dried secretion by warm foment:ltion::. and smearing the edges of the lids 
with 4.ili!.t.C citrine ointmcnt. 1 Jn !'nerer ca:-es the local application of nitrate 
of silver will be of service, and, if the puncta be eYerted or obliter:\ted, the 
canaliculi !:ihou.ld be freely i;;lit up 1 the incision be ing direrted inwards. As 
thi:,; affection commonly occurs in scrofulous children , cocl-Ji,·er oil may be 
properly admini.::.tcred in mo:;t cases. lf the patient be ametropie 1 relief may 
be afforded by 1bc instillation of' a.tropia and t.Jw use of suitable gla!:iscs. 
OJi,·er recommends tattooing the edges of t l1e lids with lndia ink, as a 
eo::;meric remedy in i1ffeterate case:;. 

Hordeolum or St y e is a f'ma\J boil occurring at the edge of t.he lid, 
and often originating in the follicle of an eyelash; it is met with usu:illy in 
debilitated per::ons, and occasionally as the rc:::ult of OYCr-excrtion of the 
eye.;;, or of exposure to too bright a light, as to the glare reflected fro1n snow. 
"~!1011 situated just within the edge of' rhe lid, it produces pain by p1-essing on 
the globe; relief may be sometimes afforded under these circum;:;tn.nces by 
fixing the lid in a position of :;light cnr,,:ion, by men.us of colloclion. The 
treatment con"li,.ts in the u:::e of warm fomentations, with n puncture i f re
ljnired, the induralion which remains being disper~ed by the use of dilute 
citrinc ointment. Tonics are u:-ually indic:~ted as constitutional x-emedies. · 

Trichiasis and Distichiasis .-The former term signifies an irregular 
displacement of the eyel:ishes, some of which, stunted an<l in\·crted, prorJ.uce 

Ung. hydrnrgyri nitrat. 3j; U11g. nq. ros:e 3vij . M. 
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r;;:~,:~tl~~~~~~~;.~:11~~~:i~:1':~::~~i~;:,~,~i~~~::[:ri:~r\\~i~~~~~!~:i~.~ii:){~ 
c~refully extracting with cilia forceps the offending lashes, or, in snere ca.!;CS 
(if t.hc upper lid be involved), excis ing the whole row of ci lia , by means of 

t:~.~1~;~~~11:,X~~,~~~~~ ~o ,~,1~~l~~!11~1~ 1 ~~1~d 8~~~) o~~.~1~:::~r t~~~e~il\l~er~~1~:~!e~l~rti~{!~= 
operation may be facilitated by first fixing t.hc lid with Snellen's forccp;;. 
1Ie1·zenstcin applies a subcuta.neous ligature around the roots of the lashes, 
while Ila._yes 1 of Dublin, induces sloughing of the follicles by the hypodermic 
injection of the pen:hloride of iron. Jf but one or two la!';hcs are inrnh,ed, 
an old operation revived by Snellen, \VaLson 1 and Robertson, may be rcso1tcd 

Fig. 357. 

Snellcn'sforecps. 

to. This consists in drawing the displnc:ed eyelash 1 by mcn.ns of a fin e liga
ture (Watson employs human hair) under the skin of tlic eyelid, and thus 
mechanically altering the direction of the lash 1s growth. For complete dis
tichiasis, \Yatson employs transplantation, )lS practised by Arlt in cases of 
cntropion. Jn the case of the lower lid, it will usmilly be sufllcient to 
n•moYc :in elliptical 8trip of skin wit.h the subjn.cent fibres of the orLicularis 
muscle, thus producing evcrs ion as in the operation for entropion. 

Entropion, or Inversion of tlte Lids, may result simply from spasmodic 
action of the orLicnlaris palpcbranun (blepharospr1sm) 1 as in the cn tropion 
af'ter cataract operations in old persons. or from lon~-continued conjuncti,·a\ 
intlammation. the injudicious use of caustics, e tc. The irritation produced 
by the friction of 1hc inverted la-;hes is \'Cry grt:M, and sometimes induces 
opacity of the cornea. The treatment of tho $pnsmodic cnses1 consists in 

' Dr. ll al'lan reports an obstinate case of blcpharospasm cured by inhalations of 
nitriteofarnyl. 
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r<'-;foring the lid to it~ proper po:--i1ion by traction with the fin:rcrs, and 1hcn 
fixiug it by tlir application of collodion, the contractile pro1wrLy of whic h 
~<·rvc~ to obviate the tendency to inversion . Chronic cases of cntropion may 
be n·medied by ntrious openuion .. , suth as (I) pinching up, with entropion for 
Ct'p'-, and exci..,inp:; a small strip of skin with thC' 
~ubj:lccnt filn·c.., of the orbicular mu~clc, parallt'I }~ig. 358. 
10 the ciliary border of the lill-d1c woun<l being 
8Uli'.-'cquent ly clo .... cd or not with ~utu res; 1 (2) 
'' groo,·ing the tar:-<al cart ilage," as recom mended 
by Streatfcild, the opcr:.•tion con~i~ring in the 
rcmornl of a trnn~nr:-<c strip of the cartilagt• by 
mean~ of two parallel incision~ meeting at 1he 
apex of a. V -ihe l:'kin wound being sub..,c
qu<•ntly clo ... cd will1 stitchc:;; (:J) excising :.i 

narrow ontl piece extending the wl1ole length of 
ti1(' cartilage. a-. ach- i .. cll by Berliu ; ( 1) the int ro
duction of two or three th rt>ads in a longitudina l 
din·c1ion throu~h the culaneous ~mface of the 
l id. 1he ligatures l'mbracing 1hc ciliary mar::dn 
nnll being allowl·d 10 cm their way out by ulct>
ra1ion 1 as achi::"cd by P:igen~tec lwr. or embracing 
the :-k in nnd m uscle of the lid 011ly 1 as reco m
mended by Laun'ncc ;: (J) the eHi ... ion of a tri 
angular portion of ski11. with or wi1hout a part 
of the :;ubjacenl car1ilage. as n·commc1Hlcd by 
Yon Graefe; (Ii) the rcmo,al of the whole row 
of cilia, as dt"::;crihcd in !'peaking of tric h ia:;is; 
or (7) trun,.phintation of the ci li:L to a betrer 
po:-<ition on the lid, as pract ised in 'arious ways 
by Arlt, " -arlomont, and ::\k Keown . AR a pre 
liminary to nny of thc:-e operation;:;;, it will often 
be a<h-i>:able to "lit up the external cant Im,., (can
tlioplasty). re-adhes.ion being prHcnted by unit
ing the ,.ki n and mucous membrane on either 
side with a stitch. 

E ctropion, or Bi:ersion of the Lids. mny 
be of' nn acute character. re;:;;ulting from "pasm or 
the inner fibre~ of the orbicularis palpcbrarum 
in ca!"es of purnlent conjuncti,·iti~, in wliich ca."'e 
itr. frC'at ment. is that of the d i~ca~c which it 
ac:compan ic". or may appear as a c!trouic affrc
tion, rc:;:uhing from oplnhalmia tar:--i, chronic 
conjunct i,·iti:-::, ere. l~11clc r tht•:;e circum:;:t:mccs 
the treatment COll!;i . .;15 in the application of Entroplon!orc"ps. 
nitrate of ::;ilnr 10 the mucou~ membrane just 
with in rhc line of C\"ersion, with :;l ining of the canalicul i if the puncla he 
CH·rh·d or ocdudcd. F.ciropion from the con tract ion of cicatrires, abscesses, 
etc., u,.ually require~ a n opcratiou, which may conRi:;t ( 1) in cxci,.ing t\ por-

1 Rehnellt'r ha!! m0<lifil'<l thi:< opt'ration by eircums<·rihing, without <'X<'ising, an 
l'iliptic·ttl strip of ~kin, and h:t\·ing' loos1>11Pcl tlH' l:ttNal portions unitiug ll1t•m with 
,.11lun·,,al11we tln•t1·ntrnl porti1111, which is thus CO\'l'r'''' i11 aud s1•n·cs as a "J>lint to 
gi\·pfirmne;;stolht•part. 

1 .\ ~miwwhat l'limilar operation ig employccl lJy l:iolomon, and is said to ham been 
tlevbcd l>y Snclle11, of L'trccht. 
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tion of the evertecl conjunctiva; (2) in rcmO\·ing a triangnlar-sha.pcd piece 
of a ll the tii::sucs of the lid near the external canthus, and bl'inging the cd~(':; 
of the wound together with harelip pins, thu:o:. shortening the lid (Figs.. ;J.J\l, 
3GO); (3) in making a transverse inc ision through the lid down to lhC' con
junctiva, drawing this through the wound Lo tile rnquisitc ex te nt , and cutting 
it off with scissors; or ( ~) in dissecting out the ,·icious cicatrix and filli11g 

Fig. 300. 

the gap by trani::planting a. flap of' skin, from !he forehead in case of the upper, 
anll r'rom the nose or check in case of the lower, lid. or eyen, as successfully 
practised by " rolfe, " radsworth, and Von Zehender , from a di stant part, the 
flap being shaved down so as to ass imilate the operation to Reverdin'ti plan of 
tra.nsplanting cuticle. 

Excurvation of the Eyelids is the name used by Laurence for the 
peculiar deformi ty obserYc<l, particularly in the upper lid, in cases of in
veterate trachoma; the remedy, according to this writer, contiists s imply in 
di\' iding the outer can thus, and uniting the cut edges of conjunctiYa and skin 
by stitches above ;md below. 

Ptosis, or Falling of tlie Upper Lid, may be congenital1 or may result 
from the increased we ight of the p:lrt due to inf\a,mmatory thickening, from 
wounds di\·iding the !em.tor palpebrre or its ncr\'C1 or from paralysis of the 
third ncrrn. The treatment (in cases of sufli cient se,·erity to justifj opera
tion) con:oists in removing- a n elliptical portion of the skin nnd subjacent 
muse- le of t.he li<l 1 the edges of the wound being then approximated trnns
verscly so as to place the part under control of the occipito-frontafo; muscle, 
which sends fibres to the uppCl' portion of the orbicubris-or in the introduc
tion of ligatures as dcsc ribNI ill spt.mking- of entropion. In paralytic 
tile en<lcnnic application of Stl'ychnia has been occasionally resorted 
ad\'antage. Dr. Yan Bidder, of' New York , recommends the employment 
a delicate Jndia-rubber band, fa!'.tened with collodion and isingl:\$S plaster to 
the edge of' the lid 11nd to th<' forehead, so as to suppleml: nt the parnlyzcd 
muscle, fl.ti in Harwell's and Sayre's method of' treating club-foot. Dr . .:\Jat
thewson has employed a similar plan in the treatment of spasm of the orbicu
laris (blepltarospasm). 

Lagophthalmos, or Hare-eye , denotes an inability to close the eyelids; 
it may result from the contraction of cicatrices, when its treatment is that 
directed for ectropion, but more often depends on paralyi;;is of the orbicular 
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Symble pharon is a morbid adhe~i on of t he t•yclid to the eyeball, result
in~ u,.;u:illy from the ci<";Urizatiou of burns, ulce rs, l'IC. T he trealmeut con
si:-:L<.; in (1) <l i v i d i n~ the adhe,.;ion<:., and uniting the cnL cdg('s of conjunctiva. 
with suture~ C' Yilde); (2) cow'ring 1he rnw ~urfoc1.•, ll'fl afler sc,·ering tlw 
adhC':->ions. with flap:;. of healthy conjuncti\·a takt'n from unaffected pans of 
th<' eyeball (Tcale),1 or w ith a Hap from the sk in of the eyel id itself, pa,.;s('d 
through a slit in the tar8al cartilage (C. H. Taylor); (3) clii;:sccti ng back the 
symblepharon as far as the retro-tarsal fold, doubl ing it u pon itself so as to 
oppose a. mucous surf'acl:' to the globe, and fixi11g it in th is pos i1 ion by meaus 
of a ligature which is arnwd wit h two 
need les and passsed th rough the lid from Fig. 361. 
wi1hin outwards (Arh); or, (I) 1~mpl oying 
delicate flap~ taken from the chl'ek or fore
head, and in,·ened so as lO turn the cuta-

}~l~~~~~~~;~~e ~~-~'·G.(~~-' ~~~~i':~;:~~i:;~,;,11S~';.~~~ 
Anchyloble pharon is an abnor mal 

adhesion of the free edgc1' of I he upper a nd 
lower lid;;, either congenital or the re;;u\t of 
injury, etc. The treatment cow•i~t;; in se''Cr
ing the adhesions with a small knifo and 
grooved director. reunion being pren;nted 
by touching the cut e<lge:; with collodion. Symblepharon.(llackeutle.) 

Epicanthus is a congenital :iffcction, in which a crcseentic fold of :;kin 
O\'erlaps lhe inner canthm; of the t•yc, pro<lncing con~idl'rahle defo rmity; the 
treatment consists in excising a longitudinal f'ohl of l'kin :rnd bri nging t he c>dgt•s 
of the wou nd togethe r with :-;ut lll'CS, so thnt the suL~tqucn t contraction may 
expose Lile prcdou:0.ly hidden canthus. 

Tumors of the Eyelids .-Sebaceous, rascular, and otl1er Tumors 
octur on the cyelitJs, and arc to be treated as similar growth1' in 01her situa
tion,._ The Clwlazion. or common tarsal tumor, appears to origi1mtti in a 
dii'lenclt'd state of a )[cibomian follicle, and often suppurates; the treatment 
consi.,t~ in making an inci~ion on t l1e conjunctiva! surfact• and squ~ing out 
t he contents of the mf\<.;<:,. Chi<.;o lm recommend~, in a ll cn<;cs of palpebral 
cy:;t, Rimple puncture followed by eni.cu:irion of the cyst contents, and s11bse
que11t cauterization of the cavity with a. sih-er probl' tlippcd in nitric acid. 

D 1 5EASE~ 01" T111-: L.\C11RntAL APl'AJtATn;. 

Diseases of the L a chrymal Gland. -Tliis orµ:an may ht> injfrmzed 
(Dacryo-adenilis), or may be the seat of ,·nrious morbid 9ro1cths. These 
affcctious are, howcYcr, rare, and tlwir treatment pn':-entl'l 110 feature~ calling 
for :-.pccial comment. Fistula nf lhe Lachrynutl Gland may result from ab-
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s.ce~~ or wound of this part; it m:ty be tn•a1cd h~· parin:r the ell~<'~ :rnil inlro
clucin:r n ~uturc, by the application of c:H1stil' or rht• galn\nil· l'atH<•ry. or liy 
estnbli.:-lting a free {'01l11lllllliCaLion with rlw ('Ulljllll("lirnl 8lll'faCl' Ly thl• th{' or 
a scton. as has bcrn succcio!:'f'ully done by Bowmau. 

Excision of t!te Lochr!Jmol Gland is rC'co mme ntl ed by J~a urC'llC C' in caf!cs 

of' obstruction of the canaliculi, in which it is f'ountl impo:::siblc to restor<• tltt'ir 
permeability: t he opera.t io11 consists in making :m i11cisio11 below tht• upper 
and outer third of the orbital ridg<', cautiously 01wni11g the orbit, :;(•iziu~ 111<' 
gland wi1h a double hook, and carefully dis;;t•c1ing- it from its attad11111'11ts; 
hemorrh:igc hming cca."'cd, the wound is elo~ed with suture:;:. To :noid th(' 
rii'k of ptosis 1 which occa~ionally follows the operation, :\Ir. Laurence i't1g~e"'" 
that an internal incision should be made through the upper sinus of tlH• pal
}>('br:1I conjimct in\1 with :\n external di,·i"ion of the outC'r c:inthus; the iillh
sta1we of the lid would not thus be i1wohcd in the opcrntion. 

Xerophthalmia, or Dryness o.fthe C01ijmutfra, from deficiency of the 
te:irs a11d mucous iiecrction which naturally lubricate the part, may be g reatly 
all<.:,·iated by the local use of' glycer ine. 

Epiphora, strictly :;peaking. s ignifici:: an C'XC('!'i'iH• 5ecrction of kar'l, hut 
the ll'rm is often u--ed as cquin\lent to Stillicidium Lacrymarum, whidt is 
the O\'Crflow from obstrm::tion of the canaliculi or na.,al duct. Exccssi,·e 
lacin',\ nm.Lion may he a ".rmptom of nlrious inflammntory conditions of the 
eye. or m:iy rcsull from the pn.'Sl' nce of foreign boclic:s. cntropion, eic., mH!t::r 
which cii·cumstanccs its trcatmcnL require::;, of cour·sc, the rcmo,·al of the 
causl' to which tlic ep ipliom is due. 

Obstruction of the Canaliculi m:iy occa.,ion~~lly be remedied by 
dila1a1ion of the pa~:>a~e with probes of gradually iucrea"ing size. but it will 
usually be nece:;:<ary to ~lit up the canal\\ i1h a d(•\il·mc ~1·00,·eJ direc1or and 
cntar:u;L knife, with scis:;ors, or with a delicate beaked k11ifc, which is perhaps 

l~ig. 362. 

the most conYenicnt instrument. The s:\nle operation i~ required in CMe:; of 
ei·ersion ur obliteration of lite puncta locry111alia. The lower canaliculu;;; iii 
the one u~ually sli1 1 the inciiiiou being made towanl~ the conjuuctival !'urfac<', 
i::o a:;; to open a pa-=:-age fo r 1he tears. Hcunion is to be pren!ntcd by lit{' 

daily introduction of a prol.ie, by the applil'ation of nitrate of ~ilvcr, 01· hy 
excising- a i::mall portion of the mucous llll·mbrane. Jf the pu11ctnm he i111fo•. 
ting11i:->liablc, the lachrymal snc may be opened beneath the tendn oc11/i, :uul 
tlw ca.n:diculus slit from below upwa.rds, as l'Cl'O llllll l'llded by Bowm:ui, or a 
beut director may be introduced through the 11pper punctum and brought 
arou11d into the lower c:rnaliculus, or vice versd, a~ :ulvi~ed by Strcatfoil<l. 

Obstruction of the Nasal Duct 11!'iuallr n•,-ults from thickening of 
its murous lining, a .. .;; the consequence of chl'onic i1~Hammation. The' treatmr1ll 
con!'lisb in etlCcting l?raclual diialation by mean'." of probeis, introducrd through 
the punctnm, the canalieulus being, if ncce~sary, prCYiously slit. In pa~ .. iug 
probe~ thl'ough the canaliculi and nasal du(·t, thC' po~ition of the in'ltrumcnt 
is :il Jir:-;t longitudinal, then !mnsver.se, nncl thc.>n so mewhat longit11cli11al again. 
with a slig ht inclination inwards and I.Jack wards iu correspondence with the 
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anatomical dispo~ition of the parts. which mn,;:,t be borne in mind. Mela\ 
probes arc commonly to be prcforrcd for dilaiion of the laclirymal passages, 
though hougies of the laminaria digitata Ii ave been successfully employrd by 
several surgeons. Other modes of treatment :we the introduction of a style 
through the slit canaliculus into the 1rnsal duct, the instrnment being allowed 
to remain sc,·eral days (Bowman), the internal division of the strictured part 
by nicking the !"Cat of oUst.ruct ion in several directions wit.h a suitable knife 
(S1ill ing) 1 and the forcible dibtation or rupture of the stricture, as in Holt's 
nwtliod of treating stricture of the urethra ( llerzenstein). The old pl:1n of 
introducin~ a style through an external incision, is now generally almndone<l. 

Ix:i~ammation of the Lachrymal Sac may be acute (.Dacr.'lo
cyst1t1s), or clironic (Blennorrliaa, .illw:ocele). The former ni.ricty of the 
atfoction is to be tre<11ed with wa,nn fomentations, and nn early puncture from 
the conjun('tintl surface, if' suppurntion occur; and the la.ti.er by the use of 
:l.$tringent lotions , by slitting the cana.l i culu~ and dilating any stricture that 
mrty be fouml 1 and by washing out the s:ic with astringent injections inlro
duecd by mcnns of a eanu la and 1;:,_yringe. Jn oh::tinnte Cat'CS it may be 
ncCC$Sary to excise the anterior wall of the sac (Yon Ammon, Bowman, 
Lawf'o11, l\lonoyt>r), or to oblitcnite the sac itself by the use of' caustic or the 
galvanic cautcry, applied through an incision, which is best made, as advised 
by Agnew, of .i\'"ew York, thl'011gh the conjunctiva. 

Fistula Lachrymalis, or fistula. of the lachrymnl sac, may result from 
either :icuw or chronic inflammation of the pa.rt; the treatment consis ts in 
the rcmowi.l of any ob,o;:truction to the nn.turaJ course of the tears, and in the 
use of astringent injections; if 11eccssary, the sinus may be laitl open with a 
cataract knifo, or its edges may be pared and a suture introduced. 

Syphilitic Affections of the bchrym:il apparalus. both secondary and 
tertiary, are dc:;cribed by H. "~-Taylor, of Xew York. 

DISEASES OF THE 0HBJT. 

Abscess of the Orbit may be acute or chronic i the symptoms of the 
former :ire those of abscess in general-deep-seated and constiinliy increasing 
pain, aggravated by motion or prcsi;:urc, with a swollen, glazed, and ccdema
tous :-.late of the eyelids (particularly the upper), chcmo:-:. is of the conjunctiva, 
and protrusion of the eye, the displacement being usmilly somewhat down
ward1' and inwards, as well as forwards . J mpa.irment of sight results from 
prc,;;~ure on and stretching of the optic nen·e. Fluctuation is finally de\'C
kipl'd, and pointing us:.ually occurs below the inner portion of the suprn-or\.l ital 

~~rT~/·;~,:;
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1~.:::~~:1~~t;:0;:~~::~~~;:~:~1::~~~;r~~~:r.~~~:~~!i~:':~:~;~ 
~:1~~1:~~tii~~'a;;1~ 1~~!~~~;1~:i,~~1 1~~~~~~:,~~~~~~o~~·1~~~ ~!:~~,,~~~n~t c~:~,~~~~~l ~~1~:,~t!~~~ 
priuciple.o:. If a sinus persist after the en1cuation of m1 orUital abscess. it 
may be stimulatetl to heal by the use of astringent injections. 

Periostitis, Caries, and Necrosis of the orbilal w:dls :ire occa
!'iomd ly obsen·ccl, usually ns the result of constitutional syphilis. The treat
ment of these aftC<·tions presents no fcn.tures requiring special comment. 

Tumors of the Orbit.- Various forms of morbid growth are met with 
in this region, ms the cystic, cartilaginous, osseous, fibrous, recurrent, va.s-
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cular, nnd cancerous. The trecttment of these different nffection.:; hn!' b('en 
sufficiently considered in ChiLpte r X:XVL; in dC'aling wilh non-malignant 
growths, the cycba.ll 8hould , if uni1wolved. be, if poi:;siblc, allowpd to remain; 
but in the ca::e of c:wccrous tumors of the orbit, it must commonly b(' re
moved, to allow space for comple te exci.:;ion of the morbid growth. Law~on 
recommends that, afte r the removal of a malignant tumor from the orbit, lint 
sp read with n paste of' chloride of zinc should be carefully appl ied to 1he who le 
surface from which the growth spnrng. ffgdatids of the orbit ha\·e been 
observed by Law:-on, Higgens, :md others. 

Aneurisms of the Orbit.-Thc orbit may be the scat of ordinary 
ancnrism, affecting tltc ophthalmic artery, of traumatic ancuri,.m. or of 
aneurir;m by anastomos is. In either of the two Ill-st-named condition!' there 
would he exophthalmo.-:.. with more 01· less pulsation, but nccording to Terrier 
and Ri\•ington, who have ably inn::stigatcd the literature of the snhjecL, the 
same symptoms may be equally clue to an extra-orbital aneurism of the 
ophthalmic artery, t.o an ancurism of the internal carotid, to an extra-orbital 
aneul'ismal va rix i1woh·ing the internal carotid and the ca,·ernous sinus, or 
to dilatation from obstruction of lite ophthalmic ,·cin. Aneurism by a.n:1i;.to
mosis appears to invoh-e the orLit only by spreading from nl!ighboring part!', 
and is not accompanied Ly exophthalmos. \"ascubr protrusion without pul
sat ion may nlso result from hypertrophy and hypcrc"Bmia of tlie adipo:sP ti::~ue 

of the orbit, as in the peculiar atfCction known as Exopht!wl111ic Goitre, or 
Crares's, or Basedow's JJisease.1 Tlie surgical treatment of orbital ancu
ri:::.ms has already been t:onsidered. (Sec pages .:i2G, 5.}.j .) 

Distension of the Frontal Sinus by the accumulat ion of pent-up 
fluid, may, by forming a tumor at tlic upper and inner portion of the Ol'b it, 
cause dii;.placcment of Ll1c eyeball, arnl entail great disfiguration on the pa
tient. The treatment consists in evacuating the fluid by pe rforating the 
thinned wall of tlie sinus and then cstablisliing a free communication with 
the nose, l'C-accumulation being prevented by the introduction of a drainage 
tube. 

CHAPTER XXXVI. 
DISE,\SES OF TIIE llAR. 

As in dealing with Diseases of the Eye, it is not my intention in the fol
lowing pages to discufls all those subjects which properly belong to the domain 
of mual surgery, but. to rcfor only to those more common affections of 1l1e 
car which the general pritctitioner may at nny time be called upon to treat, 
and to describe tho~e operations upon the organ of hearing which every ~ur
geon should be competent to perform. 

DISEASES 0 1·' TllE AUHICLE. 

Malformations of the Auricle are occasionall y met with. usually 
in conjunction with other congenital d<'fects; if the malforma.tion consists in 
contrciction of tlie orifice of the meatus, from undue projection of the tragus 

1 Sec an able pa1le1· by Dr. T. G. Morton, in Amo·. Jo11m. of .Jled. Scie11ces for July1 

1870. 
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~~ ~,:t~!r~~~~~i~:! ,·:1; t~g~)~~~~l~eo~lefi;::c~::.~;~:~g~~e o:::~~~·;; ~t~ t cr:s1:11~!a~~~i~l~l~ 
me:\tus by an alrnorma.\ membrane, may be remedied by an incision and the 
subdC'quent u~c of tents. Sapernumerar,lj auricles may be treated by exci
sion, as in cases related by Birkett and Gross. 

Chronic Inflammation of the auricle, at.tended with great thickening, 
induration, itching, and tenderness, is chiefly observed in debilitated women 
who hrwc pn::-scd tile middle period of li fo; it sometimes remaius aftei· the 
subsidence of an attack of erys ipelas, anti is commonly called chronic ery
sipelas of the ear. The treatment consis ts in the application of' nitrate of 
sil\Ter or other astringent lotions, with the administration of' tonics, if re
quired. The itchi ng may be re lie,Tcd by the local use of glycerine or collo
dion, and a s il ver tube may be fitted to the mcatus, if this be permanently 
contracted. 

Chronic Eczema is another affect ion or the auricle which produces 
much annoyance; during the early srnges, !".Oot.hing :ipplications n.re required, 
while at a later period n.dvantage may be derived front the u:ie of :istringent 
lotions, or of slightly stimula.ti ng substances such as the dilute citrine oint
ment. 

Tumors of the Auricle.-These may be cystic. fatty, fibrous, \~as
cular, malignant, etc. Those particularly ch·serving mention arc the blood
cy:-::t1 Otlu.emafomri, or Hawwto11w .A11ris, frequently obsen·ed in the insane, 
and the fibl'ous, cheloid-looking g-rowth, which occllSionally follows the use of 
ear-rings. The former affCction, which, according to Brown-Sequanl as 
quo!ed by Keller, is due to the existence of a lesion in the left posterior por
tion of the bra.in, and may be artificially produced in animals, requires th~ 
use of evaporat ing lotions during the acute sUtge, followed by the introduc
tion of a Se ton, or, which Dr. U earder recommends as producing less de
fonnity , tli e nppl ication of a blistering fluid tot.lie inner surface of Lhc pinna. 
:~l:~r~~lCloicl-like growth may be ti·eatcd by excision, but the disease is apt to 

DISE-\SES OF TllF. EXTERXAL l\lEATUS. 

In ::ome cases, it is possible to obtain a satisfactory view of the me:i.tus by 
simply placing thf' patient in a good light and drawing the ear s lightly back
wn.rd;;;, and upwards, while the tragus is pressed in the 
opposite direction: it is usually necessary, howner, to Pir. 363. 
employ a sperulirm-the best instruments for general use 
b(.'ing1 l think, those known as Toynbee's (Fig. 363) and 
Gruber'~, which may be used with either natural or arLi-
firial light: in the latter case, a reflector is required, and 
the snme may be employed to utilize diffUsNl daylight, 
which i~ uRLially preferable to tl1c direct rays of the sun. 
The speculum may be made of polished sih·er or of vul
canite, the latter being probably the best material for the 
purpose. For Rpecial cns1·s other instrumen ts may be 
employedi such as Jfossens tein 's (which is proYiclcd with 
a tube containing a lens und a perforated mirror) the in
genious pris:.m-s.peeulum devised by Dr. Blake. of Bosl.on, 
or tllf' binocular speculum SU.[)!CSted by Dr. Eyscll. Dr. Toynhoe's 1<pcculu11l. 

Bl'1ke al-~o employs snrn ll reflectors. whi<·h tan be intro-
duced through perforations in the membrana tympani. 

H 
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Accumulations of Cerumen or Ear Wax, mi11g-led witlt !oihort. 
hairs and flakes of cuticle, are often met wi1h, and a1·c :i f'rl'qt1L'11t cnu,,<-• of' 
deaf11(>:'i:S ; the treat111l'nt consi~ts in the removul of' tlie hanli·neJ ma"s lff 
~yringing, us directed for foreign bodi'es in lite ear (page 311 ), bUbi;eq1un;t 
irritation Lcing prevented by the application of a littl e olive oil or glyccrinl' . 

Vegetable Parasites have 
sta nt aceumulation of dense, whit(> 
consi.slS i11 frcquL•nt syringing with 
natcd lime. I~C\'i reeommcnds the use 
~olution of common ~a lt. 

meatu~, ca11~ing a con
cuticlc; tile treatment 

a weak solution of ch lori
of si lver, fo llowed by a 

Follicular Abscesses occur in tltr meatus. constituting nn cxtremdy 
painful and :rnno~'in:r atkction; 1!1ey are chiefly met with in tliose of <lebili
t:Lted constitution, and arc said to be common among patients wl10 sufll•r 
from o5tycs of the eyelids. Tile treol111e11t consis ts in the use of !Jot nnodyne 
poultices or fomentations, irrigation with warm water, nnd e,·acuation of the 
pns as sou11 as i1:< presence is detected, with the application of dilute citrine 
ointment to remon! an_y indurntion which may be left. The prcpal'ations of 
irnn m:iy be n<lm inisiercd internally, if a tendency to rcctuTcncc be ollserved. 

Catarrhal Jnflammation of the external mcatus, or Otorrlu:ea, is 
characterized by the presence of a muco-pun1 lcnt discharge, and is, according 
10 Ilinton, usually accompanied hy a sim ilar affCction of the t_ympanic ca,·ity. 
The treatment (as far as the nwn,tus is concerned) consists in syringing 10 

insure clcn,n\inc.-;s, followed by the use of ast ringent lotions or by the insuflla
tion of powdered tnlc, which is particuhtrly recommended lJy the n.bO\'t'
namecl author. Dr. T. G. 1\lorton, of' this ci ty, has employed with advantngc 
a" s!yptic cotton/' prep\red by soaking co tton-wool in a clilnte solution of the 
subRulphate of iron . hsufHn.tion of nlum is highly commended by Chisolm. 
Guyon advises the introduction of a <ll'ainage-tube. The administration of 
tonics is u:-ually indicated by the constitutional condition of tlic patient . 
Counter-inita!ion o,·cr the region of the mastoid process may often be ad 
rnntageously e mployed. 

Chronic Inflammation of the meal us often results in the produclion 
of a thicl..·f>ned stare of the epidermis, with desq11nmat.io11, and accumul:ition of 
flakt•s of c111i cle. These must be removed by i'yringi ng, a solution of nitrate 
of' si h er, 01· the dilute citrinc ointment, b1·ing subscquendy npplicd. Another 
oceasionnl reeult of chronic inflamma1io11 is the de,•elopment of a gran1dar 
condition of the lower part of the meatus and membmna tymp:rni, somewhat 
analogous to granular lids. The treatment consist:. in the use of a ~oluri on 
of nitrate of sih·er, or in th(" insuflltttion of' powdered alum or tannic acid . 
Tlie presence of a. diplitlteritic membrane in the external ear has Leen noted 
by Gruber, and by Callan, of New York. 

Polypi frequcntl_y arise from the deeper portions of the rncatus, though, 
accord111g to Hinton , their more common seat is lhe inner wall of' the tympa
num, whence they protrude, distending and finally rupturing the 1ympanic 
membrane. Poly pi of the car occur under se,·e ral forms, but in structure all 
appear to correi'pond with thefibro-cellular rnriety of tumor1 (p. 469) . They 
produce, when brge, a feeling of distension and irritation, and are someLimes 
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attl'llcl<'d with grave cerc·brnl symptoms. The treatment, from whatc'Y<'r 
po:->ition rhcy sprin~, con ... i.<;ti; in subduing: any exii<.ting irri1::ition hy the U1'C 

of l<'<Ld lotion,, counter-irritation, etc., remO\'ing the growth, and adopting 

;:::1rn~J:ef :J'-~;~ t 1~1:a:~~e~7·(~11~~e ·,, s~~~~1:e'1;e~~os~~. ~\r ~~ \~~~1:~~1 r{;1i·;1_i\~s6 iG.u:~'.a~~ ~: 
Fig. 36-L 

Figs. 365, 3..16. 

Forceps for anr11ol rolypu~. 

the pola..;.;;,a cum calee, introduced through a glas:; speculum. If the snare be 
u~ed, H inton recommends that it should be armed with tl1c gimp employed 
by an;i:lers, instearl of wire. After the remo,·al of a polypu<:., its root must be 
tre:i.tNl with eauf;t ic applications, such as chromic acid, chloride of zinc 1 or 
potassa fus..'l--::istringent lotions being at tl1e same Lime used, and the E11s1a
chian tube rendered pen-ious. if occluded. If' the memlmtna tympan i be 
perforated, Hinton's plan of throwin~ a stream, by the syl'inge1 from the 
lllf'atus through to the fauces, should also be adopted. When a detitled 
impression has bt>en made upon the root of tl1c polypus, astringent.;;, such as 
weak solutions of nitrate of silver or lead-water, may be suhs1i1uted for the 
caustics, or insufflations of powdered tale or alum may be employed. 

Tumors of the M eatus.-EJ"ostoses are occasionally met with in the 
walls of the meatus, and, if large, may encroach so much on the cnnal as to 
C~tu!'C deafne:;s . The treatment, in the early stage, consi;;ts in the applicat ion 
of the tincture of iodine to the surface of the growth and behind the enr, and 
by a perse,·erance in tbis plan the increase of the tumor may sometimes be 
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At a later pE'riod, little can be done beyond prcn'nting the nrcu-
of wax and cuticle by frequent syringing. Sebaceous or 1110/luscous 

tumors result from the enlargement of sebaecou;; follicles, aml when la.id open 
are found to consist of a cyst-wal\ contain ing layers of epidermis. I f neglected, 
they are apt to cause absorption of' the bone, and g ra ve or e\·en fata.1 cerf•bral 
complications. The treatment consists in l:1ying open the cyst, e,·acualing its 
contents by syringing, and then drawing out the cyst-wall with forceps. 

DISEASES OF TUE MEMBRANA TY'.\lPANJ. 

The Dermoid Lamina of the memhrana tympani may be the imbject 
of si111ple cu:ute, chronic, or catarrlwl inflnmmation, these affections ol't~n 
accompanying similar conditions of the external mm~tus. .Acute intlmnma
tion of the dermoit.I. lamina can usually be ma.de to terminate in resolution, 
by t.he use of locnl depletion, hot fomentations, and frequent syringing witl1 
w:i.rm water. Glwonic inflammation often causes an accumuh~tion or epidl!r
mis, requiring the employment of the syringe, and perlrnps the use of an 
astringent lotion, with counter-irrit ation oYer the region of the mastoid pro
cess. The catarrltal form of inflammation is of a more serious character, 
Leing apt to terminate in the formation of granuhtions, or even of polypi
or in ulceration, which ma.y extend to the fibrous laminro. The treatment is 
the same as for the ordinary chronic inflammation. Tonics, especially iron, 
quinia, and cod-Ji,·cr oil, are usually indicated by the constitutional condition 
of' the pntient. 1\rany of the symptoms of meningitis may, according lo Bou
nafont, be simulated hy inflammation of the m<'1nbrana tympm1i, or by com
press ion of this orga.n by accumulated cerumen or by intra-tympanic mucuf\; 
the di~\gnosis may, however, be made by observing that in these affections 
thf' menta.l faculties are not involved. 

The Fibrous Laminre are also subject to inflammation of an acute or 
chronic character, very often associated with a gouty or rheumatic state of 
the system. Chronic inflammation often leads to a. dense and rigid condi tion 
of tbo mcmbrant: of the tympanum, which may be recognized through the 
speculum when air is forced into the tympanic c::wity, and which is not 
usually accompanied with pain, but with an annoying tinnitus, or ringing in 
the cars, and with <leafness--the latter symptom, however, being in all pro
bability due rather to the slate of the tympn.nic ca.vity itself, than to that of 
its membrane. Toynbee recommends for this rigidity of the membrana 
tympani, the application of nitrate of silver (3ss-j to f:§:j), and Ilinton speaks 
highly of a combination of ether or tincture of camphor with opium and 
glycerine, as a. means of relieving the tinnitus, when all inflammatory symp
toms have subsided. Section of the tensor tympani muscle has been achan
tageously resorted to in some cases by w·eber, and by Turnbull, of this city. 
In the opposite condition, viz., relaxation of the memln-ana tympani (whieh 
ma.y result from inlhunmation, or from simple a.trophy), temporary benefit 
may often be der ived from iuttating the cavity of the tympanum; and in 
some instances, :\1hanta.ge mn.y be obtained from the use of astringent lotions 
with counter-irritation o\·cr the mastoid process, or from the application of 
an artificial m~mbrane. In most cases, howe,·er, the treatment must be 
principa.lly directed to the condition of the Eustachia.n tube and cavity of the 
tymptinum-the former requil'ing dilatation by the use of the catheter, while 
the fatter may require syringing, after previous incision of its membrane. 
Ulceration of 1 lie dermoicl :\ncl fibrous hminro of the membrana tympnni may 
persist for many years, Leing accompanied "·ith a muco-purulent discharge, 
and constituting one of the varieties of Otorrlu:ea. If the ulceration extend 
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only to, but not through, tlrn mucous laminn. the bttcr appears at the base of 
a depression corresponding to the ulcer, anrl pro!nidt>s wht!n the tympanum 
i:; inflated . If the mucous lamina be itlso in,·oh-cd 1 perforation is apt to 
occur. The treatment consists in the application of a weak solution of' nitrate 
of si lver, with the a<lrnin i:stration of suit:\ble constitut ional remedies, and the 
adaplation of an nrtifici;il memlm111n. tympan i in case of perforation. 

Ca l car eous D e posits in the fibrous lamin::c of the mcrn\Jrana tympani, 
may assume a concentric 0 1· a radi<Lling arran~ement, corrc!':pontlin:;r to the 
particular lamina inrnh·ed. They con.<:.ist chiefly of pliosplw.te of lime, and 
do not appear to inte rfere part icularly with the power of hearing, cxcC'pt 
when complicated with anchylosis of' the st apes to the fo nestra ontl is, or othe r 
drep-i'leaJed disease. No trcntment is likf'ly to proYe of much service, but a 
trial may be ginn to the plan recommemil·d by Toyubee, which consists in 
employing counter-irritation oYer the mastoi1l processi and in :idminislering 
alterntin::'>. 

Incision of the M embr a n a Tympani1 or enc·n E.ccisfon of a por
tion of this structure, is occa.sionally of sc1Ti('e in the management of tlie 
Ynrious attCctions wliich have been 
described. The chief objection to 
the treatment by 1·ncision, is the 
temporn ry nature of the impro\·c 
ment, ow ing to the rapid healing 
of the wound; to ob,·i:1te this. the 
surgeon may resort to the insertion 
into the cut, of a groo,·cd Yulcan
ite ring, provided with a silken 
thread to pre,·ent its falling into 
the tympanum, as :;uggestecl by A . 
Politzcr. Excision may be per
formed with an instrument spe
cially devised for the purpose Uy 
Fabrizzi 1 or more co1wcniently 
with a . .<:.imple double-cdp:ed knife 
and delicate forceps. I n some 
cases, incision a.ppears to act by 
dimini.,hing intrn-tympnnic ten 
sion, as shown by the gaping of 
the wound; bm in other instances 
no such effCct is observed, though 
the resulting benefit maybe equally 
great. \Yredcn) of St. Peters
bur7, recommends the E.ccis/on of 
a Portion of the Jllalleus with the 
adjacenl membr:ine, and has de
vised an instrumen1 by which the 
operat ion can be accomplii"-hed. 
Simrock, of New York, recom
mends as preferable to incision, 
pertOr:l.tion of the membrana tym-

Fig. 36i. 

pani by the application of' sulplm- Pol\tzr r's method or iuflatln!f the ty111pnnum. 

ric acid. 

P erfora tion of the M embrana Tym p ani may result from trau
maLi c causes, from ulce ra.Lion ol' this s tructu re it~clf, or as a consequence of 
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intra-tympanic inflamnwtion-thc mucus wh ich accumulates within the c:wity 
gradually making its way 1brough the membrane, and being t!i~chargcd ex
renially. ThP pc1.forntion may be commonly scC'n by means of the spel:ulum, 
and 1hc patient can, if the Eustachian tube be pervious, Ulow air lhrough the 
me:\tus by making a forcible expiration (or, as suggested hy Dr. Scliell, 
yawning) with the mout h and nostrils dosed (Yalsalrn's experiment); or the 
surgeon may do Ilic ~mnc by the use of the Eustacliian c:ithcter, or by Po
litzcr's method. which tonsists in blowing :~ir through the nostril into rile 
phn.r.nlX wbile the patient swallows.-the Eustachian tube openinp: duri11g 
1hi:. net. and the air thus readily entering the tympanum. The surgeon may 
simply Llow through a fl<•xible tube; or, which is pref,'rablc, may m=e an l ndia
ruLbcr ba,2' pro\·idecl with a wd l-filting nozzle (Fig. 3G7). Jn using Jlolitzc1"s 
method, ll inton :~(h, ises that the L:1g should Le applied to the nostril of 1he 
oppo$ile side to tliat of the ear wl1icli it is intended to inflate, and lhat rhe 
meat us of t11e !"OLLlld enr should be firmly closed so as to gu:ml it:; mt!ml>nt1ta 
tympani from the effect or pressure. Gru\Jcr has modified l)oJitzcr's method 
by direrting t.he pat i('nt instc:ul of swallowing to prollotm<:e tlie sylla\Jle 
'' lnwk" or •1 heck." The treatment of perforation of tlie mrmbrnn:i tympani 
should be directed, in the first pl:l.ce. to an attempt to secure closu re of the 
ope11ing, whicli mar sometimes be "ffected by tlie :ipplication of nitrate of 
sikcr or other astrin~e 1 1t lotions, the insuflla.tion of talc, etc. Jf', as of1cn 
liappens, the pcrforntion is pre\·entccl from healing by 1.be accumul:tlion of 
inspissnted mucus in the tympanum, the surgeon may resorl to Hinton's plan 
of wa~hing out thi:<: caYity, first with alk::dine :111d n.fterw:u·ds with astrinf!'Cllt 
solutions, injected hy t.he syrinf!:C from the meatus tlirouglt to thcfauces . The 
nozzle of tlie instn11nent sliould be a.ttac:lied to u flexible tul>c which clo::cly 

Fig. 368. ::~:.t; h~,;~;~n:1~~1.all;3{~ li~:~l~:~~~n~~ h~ 

~ ~~:'i~x2~~J:~Ii~·~~tfj}~~'::~~d:~ 
some loosening of the connections of 

Toynbee's artificial me1nbra11n tympani the ossi('ula, nnd under such circum-
~tnnces grcn.1. benefit may be ll<'ri\·ed 

from the adaptation of an cut(ficictl membrana tympani, which may eonsist 
simply of a plug of cotton-wool dipped in giycerinc (Yearsley), an Jndia
rubher cfuk or glohe, as rccommenckcl hy Toynbee, a combination of both, 
as advised by FieJ<I, or a delicate metnllic ring co,·crecl with gold-beater's 
skin, as suggested by Dr. B. T hompson, of New York. Jfeither of the lat
t 3r contrivances !JP- used, a thread of delicate silver wire is attached, in order 
t::> facilitil.tc removal. 

DISEASES OF TnE EuSTAClllAN TtBE. 

lt has been shown by Toynbee a.ncl Jago, that the Eustachian tube is, 
contrary to what was formerly supposed, closed wlicn in its ordinary concli
fon ,1 and opened in the a.ct of swallowing. I n some Caf'C'S, however , 1he 
EustaC'hian tu he is more or less permanently open, giving rise to an abnormal 
sensibility to sounds originating in the patient's own tliro:\1 1 with a !"('llfie of 
discomfort in t he fauces. This condition may arise in the course of catarrhal 
affect ions, and urna.lly subsides spontaneously. 

1 This is still, however, clenied by Rlidinger. 
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Obstruction of the Eustachian Tube may be due to a thi<-·hning 
of lht.' mu('ous membrane of 1he li.uice,.; or 1ymp:rn11m. to a relaxed state ol' the 

fatu.•e,.; . to contraction of thl' l)()ny wait,; of rh e rnhl' it,;eJI'. to the prese n<'<' of 
inflammatory adlte.;ion;;;, to :1rc111n ul a1 ion:; of llllH.'tl". L'le. The dia,q11osis may 
be made by inspeeting the llll'mlmrna tympani thrnuglt the speculum ( the 
uwmlirane, in c:1;;;e::: of Eust:u·hi :rn ob,.,1ruction1 app1;.•:u·ing eonca,·c 1 dull. :~11tl 

Fig. 3139. 

f:Omrwhat opaf'IUC), and h_,. nwrtn"- of the otouopr, an in.::.trum"'nt. <'On.;i;;;rin;r ol 
a flexible tube. one ~nd of which i" adapted to the pa1ie111's and the otlH' r to 
the !'urgeon'JO: ear. If, when the otoscopt• is adju;;t~d, the patient m ak<'" a 
forrihle expiration ( tlw mouth and no.;tril:- being rlo:-:cd). the nir, if tht' E ns-
1:1d1ian tube be pen·iou.:., ru :: hps int o thf' tympanum, producing a ::.outul which 
is di~tinclly auclihle to tl1<' <lur;?C'On. Thi::. :-01111 <1, in a normal st:ue, ha.:; bePn 
compared to that of a hullC'l '-lriking: a tar~f'I at a ;treat di,:.1:mc<'; it unc\(•r 
f!Ot'i\ ,-ariou'l. 111011ifica1ioni'. a'l. the re~ult of di.:.ea.::.<· , lwi 11 g of a rrf'akin,!! or 
whiMling charaeter if the lining' membrane of the tuhe l;c thickened. aml 
gur~ling i f the tube or tympanum contain fluid. Jn t·a--e;;; of romplct<• oh ... trnc
tion th(' ,.;ound i;;; of cour.;e ah--(•nt. T he rhi1wsr'opr may Uc us~d to CJh..;t'r\'e 
th e rondition of the orifire of the Euo:tachi:m tul;('. 

Ob.'ltructionfrom 1'/tickmir1.,'7 of the Jh!f211S JJfe 11~rme of tl1e F'<':.!J,.C.PS. ii: a 
fr<'quent cau ... e of <leafnf',:.i\ in ll<' rof'ulou.:; ch ildren , and is of'trn a<·com j':u1i1·d 
with en largement of tlil' tonsi ls. The treatmeiit <'on:-isfii in re.:tori11~ tlit· 
throat to a hralthy cond ition by 1'uitable mf'nn::., s uch a<l :-yringinf! :<oh11ion -1 
of' rarbonate of soda or of eommon ~alt ihrou~J. the 110 .. 1ril-.. app lyin2; nitrate 
of .;;;ih-er to the il1iekt•ned nwmhrane, or blowin_g powrlt•red alum tliroug-h a 
('urnd tuhP into the angle IH·lii nd tile ton.::.il. with rite Pmploymunt of t:ountn
irritation around the throat, tht' u-.l' of ionic.;, NC'. Thf' Ca\'ity of the tym
panum ::.hould be al.::.o inftat1'cl hy Politzcr's nwtl11Hl (p. 69 I), thi.; proef'dur<' 
llf'ing repeate<I a.3 oftc-n a~ n<'Cl.'~:-:ar_r, and, a-. a1l vif:;('li by llinton, the ,·:ipor of 

rl1loroform being :;u bstituted for ai r in ca,.e.:; of' dillkulty. 

iJI tl::::s:\~;:~t;~·~~l o~i:~;1\\'~:':;:~1i~~·~:ic~~- i~;;~l ~a;.:;t~ ~~C~l~~0'.~~ 11 al;ll~~ls. in 
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smoking:. The treatme11l con .. ist.;; in the adoption of mC'anR to improrn 1he 
genNal hen.Ith, with the local use of stimulating and a. ..... trin)!Cnl applil'atio11.;;, 

Obstrllctionfrom Strict1we ~(the Bony Walls of tlie E1tstachirm 'l'1tbf', or 
from lnjlammator,y .Adhesions. would requil'e for recognit ion tlic introdul·tion 
of nn elastic sound a~ rt means of exploration, but liule or no Lencfit could be 
expected from treatment. 

Eustach ian Catheter.-In cnses of obstinate Em;lachinn obsll'Llttion, 
the operntion of cat!teterization ii:; often requil'eli. This is efft>cted Rimply by 
pas~ing tliP catheter. its point being !Urned downwards, along the floor of' !lie 
nof'.tril, until the poslerior pha.ryngc:d wall is rea(']u;·d, and 1lwn drawing the 
ini<tn11nent about half an inch fonqml.:; while its poin~ is turned µ:ently 0111-
wa.rds and upwards, when it will m;ually readily enter the orifice of the 

Fig. 370. 

Eusta('hian tube. Cutter, of 1\J;_i.o:sncl1usetts, employs a eatheler of !ti.-: own 
dedsing, guiding its introduction, which is dfocted through the rnourh, hy 
1hc aid of rhino:::copy. The tympanum may How be inflated, when the ~m·
)?:C:'On can recognize the pa .... ~ag-e of the air by JTH':ins of the otoscope, or if 
i11flation be impo,.:;sible, dilatation of t.h~ tube may be attempled by means of 
bouµ-ies 1 of wlialeboue or Iaminnria digirn.ta, introduced throu.zh the catheter, 
nich·d pediaps by tho uRe of alkalin{' or a .. .;;tring(•nt ."Olntions injceted through 
a smaller flexible tube. 1Yhen inffation can :\t last be effected, a fow drops 
of a. weak solution of nitrate of silver may be syringed into the tympanu111. 

D1sEASES OF THE CAYJTY OF TllE Tn.u'A:\'t;:'<I . 

The dingnosis between clt':ifness from t.ympnnic lesions and ncrvom: deaf-
11e:;s, may commonly be nrnde by the u-sc of the tuning for!.·, the follvw ing 
rules for !he employment of which are given by Jlinton:-

1. Jn a normal Rl:llC a tuning-fork is heard before the meatus after it ha.:; 
ceased lo be heard on !he n:rtrx . 

:2 . "'''hen plaeed on the ve r tex, it is lieard more plainly when !he f•xtern:tl 
meatus is closed. 

3. Consequently, when 0110 m<'atus : ~lone is closecl, tl1c tuning-fork is h~ard 
most pla.inly in the closed cnr. Jlence, 

4. Jn ca,-lCS of orn:.•-f<icled denfness. if tlte Inning-fork, when placed on tlw 
YCrtex, is heard most plninly in the deaf'. or more dt·af ear, tlic ('lWRe is se~~!NI 
in the conducting: <'Lppa.rntui<; if it is heard ioude~t in the heller ear, the cause 
is Jll'Obably in .<:ome pn.rt of the nervous appnrn.tus. 

5. l f1 on clo~ing: the meat.us, the tuninp.-f'ork is heard ilecideclly loudC'r, 
there is no considerable impediment to the passn.gc of sound through the 
tympanum. 

6. lf' the tuninµ--fork is heard longer on the YCrtex than whC'n 
before the mcatu>:, the cause of the deafness is in 1hc conducting 
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i. Ilowc,·er impPrfectly the tunin~-fork may be heard wl1en placed on 
tlH-' vertex, it gin:s reason for sus1;ecti11g only. and is not proof of, a nene 
affl>ction. 

Luc:ie's '·maximal phonorneter" and" interference oto:o:eopC'," and ]Jolitzer's 
'•double otoscope," ma.y senc as aids to di:ignot\is in certain cat<CS. 

Inflammation of the Mucous Membrane of the Tympanum 
i:: not unfrC\JUeJ1tly present, in i1s 111/lder forms, in ('i~scs of common .i Wd" 
nn<l ::-orfil.l!roat, gi\ ing rise to :l derply-se:i!ed pain ill tl1C' em·. with buzzing 
noi,.e::, and slight impairment of hearing; inAation of the tympanum is pain
ful, an<l an inspection with the speculum ::-hows the memLramt tympa.ni to be 
more \":l<:C'11lar than in tl1c normal stn.te. Thi:- nffCction, which const itut(':O: 1he 
onlinn.ry ear-acl1e of' children , is Ycr_v apt to recur :it intcrrnl:-;, givin.z rise 
ultimately to a thickened and rig,-id comlition of the mucous lining of the 
1pnp1un1m 1 and thus leading to pt'rma.nent deafness. The treatment com:ists 
in the use of soorhing: :1pplil':i1io11s (::ueh ar.: warm olive> oil and hiudanum) to 
the mcatus, with countcr-i1Ti1a1ion O\·er the re_gion of the mastoid proct•c;,.:;, 
during the attacks...-followed by cold sponging, friction, niHI attention to the 
state of the throat d11rinp: the intern1ls. so as to Ob\' iatc rccurrc1H.'C. Hinton 
recommends that the tympanum shou ld be inflated with warm vapor eYery 
t:\·<·ning for a fr:w clays after ea.di n.ttack. The (•mploymcnl of condensed and 
of 1·arefied air in the external meatu~ is achis<'d by Dr. Sexton, of New York. 

Jn its sei:erer forms, inflammation of the mucous lining of' th<• tympanum 
is :.Ill f'xtn•mcly painful :iflt:riion, attended with much constit.utional disturb
ance, and .:;ometimes with delirium. The 1'ymptoms of the milder form of 1he 
di~casc are all aggrarntcd, a.nil ther(' is, besides, oft(•n grea.t tenderness O\'Cr 

the m:1stoid procel:ls, and in front of the ('ar. The affC'ction may tennirntte in 
rc,.olution, or in di.:;charge through the En.stn.cliian tube, or through the mem
Lranc of the tympanum; C<\fies and con~equent intra-cr11nial d isca .. i::e, and 
parnlysi;o; of the facjal ncr\'e, are occa.?ionally met with as st•cp1 ebu of this :\ffCc
tion. The ll'eatuient consists in the use of losal depletion, with the applica
tion of hot ano1lyne poult i ~e.-: or fomentations, laxa.t,i,·es a.nd diaplH?retics bt'ing 
at the smne time adminir;terecl intermtlly. Dr. A. N. Ellis suggests the 
in,.tillation of atropia. Toynbee recommends g:H"gling t\1e throi~t witli hot 
wa1e1·, and the use of mercury with opium. Druit.t mlviscs n,n incision O\·er 
the mail.oid process, anti the subsPC1uent con,·er;;:ion of a part of the cut into 
an i:si:ue. If the case terminate in rcsoh11ion, or in discharge through the 
Eu:-.tiichi:.m tuhc, the bearing\\ ill probably be g radual ly restored, and 1·eeovery 
may be promored hy the employment of counter-irritation, inflation of 1he 
tympanum with dilute nl.po r of' iodine, etc., and syringing :ilka.line lotions 
through the nose. If the membrana tympani ha\·e g:i,•cn wny, hearing rnn.y 
sLill be restor<-d, ;"tnd adrnntage may be deri..,·ecl in these cases from washing 
out the ear, by syringing alkaline .anti astringe11t lotions from the meatus 
through to 1\ie fauce:<, in the way alre:idy de.scribed (p. 6~ I). The local ap
pli{·ation of alcohol i~ recommended in these ca .. <;es by Cassels, of Glasgow, as 
is the insuffiation of iodoform by Hankin, of New York. Jf the inflammation 
spread from tile ear to the adjacent cmnial bones, coma or death may follow. 

Accumulation of Mucus or Serous Exudation within the 
Tymp3.num i::-, according to Jlinton, a lrequenlC<HI"<' of deaf'nc.:os, and wlicn 
occurring in cliiltlrf·n may give rise to conrnlsions, or, a;;. in the otorrltcca of 
scnrlet fever. etc., may enn prove tlie immediate cause of death. The patient 
l1~L~ \'Cry frt'qucntly the scn;;:at ion of something being present in the ea1· :rnd 
moving with the moH·ments of the head; this feeling somet irn C's induces a 
habit of g i,·ing the head a peculiar shake, as if to shake the o(fomling \.Jody 
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out of the wny; the hearing is oflen impro,·ed by holding thC' head down on 
the affected side. The membrane of the tympanum, a;;; !':Pl'n throuµ;h the 
speculum, appl·:ws abnormally white, either gc1wrally 01· in parl~. Pcrc11:-. ..;ion 
of the head is sugges1cd b_v Jlap:n1 as a means of cli:ignosis of serorn; exurb. 
tions, this producing a peeuliar clinking or clattering sound in the affected car. 
The treatment consists in inei:"ing tlie mcmbrana tympani, usually at its upper 
and posterior part, thus con,·crting the case into one of' perforation of the 
membrnn<'1 and then daily washing out the ca,·ity as rlirected in speaking of 
tlwt affection (p. 694) . The incision usually heals in fou r or fhe days, and 
tlie operation may be repeated. if nece::$a.ry1 i11 the course of :i fOrtnight. A-; 
thne i:::. no doubt tlrnt convulsions in children are sometimes eonnectcd with, 
and probably dcpcn<knt upon, the prcsc11ce of mucus in the tympanum, lliu. 
ton judiciously at!vises th:it in ca.:.es or ct:rf'\;ra l irritation ill the young, the 
ears shoul<I be exn.mined as regularly as tlu• gums ; a habit or rubbi11g the ea rs 
is almost. a;; conManta symptom of this condii ion. as tlrnt of rubbing the gnms 
is of the irritation of tecthin~, and should receive at lca,<;t as much atrcution. 
In lh<"se cases, beside incising the nwmbrana tympani, counter.initation by 
iodine may be properly applied around the ear, while the iodide of iron may 
br administcreU internally. The state of the thl'oat should al;.o be looked to. 
If the tympanic mucus be in a fluid condition, it may sometimes be e\acuatetl 
through the Eustachian tube, e it her Uy the use of ;\n elastic catheter as re. 
commt'1Hlt'd Uy Punes, or by simply placing the patient in .c;uch a poo;i1ion 
that the fluid will escape by gra.,·i1y, while !he 1ympanic cavi iy is inflated by 
Politzcr'smethotl. 

Membranous Bands are not unfrcqucntly found in the tympanum, 
binding 1ogctht'l' the ossicula1 or connect ing them with the walls of tlie cav it y 
it:::.clf. ln many inst:wccs t.liese band$ consist merely of dried mucus, but in 
other cases Ibey rcs;ult from the organiznt iou of infh1mmatory lymph. They 
do not materially interfere with the function of the parL unle~s so situa!Nl as 
to restrain Ilic motions of the ossicula. The presence of the8e bands mn_v be 

su~p('ctctl if tlie membrana tympani appear 
Fig. 3il. irregularly concave, the E11,<;l:u.;l1ian tube 

being- pcn·ious; but the mof:.t satir-fiwtory 
nwan~ of diagnosis is the use of Siegle's 
pnenmatic speculum, au inslru111ent ton
sisting of a box proYitled at one end wi1h 
a magnifying lcn:::, and nt the othe l' with 
an ear speculum which i1' made to fit the 
nu.'attis closely by means of an I ndi:i-nibher 
tube; another tube pa.:.;.es off from the box 
and is furnished with a mouth-piece, or1 

ns suggested by Dr. Ely. of New York 1 1i 

syrin,!!:e1 so that the surgeon can by suction 
make the mcmbrana tympani move back
ward~ an ti f'orw;1nl$, while at the same time 
he C':i11 1 by looking through the Jen~. ob. 

Sil'gle's pueumatie ijJJeeu\urn. Sel'vC tile cffc<'l produced. The treatn1ent 

which menns the bnnds may ,<;omcti~~~~:::.;:~~·u~~~ u 1'.:1(~.'\1~11~1j~!1t~n2~~i':~1~t;7i;1ic11';, 
~~~1':e;:~·,ai~o~~~~~ :~0o~f' c~1;~b~[:11'.~~~·u~~· p!~:l:~ 1~~r. x-f ,3j) througl1 the Eustacl1ian 

Rigidity of the Mucous Lining of the Tympanum may rP;oult 
from tile ettect of chronic inflammation, or may be clue 10 tht• grndual drying 

l 
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of a('Cumuhted mucus . The mentus in these cases usunlly contains li!tlc or 
no wax, and the mc>mLrane of 1he tympanum is normal, or slightly opaque, 
and is occasionnlly 1he seat of ca.kareou:'i dcpositl'i . There is tinnitus, but no 
pain, and the air enters the Eu:-11achian tube imturnlty, or with :i fbpp ing 
sound. There is not much absolu1e d('afncss, the p:11it>nt !tearing single 
sonnt!s well enough. but failing to hear when !t \"al'iety of soim<ls succeed each 
other in rapid succession-it being tlnts the odaplin_q power, or, to borrow a 
word from ophthalmic surgery1 1he accommodation. of' t.lte e:1r which is chiefly 
interfered with. The patient may ILeru· better when exposed to a noise, ::is 
the raltling of a railway train, tli:rn when .in a still room. 

The trealml!nl recommentlecl by Toynbee. con!:lists in the :1pplication of a 
strong solution of nitrate of sil\"Cl' (3,-s-3j to fJi) to the 1ncatus, nu<l of a 
weaker i::olution (gr. \"j-f'3j) to the membrana tympani, with lcN:he~ Lclow 
antl countcr-irritutiou beltiud 1he ear, and the intl:'rnal cx l1il:iiti o11 o/' nwreury . 
llint on relics chiefly on the injection or mcdiratc<l liquids into the tympanum, 
the substances which he prefer::; being carbonate of soda (gr. x-xx to f3j), 
nrnriate of ammonia (A'r. x-f3i) with Jt grnin of corrosiYc sublimate. and 
sulphn.te of zinc (gr. ij-vj to 1,5j). J\ fow drops of the r-:olution may be intro
duced by the Eu:$tacltian catht•tcr, and blown into th e tympn.nnm by means 
of an elastic bag: or 1he pat ient may m:ike the application himself by Grubcr's 

r,~~nl~~~~:~~hi~~~\:~s~::~~·:11:~i:~~(·\~.~;ti1~~:~ftt1;:21;:t:.!~~nlso o/;1~~~ti~~~l~~:f l~i:11:.1·~~1~l~ 
to ~ri~1g the rem~cly into conta<:t with _the Eustn.chi:1n ot·ifiee ; ___ b,r then inflat-
ing lhe tyl11panum without swallowing, a-small quautiiy is fol'cecl inlotlie 

~~~:,~~'ci of~~~~~~~ r~;,o;·~·i1~;~git1~g ~~:1h~;·k~t;i '~~ el:eti~::e: JI~~~:~~\~ lil~1ctl1~~~~~i 1~~1o~~~!p~~ 
t:iLions may be made directly to the tympanum (as advi~ed by ·weber) by 
nwans of a flexible tube passed through the Euslaclti:w c:itltcter. 

Anchylosis of the Stapes to the Fenestra Ovalis presents 
symptoms very analogous to tlio:'.'C of the afll:ction jusl. clcscril:icd. The treat
ment usually recommended consist~ in tl1e administmtion of altcra.li\es, with 
the use of counter-irritation, butt.lie rc!"-uil~ are no! very satisfUctory. E:ros
toses are sometinws cle\·eloped on the ossicitla, which may a.l!"-o be tlie ~cat ot 
fracture, dislocation, caries, etc. The artificial memUrana. tympaui is of use 
in some of these c:LSes. 

Periostitis of the Mastoid Process, or Inflammation of the 
Mastoid Cells, m:Ly accompany :t similar comlition of 1hc tyr11pauum, or 
may ex ist independently. Jf nt'glectcd, cm·ies or necrnsis mfLY occur, fol
lowed, perhaps. by gra\-e or e\·en fatal cerebral complications. Th(' mo.o:t 
impol'lant point i11 the treatment. is to make a free and early incision t.lown 
to the bo11e in a long-i!udinnl direction, half an inch Ut'hind the cas and 
extt-nding tile whole length of the mas.toid proces.s. Jf tlie ~ymptom1:o peri::ist, 
the mastoid prOCC:5S itself should be pe1forated wil h a small trcpliiue, or other 
suitab le instrument, so as to lay open its cells and allow the free escape of 
mntter. A seton to the nuchn. mny al."O be of service in some cases. 

Nervous Deafness.-The resc·arches of modern aunil surp:eons ha\"e 
sl1 own that most of the eases fornwrly cl:issetl under this l1l'ad, arc really 
insra.uce~ of some of the :tffections of the conducting media. whicb h:we 
already been de!icribed. Still, there are ca ... es in which t.hr auditory appa
rn.tus ili'.lelf is at fault, and deafoess m:\y re::;ult from "eoncu::.:sion" or apoplexy 
of th e auditory n('rH, from fraeture of or <'ffosion of hloorl or lymph inlo the 
Jat~yri21tli (;.\Jfnierc's disea:;e), from cerebral affoctions, from syphilis, etc., 
f.----.:ec.._ ... .. .,.___ £ .ii. ~ 
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while it may a.lso occur a.r.; a reflex phenomenon. dependent on di:-ra"'e of 1hc 
fifth nen·e, 01· upon the irritation produced by intestinal pt1ra"-il<.·~or <'n'n 
as a "functional" affection, the result of :ina:-mia all(! general nen·ou<.; cxh:m-:
tion. 'l'reatment cannot be expected to accom plish much in ca.;:;es: of' organic 
lesion of the brain or auditory nen'C1 but when the draf11e<l.~ is tlepf'ncle11t on 
syphi lis, or is a reflex: or funct ional condit ion, the iodide of potn.ssium, alllhcl 
mintic~, vr such other remedies should be given as may seem to be indiC'ated 
by the pm ticular c ircum"tances of the case. H ypodermic injcction8 of stryc:li
nia have been ~uccessf'ully employed Uy H agen, of LeipfiiC'. and, in CMcs of 
.MCniCre's disease, large doses of' quinia have been advan1;1geously resorted to 
by Charcot. Ear.trumpets will often prove of senice. 

P aralysis of t h e T ymp anic Muscles is an annoy ing affl'ction 1 

interfering rnlher with the accommodation of the e:Lr 1han with the aL,;;olutc 
power of hearing. Galvanism might be properly tried in these cases. 

N euralgia of the car is 
The treatment presenls no 

in caries or other disease of the teeth . 

Tinn itus Aurium sometimes ex ists as an i:;olated symptom,' nrnl can. 
not be refeLTed to any <lisconrable disease. In such cases, H inton an<l 
Pun'f'l'i recommend muriate of' ammonia, in 20.grain doses t. li rec times a tby, 
with perhaps the inject.ion of a fow drops of' a solution of atropia (gr. ~-f'5j) 
iJJtO the cavity of the tympanum. Knuner ad,·ises sp;temalic dilatation of' 
the Eustachian tube, and C. JI . B11rnctt ad,·ises, in extreme c<1scs, perforation 
of the mernb rana tympani, while l\Iichael and S. ::'I L Burnett rrcommend in ha. 
lat ions of' nitrite of amyl, and Strawbridge the local rnse of ethe r by l:>olilzcr's 
mcliiod. Field speaks highly of the eff<JCls of foradization, and " ' oakes com· 
mends rhe internal use of' liydrobromic ac id. 

F a t al Con seque n ces of Inflammatory A ffections of the 
E ar.- Inflammation attacking any of' Lhc decpcr.sc:.itc<l 5lructures of' the 
ear, may occasionally lead to a. fatal rcsu ll by implication of tlie braiu or 
lateral sinuS-the immediate cause of death being, in the former case , men in . 
git is or cerebral abscess, and, in the latter. th rombosis mid inflammation of 
the lateral sinus, giving rise to secoudal'y pneumonia 0 1· en.·n ;.;loughing of' the 
lung. Nothing probably can be done to aYert the fat:tl isi;ue when thc~e 
lesions ::ire actually pl'e~ent, but much can be accom plished in the way of 
prerrntfre treatment at the first onset of' threatening symptoms. Rc::t in 
bed 1 local depletion follo\1'c•cl by counte1·- ir ri 1ation, the use of \\'arm fomen · 
1a1io11s and sy r inging, with tlie internal administrnt iun of cathartics :uid 
the cautious employment. of cnlomcl a.nd opium, may all be of scr\'iCe; but 
the most impo1·ta.nt point. is to secure a free exit for discharge, by remo\·
i ng obstructions, incising tlie mcmbrnna tympani, trep!!lPing the m:lli(.oid 
cells, etc. 

M edullar y Can cer is occasionally obscrYcd in the cal' (usually Ol'ip;in . 
at. i11 µ- in the mucous membrane of the tympanum). and hns been misiakcn 
for pC1lyp11s. Palliative treatment on ly is a.tl mis:sible in the-.e cnses, complete 
extirpation beiug out of the question, and a. partial operation worse tha.n 
useless. 

1 Jn some casC>s, Hin.ton believes tinnitus to be caused by spasmodic contractions of 
the muscles of thcos:Hcula. 
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CIIAP'l'ER XXXVII. 

DISEASES OF THE FACE AND NECK. 

D1sEASES or TUE NosE . 

. L iJ?Oma (Jene Rosacea sit-e llyperlropldca) i-; a hypertrophied C01l(li
t1011 ot 1hc cu1a~eous and ::.mbjacent ce llular tissue.'i of the no.se, forming a red 
or purple, soft, lobulatcd 
ma"R, and c:.u1sing grPnt de- Fig. 3i2. 
fonnity. Anatomically, the 
di,.c:.be should be clas .. ecl as a 
fibro-c<·llular outgrowth. The 
8t!baccous follicles of the nose 
often appear to be the par1s 
pri11cip:.1lly im·oh-ed. The 
treatment consists in exci
s ion, the only point in 1hc 
operation requiring any par
ticulm· attention being not to 
lay opl' n rhe nostril; the oc
currence of thisaccidt!ntmay 
be a,·oidcd by causing an a,.;
Siio;l:\nt to distend the part 
wi1h fl forefingt!r. that he may 
warn the surgeon if the knife 
penetrate too deeply. There 
i" u.sually a good dca.l of 
hemorrhage, which may be 
checked by the application of' 
cold. U eal ing takes place 
by granulation and cicatri- Lipoma. (Ll~tvn.) 
zation. To avoitl bleeding, 
Oiiier recommea<ls the employment of the gah•anic cauLcry. 

I m perforate N ostril.-This i:s occasionally, though rarely, met with 
a,; a cou,a:cnital <leformi1y; if the obstruction be not too deeply seated, it may 
be removed by incision and subs·~quent dilatation with bougies. 

Epistaxis, or Hemorrhage f1·om the Nostrils, is in many cases, particu
larly when occurring in young person:;, an effort of nn.!llre to relieve internal 
congc.;;;tion, and may be looked upon under such circt1tn$tances us rather e:alu
tary than otherwise. 1t is, however, enn when not injurious, often annoy
ing and incoin-enient, and :m au.empt should be therefore made to prevent 
its occurrence, in per.sons liable to it, by administering laxatives to relieve 
\·isceral congestion, by nttt!ntion to the menstrual f1.111ction. etc. In mo:-1t 
Ca:"c,.;1 no further local lreatmcnt will be required than the application of cold 
to the nuclia nnd forchC'acl, or compression of the facial n.rtery (as advisetl by 
)farin) o\·er tlie superior maxillary bone, but in some instances, if the flow 
of Ulood be profuse and exhausting, more active measures must be adopted. 
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The patient should, unrler thC'se circunBt:lnCeR, be kepi quiet in bed, with liw 
head ant.I ~houlder:s slightly elenited; the cold :ipplications should lie c<mtimwd 
and opium and gallic acid , ergot, 01· the acetate of kad, may Le atlmini,;,
terc<l internally. An eflicient local remcd_v is th e muriated tincture of iron, 
which may be applied to the mucous surfacf' of the no::;tril Ly me:"l.lh of a 
camel's-hair brnsh. An ingenious no~tl'il-eln.mp has bPcn clniscd hy D1'. 
Caro. of New York, for treating hemorrhage from the anterio r narcs by com
pression. 

As a last re:Sort, it mny be neccs:"ary to plug the nostrils; the ant,,rior 
nares nwy be readily plugged with a piece of compressed sponge. or with a 
pledgct of lint, introduced with 1'1cndcr fr>I·ceps, and having a. ligature at
taclrnd to facilitate withdrawal; ii' the blood continues to flow backwards into 

Fig. :3i3. 

P luggiog the nodrils with Bellocc1's sound. (Fergu~son.) 

the pharynx, t.hf' posterior nares must al~o be plugged-thi s being most con
\'C'niently accomplished by the use of Bellocq's sound, though, in the nb::;encc 
of this instl'ument, a double can uln, or even a fkx:ible catheter, may be used 
instead. The sou nd, 1wc,·iously armed with a strong ligature, is pa11sed along 
the floor of the nor-;tril, till it reaches the pharynx, when, the spring Leing 
protrmll'd, the ligature may ensily bC' brought out of the mouth, and fomishccl 
with a plug of the required size. By withdniwing the instrument, the pin~ 
is now brought into position, the end of th e ligature being allowed to hang 
out. of the mouth to focilitntc rcmo,·nl. Instead of merely plugging the po:;
terior narcs, it is ot'!en lwtt er 10 apply pres~me to the whole floor of' the 11os

tril from behind forwards; tlti:; may readily be done by attaching to the liga-

i~~~:l~~~f :g: ~;:i:~:l~~~~~)~f f 1~:~i:\;,~;~gj·~~:~:i,i~it~~~tL;~g~p~ 
accoucheur. 

Chronic Inflammation with Thickening of the Schneide
rian Membrane is 11 0L infrequent, especially :miong stnunou:; diildren. 

1 Simila r contt·h·ances ha\·e bt·cn suggested by Dr. Taaffe, :Mr. Godrich 1 and Dr. 
BjOrn:;t1iim, of Upsala. 
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though by 110 mrans confined to tlirm . I h~wc oLscn·Nl it in nn adult, a.'! 
the rc:mlt of 1!1t• mcch;mical congP;::tion protlucl'd hy conslanl vomi1ing during' 
pregnaiwy. Tlic portion of mu('OllS membrane wliich lines the tul'binalcd 
bonl'i', ii- that whi<.:li i~ chidly afli.:ttcd, appcnring ns a projl·tting ridge', or 
ma,.;;::, of :\ red color and ,·eh-cly appe:mmce, sometimes CO\l'red with muco
purulcnt secretion. Respiration is obstructed, particularly in W(•t WC'ather, 
1he tone of the voice being ahcred, ;rnd a constaut di.sposirion 10 snuflling i11-
duct•1l. The treatment consists in 1he ::ipplica1ion of astrin~c111s1 frequent 
syringing with cold water, and (inn stnunous p<~ticnt) the administl'a.tion of 
<·od-linr oil. iodide of iron, etc. No opera.ti,·e lrl'almcnt, except perhaps 
scarification, is aclmi~sible. Chang-e of t\ir is often beneficial. 

Rhinorrhrea or Ozrena (the latter term referring to the fetid nature 
of the clischargt•) ;:;ignifies a flow of muco-purulcnt m:\tter from tl1c nostrils, 
one or both of which may be aflCcted. This condition is a symptom rather 
than a disease, and may be dul' to a ::iimple catarrlml affection, 10 1hc presence 
of a fo19ign bo1ly, to scro.f.ulous inflammation of the various lll_!.Sal tissues, (Ir 
to eonstifutional c:.yehilis. In children it somclimes appcaril. to be a reflex 
condition, de1wnd<>1H upon the irritation of teething. Scrofulous :rnd syphi
litic ozrena are oflcn accompanied by ulceration, which may lead to <:£l!:iCs or 
nc('ro~is of the na"-al Lone, producing cnmtuall)' great deformity. 

I n the treatment of ozx11a, such constitutional means must be a.dopt<><l a.s 
:we iuclicated by the general condiiion of the patient; before rcsortiug to 
locnl treatment, it may Le nece~~ary to explore the nasal cavit,,,, the nn1<•rior 
portion of which may be readily in . .,pccte<l by means of a small birnlvc !'lpecu
lmn. or 1he in~eniou,i; ~pring ~peeulum <le,·ised by "-immer, of Dn•;:;tlcn, Lut 
the tleeper portions of which <·an only be examined by the cautious introduc-
1ion of a female catheter, Bellocq's sound, or Zaufal's speculum, or by a 
rc~ort to Rhinoscopy. This mode of inspection requires the use of' n smfl.!l 
mirror which can Le introduced into the pharynx, and of a reflector, if al'tifi
cial light is to be employed. The ordinary mirror employed in laryn~oscopy 
will commonly an,:.wer ernry purpo1:.e, or two mirror.ii, as a.cki.sed hy Yoltolini, 
or the ingenious in)'itrument <lcvi:;:cd by Dr. Simrock, of ~ew York, may be 
used instead: this apparatus is provided with :.\ mo\•able spatula by which 
the sof't palate may be raised, son.snot to ob~truct the surgeon's Yicw. The 
rno~t important point in the local treatment of ozrena is to secure cleanlincsR, 
by the use of a.t-olution of the permanganate of potac;:Rimn, or other di~infectant 
lotion, which may be applied with a large syring-e, or by means of Weber's or 
T/111dichum's do11che. This con-.iRts of a reserrnir containing the disinfectant, 
which is placed a liulc abo,·e the level of the patient's head, :1nd is pro,·idell 
wi1h a flexible tube which is introduced imo the nostril. 1f the patient be 
now di rected to brcnthe through the mouth, tl1e soft palate clo ... c8 tlie com
munication between the nose and pharynx, and a continuous strc:im is made 
to flow Ly atmospheric pressure into one no:Stril and out Ly till' other. The 
force of tl1e stream can be regulated by ,-arying the elcrntion of the r<>ser,·oir. 
Jf one no ... tril only be affected, the stream should pass from the healthy to 
the di .. cased side; while if both be affected, the direction of the str<·am may Le 
alternated from one to the other. A posterior un.sal syringe with long curved 
nozzle (Fig. 374), introduced Ly tlie mouth ::ind made to inject fluids through 
the po~terior no.res, is preferred Ly many surgeons, and is probably a ~afor in
strumi::nt, numerous cases ha,·ing been reported hy Roosa and others in which 
suppuration of' the middle ear has followed the use of the ordinnry douche, 
probably from eutrance of the injected fluid throug-h the Eustachian tube; a 
similar nozzle may he used with the ordinary 1louche, as recommended by 
Dr. George Thompson, of New York. Any ulcers that are detected shoult.l 
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be touched with nitrate of silver, a11<l, to prc,·cnt the formation of "i<'ah;;, 
dilute citrine ointment may be applied at night by means of :i camcl'~ -h air 

~:~~~~:~yet ~~cl ~:~·~1~1a1~;~sai/~:~~::~s;ism:~~u1~:'~\~~ ~:11;~,t~~t~·'a 11
:1:·:u 11~e~~ 1:c~~1~: 1~;~ 

Fig. 374. 

Posterior nasal syringe. 

~!:.~~~r;~ ~;rfr01~1~:~s ~~~~'.~~ ~~ose. 
through the mouth. 

to the part being facilitatetl 1 if 
the nose and lip by a n incision 

Adenoid Vegetations.-This nanw is given by 1\Ieycr, of Copenha
grn, to certai n growths met with in the naRo-pliaryngcal cav ity , which appear 
to be identical in structure with the clo$:ed follicles of the mucous memlJl'ane 
from which they arise. The most prominent symptom is an interference 
with speech, the patient being unable to pronounce the nasal consonants m 
and n. and tlw voice bei ng deficient in resonance; breathing through t!te 
nose is pre\·entcd, and the mouth is consequently kept open; thcrP is, more
over, a feeling of obstruction at the back or the throat. with a copiou!' flow of 
mucus, and somet imes slight hemol'l'hage; the patient frequently is dt!af, and 
often $: uHC.rs from otorrhroa 01· annoying tinnitus. The growths themseh'cs 
have ~l Yelvety appearance, aml a deep red or sometimes yellowish hue. Tlie 
dia,qnosis may be made by the aid of rlii110scopy 1 or by digital examinat ion. 
Tlic treatme1it cons ists in cauterization with nitrate of silver, or, as preferred 
by Lincolni of New York, with the galrnnic cautcry, or in exrision; thil:l 
may be done with a knife, composed of a ring-shaped blade with a slende!' 
shafL, and the operation should be followed by injections of saline or alkaline 
solutions. 

Polypi.-The term polypus has been applied to a variety of nasal tumors, 
which Jun-e in common merely their lo1mlity a.nd their pedunculated character. 

1. The ordinary So.ft, Jl/ncous, or Gelatinous Nasal Polypus belongs to 
thc.fibro.celbdar variety of tumor (myxoma), ancl may spring from any part 
of the nasal cavity except the septum, though its more usual point of origin 
is one of the turbinated bones; occasionally polypi project into the nose from 
the frontal sinuses or anlrnm. These growths are usun.lly multiple, of a soft 
semi-gelatinous consistence, and of a grnyisJi.yellow color while in the na:ml 
cavity, becoming shr ivelled and brown when they protrude externally. They 

ri1;~u~1~:~. f~~~in!1~!' c~ir~;~:io,~~i:~1,da~~~ o;~~~·u~~~~gt~h~ 1~~~~1r;~;,1~~~e l~·~~r: r~f 
snufliing; all the symptoms arc aggraxated in damp weather. A8 the polypi, 
grow, they prc~s upon and di:5-place the neighboring bones, producing great 
<leformity, ohstruct ing the nasal duct and thus caus ing a stilliciclium of teal's, 
and eventually leading to caries of the turbinated bones. They sometimes 
protrude into the pharynx:, where they m~y be seen , or at least folt by the 

fin~:~~';,~~:,:~~~~~=!~ii~:l1)~11~i s~~,.~a~~~;~i~::1~essfully treated by 
the use of astringent injections, but in the large majol'ity of cases it is better 
to resort at once to an operation , which may consist in u;vu lRion, in strangu-
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lation with the ligature, or in the use of Lh c galvanic cautcry; before at
rempling re1rnwal by any of these methods, the pos ition of the pediclc of the 
tumor mus t be ac;:certnincd hy ex ploration witl1 a probe. 

(1.) .d t·1dsio1i is effrcted with delic:.1te but strong forccpR made for the pur
po5e, with serrat ed blades and a long itudinal groove so as to afford a. firm 
grasp. The patienl be ing scakcl, with the head thrown backward:""., one 
hlad(" of the forceps is introduced on (" itlwr i;: idc of' the 1wck of' the tumor, and 
the latte r is then torn away by a C'ombined process of twi s ting and pulling . 
The licmorrhngc, thon~h fr<:e. i ~ ~c ldom trouble:.ome. Se,·cral polypi u:::.u:tlly 
require rcmo\'al, nnd the procl':<S haR generally to be rCJX'atcd a t intcrn1ls. 
lnsufllat.ion of powdered alum ha~ h<•<•n recommended , wi1h a ,-icw of prc
,·ent ing a 1'l'curi-e n<·c of the dii'cas.c. 

When the posterior naris is tli<· SC'at of the polypm::, this may somet imcR be 
co1H"cni('ntly re moved by thru~ting it backwards with one finger introduced 
into the nostril (the pa1ieut bl.'ing ethe rize d). and se izing it with a finger of 
the other ha nd introduced behind the soft palate. 

(2.) Ligation is particularly adapted to hll'g:e JX>lypi with n broad base, or 
to !'UCh as project into the pharynx; the ligature, or, which F c .. gm:;son pre
for:::, a loop of sil ver wire, is pa-.:;ed a.long the floor of th<' n o~t ril by means of 
a double can ula (Fig. 375), and :::lipped around the tumor liy the aid of the 

Fi;;. 375. 

fin ger introfh1ced behind the soft palate. The loop being tli t>n tight ened, the 
mass may be left to ~ lough , o r m:.iy he c nt through , as by an tcraseur. 
S ometimes tile polypus may be thus withdraw n 1liro ug l1 the nostril, but it 
will commonly fall b;wkwanlR into the throa.1-when it sho uld Le instan tly 
rcmo\·ed with forceps, le::; t by falling o n !he glottis it should cau:;e ~uffocation. 

(3.) Certainly tile neatcst1 as well as the most expeditious. way of removing 
na::.al polypi, howe,•cr, i::; by means of the platinum wire loop tcroseur and 
galrnnic cautery. The loo p being adjusted mound the ba~c of the g:rowth, is 
heated by eonneding tlU' instnum•nt wilh the J)Qlci;: of' the hattcry, when the 
ma.<:;s is seve l'ed with a slig ht hissing noi8e: the operation is both painh:i:;s anti 
bloodlcRs . In some rare cases, in which the growth is nry largr, it is neces
sary , in order to expo~c the polypus Ruflkiently for the application of a ny 
mt>:rns of removal, to lay o pe n lht• c1wiLy of the nose, by an inc is iou a long the 
junction of the ala with the cheek. 

~- The Hard or Firm Polypi of the no::.e b<•long to the daR>: of fibrous 
tumor~; they usually spring fro m the superior turbina ted bone, or po:"tcrior 
pa1·t of tlie septum, project into the pharynx, and occas ionally find their way 
into the a ntrum, through the pt('l'ygo-m:lxill~ry fi ssure, o r rvt•n into th t.: orb it. 
On the other hand, fibro us or fiLro-nuckated tumors, originating in the an
lrum, or from the periostf'lm1 nt the ha.se of the skull (Naso-pliar,ljngeal 
Polypi), may project into the nostril and be mistnken for intra-nasal t umors. 
Jl ence it may be, in some cases, an extremely difll cult matr er to dccidC' , 
whether a pnrticular growth ~hou ld be call ed a tumor of 1111~ antrum, a na.'<a.I, 
or a rut!'O-ph t\ryngcal, polypus. Tlie fibrous polypus is ustmll y s ingle, very 
vasc ular, and is apt by disp lacing the walls of the nose to produce the deform-

45 
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ity known as frog-face . The symptoms are prruy much those of thf' soft 
polypus, but the fibrous growth may be distingui~hell Ly its consistenCC', by irs 
color (a deep rnodena red), by its tendency to bleed, and by its not poAflCS$ing 
hygromet ri c properties. 

Tlic treatment consisls in avulsion or ligation, if the tumor be so small as 
to rcnclcr these operation,. n.pplicable, or in excision. Jn order to expose the 

g rowth sulliciently to n•nder it s 
Fig. 376. complete remO\"al possible, the 

surgeon may lay open the CU\"ity 
of tl1e nose, rcmoYing with cut
ting pliers the na..<iaJ bone and 
the ascending proce~s of 1he su
perior maxillary; may turn down 
tlil' nose over the mouth by 
means of a n -:-lrnped incision, 
as recommended by Ollier, the 
bridge of the nose being ,.awn 
through in the line of" the exter
nal cut; may t11rn the nose to 
one side by 1;utting through its 
Lony att:~chmcnts with saw and 
chisC'I, as practised by \'on Bruns 
and :JfacC'onnac, and by myself 
in the cao;e from which Fig. 3i6 
is takt>ni rn:1y cut through the 
hard and soft palate, as ad vised 
by 1\Claton; or finally may re
sort to preliminary c.xci::;ion of 
the upper jaw. Either of the 
last.named operations may be 
employed in cases of true naso
pliaryngeal polypus, the latter, 
which appears to ha,-e been first 

praclisecl by Flaubert in 18.J.O, being probably the best procedure. The ope
ration is certainly justifiaLle, in view of' the hopeless nature of the aff('ction 
which it is designed to remedy (these cases, according to ~Claton, always 
proving fatal, either by hemorrhage, or by the obslrnction to brealhing and 
swallowing), but should not be too lightly undertaken, as it may pro,-e imme
diately fatal by shock and profuse bleeding, or may cause death at a hitcr 
period by pyremia or consecutive inflmnmation of the brain. lt should be 
added that Gosselin achiscs delay and a resort to partial rcmurnl in ca~cs 
of naso-pharyngcal polypus in young persons, bclie,·ing that thr di::;e:1se man. 
ifests a tendency to self-limitation on lite approach of adult lifo. The ga.1-
vanic cautery has bet:n succt>ssfu lly employed by Albertini. 

Osteo-plastic Resection of the Upper Jaw.-This is the name ginn 10 :m 
operation which appears to have been suggested Ly Iluguicr in 18.12 and 
18.5 .J , but which wns first practised by Langenbeck, and by which it is pro
posed to remove tumors lying behind the upper maxilla, without the extirpa
tion of that bone. The 1wccst'ary incisions Leing made, tht:: saw is npplied in 
such a way as to !"ever the connections of the jaw except at its na~al side. 
where it is left attached; it i:s thrn forcibly turned inwar<ls1 to IJc replaced 
afu:r removal of the growth from behind it. Cheever, of Boston, has mo<lificd 
this operation by knxing tlie jn.w attached by its palatal , instead of its na:-al 
connections, and has thus operated twice successfully on the same inJiYidual. 
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Jn another car.;e, the sn.mc surgeon di~placed simultaneou~ly both upp<'r max
ilbr.\· bones downward.:=, to fri.cilitate the removal of a nMo-pharyngenl poly pus 
occupying a median position, but the patient never fr~irly reacted from the 
opcratiou, and died 011 the fifth day. Cooper Forste1 ltas f'ur!her modified 
Langenbeck's operation by displacing the j:iw in an outward direction . Bu
row has successfully operated by LangenbC'ck's method, but. on the other 
linnrl, fatal c~cs ha,·e occurred in the hands of scveml surgeons, including 
E;:-m~u·cli, H ill, and Ycrncui l. 

Malign a nt Tumor s of the nostrils usually belong to the Enreplwlo?·d 
or Epitlteliomatous n1rietiel'. They may be recognized by their rnpifl growth; 
by their inrnlving the neighboring bo11cs, forming an Plm~tic swelling; by 
their tendency to ulcerate and bleed; by the pain wliiC'h attends their j) l'O· 
gn-.~s.. and by the ('arly implication of the neighborinµ: lymph:itic glands. Jn 
mo::t ca:ses! pnlliatice treatment only is justifiable-complete extirpation being 
ran·lr practicable, whi le a partial remond could but ag~ranite the disease. 
If. howner, the nature of the tumor be recognized al a very early period, and 
it appear that the growth n.crnally originates in the noi't', and does not (as 
:soml:!times. happen:o.) spring from the sphcnoid or cthmoid Ct>lls, or even from 
within tla· i:;kull, e:rcision may perhaps be attempted hy the following method . 
.An incision l'arried from the inner angle of the <'YC downwards, nlong~ide of 
thC' 110;1...•, lays open the nostril, while another incision across thP check forms 
a fbp which is to be ~li::;:;ected up. The superior maxilla i:_.; divided above its 
akeobr bonier, wi1h saw and cutting plier,;, a s1.~cond ::;;ertion pa:;.sing from 
the outer extremity of lhe first into the Ol'bit; the n::t.'-al process ~tncl nasal 
bone are then 8imilarly sevned, wlien a considerable pnrt. of the upper max. 
illar.'· may be remO\'Cd; the tumor is then to be exlirpated, bleeding being 
che(•kcd by the use of the actual cautery, and by stullin!'.! tlie cadty with lint 
so.ak('d in :'IIom.el's solution, or in 1he muriated tincture of iron . 

Jn Ca'-es oot admitting of any attempt at excision, tracheotomy may some· 
times be required to avert death from suffocation. 

R hinolites1 or }._,..asol Calculi, are i::ometimcs met with in the cavity of 
the nostril, when they may be extract<'d "·ith forc1.q1s 1 1•1c. 1 as other foreign 
bodit's; or they may be found lieneath the mucous membrane, when they 
mu:;,t he remo,·c1.l Uy careful dissection. They con::;ist of pho::phate and c:1l'
bonnte of lime, with magnesia and inopi~.":"atcd mm:us, and are usually formed 
around a. nucleus of some extraneous suL:st:incc. 

Diseases of the Septum.-The Si>plmn nasi may be the seat of 
hrematoma or thrombus (the result of injury). of absct·5;, or of cystic or car. 
tilaginous growths. The treatment of t!t1·011tb1ts in this situation, consists in 
tLe adoption of measures to promote absorption, while, on the otlwr lmnd, 
nn early incision is indicated in case of abscess. CyMic tumors may be 
treatcJ by cutting awuy a portion of the wall and applying nitrate of sih·er. 
while the cartilaginous growths require excision by !he ui'r of the knifo and 
gou~e. If perforation of tile septum occur, in any of thc"'c atfi·ctions, :\ p\;ii;:tic 
operation ma,y be required to relieve the consequ<'nt deformity. Cal':ibian<'a 
mentions two cases of chronic thickeniug; of tl1e nasal sep!um which ha1l bc1.•n 
misraken for epithelioma. 

R11t~'OPL,\~TL 

The whole, or a portion m~rcly, of the nose may 
by ulceration with or without caries or nec rosis, or by 

by injury, 
of lupus, 
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or of constitutional sypl1i li s. 'Cnder these circumstances, rnrious rldnnplastic 
operations may be employed to relieve tJ1e deformity, it Lein~, howe,·er, an 
invariable rule, that no operat ion is to be performed until the deslnictin.! 
process has been completely and permanently arrested. 

Operation for Partial Restoration of Nose.-If the columntt and 
part of the septu111 only be dcs1royed, a new columna should be fasliionctl 
from the upper lip, hy making incisions on either side of the median line, so 
as to detach a strip of tissue about four lines wide and crnbmcing Liie entire 
thickness of the lip; this strip, with its end suitably pared, is 1hcn turned 
upwards, and attached by means of the twisted suture to the lower surface of 
the nasal tip, which is pre,•iously freshened for the purpose. The wound of 
1,he lip i:i united with hu.rclip pins, a few narrow s1ripii of adhesi\•e pl::i.stt:r 
sening to support the new columna in its place until firm union ha-; occurred. 
The size of the newly-formed nostrils must be m;~int:dned by the occasional 
iotroduction of gutta.-percha or siker tubes. 

If one ola of the nose only be deficient, tl.e su rgeon may, if the loss of 
tissue be but slight, take a flap from thC upper part of the nose it~elf, and, 
f'rcsliening the edges of the bo1·der of the gap, :\ltach the tmnspla.ntecl portion 
by a few points of suture. Under othe r c il'cumstances the fl:i.p may he t~iken 
from the check (as l did succes~fu lly in the case of' a woman whose husband, 
moved by jealousy, bit a piece from her nose), or, if' the loss of substance be 
very eonsidera.blc, from the forehead; in the latter case, the peclicle of the 
flap must Le twisted upon it self, and, to prevent its sloughing, a grOO\'C' may 
be cut for its reccprion on the dorsmn of the nose. "\VJ.en union of the tran,;:;
phintcd flap is complete, the peclicle may be raised and cut away, the g l'oo,·e 
being then closed with sutul'es. 

Fistulous Openin,qs through the nasal bones occasionally l'esult from necradis 
following scarlet fcn!r, etc. Under such ci rcumstanct•s, a flap m•~Y be raised 
from tli(:l cheek or forehead, and attached by sutures to the freshened edges of 
the gap. 

Operations for Restoration of the Entire Nose.-The whole 
nose may be restored by se,·cra.l methods, those best known being designated 
respectively t\S the 'l'atiacotian and the Indian operation. 

1. The Taliacotian Operation (so called from Taliacotius, a distin
guished 11alian surgeon of the sixteenth century) consists in fashioninp; a nose 
from the fleshy tissues of the arm. 1 A ftap of sutficient size of skin and areolar 
ti ssue is first mn,rked out, and partially deta.ched, being left in this condition 
for a fortnight to become vascular and thickened by the process of granula
tion; the remains of the Ol'iginal nose are then pared, and the flap reduced to 
:i. proper shape and t1ttachccl in its new position by numerous points of ~uturt•, 
the arm being approxim;ued to the he;~cl, and fixed by a compl ica.ted systt•m 
of bandages. After aLout ten days, when union may be supposed to be com
plete, the attachment of the flap to the arm is Revered, a1Hl any trimming of 
the new orp;an which may be 1wcessary effected. A eohmrna is subseqncntly 
made from the upper lip. This proce:-:s i:s so 1ediou:i and unsa.tisfo.ctory, that 
it is seldom rci'orted to at the present day, though it has recently been sue~ 
cessfully employed Ly l\lacCormac. Jt has been modi6ecl by Warren and 
others, by taking the flap from the forearm, and by shortening the time dur-
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ing which the head :ind arm are fastened to~e1her. In order to supply a 
bony support for the new nose, Dr. Hardie, an English surg<'on, oddly eno11gl1 
transplanted the ungual phalanx: of' a finger, keeping his patient's arm fas1c11cd 
up to her face for three months. 

2. The Indian Method, which was introd1we<l into F..nglan<l by 
Carpne, in 1811, is rhat which is. now generally prefl!rre<l. ln thi~ p1·oc('<lt1r1·, 
a fhp is taken from the forehead to fonn the grc:iter part of lhc nose, the 
columna being subsequently made from the upper lip, !11ough in some cases 
it is. pos.~ib\e to derive the columna from the forehead also. The operat ion , 
as usu~\lly performed, may he cli,,idcd into three stagc>s. 

( 1.) The first s~age consists in the formation and attachment of th(' .frontal 
flap. A piece of thin gutta-percha should be first modelled to the size :rnd 
shape of the organ which it ii" desired 
to reconstruct, :1nd tl11•n should be fiat- Fig. 377. 
tcnC'd out :rnd laid upon the forehcatl !;0 

n~ to form a g11i1le for the incisions, HS 

$hown in Fig. 377. As th<" fl:i.p-whi('h 
may be taken from the middle or from 
<.•il1°1ersicleof the fore head-is sure to 
shrink after its formation. a margin of 
a quarter of an inch should be allowed 
on all side$ of the pattern 1 and it is con
Yenient to mMk out the lines in which 
it j,:; designed to cut, with th<' tincture 
or iodine. If the patient han• a ver_,. 
high forchea<l, th<' central portion of 
the flap m:i.y be prolonged so as to form 
a colunrna, hut. under ordiual'y ci rcum
stances. it is bertcr to lease this part of 
the operation until a subsequent occa
sion . In raising the frontal tlap, the 
surµ;eon should cut fairly down to the 
perio.~temn, bt•:;rinning at the root, whith 
should be made long, so that its circn-

:~\i:i;\\~i~~;d1.iot ~!~eii~t<:]~f~~~~l1l~·i~:~1~';!~~~ Rhinoplasty by lndi11n rnclbod. (Fergusson. ) 

all 1he soft tisc:ues of the forehead dow n 
to the periosteum; and, indeed, it has beeu suggested that C\'Cn thi:;i. ti:::sue 
should be included, in hope that oss~ous nrntter would be• developed in the 
structure of the rww no.;:,c. 11 does not. appear, lwwever 1 tl1at such a result 
would be attcncletl by any particular benefit., 
while the rcmoY::\l of the periostcum from tlie Fig. 378. 

~~;:'.~~is~011~h~X~):~1:~~1~!~~~~p~'.:n t~ai~1~~1,r::~a~i ~_,-----~ 
back upon n piece of wet. lint , while the stump . l I 
of the no::.e ii! pared anti made ready for itf\ re- , I 
ception. The integument should br di::.:::ected 
up in i;ueh a wr\y as to form a groove for th~ 
recc·ption of the frontal flap, the edges of wliich 
should themseh-es b1• shaved so as lo furnish Tongue and grno\·e suture. 

two r;.i.w smfaces. All l1emorrltage lmving bren 
checked (if po!l-sihle, without the u:::e of lig;a.ture}, the flap is to be twisted upon 
it:; root nnd a<ljusted, bein~ held in phce by means of the interrnpted suture, 
or, which is b~tter, the "tongue and groorn suture" employed by Prof. J. 
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l\\ncoast , of thii:: city, the meclrnnism of which cn.n Le r(•adily understood from 
the :mnt-xed cliagr:im (Fig. 378). Tlie fbp i::liould be supported by :r(•nlly 
introducing: benen.th it a plug of' oiled lint, 01'1 if the column:\ hiwe been wade 
at the same time, two small plugs, one COl'rcspon<ling to each nostril. Tho 
extent of raw snl'face left upon the forehead may be diminisht>d by the u-:.c of 
11arelip pins. The patient is tlie11 put to bed in a, warm l'Oom, with a fold of' 
oiled lint over the pal'! to presen·e its temperature. The dres~ings should 
not be disturbed for sernral days, when it will u~11:dly be necc~sary to rcm•w 
the plug, the sutures being allowed to ri:main un!il union has occurred. 

(:2 .) The second stage of the operation cons.ist.s in the formation of n. 
columna, if this hns not already b(>en done in tlie previous part of' the pro
ceeding. The co\umna nmy be formed from the upper lip in the way directed 
at page 708. 

(3 .) The third and last stage c~nsists in the sep:m\t ion of the root of the 
frontal flap, which may be done alter an interrnl of ahoul a month . A tlar
row bistoury being introduced benra.th the twisted pedicle, is made to cut 
upwards, a wedge->;.haped portion being removed. so as to make a smooth 
bridge to the nose; or, as recommenck•d by Fer;?u.<:son, the root of the ncwl.r
f'ormcd nose may itself' be cut into n wedge un<l laid into an incision made for 
.it in the forehead. 

The sizP of the nostrils must be maintained by the patient's wearing, fo r 
some months after the operation, tubes of gutta-percli:i or s ilver. Rhinoplasty 
is usually a. vel'y successful procedure, though failure may ensue from slough
ing of the flap~, or from a recurrence of the dist'a.se whi('h caused tlte original 
deformity. Hemorrhage on the ninth day occurred in one of J_,iston's cases, 
and dea.th even has followed the procedure, in the hands of so distinguished 
an opel'a.tor as Dieffenbach. 

3. Syme's Method.- The hte Prof. Syme, of Edinburgh, devised an 
ingenious operation fo1· the rc:-;torntion of the nose, taking flap.<: of sk in from 

the cheeks, as shown in the diagram, 
}'ig . 3i9 . uni ling them in the mid<llc by sutures, 

) ~ 
~:'.i)f !f :;t.l?t~~i~:f~\t:};i~~:~I~~;;~ 

4. Wood's Method. - ir,.. 
John W ood bus restored the nose by 

. ~ taking lateral flaps from the clweks, 
and uniting them over a.n im·erted 

I , ~;~;;g~~~·~v~~ s11:;~~~int;1 ~tsl:~~~~l~~pf'1~~~ 
its cutaneoussud':\ce,from the root of 
the flap to, but not through, its free 

Dil\gramofSyme'srhinopla.sticoperation. border . 

5. Ollier's Method con!'ists in taking from the forel1cnd a ffap embrac
ing the pcriosteum, and , ha,·ing inverted this, co,·ering it in with side f!:~ps 
taken from the remnant of the nose. 

Operation for Depressed Nose.-Thc nose may be flat ancl sunken 
f'r()m disease of its bones anrl ca.rtila.!:!€'~, witliollt ext<'l'nal ulceration. Fel'
gusson, mollifying a proceeding of Dietfonbach's, remedied a deformity of 
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this kincl by·sepnrating- the soft pnrts from the subjaccnt honC's with a. narrow 
knife, introducPd within the nostril, n.nd then bringing 1he whole orga.n for 
ward by pno:sing long- f'teel-pointed si lver needles ncross from check to cheek, 
and twisting' them over a. piece of perforated i:;olc -lcathcr. A column a. was 
subsequently formed in the way already described. 

D1s1:ASES OF nm FnONTAL SINUSES. 

Distension of tlte Frontal Sinuses from :rn nccunwl:i.tion of the na.turn.l 
secretion of the part has already been referred to (seep. G88). These cavi 
tirs may aho be the Reat of Abscess, or may gi,•e origin to Polypi, which 
subsequently desce nd into the nostrils. In either case the application of a 
trcphine to the anterior wall of the sinus may be required. 

DISEASES 01'~ THE C11EEKS. 

The checks mn.y be the seat of Enc,ljsted of Epit!teliomatous or 
Cancerous Growths, of Rodent Ulce1·, Lupus, JIIoles, etc. Encysted 
tumors may be remo,·ed by 
cn.ret'ul cfo:.section, the operation Fig. 380. 
being done from within the 
mouth if the cyst Le nearer the 
mucous membrane than the 
skin. Cancer or epithelioma, 
occurring in this situation , if 

~~~.~!~1,i7:\1g11~~)()~:ib~·;rr11n~~~r~. d~~"'---=------T------' 
remornl by exci:siou; operatirn 

.~~!~;~~~~~c~11is~ 1:~~:·e~~;~;ru;~~:ri 
would be positivf'ly contra
indicated by the existence of 
glandular implication. The 
treatment of rodent 1dcer :rnd 
lupvs has already been con
sidered (pp. 502, .503). 

If it be thought desirable to 
remorn a 1om·t or mole of doubtful nature from the face 1 this may be con
n11if'ntly done by excision, the ensuing gap heing closed, as rulvised by 
Stokes, of Dublin, by what is known as Burow's operation. A triangle of 
skin embracing the growth having been dis.scctc1l off, the bMC of the triangle 
is extended to three times its l en~tb, nnd a similar triangle denuded in a 
reversed position, as shown in the diagram. Two flaps (ab c and def) a re 
thus marked out, which nrP to be dis!:lected up and slid in opposite directions, 
the edges of the wound coming readily together, and a linear cicatrix resulting. 

Salivary Fistula u::ually results from accidental injury, but may occur 
as a consequence of operntions on the checks, of the opening of abscesses, etc. 
For the treatment of this aff6ction, see pa,ge 3"~2. 

Dnn;ASES OP Tim L1Ps. 

Contraction, or even Closure, of the Buccal Orifice i.-; occa
s. ionally met with ai.; a. co11gc11ital :it!Cction, or mciy re~ulL from the cic:'l.tri za
tiou of a burn, cLC. Tlie deformity may be renwdied 1.iy a plastic operation, 
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the detn.ils of such a procedure varying, of coursC'. with each parti<·nlar c:tf:<:>. 
As:\ rule, the s.kin and mucous membrane shou ld bo !>l-'p:u·:itt->ly di,idt><I, iu 
the clil'cction in which it is tul~ant to cnbq:::ire the rnou1h, lhe cut s111fa.cf's 
being then imred nnd tbe mucous mcm1Jra11e C\'Crt~d, so a.s to forn1 :~new 
prolabimn. 

Hypertrophy of the Lips may depend upon the existence of the 
scrofulous diathesis, or ma.,v \Jc ca.used l>y Ilic irritiitiou pr4Xlu1.--cd by fb~un.>s 
or ulcer:;, or, according to I{. "r· T:tylor, by :1.ny affoction such a . .; a.-.;thmn., or 
whooping cough, which induces ,·iolcnt ancl long-continu1.-<l COU).!hin)!, or vio
lent etforts in respiration. 1 n some r:.u-ec:\.c;;es, hypertrophy cxi,-1:::0 \\ iihoul any 
apparn11L cause, and under such cirt·urnstances the surgeon may he eu.lled upon 
to 1·ctrcnch the pouting lipd, which, liowc,er ch:u·ming- in po~.:rry, may, in 
real lif~. by the l'C':-oulting deformity, occasion their owner:-:. no lillk• annoy:u1l·f'. 
The operation consists in m;lking two 1mnsvcrsc intisious. ,,,o a:-; to 1i.•mo,-e a 
suflicicnt s!iJ> from the thickness of the pa.rt. ;UHi tht•n :lpproxim<\ting th~ 
cdhrcs with deli("a.!e sutmi.•s. A similtu· operation may be employed to relieve 
the deformity known as do11ble f1jJ. 

Tumors of the Lips .-Cystic tumors shou l1l l>e remon:'<l by ei.reful 
dissection, mere exl\ision of u. part of the cyst wall not Ucing sullicient iu this 
loca.lity. 

Ei·ettile or i·ascular tumors of 1hc lip may be tre:tf('(l by 1he appli("ation or 
cau:<:tic, by lig;~tion, or by exision, according to the size of the growth an<l 
otht"'r circumstances or the case (sec lXLgcs Jt.;--J27). 

Epithelioma.-The ~lip is tl1e f:a,·orite Reat of epithelioma., though 
the disease occa~ionally attacks. 1hc uppel' lip. Epithelioma (which in this 
situa.tion con1'ltitull.!s the affoct:on commonly known as ca.nce1· or 1lie lip) ma.y 
begin citht•r as a wart, or a.s :m iuduraicd fi~snre. lt is much 1..vmmone1· in 
men than in women, rnrcly occurs lmfon· iifly years of :\g(>, and appenrs in 
iiim1y inst;~nces to be predisposed to Uy 1hc use of a :;!tort pipe. This a.fff-c
tion is to be diagnostiuded from rodt•nL ulcer, lupus, and 1~1bial ch:u1cre. 
Rf.ldelit ulcer i-; a..;: rare in the lower a .. -; cpithelioma is in the uppe1· lip. while 
elumcre m:iy be distinguished by tl1e wrly i1nplic:l.tio11 of the neighhori>1g 
Jymplmtic gl:w<l~, anti by the clfoct of antisyphilitic treatment .. w!tid1 should 
always be tried in a doubtful f':lS('. The di:~gnosis of cpitheliom;\ from lupus 
may occasionally be vel'y <litlicult, and incll.'Ccl a lnpous uh•er ma.y sometimes 
betome the se:\t of n true epilhcliom:\tous formation. J,upus is, howe\cr, 
essentially a loc:d dis1•:tse, aml <loes not inrnlve the nciµ-hboring ghiml:-:. The 
1n·og11osis of epithelioum in thi~ i,..ituation, if left to itsdf, is cxlrcuwly unfavor
able, death enn!ually ensuing from pain a11d exhau~ti on, or, if the disease 
extend to the ne~·k, perlia.ps fro1n hcrnorrhuge. On the other hand , if sub
mitted to early :11lll tl1orougli ex tirpation, the chances of permanent recovery 
a.re more f':wornble thnn in a.lmost any otlicr ease or malignant disease. 

The freatme11t consiS:ts in frcr- l'xcisio11 wit.Ii the knife, wl1id1 i~ in a.lmost 
all ca,,.cs preferable to the application of caustic:". .AJ5 in io;ome in::;:tanccs :m 
ordinnry ulcer mny Le so irriratc'<l by tlic presence of n hrokt·n looth, or by 
t.hc accumulation of tartar, ;\S to a,.<;:.sume :m cpitheliom;\lous appearan<"e, any 
sueh sources of irritation should he fir:5t removed. when, if non-m:lligrnu1t, 
the ulcer will quickly ht•n.I under simple application:-;. Glandular implication 
does not ncces:mrily fo rhi d the exci~ion or 1m epithclioma., provided that the 
afli.•cted glands ru-e so situntod as to r(mdl•r their own removal possible. 

The operation must be modified accol'din~ to the exigencieio; of each imli
vidu(~l case: in most instances a simple V-slin.pcd incision will Le suflicicnt, 



~~n ~o;;si~lant compressing the lip :Fig. 381. 
and thu~ re~training the bleedin~. 
while the ~urg-eon tran:;fixes the 
part from within. and cuts from 
below upwnrds. taking cure ton:
mo,·e with the d i se:~e<l pa.rt awido 

:l:li~;~~~~~ ~~ .. ~.l~;lll~!~ ,}~)l~~:,~;~·t; ,;)~:t~:~~ 
with harelip pin:;, one of which 
:-en·c~ to acupn.•ss 1he labi;d :\l'lery 1 

\\hile the accurate adju:-trnent of 
the prolabium is st·turl'd by the 
introduction of a deli(·:llC silk 
iure. Ha considt.·rnble 
the marµ:in of tlw lip be 
it may be better i'imply to 
offthedi::<ea!"t.'d portion. themurous 
membrane being then brought for
ward, as :id ,·ised by Serres. and 
1'ti1chcd jo t.he skin, ~o as to form 
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a IH'W prol:\biu1n. The rei:.ulL of Formatio11 of prolabinm hy s~·nes'~ UICI hod. (}'rom 
such an operation is :;liown in the n patient in the Episeop;1l 110.pital.) 
annexed wood-C'ui. from 1he pho-
togn~ph of a patit:nt in 1hr Epi:<topal Hospital. "'hen a lal'ge portion of tlic 
lip has bt·cn remo\'l'd, it ma.r be nccessa .. y to close the gri.p by nH·:ins or a 
c/1eiloplastic operation. In all cases, advaniage may he obtained Ly fredy 
dis:;ecting the lip from its attachments to the jaw. J>rof. )lichcl, of ClmrlC'ston, 
h:L"' lately rc\·i,·ed a ):;t1gg('::;tion of Hirherand's, that the mncous lini11g of the 
lip (which is i-ddom iuvolvcd) 1:<hould be spal'ell, the growth being carefully 
di:<;;ected away fro1n it,. The plan is ingcniou~, but I co11fo.1's seems to me lcsis 
sate than the ordinary method. 

Cheiloplasty .-Yarious oprnuions for l'C:<torntion of the lotcer lip ha\·e 
been pmctisecl, the most generally applicable 1Jci11g, probably, those recom-

Fig. 382. Fig. 31'3. 

Serres'scheiloplutlcoperution,modllled. (ErichHe11.) 

mended by Z<>is, Malgaigne, S<'rres, )Hitter, Buelrnmu1 1 and Sym('. The 
opt·ration pracli:;cd by Chopart, conl"istcd in the dis:<eetion of a <1uadrilatC'ral 
flap from beneath the chin, as f'ar a~ the position of the hyoid bone, this na1> 
hC'ing then brought forwarcl and atlached in tile normal position of the lip, 
while the hend was flexed on the clu•st to pren•nt tension. 

Jn Zcis's operation, which is a modificatiou of Choparl'!l- 1 the dil'cascd struc
IUl'('S are rt•movcd by means of a rectangular incision, and thfl ti:.s:ues of the 
chin tlien i1wluded bNwcen oblique cuts, di ... sectcd up, nml hrouglit forwa.rd 
in the form of 1tn invertotl (\. to supply the gap. 
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Jn )falgaigne's, and in SC'rre:li'S opera.lion (Fig~. 382, 383), a~ in the ol1l 
Ccl!:'ia.n method, the ti!'~ll('!'i of the cheek are utilizC'd in forming 1lw new lip, 
while in 1\Iiitter's and Buchanan's methods the flaps are <lcri,•cd from the 
chin. The disea"ed mass is first excised by an elliptical cut, from the ('(•ntre 
of which 1 two incisions are carried downwards an<l outwards, the outli1rn of 

Fig. 384. Fig. 385. 

Cltelloplasiy by B11cha11a11'~ method. (Erich~eu.) 

!~el 1~~1 t~ .. ~,~~;~~s c~;1~ \~~011f1:~t~y ·~~;~~s;1~::~s i:~~~~;~~~· 1~::~:~~: 1~~n~111:1ro~~~l1~s:~~~::11:; 
in tl1e median line by meuns of the twisted suture. 

Syme's method diAi>r8 from the aboYe in that the <li<:cased structur(' is r<'-

mo' e<l by means of a V-shapcd incision, pas~i~1~hf~·~~;:c~~1~t:fi~e:,~:~t.h~ 1:;;::~:~ 
Fig. 386. to supply the gap being tahn 

from Lt'low tlie rnmus or the jaw 
and curved at their lower :rn~lc, 
so that by a littl(· slrl'lchi11~ tile 
whole wound may he accuratrly 
elm:ed with sutures;, ant! union Uy 
:ulhl'sion thu:;; obtained. Jn both 
Ill('! hod", the new prolabium is 
formed by Serres's plan of uniting 
the mucous and cutaneous rtlgl's 
of Lill' original wound of exc:it;ion. 
The r1»mlt of Syme's method is 
show n in the annexed illustrn.tion 
from a patit·nt of mine in the 
Epi~copal J lospital. 

Restoration of a portion of t/1e 
upper li'p and of tl1e a11gle of tlte 
mouth may be OC<':t-;ionally rc
quil'cd to ,:emedy the clcstn;<·ti\'C 
ctl(•ct of lup11!5. Jn a case of Lhis 

Ru111t of che!lopladic 011erailo11 by Syme'a method. kind at the Epi:-copal I lospilal, I 
(From & pa.lieut in the Epl1eopal uo~pita.l.) made a lozc11gc-shaped inei:;ion, 

as St"'(' n in Fig. 3B7, ABC 0, 
when, by sl itting the clwck transversely in the line B E, enough tissue wag 
brought forward, a~ in Serres's operation. to clo.-:e the p::ap in the lip, a 1ww 

!~~~~~~1isu:~~C~l~~~~n~'.1d .~~~o:~~~~li:1~ ~~~~~~di~y1~1~~~~~~~ together the Rkin and 

Jngenious operations for the restoration of large portions of the upper lip 

t 11:. ~1~~7q\~!ei ~~~~i~~~1,1is 0i~1 ~J~:~~\i;!~ ';:IC:;~~~l{~~i~.r~~,'.~<~ ~ ~~'l ~j~~1~e~\;:~~ ~l:~~'l~~eb~~~:·:~~~~ 
pillar, on which thu new lip \1:ts dc1•atcd, gave l.Jettenrnpport if maJ.e square and no~ 
angular. 
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have been performed by SCdillol, Gurdon Buck, and other surgeons. The 
~~~:~~~)~uts show the general pla.n and result of such an operation (Figs. 

Fig. 387. 

Diai:ram or op('tat\on for re~toration of 
theupperlipandangleofthewoutb 

Fig. 389. 

Restoration of upper lip. (Si!dillot.) 

Fig. 3P:8 . 

Fig . 390. 

Harelip.-This term is used to s ignify n congenital deformity. rony.iisting 
of one or more fissures in the upper lip, resu lting from n.n ::u-resL of dcnlor
ment. The fi ssure in harel ip docs not occupy the median line, as in the lip 
of the animal wh ich has given the disease i t.o; name, but co rl'csponJs 10 1he 
line of j1111ction be twP.e n the intcrmaxillary and superior ma.x illn.ry bones, tl1is 
line of junction be ing itsel f often deficient. 'n1en one side only is involved, 
the harelip is sni<l to bP single; in donble harf'lip the imcrmaxillary portion is 
oftc>n dispbced forwar'1i>. and may even be altachetl to 1hc ha ..... e of the nose, 
giving a peculiar snout.like appearance. lu these cases one or both fi ssu res 
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may extend into the nostril. and the affection is not unfrcquc1Hly complicated 
with cleft pahtte . 

.Age/01· Oper(ltion.-As the dcfonnily of 11arel ip can only Le rt"medi<'d lir 
operati,·e interference. tlie aµ;e at which this shou ld be a1tcm1l!(.'d Letonws a;1 
~'~~~~:;~~~~' 1~1·~~te;;;~: ~~:~1id~~~.~~~~ t 1 ~~n~~I s~11'.!,'\~~~!n !1 ~~1~1 ~:~111;~:·~~~:llJ~~~~~; 
until adult lifo i while others, go ing to the opposite extreme. han operated 
within a few hours or birth. Although it is impossible to giH any positive 
rule upon 1his suLject, it may be said, in ge neral terms, that from six wed\i' 
to three months after birlh is. in mo5t in~lanccs, the period during which this 
operation should be hy prcfCrcnce perfOrmed. If', howen•r. tli<:! tlcformity in. 
terf'erc with tlie nutrition of the child, by pre,·enting suckling, 01· by :lllowing 
l'Cf!Ul'gitation of food, the r-urgeon shou ld not hesitate to ope1·nte at a nrnth 
earlier period . The popular opinion that operations in infon~:- are n.pt to Le 
followed Ly conntlsions, though sanc tioned by the authority of Sir Astley 
Cooper, is, according to Butcher and Fergusso11, incorrect; shod wns, how. 
e,·er, the cause of death in two eases of harelip operated on by the Just.named 
surgeon. 

Operation.-T\1e operation for harelip consi::;ts essentially in paring the 
edges of the fissure, approximating the cut surfaces, and adopting means to 
prevent tension during tlw procc::;$ of !waling. Ether or chloroform ma._y be 
properly used if the paiient be beyond the period of early infancy, but in 
children lei'.s than three or four months old, it is, I think, bt•ttel'. on the 
whole, to dispense with any ana'i'thetic. The chilcl should be fil'mly wrapped 
in a sheet and held Ly an a::;sistant, the surgeon si tting behind the pa1ien1, 
and fixing it s head between his knees. The lip should be first freely sepa· 

Fig. 391. 

Diagram or common eiogle har6liJ>. (llolmes.) 

rated from the upper jaw by dil'iding 
the frremnn and any membranous ad
hesions; an asfiista ;1t then grasps the 
lip so a.s to control the labial artery. 
while the surgeon,se izing with toothed 
forcPps the extremity of one s ide of 
the fissure, transfixes the part 1war 
the summit of the ~ap, with :l smnll 

Fig. 3!)2. 

Rtraig ht bisioury, and cuts downwards Cheek eompres~or. {Ferl!:'u~son.J 
in a slight.ly cu 1·vilinear direction, 
concaYe inwards, so as to insure sufficient length to the cicatrix when the 
parts are broug-ht togrther. The opposite side of the fissure is then pare1l in 
a s imilar m1um('r, the incisions being: evenly unitetl (lbovc the summit of' 1he 
gap, and extending far enough outwards to cut a.way tbe rounded e<lgcs of 
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the prolabium at the bn ... e of the (i-...,ure. The cut RurfaccR are then accu-

~1:~:.fa~~:::::~::~i:~::~~i;:~~~::::~•::,i\:~~~~;·;,~~:~;~,~:~ Ji::~~:·:,~i1'.1~i:.:.i·\;~;:~11~.r~: 
of im:i~ion, aud ~houl<l embrt1<·c the whole 1hiek1w,.;;, of the lip except il6 
mucous lining. The more accur:11c adjustment of th<> prolabium may be {'f
fottcd by in~erting n sin!!!<> interrupted suture through thr mucous membrane, 
_ju,;it behind the edg:c- of th(' lip. In nppl_ving tlw twi:-;tcd sntnrc O\'Cr the 
hnr(•lip pin,:, a S('parntc tlm•nd 01· wire shou ld be employed for c:wh; the 
poinb of the pim; being cut oil~ a. ,;trip of adhe,;ive pla"tl'r i~ placed brnca1h 
them to prOtl'ct the ;.;kin. and llw drc:-:-iing compki1.•tl by !'upporting the ti~

~uc~ on either ~ide by the lhC of gauze nnd collodion . Ten.;ion may be .;till 

~l~2~~:~~~~·::1~~;;~~~::~~:~! ~:~1~~:1:~1::'.~~~'::::i!:;~:;:;;;).'~~:.~:i'.1~~'.:\E~~7,~c~~;ifa 
by Coote. Tlic pins :lnd interrupted :'ltllure may <'Ommonly be removed 011 

~~~ f~~i:~~ ?;~'l~~L:~·t~·e~·~,-~~l11~ 1~J~~~.!~~11;~n~~~~1\d be suppol'led ,,·ith alllicsi\'e plas-

for~~li~t~~;;a~1i:~~1~i,~it~o:;,l~;~:~l~~t~1~~eo~O~i~'~;~t 111~,~~i~~ c~~::;~~t~:cln~~~i~~~l~~en~ 
are rf•quin~d under clifforenl eircumsl:rnces; thus, 
if, a"' often happen:o:, the «idt> ... of the ti~sure be of Fig. 393. 

difft·rem lengths, the re<l edge pared from 1he I 
shorter !'ide may be left attached at its bn.<;e to \ 

the lower border of the lip, and fa::.tened to the ~----.· .. ···· ---------
prcviou~ly s loped border on the othe r sid(•, as 
ad\'i~ed by Langenbeck and H olmt'S; or a tl:Lp 
may IJe taken from the longer, nnd attached to 
the base of the shorter, side. To oh\· iate the 

~~1 ~1~
1~ '~:~i~:~i~, att!C~~~~sl~l~t;~:~~~i~~~'~o~;~,~ ,,!'~~~l~oae:: ::r::~ouo;e.The dot. 

may be followed, the incision~ being made a..; 
shown in the annexed cut, or ~Claton'5 mf'thod mny be adopted; this con
:-1ists in i;;urrounding the fisi;;urc wi1h an in,·ertecl /\-~ Imped cut, and bringing 
down the flap, which is left attached at both side.;, so as to convert the wound 

into one of a diamond 0 form. ::\Jany other \'c1·y ingenious operat ions have 

bl'cn dni,.t'd by Giralcles, Collis, Stokes, and othf'I" surgeons. but, while more 
compli<'atcd than tl1o~e in common u5e, ha,·e not, a.;; far as I am aware, been 
pron•d to po<;i;;ess any pra<'tical superiority. Butcher and others operate with 
scie~or-,. in~teacl of the knife, while the u>:e of harelip pins has been aban
donr-d by ::\[r. Erichi;;en in farnr of the simple in terrupted suture, as was 
likcwic;;e done by the late ::\Ir. Collis; the latrcr i:;:urgeon usf':d horsehair as a 
material for his sutures, while the former gins the preference to fine silver 
wire. Should the approximation of the cut su rfaces be hindered by the pro
jection of the intermnxi llary bone, this may be cut away, as advised by Fer
gu.:sr-;on, with gouge or bone-forceps. 

Double l!arelip.-The trealment of double harelip is conducted on the 
same principles ns that of the simpler form of the affl:ction, both fissures 

:~~~g~1~ll~·~, oa~~~ t~~!;,~~;~~~~'~0r,U:d~~s~~u~~::~ ~:~: ~~:c~~~ :~~~1~11 ~e ~~;~ 
rated upon on different occnsions. In :iOme instance:", it is better to cut away 
the median portion, or 10 carry it upwards and backwarcl<i., so as to incrcn<:e 
the length of the columna of' the nose. The chief tlitliculty in cases of douLle 
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l1arclip is in the management of the intermaxillary hon1·, if', as often happens, 
this interferes with the operation by its anlerior projel'tion . Jf it be :-;mall, 

the intermaxilla1·y hone may be cut away (and 
Fig. 394. indeed Fergusson recommends that this ~hould 

always be done), but iL is 80metimcs better to 
fracture its base, and bend it backwards into its 
proper position, with broad forceps CO\'l' l'Ccl with 
n1lcanizecl ] ndia-rubber i this proceeding may 
Le :-ometirnes focilitat<.:d by di,·iding the ::utach
ment of the projecting bone to the septum with 
cutting forcep:-:. 1 :t$ advit<cd by Bla11din and 
others, or by groovi11g it!'I La1'e with ingeniou~ 

forceps de,·isecl for the pul'pose by Butcher, of 
Dublin i in case the intennaxillary portion 
should be found too large for the gap which it is 
meant to fill, its sides lll<L)' Le cut awny with 

~·,~·.;;,~~,,-- ~·~"//-.)/ forceps, when the edges of tlic superior maxillary 

~ ~i~1~;.8 s~~u~~a~~,~~;~;;~.r ~~~1~~=~~~~1o~~~ , 1 ~~~r~~~l111~ 
DoublelrnrtiHp: projecting inter- JarJy in di,·iding the attachment of the projt·<·ting 

rnaxil!a.ry po rtion. ( lfo lmes.) intermaxillary bone to the na::;al SPp!um, then~ 
is often free hemorrhage, which may require the 

use of tbe actual cautery; heuce, in a case of this kind, chloroform should be 
u:-('d as an anresthetic in preference to ether. Should it be thought necE·;;.o:ary, 
tl1c intermaxillary bone may Le fastened by means of silYl;!r suturl:!S to the 
ncljoining maxillre, as mh·iscd by Sims and Whitehead. 

Primary union is usually obtained without difficulty in cases of h:irclip 
opcratio11, but if it should fail (which may liappen from too early withdrawal 
of the pins, or from a dcpressefl state of health in the patient), the surgeon 
should not despair, but shou ld re-approximate the parts, in hope that union of 
the granulating su rfaces will occur; in this way I have obtained a much more 
satisfactory result than might at first ha\·e been anticipated. If it be 1wces
sa ry to repeat the enti re operation, an interval of at least a month shonltl be 
allowed to (•lap~t.:, in order that the parts may have time to return to a 
healthy comlition. 

After the opC'ration for harelip, the chi ld, if an infant, may be allowed im
mediately to t:ike the breast, the action of sucking tending rather to keep 

the parts together than to separate them; if al -
Fi~. 395. ready weaned, abundant nutriment in a fluid 

form should be su pplied, and may be most con 
veniently administered with a spoon. 

For further information with r('gard to the 
treatment of harelip, the reader is respectfully 
invited to refer to the chapter on tl1i s subject 
in ~Ir. llolmcs's well-known WOl'k on the 
Surgicnl Treatment of Children's Diseases, 
where will be found an excellent of 

, ,, the more complicated forms or the 
and of the special operations 
each. 

Congenital Fissure of the lower lip is 
occasionall y met with, as is the same deformity 
at the angle of the moutll, where it constitutes 
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the affection known :i.s Jfacrostoma; these rare conditions require to be treated 
on pr<•cisely the !!-amc principle:; as those which lmvc Leen laid down for the 
management of ordinary h:mdip. 

Bronchocele or Goitre is n h_ypcrtrophied ::;tate of the thyroitl glan<l, 
nnd may exist in au indept:'ndent condition, or in conncclion with aml:'mi:L 

and protrusion of the eycball~, ns in the aflCction know11 as Grai·es's or Jlase
do1r's disease (R:r.opl1thalmic Goitre). Other rnric1it:s are rPcoguizcd Ly 
~p·lt·matic writers, such as the Fibrous Broncl1ocele, the C!Jstic Broncl1ocele.1 

in ,,Jii<.:h cysts are Jp,·eloped in the structure of the thyroid, with or witl1out 
h~·pc1·trophy of the gland tis!"11e it~elf', an<l the P11/satin!J 
lJrom:liocele (an nJfoction which may be mistaken for Fig. 3!lG. 
cnrotid aneurism), in which the tumor ha.s a dii!tinct cx
pnrnlinp; pull'.'ation, s_rnchro11ou.- with the carcfo.1c ~ystolc, 
and t'' itlently dependi11g upon the intrinsic vascular ity 
of the growth itself. 

Bronehocele commonly appe:iri' :is a soft, fluctuatin;?. 
indol1·nt tumor, occupying the situation of the thyroid 
gland, of which eithC'r lobl•, or the is1hmus, mny Le 
a!onl' or chiefly i1wolnd, though in other cas<'S the 
whole gland is equally implicated. The causes of 
bronehocdc arc somewhat obscure; i1 preYails in eertai n 
localitiL·S, as in the Tyrol and ~omc parts of England, 
ns nn endemic affection, but is ocC'n:;ionally mt:t wit.h 
sporodicallg in all part~ of the world, and as an acute Broochocele. (Greene.) 

affection has been obscned a~ :rn epidemic. Goitre is 
much commoner in women tlmn in men, and, accordin;? to A. Ollivier, is in 
many in1;tances a result of prcgnnncy. Jn some eases, the prc,·alcncc of the 
di.::t·;L."C appears to be traceable to the use of melted snow or of water impreg
nated with certain saline con.5titucnts, for drinking purposes; but in other 
ca.H's ·no such cause can be :l.'"Sip;ned. The use of a tightly-fitting military 
stock, or olhcr source of con1;triction about. the neck, app1.:a.rs sometimes to 
h:we been an excitin~ cause of' the affCction. 

When of modcra.te size, bronchocele gives rise to no particular incon
venit•ncc. except by the deformity produced, and by a certain amount of 
dyspn(('a when stooping, with occasional pain in 1he head . Jn its more n.g
grarnkd condition:-. howe,·cr, it may cause serious if not fatal in terference 
with the functions of' rc.spiration and deglutition, cerebral congestion. organic 
cli.s<::lSP of the air-passn;?C, etc. " ·hen very large, as in a remarkable C~L."ic 

uudcr the care of :\Ir. I lolme~, intlanunntion and suppuration of the mas.s may 
occur, and the patient may eventunlly sink under the dmin thus_ occa.-.;ioned. 

Treatment.-Tht! treatment of goitre is not YCry sntisfactory; the remedy 
which has acqui red most reputation in thi s aflcction is iodine, which may 
be gi\'cn in the form of the Liq. iodin. composiws, of the U. S. Plumna
copu:ia, and shonld be continuously admini.slcred for a considera.l>lc time. 
Jodinc may also be used externally, in the form of the LnJ:?;. plumbi iodid., 
or the iodide of criclmium incorporatC'd with simple cerate (3j-,5j), or, which 
is pnr1icularly recommended by )fouat, the biniodide of mt!rcury ointment 
(gr. x"j-,5j). Pressure sometimes forms a rnhmble adjunct to iodine inunc
tion, but care must be taken not to irritate the skin, lest the discru:;e should 

1 C'ohnhdm has recorded a cnsf' in which cystic bronohocele was followed by meta
static deposits in the lungs and l>ones. 
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be thereby aggnwa.ted. Chan9e of residence would naturally be recom
mended in any case in which the affcr.tion appeared to be due to climatic or 
other hygienic influences. Yarions Operative 1lfeasures have b<>cn emplo.ncl 
in the lreatment of bronchocelc, each having been occasion:illy successful. 
but often resulting in failure, if not even more disastrously. The iujection 
of ·i<Jl!iJie, alcohol, or percltloride of iron, and the formation of a seton, ilre 
probably the Rafcst of these measures . The £11:jection treatment. is srtid l;y 
LuiJka and Mackenzie to be equally efficient in cases of the serous and in tho;;:c 
of the hard or fibrous variety. Injection of the percldoride o,firon would!)(' 
:::peci;_\\ly indicated i f the growth wer<~ of the cha.nlcter described as pulsaLing 
bronchocele. The srton is particularly recomnlPnded by Lennox Brown(•, 
who lws in several cases successfully employed it for fibrou:; goitre. DaC0~1:.1. 
and Coghill h<l\·e derived advantage from the hypode rmic use of ert1otii1e. 
Ligation of tlte thyroid arteries, so as to cut off the rnscuhr supply of the 
dise:!ased gland, is a dangerous mode of treatment, and one which, on account 
of the freedom of the collateral circulation, is \·ery apt to result in failurr. 
D/1.:ision of tltefascia in the mcdinn line is recommended by Meade aJHl 
Mackenzie a<; a means of relieving the pressure on the air passages, whill', 
with the same o,bject, Gibb ml vises that tlie thy roid isthmus it:::clf should Uc 
divided or remo,·ed, hemorrhage being JH'C\·ented by making the section be
tween two ligatures. A i'imilar operation was performed (unsuccessfully) by 
Prof. Hamilton, of ~ew York, in 18!9. Extirpation of the gland is an ex
pedient fraught with the highest risk to life, and can only be justifiable in 
very t•xceptional cases; when resorted to, care should be taken to phin thl~ 
incisions so that the lar_!!e vessels may, if possib le, be encountered in an 
early stage of the proc<'eding, in order that. being secured once for a.II, the 
risk of suhsequcnt bleed ing may be less. Several successfu l operations upon 
t his plan luwe bci..'n rcc<:ntly reported by Greene, Fenwick, 1\faury, '\"at~on, 
:Michel, Nelson, and other surgeons. 

E:roplithalmic Goitre ( Crai·es's or Basedow's disease) comes more often 
under the care of the physic ian than of the surgeon ; its treatment demands 
the adoption of means to improve the genera.I health, rather than of measures 
spec ifically directed to the cure of th~ thyroid enlargemeut. Ancona, an 
Italian phys ician, reports a cu re from galvanization of the sympathetic nerYe 
in the neck. 

Gangrene of tlie thyroid gland has been obsen·ecl by Gascoyeu and other 
surgeons. 

Inflammation of the Parotid Gland may occur as an epidemic 
and probably contagious ;di~ction, \\'hen it constitutes the discai;:;e known as 
Parotitis or 1Jiumps; or as the more scl'ious condition denom inated Parotid 
Bilbo, which occurs as a sequel of several of the exanthemnta. The former 
u.ffrc1ion very rarely, but the latter frequently, runs on to suppuration, de
manding an early inc ision for the erncmition of matler, and the free adminis
t ration of ton ics and stimulants to support the strength of the patient. These 
cases are nl:'n.::r unattended by danger, and in one case which I saw in con
sultation some years ago, death ensued from secondary hemorrhage into the 
cavity of the abscess. 

T umors of the P a r otid.-l\Iost of the tumors met with in the parotid 
region do not, probably, in\"olve the gland, though they overlay nnd compress 
its structure: in some cases, however, the parotid itself is impl icated in the 
morbid growth, which may be of a fibrous, cystic, fatty, caijjj_aginou!\, or 
cancerous nature. The only treatment applicable to these cases is extirpa
tion of the growth, and, if the tumor be of a non-malignant character, such an 
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opera1ion mny he commonl~, undcrt:iken with tl1e probnbility of :l. favorable 
re~ult. If. however. 1he growth be c:tnccrou:-;, ils attachments will probahly 
be :!O deep a:-:; to forbid any 
hope of succe:;:,.fnl opcmti\'l' in
terference. Tiie mobility of 
such growths i:::. accordin~ to 
Fergn:;:~on, th<' be,;;t cri1erion 

~~t ,,. ~~c ~p~~·::~~\id~,:~111cit1~1c:~ 1~; 
ca,.c in which it can be deter
mined that the tumor. though 
perhaps bound down by :-;urcr
incumhcnt ti~suc~. i:; not firmly 
fixed to the part'< beneath. 1hC 
inforenc<" is r<':l"Oll:ible that an 
operation may he alfL'IUptcd 
with hope of henefit. Another 
point of imporlanet' is the raw 
of increase of the tumor, 01w 

of a non-malignan t being of 
much .slower growth tlian one 
of a m:ilignant c..·haractcr. 

111 auempting the rcmo\'f1l 
of lumors from the parolid 
region, 1he exlf'rnal inci.;:ion::1 

~~i~l;i~d i1~ a!~1;~e:li:~~~1ti~::ayt\1~~ 
lll<\Y lie indicated by the !<l1ape 

T11inor or parotid reg\011. ( 1''er,i.;l1s~ou.) 

of the growth; af'tt'r dividin~ the superincumbent tissuCR1 anJ thus loo~ening 
the tumor, the surµ;(•on should ncco•11plish the rest of the operation as far :t.:; 
pos~iblc hy pulling and tearing with his fingers. aided with the handle or tile 
knilf· 1 being chary of employing the <:utring edge in tlie deeper portion:-; ot 
the wound. Th<· accidents to Le parlicularly guarded against arc wotmds of 
the trmporo-maxilla.ry artery and facial ncn·e, di\·ision of the latter of which 
would of course entai l paralysis of the corrc.;:ponding side of tho f'a.ce. 

Excision of the Parotid Gland itself is probably le"s ofren done 
than i.'> suppoi>ed; yc1 so many ea;;,rs of this operation have been recorded li~' 
perfectly compttent a.nd trustworthy oh~er\'ers, thn.t it is impos,,iblc to d<''l.'' 
the praNicabili1y of the JH'OCedun·. In this operation, which is one of tlH• 
gra,·e,;.t in the whole ra.nµ;e of surgery, the external carotid arter_v and ponio 
dura nC'rve are ncc<'ssarily cut aero.;:~. and in !'Ome inr-tanees i1 is i:aid thnt 
the internal jugular \'Cin, and e\·en 1he spi nal accc~sory and pncmno.~!,"flSlric
nen·cs liaxe been likewi:-c divided. Extiqmtion of tlie parotid, which is said 
to hnye been performed by IleistN, is chiefly known in thi$ country throu_gh 
the operations of the late Dr. Georgi~ )lcCl1;1lan, of this c ity, wlio reported 
elen::n cases with only one death. 

Tumors of the Submaxillary Gland.-Cysts of the submaxillary 
gland are occasionally m<'t with, :md may be tr(•ated by 1"ncislon, the ca\·i1y 
of the cyst being stu!focl with lint so n.s to promote healing by granulation, 
or by excision, which opcr:ition rna.y :tlso be required in cases of cartilaginous. 
adenoid, or cancerovs, growth:. . Thf' gland should, as far as po,.,siblc, h1• 
enucleatcd with the fingers and handle of tlie knife; the only la.rge ve.!'~d 
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nee<:ssarilv s,eyer,ed is the facia l artery, whi(·h will be found al lhe 11ppc>r and 
wound, and may usually be secured before it is di\·ided . 

Tumors of the Neck.-Yarious morbid g rowths a re met wit h in the 
side of the neck , where th(·y may occu py t!tt· suhmaxillary space. or one of 
the triangles of' this region. The most common varieties of ct!rvicnl tumor 
are the cys ti c, fatiy, fibrous, and glancluh .. , though cancerous and epithclio
ma lous growths arc al so met wi1h in this part. The remarks which were 
rnaJe with regard to the excision of parotitl tumors, are equally appli<:ahle 
here; if tl1e tumor be mo,·aUle and of s low growth, its extirpation may, if the 
othf'r circu1m:.tances of' 1 he case nre fayorablc, be propr·rly undertaken. lf', 
howc,·cr, t.he deep allachmc11ts of the mass are firm. and if' its rate of incrrase 
has been such as to render its malignancy probahle, tl1e surgeon will, as a. 
rule, do wi~ely to amid oper:iti,·c interference. 

ffyrlrocele of the .Neck is a nnme appli ed by l\Jaunoir, Phillips, Syrnc, a nti 
o ther surgeon::., ton cystic tumor, usually met with in the posterior in fe rior 
t.'enirnl tria ngle, and conraining a fluid wliieh may be of a limpid yellow 
color, or of a deep, grnmous, c hocolate hue. T!te treatment consists in :he 
enwua1ion of the content s of tl1 c cys t, with a trocar and cauula , followed by 
the subsequent inje>ction of iodine, the es tabli shment of a seton, or the conver
s:on of the cyst into a n absc<>ss, by cutting away a portion of its a nterior 
wall. A similar course may be adopted iu the treatment of Cysts of tlte 
Parotid Rer;ion ( un <.·onnected with 1he gland itself). of Hygromata of the 
Hyoid Bw·sa, and of similar enlargcment R of the subcuraneous bursa some
times found in front of the larynx, which constitute the ·1 Superlaryngeal 
Encysted 1'umors" of' Profos!'ior H amilton . 

Enlargement of the Cerl'ical Lym.pliatic Glands is often obsencd as a 
manifestation of' scrofula. ]ts treatment has IJecn al ready described in the 
chapter on that subject (see page 418). 

Congenital Tumor or lnduration of tlie Sterno-mastoid 11/uscle is nn ob
scure affection which has been deSCl'ibccl by several s urgeon ~, parti cularly 
Bryant, llolmes, T. Smith, IL Arnott, and J>lantcau. Jn some ea.~es Llie 
aftCct ion nppears to originate from injury recei,·cd in birth, but in other in
.'itances is a simple inflammatory or hypertrophic condition , with 11 0 apparent 

It is probably someti mes a syph ilitic les ion . No treatment is re· 
the indurntion subsides spoutancously in the <'our:;;;e of a few weeks 

CHAPTER XXXYIII. 

DISE.\SES OF THE i\lOU'l'II, Jin\"S, AND THRO.AT. 

DISEASES 01'' THE TONGUE, 

Glossitis, or Acute Inflammation of the 7on,que, may occur from trau
matic causes, from the abuse of mercury, or as an idiopathic affoction. The 
tongue ra.pidly swel ls, becomes redematous, and protrudes from the mouth, 
pren.mting the patient from speaki ng or swnllowing, and perhaps threatening 
actual suffocation. There is profuse salin1tion, a nd the teeth often IJecome 
co, creel with SOl'(ies. The treatment consists in the local use of ice, with de
tergent and astringent garg les, the administration of tonics (if the patient can 
swallow), n.nd, if necessary, the use of nutritive cncmata. Free incisions on 
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lhe dor,.;:um of lhe tongue may he rC'quired if' the symptom!<. arc urgent, and 

commonly a.tlbrd great relief. by allowing the es.rape of dit• blood arnl !'Crum 

by which tlw organ i::" di~tPnded. J'rar!teotomy may po~sibly be required to 

nvcrt suffoention. 

Sub-Glossitis.-lTnder !Iii ., name, C. Tlolthousc ha.<.; tlcscribed a <'a<:.c in 

which inflammatory swelling. oceurring without ob,·ious enu.sc, wa.s limitccl to 

the sublingual and .submcntal regions; the tongue wm; retracted inf'tt•ad of 

being protruded, and there was no dyspncca, though spc(•ch and deglutition 

were hotli rendered difflrult; there was profo:-;(• !';~\ irntio11. Incisions on the 

dor .. um of the tongue Wl'rC produetive of' no bt.' nefit, but. rapid recon'l'Y fol

lowed the use of borax µ-argles, with ratnpln~m~ externally, and the adminis

tration of quinia. Similar ca.ses arc lleseribc<l by Doi beau un<ler the name of 

aculermwla. 

Abscess of the tongue is occasionally nwt. with, an1l requires a free in

ci:;ion for tlu• crncuation of pu:". .An abi<cess beneath the tongue may, by 
pn."-,..in~ on the glotti"' 1 threaten suffocat ion, in which ease the incision must. 

be made below the ch in , through the mylo-hyoid muse!<.:. 

Hypertrophy or Prolapsus of the Tongue may be 1TIC't with 

ei1her a_;;; n cong1•nital or as an aeqnire'l atfoction. The protruded organ is 

nry much swollen, with enla.rµ-cd papilla·, of a purple or brownish hue, nnd 

dry from cxpo:0ure to the air. The imlirn constant ly dribbles from the mouth, 

and, in ch roni c c:\;;:es, the ah-eolus and teeth of the lower jaw arc displ:Lce<l 
forwards hy the prt>ssurc of the hypertrophied mass. The treatment cons is ts 

in the 11:-:e of a.stringents, with the application of compression by means of a 

pad and bandage, suppl<•mentt>d, if nt>cessary, by excision of a V-shapc<l piece 

from the tip of the organ, with the knifo, galrnnic cautery. or ecraseur. Liga

tion is objection::tble on account of the proximity of the organ of smelling to 

the point at which the slough would be produced, and the ri sk of' s('ptic 

poisonine which would be necessarily entailed. The statistics of these Yarious 

mode:-: of treatment ha\'C been in\'e1'itigated by Fairlie Clark, who finds that 

20 cao:.es in which cutting instrmnent,; were employed ga,·c 1 !) recoveries and 

l cleat Ii; 10 cases in whicl1 comprc!'sion alone was employed gave 9 recoveries 

and no deaths (o ne patient ha,·ing bt:en much benefited though not entirely 

cured); 4 ca~cs in which either the ~alvanic cautcry or the icrasenr was used 

ga"e 3 recon.~ries and l death; while 9 cm•es in which the lig-ature was used 

ga"e 7 rcco,·crics and 2 deaths. Dr. Gurdon Buck, of .Xew York, suggested 

th:ll, a~ tlie thickness of the protruding portion is commonly more ob11oxious 

than its brC'adth, the flaps for exc ision should be made antero-posteriorly 

rather limn from the sides of the organ. 

Atrophy, affecting only one side of the tongue, has been noti cf'd by 

!;C\'Crat olJ:;.cl'vcrs, including Dupuytren, I loll house, llug hlin g11 ."Jackson, Budd, 

llalJcrslton, Jaccoud 1 Faggc, " 'eisser, Fairlie Clark, and Paget. Jn the 

ca~(' recortl(~d by the lm;t-namcd surg:eon, the disease was connected with ne

C'ro,.is of the occipital l>one, an<l yielded upon the extraction of sequestra from 

that part. 

Ulceration of the Tongue may be due to the irritation caused by 

broken or carious teeth, to disorders of the digt:sti\'e system, to the t·xi~tcnce 

of' rnrious diseases of the skin (such aR psoriasi~), to syphi li s, to the presence 

of a malignant growth, t.o a deposit of tubercl<', etc. The ditforential tliag

no!:iiS betwce:1 these various forms of ulceration is highly impol'tant in u. thcra-
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peutic point of view. as the trcatmrnt required varies widely, aC'cordinµ; lo the 
cau.sc of the ulceration in each case. ln most instance.s, the diag110$i1:1 can he 
readily made by careful obscrrntion of concomitant symptoms; the mo~t dilli
cult. cases being, perhaps. those in which a clia1wre or tertial'y syphiliLie dl!
po.sit is to be distingui.shccl from nn epithclioma. (see pages .J..18, 1.J-i), or tlil' 
Janer f'rom an ulcerated mass of tubercle. 

The Tuberculous Ufcer has been prL-rticularly studied by TrClat,1 who re
marks that ;-iny chronic, intrnctablc, supe rfi cial ulcer, with red, irrl'gulal' 
borders, which occurs, without appreciable cause, :ind without t:nla.rgemcnt of 
the neighboring lymph:Hic g lands, on the tongue or in the mouth, is probably 
n. tuberculous ulcer; and tliat the probability is incrPa.sed, if' lhe patient Le 
plithisical or tuberculous) or enm predisposed to tuberculosis. The diagno::;is, 
he adds, mny be conside red certain, if' the surgeon can rletect the presence 
of peculiar spots or patches, which are very slightly cle\·ated, round, from 
half a line 10 two lines wide, of :_\ yellowisli, pus-like color, at first covered 
with epitl1elium, and exhibiting one or mo1·e follicubr orifices-the epithelium 
disappt•aring in the course of' a few days, and leaving an ulcerated surface. 
Tlic only topic·al remedy'' hieh pron~d of benefit in M. TrCl<1t's ca~c wns the 
application of the actual caute ry. \Jut Ycrncuil has successfu lly employed 
chrom ic acid, which, according to Ilyl>ord, is a preferable remedy. 

Ichthyosis of the Tongue is the name gi,·en by Ilulke to a chronic 
condition of' this oq~an ( cltaracterizecl by the :~ppeamnce of white or sih'cry 
patches), which may persist without change for years, but wliicli ultimately 
leads to the development of epithelioma. in the parts affected. According to 
Dr. n. "'· Ta.ylor, howernr, there are two varieties of ichthyosis; one iu 
which the papillre are primarily inrnh'ed, giv ing the tongue a warty <~ppcar· 
a11ce, :ind the other beginning in the ret.e J\lalpighii. The first vn.riety alone 
is, in Dr. Taylor's opinion, liable to ma.lign:int change. The treatment of' this 
disease, of which examples ha.Ye been reported by 11. Morris, Fairlie Clarke, 
Goodhart, 'rei r , of New York, and ot hers, con sist~ in excision , Ol', if this be 
not practicable, in removing sources of irritation, with attention to the diges
live functions and, as suggested by Fnyrer, the administration of arsenic. 

Tongue~tie consists in a congenital sho r tening of the .framnm li119um, 
which prevents the tongue from being protruded beyond the line of the teeth. 
If present in an aggrnvatl!cl degree, this deformity im~y in terfere with suck
ling, and, under any circumstances. the opcr:ttion for its relief is so trifling, 
that it may vroperly be done, if, as usually happens, the parents desire its 
performance. The operation consists simply in di,·iding the frmnum for about 
an eighth of an inch with blunt-pointed scissors, the cut being made toward:; 
the floor of the mouth, so as to avoid the ranine ,·essels, and then separating 
the parts with the forefinger. There is a popular notion that tongue-tie nrny 
cau::;e dumbness, and myotomy of' the lingual muscles, through an incision 
beneath th!! ch in , ha!' even been pe1formed, with a. view of re:;toring the 
power of speech-a totally useless operation, since, as justly remarked Ly 
llolmes, the wbole tongue itseff may Le extirpated, ancl yet the powtr of 
speech remain. 

Tumors of the Tongue.- Cystic Tumors mn.y occur in various pa.rts 
of tlie tongue, but are most common beneath tliis orgiLn, or in the floor of the 
mouth below t.he buecal mucous membrane, constituting in these situations 
the affectiou known as Rwwfa. The common form of ranula has thin walls, 

1 A1·chh·es Gen. de ~lMecine, Janv . 1870. 
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nn1l rontnins a fluid somcwh:i.t 
suppoo:etl Lo be :i. tlilataLion of the 
in<ieed, probnhly the ca.':le in some 
c:rnsed by I he pre::-rJH.:c of' a 
fon·i!!;ll body or a sali\"fffY cal
culu~; but the majority of 
ranuhc appear to be distinct 
cy:<tic formation;,: 1 analogous to 
tho:<e which are met wit.h in 
other organs. Mai:ses of' adi
pocere were found in a rnnula 
in a case recorded by "Tm·1:m 
T:n·. and numerous rice-hl·e 
bodi~s in one <lc:;cribcd b,- .l. 
G. Hidmrdson. of this Cin-. 
True Jiydatids h:we been nO
ticcd in the 1ongue b_v I,nugier, 
]\[0Jliere1 and other surgeon~ . 
The common form of ranula 
may be trentt'd by 1 he forma
tion of a !:iClon, or by excision 

J.'ig.398. 
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formerly 
Sui..:h is 1 

thell11ctis 

of a portion of its anterior wall, 
the caYit_Y being :5ub::.equeutly 
nllPwed to ht-al by granulation. 
Panas :uhi:::es the injection of 
cliloride of zinc. Tlmt \'aricty 
ofthcdiseasewhichismetwith 

Ranuln.betweeulloor0!'111ou thandmy!o-byoi<lnrn<cles. 
between th11 floor of the mouth (Fergusson.) 

and the mylo-hyoid mu::cles, 
often form:;; a more decided prominence in the 
and hence would appear to be most ncct•s::;il.Jle 
The risk of liemorrh:1ge, howe,·er1 in any attempt 
S(I great. that it is. as a rule, better to hl.y open the 
turn out its contrnts, thus con,·erting the cyst into 
wltich may be promoted liy stufling the Ca\'ity with 

Acute rmwla, in which !lie tumor forms in the course of a few hours, is 
belie,·ed by Tillaux. to consist in an accumulation of sali"a (from obstruction 
nnd ruptme of ""harton's duct) in a serous sac known as F'leischma11n's 
bur!ia; the existence of thi:. bursa is, howe\'er, denied by Sappey, Lefo1·t, 
and other<:, and Duplay considers the acutP rn.nula to con::ist in a dilatation 
of the <luct. itself'. Dolbeau includes under the l1cad of acute ranula, cast:s 
which are analogous to those already referred to undet· the name of' sub
glossitis. 

Erectile, Vascular, and Papillar;y 1'umors are occasionally Reen in the 
tongue, anJ. may be treait•d by the ligature, by excision, or by strnnguln.tio11 
with the ecraseur1 according to the .size and situation of the growth. Di-. 
Busey, of \\'ashington, D. C ., reports a case of pnpilloma of the tongue suc-
cessfully treated by the inj<>ction of acetic acid . , 

Fattg, Glandular, and Fibrons 1hmors of' the tongue may be treated by 
exrision, the organ being drawn well forwards with a tcnaculum or coril 
pac;:,;;ecl through its tip. Jlrmorrhage in the:->e cast~s is sometimes rather tr·ou
lilc.~ome, but may usually I.le anested by passing; a metallic suture deeply 
:i.round and acros:< the bleeding point, by mcirns of' an ordinary nffi\'US needle 
or one with a ::piral extremity. Exrision wo11lrl appcnr to be n. safer opera
tion than ligation, in cases of tumor invoking the rnot of the tongue. AparL 
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from the risk of inflammatory swC'lling- and tcilt>ma of the ;rlotti .. , whi<·h al
tcnds the use uf 1he li7aturc in this situation, !'e\ere or C\'l'll filt:il t•1·n·l1rnl 
complications nmy be dcn·loped a:s reflex phenomrna (a::; in a l'.<l'iC rt'l"Orth·tl 
by J l unt), from i11jury to fihrts of the glo~so-plmryu/,!t'i\I ncnc. If till' tumor 
were situated nry far lmck, and were ped11 11c11lated, thl' frraseur mi~ht he 

p rj~~1/1~1~;;li; I °/.i~,~~ 10:: ~1{~; h~e~• ~ ,~~ ~~~~:~11~~·!~1:~111 f11 1~.:~r ~1i171~~ 0~~'. ~:~ l~l~~-~;:!~/:·,,, a -

('.i;::~~: :~;f~~~~i,)',111;;~~:\~,'.H:~/{~:;~:~~·~~~~:~~:·~~,~~'1:~;::;~:~n~~t:l~:l~;::~,::~i;~'1~::~:'. 

f:;'.!~~:;;~i~~~'JE~~:··::~.~:l~~~~~;~:::~i::~Lii~::·~~f ;}~~~1:~~i:~~:~~t~l~:!i\/;ii~~ 
Fig. 390. \'t.:11t 1111y l" isk of imperfCct ~11·au-

1?Ula1 iou and con!:>Cf!Ul!n l nli~orp
t ion or septic ma1e1·ial. The 
eJa..,1ic ligature ltns al"o been em
ployed liy DcsprCs. Dclcn:-: 1 and 
other French :;m·~<·oni-. The 
ton~uc may usually be sufllcit•ntly 
expo:-t>d in these cases by draw
in.!.!: it wdl forwal'd;;, the jaws 
bt..•ing l idd npa .- t and the cl1t'~'ks 
rcfroil'ted, Ly such an instrument 
as is shown in Fig. ;j!)!l. H, 
however. a large portion of' lhc 
oq!an is to he n.·mo\·ed , the irm
seur, gal\'anic i.:autery wir<'t or 
liµ:ature>:, may be introdu('ed 
tliroug-h an incision in the d1t'ck 

~\:.~:~,~ ,- j~~: ~~·n ~~ 1~,?~·~!t':;1~:c·l1~-~~ 
Wood"sgagforo pcratlonsonthc tongue. Hi pract ised by Cloq uet, A1·11ott, 

Hnd "\\'liitchead 1 of J\I a 11clt<.'i' lt' r ; 
or Regnoli's plan may be adopted, in whieli t.lie Lucca! ca.\'ity is openetl from 
below (Fig. 400), and tlic tongue drnwn out Letwcen the lower jaw and 
hyoid bone. :-Southam has de,·i:-:etl forceps to µ;rn1'p and draw forwanl,; the 
Lase of the tongue, :;o as to allow the lcraseur to be u-,ed without. making- an 

~~~:~~~·~a1\~~~~~\e:i~ ~~~~~:1~dt~/;-r~:~.Uleccling during operations upon the 

Complet e E x tir pation of the T on gu e was first perf'ormr t! hy 
8yme, of EdinLul'glJ, a1i.I lius l"i ncc been rept':~ll'd by Fiddes , N u111rnl1·y, 

i~:~~~\1~~1, l 1~~~;~;11~.~~l~io;.~;; 1 fi~~1 l~~:·;;~, J!~::·1l1~1::~~11'.s :t;;1f~ ~:.~'.:~e:~: i~ge,~~11~i t:~1'~,:~1l o::~; 
remo\·ed the\\ hok• to11~11c with sc issors . 1.\'!Lichrvt'I' i11i-tn1ment be cho:-:en, 
:ll'c·ci-s to the org;111 may be facilitated Lr Syme's plan of di\·iding the lower 
lip and the symphy:sis of the jaw, the part-: beiug wirNI togcihcr again aftPr 
the comple1io11 of the opt•ration. Annaud:tle ad\·ises that the tongue i-hould 
h<· !' pli1 longitudinally, rind each half removed :O:(•paraLcly with the lcraseur. 
Xunneley's experil'nee in extirpation of lht• ton~ue appears to h:we bPcn 
u11u .. ually large ; he li:i .... he tll'clares, done t lw opcmt ion I!) times 1' without 
auy untowanl symptom following in a si uglc instance." L ange nbl!ck prefers 
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to Syme's median operation, an inci,-ion from the anglt' of the month to the 
thyroid car1il:1ge. the jaw hcin~ tht:n sawn 1hro11J?h Ix-tween the fir:-t. aud 
r;;c(.'ond molar tet:th, an•l the shorter portion turned outwanls and upwarik 

Fi!!. -100. Fig.401. 

Tongue e:s:11o~ed by Resnol\'11 method. l~emo\'al or ton~•ll' by did~i nor lower Jaw and 

(Erich~l'D.) tcruaeu.r. (Erieb~l'll.) 

These op('ra.tions are all cln.ngerou::: in thcm,.;elvC"s, and are seldom pro(luc
tiw of' more than temporary brnefit; they are of' com·~e only applicahle to 
easel'\ in which the di;;;ea,.;p i;;; limited 10 Ilic 10np;uc it,;c•lf, implieation of the 
floor of' the mouth or of lhe nei)?hboring lymphatic )?lands being- a po-,iti\e 
contra-indication. H ilton and :Moore haw• r<•eommeruled a." a palliati,·c mea
"ure, in ca.::es not admitting of excision, the dfrisio11 of tile gitslator.'I ue1TP
:m operation which mny aJ.,.o be n•,onecl to :l'i a prdiminary to the applic:llion 
of li:?ature:;:. The nen·(• may be rt<ached ju"l behind tlie lai'I mola r tooth, by 
an incii'ion crosi'ing- it:"> cour~e, made from wi1hin tlu• mouth. and carril'd 
frcl'ly down to the bone. Ligation of the lin,q11ol arter.'I Im.:; h<'t'n abo pn1c
tiJ';cd iL" a mcanil' of :wresting tlie pl'ogre:;:s of malignant di:'(«lse or rlie to11p:ue1 
nnd, acrording to Coote. D1:marq11ay. an1l H:iwal'd. with eneoura::.d ng re . ..;,uJ1s. 
The <:::une operntion is recommr1ul~d hy ". eich·wlbaum, I l ir::-cldt-ld. and Shrad)'• 
ns a preliminary mt'a"ure to ('Xlirpation of the ton~m·; the ri~k of h'·morrha7« 
j,. thus rC'duced to a minimum, and the operntion can bt• -.afely c·omplt·h·•l 
wi1h th<• knife. Shrady nrg<'" 1hat rhe \'t::;i,.el -,hould be securl'<l near ii'\ ori 
gin. before the gi,·ing otf of the rlor,alis lingrnt• . 

Contrary to what mi,ght pcrhap.:; be expC('lecl, th<' power of :::wallowin:? i-1 
not affected by extirpation of tile ton~rtH', while spel'di, I houl!'h at lirsL rc•ntlatd 
impL·rfCct Ly the operation, i~ cnntually completely rcs!Ort'd. 

J)1~EASJ.:S OF T IU: ,J_\WS. 
,J.--~,L 

Abscess of the Gu m (Gum -boil, Ah-eo/ar Abscrss) i:;; a ct.>mmnn 
nffN·tion. r('~ulting from the irritation of nccrO~{·d or carious f('Clh. Th<' 
ab,.ce"~ forms in the "oekc>t of the tooth, and may C'Xl(•1HI inward::;-bur~tin~ 

tlirouµ-h the J?llm-or may sprrad outwnrcl~ throu~h tlw c·lw(•k. I n the early 
staµ-P of a J?Um-boil. the applicntion of a few IN•el11·" to the inflanwd 711m will 
oftt•n affonl gn·at rt'ii(•I' from pain, and may cve11 prr,-cnt the ncCUJTl·nce of 
!<nppma1ion; if. howt'vf'r. pus li:n·e :U'tually l'ornwd, it should he e,·ac1mted 
Uy an car:y and free incision, m;tde from with in the rnoutli as soou as fluctu-
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ntion can be deteeted in that po:<ition. A s ii is n.·ry de.-.;iro1ble to avoid the 
deformity cau:::cd by an extcrnnl opening. an effort s lio11!1l bl' made to obia in 
rc~olu1 ion on the side of the cheek1 poi 11ting being at tlic surnc t ime e ncour
aged within til e mouth. F or thi s purpo~c it will usually be advil"able lo avoid 
the u ~e of poultic<·s. s ubst ituting :.1.n embl'ocati on of the extract of bcllaclonna, 
diluted with glycerine. The patient ma.y he at the ~amc time dfrcelt'd to 
wash ou t tlie mouth frequently wit\i warm wat<'r, o r th e dome::;tic remedy of 
:t hot fig may be applied lo the inner i-i1le of the intlamed gum. .A :-; soon as 
tli c acute symptoms hn,\·e s ubi-ided 1 whether by tlie oteurrence of r e:-<olution 
or of suppuration , th<' senices of' a dentist should be invoke(!, to rem edy the 
diseas=e<l state of the offe nd ing tooth, and thus a,·ert a recurrence of the afiectiou. 

L a ncing the Gums i;-; a little operat ion often required in case!'l- of 
climcult tl cn titiOH. It is most co1wenienliy performed with the instrn ment 
known as th e "gum lancet," though, in an cnll' rgl'nc:y, th e small blade of a n 
onlinary pcuknifo will sen ·c the purpose per fect ly well. Tlte chi ld 's hands 
s ho uld be l'CS!ra inccl by the m othe r or nur:-;e, while the su rgeo n, sepa rating 
the ji~ws with the lef! forefinger, introduces the blade of the lancet g-uarclecl 
with th e right fol'efinger; tlii,:;: ~en·es to g ui1le to the point :tt which the 
incision is 10 be made, a.nd at th e S:tillC time kCCJ,::; the chiJtJ's tongue out of 
t he way of injury from the knifo. 

Ulcer ation of t h e Gums may depend upon th e pres.enc<~ of a scorbut.ic 
or ~.r philiti c tain t, or may re~u lt ~ imply from a disol'dcrcd state of the <ligc;; . 
t i\·c !'Oys rcm, the accum1ilation of tart<W around th e tet•th, e tc . The treatment 
consis ts in 1he adoption of means to imp1·0,·e tlic patient',; g-cneral conditi on, 
with the en force ment of clcan\ine~s of the part, and th e loc;.J use of astringent 
and dctcrgc11t washes. 
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prPH1nt a recurrence of the disCa$C. Jn ordina.ry CiL"le~. the whol1: operation 
rn:~y be done from "ithin the 111outh, but. if' th e tumor be hir~e. :rncl particu
larly if of a. mydoitl chfl.ntcter, it nrny he lll'('C~$ary to nrnke an incision 
throuf!h the nH'di:u1 line of the lip. aml thl'll di:o;s<'1.:t off tlw chc.·ck so as to 
f'n·dy expose the whole growth. A tooth should Le extrnctetl on <.'itlt<.•r side 
of the dis.ea.-.:t'tl ma""' and the alvcolu:o; dividcJ with a Slrong but :-mall saw ~L'I 
far n-. the bas:c of the tumor. C1111iu~ pliers, with the Ll:ulc~ aL a ri ght angle 
lo the handles, :ire then to be appliNI, one bhd<' on eitl1er ~ide of' Lhc ja.w, 
when the whok· growth, with the bone from wliid1 it :-.pring~. <·nn be readi ly 
l'Ut away. The base of the lotl'er jaw should a.lways be :illowcd to rem:lin , 
in order to pn':.;<.•n·e the symmetry of the part; the rcmornl of' 1hc whole 
thil·kuess of the hone nppt":u·s to be quite unnccc.:o~ary, epul is, ntconling to 
Jl t•:uh, ne\·c·r inrnh-inf!" tlie lowl•r bortl..:r of thl• j:\W. If the bone he n·ry 
1hil'k. it. may be dt>-.irahll', befort applyin::r the cutting forct.•ps. to m:lkt' a 
horizontnl groon· "ith a Ji ey's :-aw; but iu mo~t iu:'tances this will probably 
he t'onn<l unnecc::;~ary. Jlcmorrhag-e i~ to be cltt•ckcd by eo111pression 1 or. it' 
thi:< fail, by lh<' nse of the ac1ual cautery or of ~lonsel's solution of' iron. Lhc 
<•xtcrnnl wouncl, if one hn\'C heen marlc. being then accurately :ulju:.;tcd with 
harelip pin;;: and th<' twisted 1'Utun•. The bleeding- is often prof'ul!'c, in opera
tiom; for 1he remo,al of maligna111 epulis, requiring the frt•e ul'e of' the hot 
iron: in 1he$e e:H.':<, nl:oo, it may Le neC'el'sary to remo,·e tlie entin' thickne:-s 
of' the bone, by means of an exlcrnal inci:.ion bcnl'at \1 the horizonta.l ramus 
of the ja.w. 

Necrosis of the Jaws may rc!':ult from traumatic cau$cs, from syph ilis, 
from tlw abu:<c of nwrcury, or fron1 the contact or the fumes of phosphorus 
(a-. in the maker~ of luci fer matches); it is, moreonr, sometimes met with 
a.; :l ~t·quel of the cru pti,·e fevers, and may C\Cn occur without being tracc
abh· to any dl'filli!c cause. In the upper jaw, the disea .. "-C is almost invariably 
limitC'J to the alveolar border, bnt in 1\ie lower jaw, may in min tl1c whole 
thicknC'ss of the bon<'. The treatment consist::: in the aclrninistn\lion of nutri
tiou~ food and ton it:::, with the use of detergent lotions, and an early remo1:al 
of sf'q1testra : a!; long as a portion of dead bone remains in the mouth, die 
pa1ient is conslantly cxpose<l 10 the risks of sept ic poisoning. Remov:d should, 
if po.;sible, be cffoctcd "ilhout resorting to external iuci:oiom;; in the upper 
jaw this can be rC'adily accomplisltl'd, Lut if the whole thicknt:!SS of the lol\'er 
jaw be involn~d. :111 incision below 1he ramus may be absolutely 1wccs:::nry; 
PC'rry and Boker ha,·c, howe\'er. each succeeded i11 rcmo\'ing lh(· whol~ lower 
j:tw, in a st:He of 1wcrosis, through the mouth, and Hutchison, of Brooklyn, 
Im .; in a simi lar manner removed the whole uppt'r jaw and the malar bone. 
Liuli:wt, of Bcrli11. has removed tht• ~rcater portion of Loth nppcr jaws, while 
prt"•Cning the rnu co-pcriostcal coveri ng of the liunl palate mu.I the inci:)OI" teeth. 

Abscess of the Antrum.-Supp11ratio11 may occur in the nntrmn as 
thl' r<.'!-!Ult of traumatic cau"C'.!'. 1 or of tlie irritation produced by a di~case<l 
1ooth or by a seq11l'Mrmn resulting from syphilitic or 01her disetL<;;C of the jaw. 

;~:.~l·1~;~~1Ft~~1 ~ J1:~rc·P~!~t~~eca~11~i ,~~e~;,~·1~f ~~ ~~~Pl~~;~:tt~~~e~ '.' 1 ~r~t
1 ~1';~i1~1:,· i~~ ~1';~ 

~; ~;:~:.~I , ;~;I~;~ 0 ~c~f~I ~:: ~ ~ ~~~,.~ l')~;.1t;~,1: !.~: f ~1:~1 1 ~l :~~~I'.' j ~e :\~~~.; ~\~::: ~ ~ ~/:c t~~~11\l~ll~~ 
th<· antrum may become so n.ttc1111alt'd n..."l to cr:ltkle under prc~surc. Point
in~ ma.y tnke plate on the c heek, or within the mmuh, or the nb::<Cl'"S m:\)' 
po.-:-.ibly di:;icha.l'g:t.' il!-'elf thrOUf!h !he nostril. The treal111e11t tonsists in 
makiug: a free opcuing into tlir antrum, mul. sub:.;equent ly, in daily wa:;hing 
out. the ca\'ity Ly sy ringing wit.h warm water. lf' one of' the molar teeth be 
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carious, this may be ex tracted._and an opening macle by thru<>ting a trocar, 
small pcrforator, or, wliich Fcr~u:::son recommend~, an ordinary p;imll't, 
through the socket, but, under other c ircumslance ... , it is belie r to 111ake the 
open ing through t.be front wall of the ant nun beneath the check; the bone is 
here thin, and can be readily perforated with a strong kuif(> or ~ci.1iso r:'. Ex. 
t crnal pressure m:~y be afterwards t:mployed to restore the part to its original 
shape. 

Cysts ofthe Antrum (Dropsy of the Antrum).-Tlie antrum is not 
unfrequC'ntly the se:\t of a collect ion of thin glairy mucus. or of a \Jrownish 
serous fluid con tai ning c rystals of cliok:stearine. The old l•1· su rgeons looked 
upon these cases as the result of un obstruc ti on of the or ifi ce of the antrum 1 

ca11sin)! nccumulation of the 1mtural secretion of the part, and hence applied 
to tlicm the term hydrops antri, or dropsy of tl1e antrum. ::\Iodern patholo. 
gil"t:', l1owcvcr, bclie\'e that, at least in the large nrn.jority of instance:-:. t.he::;c 
are (as first pointed out Uy GiraldCil) examples of true cyst ic clil"e:tse, analo
go us to those which arc me! with in other pa.rts. The sy111ptoms of a cyst of 
the m1trn m are ,·cry muc h the same as those whicl1 cha.ra.eterize absct',..s of 
1h:1t cavity, <'Xt'Cpt that no evidence of an inflammatory condition is present. 
The dia,qnosis is. import;111t, as 1liesc cnses are cural.i lc Uy :i n..:ry sl ight ope· 
ra!ion, whereas soli<l tumors of the autn1111 demand a much g ra\'er proeeJurc 
for tltcirrcmo\•al; he nce, in :rny t«l.se of tloubt, t he surgeon f'lhoultl makt• an PX · 

ploratory puncture before re::.or1ing to more se ri1Jlls meni'ures. The treal111ent 
of cystic dif'lcase of the ant.rum con~ists in perforating the a nter ior wall of' the 
Cfl..vity from within the mouth. the cheek being prniou,:;ly di ssected up if 
nece:'$ary. A .!'mall portion of the anterior wall may be excised, so as to 
alJow thorough exploration of' the part, n.nd prc,·ent re-accumu lation. Jf. as 

sometimes happens, a tooth be 
Fig. -103. di5icovcr<'d within the antrnm 

(i ll whichcno:.ethccyst isi-aid 
to be denti[Jero11s). 1 the tooth 
should Uc remo,·ccl with sui t· 
able instruments, introdtwecl 
through the opening alr<'ady 
made. 

Solid Tumors of the 
Upper Jaw-.-Thesc arc 
of various kinds. Apart from 
those which lirn-e alr<:acly 
be('n dC'scrihcd under the 
1rnme of epulis, t here may be 
exostoses spri nging frorn the 
surfo.ce of the jaw, and pro· 
jccting in difforent directions, 
requiring removal with gouge, 
~nw, or cuttin g pliers. Tu
mors, again, may ori~i11atc 
from either wall of the an 
trum, from the mitlar bone, 

Ener11haH<l of ihe nntrum, cncr<Hlth!og u11on the fate. from the ptcrygo-maxillary 
( J,i~ton.) fossa, or from Leliind the 

1 Accoi·ding to i\Tagitot. maxill:ir~· cp;ts of spontaneous ol"igin areill\·ariably con· 
ncctcd with some })Ort ion of the tltmtal sybtem. 
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jaw ; fibrous, myt.'loid. and encepha\oid g rowths are probably those most frc
quemly met wirh in these si uiations, thoug h fatty, C:\l'tilaginous, bony, aiul 
epi th l'l iomatous tumol's have :d:;o been olJservcJ in the s: unc locnJ iti es. Thee.c 
Yarious growths, as they increase in size, produce swelling of the cheek; 
encroach upon the orbit, cm1si ng protrusion or compression or the l'ye, :i nd 
sometimf'S interfering with ,·ision; occlude the nos iril , s imulating n nsal pol_y
JlLISi project into the pharynx, eausing dysp1Hca. or dysphagia; a nd depress 
the alveolus anti hard pnlat c. l'mtsi ng Lulging of the roof of tlic mouth. 
Beside the clcfonni1y produ<:l'<l. 1\icy C\'l' ntu:\\ly cndo\llger life, by in1 erli· rin g 
with rc~pirnti o n and tleglutitio11 1 hy g iving rise to profus<' and repPated 
hemorrhages, 0 1' by involving the base or the skull , and inducing ce rebral 
complirations. 

D iagnosis.-Solid tumors, in volYing tl1c antrum, may be di s tin ~ui:.; h cd 
from cysts 01· abscesses of the ~amc p:w1 1 by noting the hi story of tli e \':lS.Ci h.r 
ob::erYing the uniform, elas ti c, a.ml scmi-tluctuating clia rnctcr of !he enlarge
ment , in the case of' a tluid collection, ancl 1 fi11ally, by means of' an explorn
tory puncture. lt may, howe,·l!r, happe n, as in;\ patient under m.r car<' at 
the Episcopal Ilospi1al , tliat the entrance to tlw antrum is blocked by a s.olid 
growth, the natu ral secre tion of the part accumulating as a coll scqw .. ·nce, nntl 
constituting a. true drop;;.y of this cavity. Under such circumMirnces tltc 
diagnosis would necc::-~arily be obscure. until the gradual increase of the solid 
tumor shou ld render its nature apparc11t. 

It is somet ime,; a matter of great dilliculty to determine the poi1it qf 01·igin 
of a tumor i1n·olYing the upper j:iw; 1hose growth s. which spring from t.hc 
malar bone, tlip downwanls bctwt>en Lh e g11111 and che(' k , causing tlic latHT 
to project at an early period, and only SCC'on <la.rily invoke the i~nlrum; 
tu111ors, again, which origin:ite iii the untr111n, distend it s walls in various 
directions, nnd rl'nder the line of Lh e teeth i1Tegulnr; while, fin ally, f!;rowths 
which originate behind tlie jaw (as nn ::;o -pba ry ngml polypi), thrn:>.t the latter 
downwards and forwards as a whole, without a lt e ring the line of' t.hc teeth . or 
changing the rdnti\•c position of the several parts or tlie Uone. These dis
tinctirn points arc, however, in pmcticc, often obscured by t.be fact th~~t a 
tumol' a ri s ing in one posi tiou may send prolongations in several difforent 
directions, so that. in any particular case, iL may be almost impossi ble to 
decide from what part the growt h or igi na.ll y spm.ng. 

Tlie diagnosis be tween malignaut and non.malignant tumors of the an
trum, is often ext remely Jilficult, as long as t l1 c morbid growth is contincd 
within the walls of t hat casity. A malignant ~dfocLion may, howHcr, Ue 
suspected , if t he increase of the t111nor be rapid. if tl1e patient be pasl the 
period of middle a~e, a nti particularly if the subnrn x illary glands he enlarged 
nnt.l indurated. Whe n the growth has spread bl!yond t he cavity of the nn
trum, the di:i.gno::;is is compamt ivt:ly easy, the ordinary eltnrae tcr.s of a 
malign.int tumor being, under these c ircumst;mce:'>, spcNlily d<n-eloped. 

Treaf111ent.-Tlic only tn•atment whic-h can he of' a 11 y SC'i'viee in cai::;es of 
tumor of the upper jaw, is extirpntion of tile groWlh , which m:ty require the 
removal, partial or complete, of the supe rior maxillary and perhnps of tlic 
m:ilar bone. Jn Ilic ca.i:;e of' a umz.11ialig11ant growt h, spri ngi ng from the 
untrum 1 there can Uc 110 quest ion as 10 the propriety of the operation; a.ml 

~st~· g::I'f L~:~::;t~:·:~:;~·:~-i~,:~~~~:i):Ii,~~:~;1'.~i~~~:~1i:·:tr~,:~~j~/'.i 
~~~ ifl~;;~~:~~ tp~~C~~~jf,~f~1~e ~71~ ~:~~~~.j ~~~:~ CS7)~.~~:~n \J1;;~1l~~ t11)1l:O!~~:~rt;c~r:~:~ 
ant nnn i if, bowcrcr, the soft structures of tlie check be i1n oh·ed, or if the 
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s.ubmax illary glantls be much e nhirged and indurated, CYen though the 
growth Uc sti ll limited by the walls of the :rntrnm, operative intedim:_on('e i..:. 1 

as a rul e, to l>e a\'oidecl; complC'te ex l irp:nion would scal'cc ly be pnicritable 
unJ.(•r s uch circumstances, while n partial removal of the d isease could but 
render the patient's condition worse than before. Lawson ha:-<. howen•r, 
n·portcd a ca~e in which he rcmo,·ed as much of the grow th a;;; could be 
rPathed. wi th the implicated integument, and then applied the l10t iron . nnd 
dre,-~wJ. the wound with chloride of zinc paste; the cau terization was subse
quently twice repeated, and the patient ultimat ely rccoYCr('(l. 

Excision of the U pper Jaw.-To Lizars is ju . ., tly ascribed the 
cr1,;dit of havi ng first proposed excis ion of the whole upper jaw for tumor of 

the alltn1m, and to Gensou l ( in 1827), that of 
Fig. -104. having lirst actually perforn1ed the operation, 

i~:.~ -- ·. ~!.~~ii~:T;~~:i'.oJ~~~~~j~:::'~~r~~5:~~~iS~:~~~~1~I~i 
h1/ .. ~~-,_. ~. a.dvisecl by F e rgns:;on, which. consists in di,,iding 

, ~ ~ · ~'.~~.'~-\'.'.'J~:i:~: 1 ~:·~l~r:'.'.,~:~:'.nl~i~·~t:~::~::.::'.:~~:~ 
from the root of the ala, between th(' side of the 

~ nost> and til e cheek, as f'a1· as the na~al bone, an ti 
then cutting transversely opposit e the lower border 
of the 01·bit to the zygomfl.ti c prOC('SS of the nrnJar 
bone. Th l· ffap thus marked out being di s::ecte<l 

(F::;:1~;;1 .~r the upper jMv. ~?:~ s1::~~~=:i~u1;~~11~ \~\t;~::~ee~11f~ro)'.;c~ ~~mi~1::;!io~~ 
from the angk· of the mou th across the cheek to 

the mala.r bone, supplementi ng this cu t, if ncce:o:~:.1ry, by one tl1roug h the lip 
into the nostril, and Uy a. sl1 ort longitudinal i nci~ion n.t the mnlar extremity 
of thaL fir;;:t made. Liston's method, wliirh, with ' 'arious s light modifica
tions, is sti ll often adopted, cons ists in making one incis ion from the exter
nal angular process of the frontal bone through tlie check to the corne r of 
the mouth; a second a long the zygoma , joining the firi't; :rnd a third from 
the nasal process of the m:lxilla, dcrn.ching the a la of the nose, and cu tting 
through the lip in the me:-ial line. 

By any of the,.;e me thod9., the whole upper jaw may be readily removed, 
the tiaps being dissected away from the su r face of the tumor , anti the bony 
eo nnec:tions of' the part se,·ered with a Hey's, or oilier small s.aw, a.ml strong 
cult in~ pliers. One, or, if neccs:;:iry, two incisor teeth being extmt tetl, the 
saw may be t~pplied to the alveolus, to the floor of the nostri l, or to both, ~o 
as to c111 a dcf'p groove in which the blades of rli c cutting forceps may be 
applied; the ha.rd palate is then cut through with the latte r ins tl'ument , the 
sofL palale being detached by a t l'ansversc incision, or, if prncticablc, the 
mucous coverin g of the roof of the mouth being turned backward~ in the 
form of a fl ap . The malar bone is next cut a.cross into the spheno-ma.xi llary 
fi s::.:. ure, or, if this bone is itself to be n·mond, its 01·bital and frontal pro
ccs£.ies, and the zygoma, arc similarly diddcrl. Finally, one blade of the 
forceps is introtlurcd into tlw nostril, and the other into the orbit (t he im
portant Stl'ucture,.; in the latter cavity being pushed and held out of the way 

~~:,~~~~1c '~'~11:d~~n°i~ 1~n~::~'~11~1;1 8~~it~11·~;;1~~i1 c~,.: :;~ ti11:~1~~01~~j~~:.'C(~f~ot1~~:p~ 1~(~~,i~~~ 
by Fe1·gusso11 (Fig. 2%), and forcibly depressed, the infra-orbital ncrYe 
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being carefully di,·ided for back, and any remaining attarhmcnts l'evered 
with a few strokes of the kn ife . llcmorrlrnge being ru'l'C:::ted by lig:\lion of 
:lny Yessel that can be reached, or by the :1pplication of tlie hot iron, if neces
sary, the large cadty that is left i:;; to be stulfocl with plcdgets of lint furni::;hcd 
with a stl'ing, to fo.cili1n.tc witlidrnwn.I through the mouth, rt11d the exter nal 
incisions accurately adjusted with the interl'upted or twisted rm111re. 

Pm·ticd E.rcisio1t of the Jaw may often, in cases of non-ma lignant tumor, 
be aJ\'antageou.::;ly substituted for complete extirpation: thus, if the orbital 
plate be not inrnh'e<l, thi:- may be lcl't, a groo\'e being cut with the !'aw 
across the bone below the orbit, and the cutting pliers subsequently applied 
in the same line; or if, on the other hand, the alveolus and hard palote be 
hcailhy, the saw may be applied ubo,~e and para.lid to the a.lveolar Uonle r of 
th\': jaw, antl a.gain in a line perpendicular to this, so as to connect the former 
section with the orbit; the inner angle of the orbit being then cut across, 
the upper part of the jaw m:iy be separa.tecl with the lion-j:iwed fol'Ceps, as 
already described. Finally, it may be adv isable, in some instance!', to adopt 
:Fergusson's suggestion of cutting into the centre of 1he diseased ma.o;s, and 
working with cunecl forceps and gouge towards the circumference, i11stead 
of undertaking a. formal excision. The feeling of surgeons, generally, is un
questionably oppo~ed to these partial operntions, the professional mind lJC'i ng 
probably still influt!1wed by Liston's unqualified condemnation of such '"nib
bling and grnbbing" procedures; as justly remarked, howcn·r, U_y l\Ir. 
lleatli, it remains to be seen which practice gives the bt>st results. Jn the 
case of small tumors, or of necrosis, excision may be sometimes accomplished 
from within the mouth, without any extel'nal incision. 

The results of excision of the upper jaw are quite as favorable as could be 
expected, in view of the severity of the operaLion; 17 cases, quotctl by 
Ileath from the ]Jfedical Times and Gazette, ga\"e 14 reconrics; and 20 
cases tabulated by Ohleman, of Bremen, gave 17 recoveries; while 1 :2 cases 
of par1ial excision collected by the same writer were uniformly succei::.sful. 
The chief dangers of the operation appear to be from shocl·, from ltemor
rlw.qe, and (if an an<EslLetic be used) from entrance of blood i1do the air
passages. 

(1.) Shock is not so much a source of risk in cases of excision of the jaw 
merely, as in those cases in which the jaw is removed as a. prel imina.ry step 
in the extirpation of retro-maxillary t.umors. It is diminished by the use ot' 
chloroform, which, as the hot iron may be required in the latter stages of tlie 
operation, should in these cases be substituted for ether, on aceount of the 
inflammable nature of the latter agent. 

(2.) lfemorrlwge is always pretty free in tlrnse operations, during the early 
stage, particularly if the incision through the chC'ek is adopted, when the facial 
artery is cut at u point at which its calibre is considerable; the surgeon may, 
if he think proper, apply a ligature to this vessel before proceeding to the 
other steps of the operation, but, as a rule, the pressure of an assistant's 
fingers, or the application of a serre-jinf', will suffice to control the bleeding 
until the whole excision has been completed. At a later stage of the opcm
tion, there is again pretty free bleeding from branches of the internal maxil
lary, which are necessarily cut or torn across where the jaw is remo\'ed; tliese 
branches may be secured by ligation, or may be occluded by a fow touches of 
the hot iron, which will often be found a more co1n-enient application in this 
situation. ln order to prevent hemorrhage during the operat ion, Lizars ]11'0-

posed and practi:Sed ligation of the carotid artery, as a preliminary proceeding; 
this plan is, however, abandoned at the present day, both as lmm:.:cessary, and 
as, in itself, seriou~ly compl icating the patient's condition. The tendency of 
modern surgical writers, indeed, is to svcak \'ery l ightly of tlie risk of' hemor-
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rhage in excis ion of I.he upper jaw, and Prof. Gros;;, in nllmling to this 
subj1·ct, goes so fo,1· as to say lhat "no skilful su l'geon now even C'mploy;;; 
compre,-:-;ion of the carot id artery in these opera,tions," and that •· th<·rc: an• 
no structures in the body of' the same extent , in their naturnl and tli"c'a1:ied 
condirion 1 the remornl of whicli is attended with so little hcmorrha~c." \\'ith 
due diffidence, I must express my dis:'.'ent from this opinion. I Udicve that 
profuse bleeding is a mol'e frequent cause. if 1101 of dea1h, at leac:;t of danger, 
in PX('ision of' the upper jaw, than is commonly acknowledged, and should 
consider compref':o. ion of one or even both carotids, during the ope rat ion, a 
l1i gh ly proper a.nd judicious prrcaution. Another plan. which is s11gg:es1ed 
by Fer~u$::'>n, might also bt• adopted with advantage; this is to notch, if not 
fairly di\·ide, the ascending process or the superior maxilla. with the ah·t•olus 
and hard pa.la1e, before dissect.in~ 11p the cheek or e\·en cuUing into lhecheek 
at nil-the most tedious part of the operation being thus accomplished, before 
any incision is made into the most nlscular parts. Ligntion of the carot id 
may oecnsionali)' be rendered necessary by the occurrenee of co11~ec 11ti,·e or 
second;~ry liemorrhage 1 as in a fatn.I case under the care of Le Gros Clark, in 
wl1icl1 'Yagstaffo tied the carotid for profus<> Uleeding occurring on the ~eventh 
day, and :.i succe~sfu l CU$C recently recorded by " ' · II. P:rnco:ist, of thi:-; city. 

(3.) Tbc risk of s1!ffOcation .from blood flowing into the afr.passr,_qes, 
during tlie operation, is of course grenter when the patient is in :t .:;tale of 
amesthct'lia, 1ha.11 it would be if chlo roform were not e mployed; and in :\Ir. 
Hcwe1 t's wpl\.known case 1

1 the fo.1al result was a.ltributetl to this cause. To 
prc.,,·eut such an occurrence, a nmsthcsia !'hould not be pw~hed funher than 
ab.:;olutely neee~sary, and a.:;sistants should const:rntly mop out the mouth with 
spongC's attached to sticks of a suit:iblc length. NUssbaum believing that this 
is the principal f'O m·ce of risk in jaw operatiOn!l. 1 advises the prcliminar_v per
fol'mance of a temporary lrachcotomy, the glott is to be closed with a piCct' 
of' oilc<l linl, and chlorofOrm to be administ('red through a tracheal tube; this 
plan has. with ntrious modilieations, been adopted hy othe r sut"gcons, includ
ing Little, of New Yol'k, a 11d C heever , of Boston, but, l confc..;s, secm5 to 
me mt her adapted to complicate than to facilitate the operation, and 1 can 
but i:::ay 1he same of Hose's and Burow's su7gciit ion, that the patient'~ head, 
during the operntion, should he thrown back ~o far as to allow the blood to 
flow through the nostrils. 

E.rcision of the greater part of bQt/l Upper Jaws was performed by Hogcrs. 
of New York, in 1824, and complete extirpation lms since been praciised by 
Heyfold~ r , i\laisonneu\"e, Simon, Carrothers, Brigham, and others; the whole 
num!Jcr of operations on record, is about two dozen . The incisions for this 
operation, which is one of tile gra.vest cli aracter, consist of a median di,·i:>ion 
of the upper lip, with separation of both nostri ls-a duplication, in fact, of 
the operation recommended for excision of either jaw fieparMdy. \\'hen 
portions only of the jaws arc to be remov~d 1 the surgeon may adopt a plan 
suggested and successfu lly e mployed by Porter, of Boston. This consi~ts in 
making a Y·incision , the loug arm of the Y di,·iding 1he upper lip , an<l tlie 
small arms entering the no:>trils, which ca.n then be pushed upwnr<l:> so as 10 

n.fiOrd a considerable amount of room. 
ln u.11 operations upon the upper jaw, thc skin conring the tumor should 

Le sc rupulously prese1·vcd, no matt.er how thin and diMencled it may nppcar. 
To complete the subject of excis ion of the UjJper jaw , the following statistics 
of the operation are quoted from 1-Ie)i'eldc r. 
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r-.·atureofoper:uion. 

Compll'teexcision of one jaw 
Partial " ·· . 
rompldc excision of both jawi' 
Partial " 1

• 

':~:::;;· I 1 ·::·::~;:r' 
141 51 33 
1J3 4~ 35 

1~ i J ~ 

ne~ull 
11ultuowu. 

57 
70 

Jl. Braun lws talrnlatcd 23 <'a!'-1·~ of double excision, chls8 ifi1.:J as follows:-

Na1ureofoperatio11. 

I 

':!•:,'.;,'!'.· Rocornod. !___:::_ 
. 11 i 4 
. 5 5 ... 
. 7 6 1 

Tumors of the Lower Jaw.-Gystic, Fibrous, Fibro.cellular. Car
tilaginous, Bony, Jlyeloid, and A'ncepltaloid growths are met. with in thi s 
situation, commonly originaring in the cancellous structure in tltc centre of 
the bone, and projetting both into the mouth n.nd downwards into the side 
of the neck, in the form of rounded or irregularly loLcd masses. The rcnmrks 
whid1 were made a;:; to the imporlance of a correct diagnosis, in cases of 
tumor:; of the upper jaw, are cquallr npplica.blc with regard to tho~c of the 
infl'rior maxilla-simple cy8lic growth!'. being usually readily curable by hy
ing open the cyst and stuffing it.'i ca,-ity with lint-no1i.ina.lig11ant, solid 
tumors rerjliiring excision wiLli saw and cutting pliers-and cancers of rliis 
part, on the other hand. oft('n not a1lrnitting or any operati,·e interference 
\1 h:Hl•nr. )lauuder has sunccdcd in two cnse~ in removing solid tumors of 
the lower jaw, without making any cxtern;.ll incision. 

Excision of the Lower Jaw .-11 i~ occasionally possible, as recently 
a<h-i:;ed by lleath, and as long ago done by the late J. Rhea Barton, of this 
city, to rcmo,·c non.malignant solid tumors of the lower jaw, wilhout sacri
licing the whole thickness of tile bone i and it ii;; ccr!ainly desirable, undt!r 
such circumslancei;;, to preserrn the ba::e of the jnw, for the re:1sons already 
gin·n in speaking of necrosis of this parr . If, hoWC\'f'r, the whole thickness 
of the bone on one 5icle be involved. excision may be pcrfornwd by making a 
single incision :don~ tlie base of the jaw, prolonging the cut, if necessary, in 
a line corresponding to 1hc po,.;;i1ion of the ascending rnmus, and curving the 
anterior extremity of the wound upwards, towar1l but not lhrough the pro· 
labium. If 1hc por1ion of bone to be rcmo,·ed extend beyond the mcclian linc, 
a ligature ~hould he pai;;secl through the tip of the tongue, to prevent its 
rctrattion when the muscles of 1he floor of the mou1h are di\·ided. Jn this 
fir:;t incision the focial artery will be cut, and should be immediately secured 
with ligatures. Tiie flap, fo rmed as a.hove directed, should be carefully dis
sected up, and the inner side of the jaw cautiously cleared, by separating the 
soh tissues of the mouth-u tooth having been previously extracted on either 
side of the tumor: the saw i~ to be applied so as to cut a lkep notch through 
the ah-eolus, the bone section b1::inp- subsequently complctl!d either with tl1e 
1mw or cutting pliers. The part to be remo,·ed is then seized with the lion
jawed forceps, :~ncl wrenched oui, atiy remaining :ittachmeuts being severed 
with a fow strokes or the knifo. 
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If lhe morbid growth inrnl\'C 1he angle of the jaw ancl pnrt or the a.;;reiHl
ing mm us, it will Uc necessary to <lisarlicubtc the bone upon th:it side; in 

]t~::~c~I:\~~' t ~:~e ~<~~C~R~~.n f J~~~~:~tc:C~~ll r~·~~ 
when the bone, having Ut•cn divided i11 

front of the tumor, is to be cll'arcrl hv 
careful d i s~cction, the surgeon tlu:;1 
depressing the body of the jiw·, $0 a.; to 
re11der ten:<;can<l faci lil:ite tlie di,·i;.;ion 
or the attachment of' the temporal 
muscle to the coronoid pro<·c:; ... ; rhe 
jaw being twisted somewlml out11:u·<l.;;, 
1l1l" joint may now be opened from the 
front, nlld dirnrticulation completed. 
The edge of the knife should, tlirough
our, be kept. close to the bone, lest the 
intc1·11r~l maxillary or even the ext1.'r
nal carntid artery i-hould he accick111-

~: ~~~ k :'~~ t~~ ~~~at u 1~:~,11~~-1:1· ~ ~ '.1 ~~·on~l': ~: ~ 
di:ntal artery in t l1ccut surface of bonl', 
by the application of ~lonsel's snit or 
the actual cautcry, the external ineis
ion may be closed by means of tlH• in
terrupted or twi1>tcd suture. Cuti! 

Disartieul~lion of lower j~w (Fergusson.) ~\~~~/l:I i~C ~~:;~1~~~{e1~- li~::~iS:~·~i:<1l1,1 ',:.,:~~\~ 
may be given through a tube. Jn order to nsoid wounding the portio dura 
nerve or parotid duct, J. L. Lizars, of Toronto, recom1m·nds instl'nd of the 
incision abo,·e desGribed, one pa:ssing from the commissm·e of the lips 0111-

w:H"<ls towards the ear, diRnsticulation being readily effected from within the 
mouth when its orifiee is thus enlarged. As already mentioneJ, l\faunder lias 
reponcd two ca<:.es in which he siwcceded in removing large tumors ol' ihe 
lower jaw, without ;:my external inciRion whatever. 

Metallic caps, to fit the teeth of the remaining portions of the jaw, an( ( 

connected with !\ spring to a simih\r contr ivance applied to the teeth of the 
upper jaw, ::ire sometimes employed to prt.ffcnt distortion from the action of 
the muscles. Such an apparatus, is, howC\·er, according to llcath quiw 
unnecessary, as the bone quickly re.o:umes, unaided, its normal position. 

II' !he tumor be ,·cry large, i11'·olving both i;ides of the jaw, a U-sk1ped 
incision <lidding both facial arteries nrny be employed, as recommended by 
FcrguRson; or, as advised by Heath, the lower lip may be di\"idcd in the 
med ian line, a11d Llie flfL!JS dissected back on either side. 

Excision of a part of the lower jaw for tumor, which was first pcrfOrmet.l by 
Deaderick, or Tennessee, in 1810 (though lt is case was 11ot published unLil 
thirteen yea.rs later ), has been practised a great many times; and, except in 
cases of malignant d isease, with very good results. The proportion of fail
ures under tl1e latter circumRfances (twenty-one out of' thirty-nine cases, a.C· 
cording to Heyfoldcr), authorizes the question whether, in a case of cancer 
of this part admitting of any opnation, complete extirpation wou ld 1101 be 
better than any less sweeping measure. The following statistics ot' exci~ion 
of the lower jaw,)Or all cu.uses, are taken from lleyfelt.ler. 



DfSE.\SES OF TIIE P.\LATE. 

Xntureofoper:i.lion. 

jaw 

WholrSo. 
ofc:I»<'"· 

H 
!Hl 
•.J 

I 
.t;J 
33 

73T 

lk~ult 
uukuuwu. 

Anchylosis or Closure of the Jaws may follow ~loughi ng reirnlting 
from thl' abu.:c of mel'(·ury or from cancrum ori,-., or occurring in the courl'{' or 

low fon.·~; it. may al,;:o be caused b~- rheum:uoid arthriti,;: 1 IJy the coniract ion 
of 11\(' (•il'at ri x of a. burn. or by a wound of th e tc111poro-maxill:wy al'ticu la tio n. 
If tht ane li y lo.:;is be confined to 01te side. it may be re medied by a res.ort to 

:1:.~,7;~:::;; ~:·c ~;;:~1::·c~~5 t l~~-l('tr~~.~~n .f.;.~c ~J~t i~:~:~I; /1'.~~· \~~~1~ 1~1~'~·~fJc~l1~~a~~:i ~~ 
madt• i11 front of the cil·atri:c If' both sides of ti n• jaw m·c n.nchyloscd, pro-

~1~d~:~u;~at~ t :.~~,~~~1t~1! ll~~!1:~f i~~-o~·f 1 :;~e c,~~~1~tkh~·e (i~~ 1il; ::~;1 ;·,~~1 'c~~~ :~.~~~~·; P:n:~~:;~ 
from within. rmd gradually <;;ep:1rating the j:iws hy nwan,;; of a 5('l'CW dilato r, 
or, which Ilea.th prefer.-, hy thc u.;e of metal .:hil'hb :1daptc·d lo 1he tN•t l1 , a nd 
forced apart with wellg{'"· This mode of 1reatment. though both tecliou~ nml 
painful. ean , aC'cording to H eath, ht' made. with car(' and allention, to y icl<l 
n'r." )!OOd re;;:;ults. An inp;1•11io1i:-. :\rr:\ll[!ement of ptdleyR and il!ather :;tmps 
ha .. .:; Leen succc:5,.;fu lly em ployed by Dr. B. J . D. lrwin, of the U. 8 . Anny. 

D1:;E.\~ES O F TllE r.u~.\n:. 

Cleft Palate.-Thi,;; is a congt•nital deformity con,.;isting of a cJ iyi,-.ion in 

'i~~:";;:r'~:l '~i;~~l~f~,~!~e 11~):,~1~r~'"11:~:~~l1/1i:; ~:y ~~·~~;~~~1 ti~~ ,',~;~01~::~. ~;.i~~:~ 
mouth, bein[!, perhap,;: , adtlitiona.lly eomplicat('d by the <'Oexi~tcnce of harc•lip. 
) lm1• rarPly, the hard palat<' is cleft (in connection with lwrclip), tlw ~oft. 

pal:tte and unilaescaping. Jn some ca.se.s, 1hcre i1' a double fi~~urc ant1•riorly 1 

the intC'rmaxillary bom• projecting' between t.hc two cleft;; . JJ th<' dctitil'ncy 
Ii<" <'xtcn"i,·c, a cleft palate may interl'en· .seriou~ly with dt•glutition by allow
in~ rPgurg-itation th rough the llOi\~', and in all ca.1><:.S it causes indistinct articu
lation, with a di~agreeablc• modifi<"alion in the tone of the mice. 

Trratme11f.-If ,·ery 1'l i:rht, and limitC'cl to th{· ~oft. parlR merely, a ('ur<.: 
may "OnH!tinw" be obrairn·d hy Cloqtwt'.s phl.n, rf'('.(•11tly rc,·i,·ed by Ma,.011. 
of r(·pcatetll_y caut1::rizing the anµ:le of the clf·fl, and tht•n waiting for cicatriza
tion to prodn<'e contrn<"tion. .As a rule. howe,·cr. ch·f't. pafatc can on ly IJc 
l'PllH'iJiccl hy the U<:.e Of thf' knifi.:, thC Operations :1.pplie\l IO the ~Oft palalC 
!wing- called .''i'tap/1ylorapliy and Staphyloplasty, and tlmt to the hru·d pablC, 
lrrrmoplasty. 

Staphyloraphy.- If' the case be compli<'nt<•fl with harelip, this i;:hould 
ht' Opl'raH•d on in infoncy, the patient weiring subc;.1 . .-quent ly a suitable tl1P<.'k

(·ompr{'""Or, s:o as to <'l1<'0t1ragc contract.ion of till' fi,..surc. As the op<'rntion 
of :--taphylornphy is both painfu l and tediou~, it was form<'rly cons idered nccl'S
i-ary to wait urni l the pati1·nt ~hould be old enough to he him,.df anxious for 
a ('L1r1', and willing to co-opnate with patience and fortiwdc in the "lll'g'{'On's 
clfort~ for hi!' relief. At the prc,.('nt day, howenr, with the aid of a11~l',.;tltc1 i <'~, 

and particularly with th e fa<'ility afforded by t he u:-oc of OTH' or othe1· or lhl' 

iugc:nio11R gags devised by Coleman, T. !::imit.lt, \\'ood, )Jason, \\"lii tclicat! 1 
47 
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Fig. -:IOG. 'Ycil', :rnd other SUl'g'l'()JI.;, if j;; 

no longer though! impcnllin 10 

wait in all cn.::cs until adult life, 
and numerom1 highly ~llt'C('ssf'ul 
oper:uions upon youn~ childn·n 
!Jave now b~en pcrf'orm('d unc\('r 
the.::ccircumstnnces. Tlic:,rrcat 
object of operating at an enrly 
period, in these c:ai<cs, is that 
tlic fissure may be clO:"Nl before 
the cl1ild ba.'i acf)uir<'d llw pe. 
culiar 11a~al tone of ,·oice which 
habitually accompanies thr tlc· 
f'ormity; and the a~c at which 
the operation should ordinarily 
be auemptcd, in s uitable ca .. c:-:, 
may b<> g iH•n, upon the n.utho1·. 
ity of llo!mcs, as about thl'ec 
years. 

Whitehl'ad's gag ~nd t<'lnguedl'prl's~or. The first suece.o:.:;ful staphylor. 
aphywa.s clouchyHoux, in 1lil!), 

n.nd the operation ha~ since been illuslrntetl by the "~arrens, fathe1· a.nd f;:On, 
)!Utter, Dit>fiCnba.ch, Lisi on. F crf:!u,.son, SCclillot . Jlctt::wcr,J. l.)ancoa.st, Av<'ry, 
Collis, Po!lock, and others. I u its sim1ilest form, the opCl'a!ion consists in frc,.]1. 
cuing the edges of the cleft, :rnd then bringing them together with a sulllti1·n t 
number of' intel'rupted i-utures. In orcler to diminish the tension upon tl1c 
stitches, Houx employed transW!rSe incisions, fol' which Dieflbnbarh jut\i. 
ciou:.:ly substitut('d incisious parallel to tl1c fissure. "\\'-arrcn, in 181~. i11tro. 
duced a further impro,·crnenl, wliieli consisted in diYiding the mu,;cles con 
tained in the posterior pillar of the fauecs; !Jut to Fergusson. in 181~, is due 
the credit of fhst distinctly pointing out tlie importance of a prdimin:i.ry myo. 
tomy, !'-Oas tempol'arily to paralyze the Yehnn, and thus pre.,.·ent distul'bauce 
of the line of' union by the nrnscular action of the parts. 

l<'ergn ,.:-:on's operation con,;ist~ in divi<ling the lcvator pain.ti on either l'ide, 
by introduci11g a CUJ'\'etl knil'e through the fissure and cutting from abo\'C

then di\idi11g the palato.plmryugeus Ly snipping the 
Fig. 407. po--tcrior pillar of the fau(·c::- (a.." \\'Hf; done hy "\\~:U· 

n•n), and, if neec.-.:"ary, siir1ila,dy dividing the ant('rior 

AA pil!ar, containing tl1c paJato-glos;,u.s. Pollock :ind 
j fl.' ~falillot di\'itle the Jeni.tor palati by what mi;::d1t be 

; r ·~~ cn.llcd n. s.ubmucous section. thrusting a knife 1hrough 
th l' palate near the hamul:ir proce~1' on either :-.idt·, 
n.n1l i:.e\'Cl'ing the musculal' fibres by raising the handle 
antl deprC:"Sing the bl:itlc or the instrument. This 
di\·ision of the muscl(~s is often altendcd with more 
Ulceding than any other pn.rt of jhc 01wration. and 
hcuc(', if chloroform is to he used, may Uc :llhanta· 
geouf;:ly postponcd 1 ns rccommcmlcd by T. Smith, 
1111til after Ilic i11trotl11ction of the sutu res, or, on the 
other lmnd, ma.y be done, as ad\"iscd by Callender, 

!si:dillol'!! opcrn.tivll for u:itlio11t chloroform, a few clays before the rest or the 
&taphyloraphy. operation is performe<i.1 
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Paring the edgPs oftheJi.ssure may l>e eiihcr thf' firi't or tl1e second :;lep of 
the opcr:ition, a<.:tonling as rnyotomy ha,. or ha" noL been prc,·iou;;ly per
formed. The ~urgeon m~iy seize the tip of tlie urnla on either gidc and pare 
the edges from before batkwanls, by trnnsfixin~ the prut with a shn.rp-pointed 
bi~toury nenr th<• angle of the elef't 1 th<' angle it~elf being sub~ecp1enli_v frt':-.li
ened; or, as a(h·ised by Smith, may cut from hehi1ul forwanl~-thc ad, an
ta~c or this plnn beinf! that the blood tlows backward:;, aud t\w:-; does not 

~~i~~·11;:~1 ~~~~h 1~1:1~·a~1\ni~~c\;:~';·,1ai~~r s~~~~~·::~;I i1~~;~1:uf~~e;J1;11~/:1.~htil~e c~ti~~:;~:1~ 
practi~cd by I~a11g-enbeck and Collis in cases of vc::;ico-Yaginal fi:-;,tuln, and Dr. 
Forbes has, in cases of slight extent, ingcniously adapt<•d i\Cl:uo11's harelip 
opcl'ation, surrounding the ti~su 1 ·e with an inverted A incision. tltc rc~ulting; 

wound becoming, by the dropping of the flap, oft~ diamond 0 ::.hapc. (Sec 

pa~e 717 .) 
The i1llrod11clion of the s11t11res is probably the most difficult part of the 

opcr<ltion for cleft palate. If the ordinary ~ilk ;::;uturc is to be used, the plau 
sug:~e~tcd by Avery will be found ,-ery connrnicnt. This consists in i11tro
d11cing. with a ::'mall 11<1.'\us needle . on one side· a single tlirf'ad, and on the 
other ::'idc a loop of ;:;ilk : one end of the £<inp:lr thn:a(l being then pa<.:sed 
tliroup:;h the loop, the latt('I' is witlalmwn, carrying the !:'iugle thread with it, 
and thm; n. .. ulily bring.ing the suture into place. By this mode of'procecdin~ 
the needle is introduced on either ~idc.fro111 below, tlius cnabli11g the :-;urgeon 
to regulate the di~tanc:e between hi:; stitdie5 with greater a(·curnty than would 
otherwise be possible. Instead of lhe ~ilk suture. T. Smith employs fine cat
gut or hor-;ehair, while mn.ny American surgeons consider sil\'cr wire prefcr-

~!:~~l~~.;~i:yit~rli\~~-r~;t:1~:;~~~· be~,1~~'t:il~~a~~~(~)~1 t~::;:~"~t~;.'·~~~i;~~~~17o~~~1~
1~'. 1 be 

The mode offa«>trninr1 the suture is a mnttcr of ::-ome important<': Ferg-ns
son pa:":;b one end through a slip noose fornwd upon the other, and drawing 
thi:-;, noo."e tight. nms it up so ns to approxinrntc the edges of' tlie (i;:sure, 
S('Clll'ing tlic whole with an or<linn.ry .-::m·µ-con's knot. If horsehair be u~ed. a 
triple in~tcad of the common double knot, i~, aceonling to T . Smith, neces
S;1ry ro p1·e,·ent ,.;lipping. The wire suture m:1y lie "('Clll'('d by clamping 11pon 
it a perforated shot, bo1h cnrl;;; being pa:'!':l'd through ihc same ~hot, or om· 
shot appliNl to (•ith<>r side of' the cleft, according to the ~urgeQn's f:~ncy. From 
tl11·(·c to (h:e suture:; are u~ually required, and tit(')' i-liould cuter and leaq• tlH· 
pabtc about n quarter of an inch from the fre<;he1wd cclgc on either i'ide of 
the deft: they mu:st nol be drawn too ti,!!'ht, it being always rem('mbcred that 
they are ffil'ant not to pull. but merely to hol(l tlw edge<; togeihcr. The antc-

;li~r 1~;~~,:~t i :nu~ ~11~\'.~ e~i1 ~~~< ~~~~.:1~0!~~·;,: 1 t~ :~l l l'~:.:~ 1~ ;:~<':::~ct ;~t~~:·ef~~~~ t;,;t ~1~r:~; i : ~ c7~· 
sions :should he made on either «.idc. 

The g11tu1·c:-:, a:; a ruk·, should not be remon•cl until the eighth or tenth day, 
and then one or two at a time-thr patient during- the internil bei1ig fetl on 
liquid but nutritiow:. food, and kept as quiet ns po:ssiLle, though not neccs
snrily confined to hNl. 

After the operation, tlie voice is occa~ionally oh.i:;rrvcd to have undergone 
imnwdiate and d<'eirlvd improvement, bnt in mo"t ca~e:;. at least in ;1liult". a 
con~iderahl c lcn~th of time and a. long cour:-;e of \.Ol'ai gym nasties will lH! founrl 
m·cc,.:-ary to rc:.-;torc di:;tincl articulation. Tlie iwpairment of' voice which 
pcr:.-;i:"fS in these ca,t·!'l-1 i", ns pointed out hy F . )[a,.;011, due to the lt'11:-;io11 of 
the pal:1tc which fol'm:-< a. curtain tightly ::trcleh(•d atrO<::'; the faucr~, while the 
air enter:' t!H• po~terior nan·~ aLo\·e; to rem('dy thi~. 1fa"on ~mppl< 1 11ll'11ls the 
ordinnry operation by Sc\·ering the attaclmicuts of the palate to the fauccs on. 
either :;ide. 
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Staphyloplasty is a name employed by Dr. SchOnborn, :1 Gcrm:i.n 1:.11r
geon, for a.n operation whicl1 consist:; in taking a flap of mucous mcmhn.inc 
froll) the posterior wall of the pharynx, and don:-tailing- it between the frl'~h
C'ne<l e1lges of the palatal cleft; the :l(han!agc claimed for tliis metho<l is that 
the improvement. in Yoice is greater tha11 after the or<linary ope ratio 11. 

Uranoplasty ; Uraniscoplast y. -The merit of' first devising an 
operation for t he cure of fo;sure (If t he hard palate, is due to the htc Dr .. ). 
l\lason \V :uren, of Boston. who pul>lishcd an account of his procedure in 
ltl-13. Jl is plan was to dissect up. with H long double-edgetl knifo cm·v(•d on 
I he flat, the mucous covering of the hard palate, begin11ing on either side of 
the fissure, and rarrying the dissection back to the alveolar processes; the 
pcndulo11s flaps thw; formed were then united in Llic median line. Another 
plan, which Fergusson prt"fors, is to mak<' an incision parnllel to the ah-eo lus 
on eiiher side, a.n<l carry lhe di.::<;ection towards tlie free margin of the fissurc. 1 

l,angcnbeck uses n. blunt in:::tnnncut, with wh ich to scparatu the pcriostcum 
from the bonC', in order to take idrnntnge of the ostco-~cnet i c power of that 
mcmbra.nc; and h is operation, which has been frequent\~, pcdOrmcd in Grr
many, has be('n suceei'lsfully repeated in this country by Dr. " '"m. H. ·w hite
lt(·atl, who published an exeelleut paper on the snbjec1, wit Ii an analy~i~ or 
.').) cases, in the A maican Jonriial of Aledical Scimces .fo l' October, J 8fl8. 
}'ergu:::l'on, re\·i \·ing a suggr>stion or DicffCnba.d1':., has propo,,.ed, as an im. 
pro\·ement upon Lang:enbeck's metlio<l, to divide the hard palate on either 
sitlc with a clii:>el, and then fo 1·cibly prc.1:.s and wi re 1he :;:egmcnts together so 
a:-; to diminish the median fissure. Eighty-two cases had lirns Leen treated 
by Sir "\Ym . Fergu:-son up to 1hc end of l tSi5, and, with some few exceptions, 
with very remarknblesuccess. 

IL is a disputed point amongst surgeons, whethel', in dealing with a fi:::-.ure 
of both hard and soft palate, au nucmpt sho11ld be made to clo:::e t he whole 
gap :\t once, or wheiher the opera!ion should bl:' divided between Se\·ernl sit. 
tings: 110 positive rule can be gi,·en upon tl1i:s point, but l lolmcs's ad\'ice 
appea rs judicious, \·iz., to be content. with closing a po r tion of the hard pn.latc 
at the tfr::;t operation, pro,·ided that the pa.rls conw eas ily together, but, if it 
r.;\1ould Uc found necessary to detach the :soft parts through the who le extent of 
the cleft, then fo attempt complete clo:.ure at. one operation. According to 
T. Smith, if staphylornphy be perf'or1nc<l at an e:wly age, the fissure of the 
hard pa.bite will sulisequently undergo contraction to such a.n extent as to 
render it possible, iu most case~, lo dispeu:;e wit h any furthe r opern.tion. 

J n cas.cs of cleft palate not admitting of surgical trea1mcnt, and in most 
ca~cs or Acqufr,,d Pc1foration of the llard Palote, p:wticularly as t he result 
of 5yphilii'i, obt1uators of' metal, iYory, or ntlcanizecl I ndia-rubber, m:ty be 
worn; one of the b(>~t instruments of the kind is !hat dnis('d by King.;Jcy, of 
Xew York; it is pl'Ovidcd with a ,.oft curtain of J11 dia-rubbcr1 to take the 

. place of lbe natural velum. A judicious caut ion ns to the use of obturn.lors 
in cases of' necrosis, is given by Heath. This is, that no ping should be in
lroduced into the aperture it!.'elf'. which would i11e\·ita.bly become still further 
enlarged Ly the pressure on its edges, but t hat till' occluding apparatus 8hould 
consist of a properly fitting plate, arch ing below the pa.late, and attached to 
the teeth . 

Elongation of the Uvula.-This affection is usually remediable by 
the nse of astr ingent gargles 0 1· caustic solutions, but., if' persistent, may re-
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quire n surgical oper:l.tion for its relief. This operntion consists simply in 
l'tttting off the pendulous part with ~c issors, at :ibont a third of an inch from 
tht' root of thC' organ . The tip of the unda may be !'l'izcd with forceps held 
in the left lwnd, while the scissors arc applied with tho right, or an insu·u~ 

Pig . .:tOS. 

Forceps-scis~ors for cutting u\'ubt 

ffi('TII may be nscd, wltiC'h hns been <'On~trucred for the purpose, and by which 
the part to be rcmoHd is taught alH.l cut off at the same moment. (Fig. -108.) 

Tumors of the Pa1ate.-Adenoid,fibrous, and cartilaginous tumors 
of 1he. JXtlatc ha,·e hC'en obscnccl by ?\Cl:1ton, J\larjolin, Laugicr. \\'atson. 

~f~~'g;h~~~~~~~t:t~;:c Dt:~1:01~t~11~~ o~~~~~~~l:~·1~Jo::~;im~:l~~t~11~~~;~:.~s,,~;~~1rc:~=~I~:~ 
~:~!~111t;l1~l~cn~:t~~~~~~td~1~~~i~~~1-~1:1;1:1 ~~~1lei~1r~f~~~1:'·~~~-:~e!~)~:~~~~i- t~e~~:~l};o~1~e~~~~ 
~~~~i'i1i1t~1 :~11::~~~:-s J ~~ '~;~ts~::1~o~n~y l~inl~:.:1 i~~~~~;I')'. t s::~~~01~h~~1·g!~~e nf~,~-~81~7~,~~ 
1\It!plain repol'IS a Ca!'=C of mucous pol!Jp11s of Lhe palate, successfully tl'Catcd 
by the injection of acetic acid. 

D1SEASE:s OF TllE Toxs11,s. 

T onsillitis, Tujlammation of tl1e 'J'onsils, or Quinsy, 
re!-'olution, 01' nrny run on to suppuration-in whicli case 
suffer a good deal from dyspncca1 before rclif'f is aff01'<lc0 by 
opcniug of the ahscc:::s. Lota.I depiction, by ::c:tr ifi cation of 
proOe-pointe<l knifo, may sometimcs be of !'en·ice in these 
prt-5l'ncc of pus con be determined, an incision may be 
rion; the ordinar_y gum lancet iR a snfc and connni<•nt 
purpose. In diplitlieritic 1on1'illitis1 Mcnzd !ms d<·ri,·cd ""'.'"''"~:e trc'm 
injection into the gland of a fow drops of the liq. iodinii 

Chronic Enlargement or Hypertrophy of the Tonsils may 
occur in ht:ahhy childrl'n ns the rci-111L of frequent i~Uacks of ton~illitis, C' roup, 
diphtlwria, e1c., or may be a manifo~lntion of the .r.::crofulous cliathci'lis, occur
rin,2' without any obvious exciting- t:ms:c. If exrcssi,·c, this hypertrophy m;i_v 
le:ul to unplc.a~ant r<:"s11lts. f'.11ch afi ~110ri 11 g dming sleep, obstruction ro naf'al 
n•,;piration (giving ri:-:e 10 a habit of keeping; the mouth open). and C\'f'll perma
nent dy,;pnre;t--produ<·ing pcrhap~ contraclion of the che,;t, and eventually 
intt-rfnin7 with the g<'neml nutrition of the paticul. Dcaf11e!':.:. 1 a\,;01 is often 
attributl'd 10 tono:.;i\lar C'nla.rgrment. The fr,.atme1it eonsi,;t.:. in the U1'(' of a::;trin
:;rl'nt :?arg-Je,;, the appli cation of llilratC' of J"i\Hr, in ~uJi,;tanC<' 01" so\ution, the 
muriu.tc<l tincture of iron, or tl1e ti11ctL1r<· of io<li11e, all<! in tl1r adoption of m<.'ans 
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to impro,·e the g:eneral health. fohnlations of dilntC'd crea:.;ote Yapor, or ilH' 
u:-e ot' the atomizer, may a.l,;o pronJ of ~crvice. .A;;; a. la .. 'it re:<ort, exei,. ion of 
a portion of the enbrgcd tonsil mny be JJCrformed. either by :<:eizinf! the pro-

jecting part with forceps n.llCl cutt ing off n sli{'C with a 
Fig. 409. probe-poin1ed bistoury, wrnppe<l :<:o ns to protect the 

~ 
JlO:'-c by J•'ah ncstotk . and si1H,.'C modified hy otherR, which 

Q 
lip!', or by means of an instrument devised for the pm·-

is known a~ a to11si/lotome or tonsil guitlotine. If tltC' 
~imple knife be used, care should be taken to keep it-. 
edge directed somewhat toward:S the median Jim', ~o a~ 
to avoid the po~siLility of wounding the internal carotid 
artery. J. " rood advises thn,t the section should he 
maclc from below upw:mls. The ~u .-geon may st:uul 
behind the patient in operating on the right 1on-:il, am! 
to the patient's right sic.le in operating on 1hc left. 
llcmorrhagc is rarely troublesome after these 01wration:<, 
usually yiehling readily to the application of lc:e or simple 
astringents; if bleeding shonlc\ 1 howncr. persist, a tur
pentine gargle, as nrh·i~e<l by Erichsen, might he trit·d, 
or the part might Le lightly 1ouched with a brush 

dipped in ::\lons:el's: solution. Pana.;;; 
comprcsiiion through tlte mouth, 

externally. 

M align ant A ffections of the T onsils.-Thc 
tonsil is otca.;ion:i.lly, though r:u·cly, 1he SC'flt of cancer. 
which may be cid1er scinhus or encephaloid, the latter 
being (according to Poland, who has particularl.v in,·C'~~ 
tigatC'll tl1e subject) the ('Ommoner form of Ilic di"ca--e; 
epithelioma, aim. i:' saitl to have been ohservcd a 
primary growth in this locality. The di:t;:!:llO:;.is 
si111ple hypertrophy may be made by ohscl'\·ing 
greater hanlnes:"- of tlie tumor, i ts tcnrkncy lo ulc('ra
tion. an<l the impliC'ation of ne ighbor ing l.\·rnphatic 
glanrls. From syphilitic disease of the tonsil, the <lia.~ 
no,;is is sometimes \'Pry dilHcult, but may be aided by 
obserl'ing the cHicacy, or want of ellici1c~·· of anti-syph
ilitic treatment. J n most ca:-es of malignant dise:\.-..e, in 
!li is situatiou, pallintiYe measures arc :i.lone applicable, 
Lut if' the mi.turc of the aHCction is recognized at an 
eal'iy period 1 whilc the disease is flS yet eontined to the 
ton,.i l i1,-clt', e:rcision may be prope rly attempted. Ex-

Fahne~toek's tonsillo· tiqia.tiou from with in tl1c mouth has bC'cn pr:~cti-:e,J by 
Yelpcau, "~a.rren, and Demarquny-the Ja.tte1· surgeon 
having employed the €crase11r-hut, upon the whole . 

the operation by external exci~ion. a.s successfully resor ted to by Cheever, of 
Boston, would appear prcforablc. l n the ca.::<-€' recorded by thi,; surgeon, two 
inc isions were made, one from within the nngle of the jaw dowmrnrd;:, in n 

~~i~d~::1~~111~;0 ~j~l "'. l;1e b;l~1;~~~:~;!~~~ o:~~\'~1;,11~~:' 1;~:;;~ ~~~e ci~;~~~~·r s:~ !~1~~ 111!~~ 1 ~~;~:~ 

t\f {~i'.~~~:~:~~?~:~~~::~:~i:-~I~\~~:n~:;;:~;;;:1;~~~:~'.~:i~;<il:~~If ~if i 
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in all bcillg required. The lramwersc 
irnd 1·ccon~ry wns complete iu about a 

DISEASES 01'' TllE PIL\RY:'\"X .\XD CESOl'ILH:t:S. 

Erysipelas of the Pharynx is occ:i<;ionally ml'l wi 1h , eiLht:'r as :i pri
mary affCction , or :H; a compli t:ition in ease:- of' ordinary facial erysipelas ; 
the treatment consi.:;t.s in Lh l! administration of tonics mid ,:;;ti m11l ant:<, with 
the local use of a ,.olution of nitrate of' s il ver, a.nd or ga r)?lcs of chlorate of 
pot:l::;~ium. Shoultl sloughing occur, the mineral aeids may be employed, both 
interniilly and topic:11ly. La.ryngotorny may bf'come nec:es1:'a1·y in the eyen t 
of the :;uchlen supe rYcntion of' rede nrn. of the glorfr,, whil0 free incision:; into 
the affected parts would be imlicated l>y the occu rrence of' suppuration . 

Retro-Pharyngeal Abscess.- Ahl"ce"se::- an• occasio11<1 lly met with 
bcl1i11d the pharyux . originatin~ l' itli e r in the ar<.'O!at· tissue in fro11t of the 
,·crtcbml column, or in the lymphatic gland;. which exist in that situat ion. 
The formn.tion of pus in some ca"es nidently dC'pends upon disease of tli e 
cerdcal ,·ertelme. Hetro-pliaryngeal abscess is commonly a gnwe affection , 
·11 ouL of !l 7 ca,.;es collected by Gautier kwing prO\'C'd fatal, though l3okni 
rrporls 1-t.l ca;::,es obscned by bim::;elf, of which only 11 t<•rminatecl in death. 
X o a.ge is exempt from the disease, though it. il" most common among young 
cliildrc: n. The early symp1oms urn in no wise di stinct i,·e , but when pus hns 
formed, a cli::;tinet tumor mny be ob;:.en·ed, hy the touch if not by sigh!, 
ul"ou:dly i1wolv ing one ;;.ide of the pharynx on ly, and soon leading to nniln.teral 
swellin:r of the neck, an<l ofre n to ::.tiffnc:::s of tlie lower jaw. Tlw lrfatment , 
wbidi should be promp1ly appli('c\ to prnent sufl()(':ttion, cons i st~ simply in 
making a free opening (prefe rably through tl1<' mouth) for the nacmuion of' 
the pui', eit.ht'r with a \\'l'appl'd hi~tomy, a t1:_Qcarand C<YJUlai or an ins trunHmt 
de\"if>Nl for the purpose and known a,; a pharyngoiome. 

Phar yngeal Tumors mny aris<' in ihe po~t -phnryngeal nreobr tissue, 
ma~· tle:iccud from the na.;al c:.tdtil';:., 01· may r:.pring from the cpiglotti::-. 
They may be of ihe nature of polypi (fil>ro11s or fibro-cellulnr tumors, myxo
mata1 elc.), or may be malignant grow th ::;, eithc1· or n canccrot1s or cpi1helio
nrntou,; nature. A;; th<'y increa~e in size, they imped~ both dcglutition and 
re~piration, and may tl1us learl diredly to a fatal termination. Opcrntini 
in te1ft•rence . further than traeheotomy 10 :woi<l suffocation , can rarely be jm:ti
fi ecl in a ca:.e of malignant growth in tl1is situation, hut the treatment of inno
cent pharyngeal tumor~ may l>c more l1opcf'ully undertaken. ln some case.:., 
it may be po.-;.-;ible to remove the ma ,;s through the mouth byavulsion or e1rn
clention, or by the ur:.e of the ligature, lcrase11r, gah·anic cautery, etc., but in 
dC'aling with growths springing from the epiglottis or adjoining parts, such a 
cou r,.;e wou ld rarely be pr<l.Clic·ablc, n.rnl un(lcr these c ircumstances the opera
tion known as S1ib-h.11oidean P!tary11,qotom.1J mi!:;ht be properly performed. 

Thi ;; process appen rr; to hnxe heen firM dl'scribed by l\Ialg:\ignc, muh•r thC' 
name of SuV -ltyoidean Laryn_qotomy, nnd ha" b('(·n recenily re,·ived hy Lan
genbeck. In a ca:;;e narrntcd by this "urgcon, a prelimi11:11·y 1rnchco1omy 
ha,·ing bC'en perfo1·mcd and a tube introduC'cd, the operator made a :-,mall 
tiw1s,·erse incir;ion, close hC'neath the lower edge of the hyoid bone, and 
di,·ided the stcrno-hyoid nncl omo-liyoid mu;;.clcr:.. Thr thyro-ltyoid membrane 
bei11!! opened. the fin ger of an i\!<:sistan! wa.<1 placed in tht• pharynx, pu~hing 
forward the tumor for 1l1e re mo\'al of whid1 I. li e opnation w:1'1 u1Hkrtaken, 
whl·n the mucous membrane of' the gullet was divided, :rncl tbe epiglottis, 
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~:111~~~l1~~~s f~~:~~1-c~n~}~X~~1:~~~~~!1 .Y~i~~·~,~~i f~>1i·;~:,~l.;vi~~g~~,~~!)i~'~,~:s ~:~.71k',1 1 ·i~i·::; 
from the left arytcno-epig'iottic fol<l, and exwnding hy a broml ba;;;(' to Lhc 
left side of the pharynx . Exci1'ion was accomp l i~hcd by drawing out the 
growth with foreep~, and carefully separating it from its attachments, blood 
being kept from ('ntcring the laryllx by pressing a i;:ponge O\'CI' the glolti~ . 
For /'everal weeks it was ncce~sary 10 fC'ed the patient t hrough a tul>e, hut 
the ultimate result of thl" case w:\s quitf' satisfactory. Tlii~ oper:~tion has 
al~o been successfully employed by Bn.um, in :\case of round-cclled t"fu·eorna, 
and Uy -LeftCrt, in a case in which a foreign body had been fixed in the laryux 
for fom· years. 

Spasm of the <Esophagu s, or, as it i1' often called, Spasmodic Stricture 
of this tube ( (};,'sopltagismus). may be met wiLl1 in connection with or her 
hysteric:1l phenome11a, or may be a reflex condition depend ing upon ~light 
infbmmation 01· u lc<'mtion of the pal't, upon hcpntie d i sca~c, upon the irrita
tion caU$Cd by hemonlioid~, etc. The diagnosis from actual olt:struction may 
be made by obRel'vi11g the intermittent char:.~cter of the affcctioti, a.nd by the 
ll!'C of the ccsoph<)g<·al Lougie, wh ich. in a cnsc of this dc:;t· ription, will meet 
wit h little if any rcsisl:tnct'. According to rI :unburgcr and Macke 11 zie 1 infor
mation may a lso be gained by ::u1i-:cult:~tion of' the rei-:opilagus. n:gurgitation of 
food, etc., being heard to take pli1ce in:;tantly in cases of spasm, but aftel' an 
appreciable intcl'val i1 1 ca,.:.es of' Ol'f!'anic stricture. The l1·eatment consist;; in 
rcmo,·ing any source of rt'tlex inifation wh ich can be detected, and in tile 
administrntion of ton ics, auti$pasmot!i('s, and laxati\"C•s, with the use of cold 
bathing, aud attc11Lion to the quality of the food, which shou ld be un irritMiug 
mid thoroughly masticated. 

P a r alysis of the <Esop h agu s mny occur as a. symptom of dis.C'asc of 
the central nc1·,·ous syst<:m, and may be distinguished from resophageal .$pa;:.m 
by the ab11l'nce of pain or ::wy sense of' cl1oking. Food may be ciwtiou ... l)' 
administered in these ca<;cs through a stomach-tube, or the st r('ngtiL of' the 
patient may b<.' sustai11('d by the u:_;:c of nutr itive C'nemata. The a.pplicfltion 
of electricity is said to have occa:.-.iomdly proved beneficial. 

A Dilat ed a n d Saccula t ed Condit ion of the <Esoph agus ;, 
sometimes met witli-ut;ually, howcvtJr, as a <'Onsequcnce of Ol'g:1111c ..-1rn:turc. 
A comparati,·ely slight dcgrel' of ob . .:.truction. and one which doc:.-. no.t JH'CVl'nt 

the pas;:;age of a bougie, ma.y yet allow tlie temporary retention in the µ;ullct 
of a portion, at least. of the food swallowed, :incl th us gradu::i lly lead to dilata
tion of the part, an<l the f'ol'mation of' pouches extcndi11g among the musdes 
of the neck in n1rious directions. S11l'l1 a. condition existed in tlic cnse of 
the late Dr. )far.:;!ml l Hall. The treatment or CC$Ophngcal d iln.tation , without 
i-:tricturc, can be palliati,·e merely, consisting in the administl'ation of liquid 
food th l'ough a tube, or in 1he u~c of nutrient. enemata. 

Strict ure of the <Esophagus.-Dyspha~ia, wh ich is the prominent 
symptom or 0::1<opliag:tal ob.slnu:tion 1 may dl'pcnd upon a numb1'1" of condition,;; 
t&tully independent of an)' Ol'g":1nic dista-=e of tl1is part. Th111<. as ha~ been 
a.lrc:idy mcnlioncd, ditficult dt•gluti!ion may be due to the exi1'h'ncc of (;>ll 
larged ton:;i l:o:, of pharyngeal tumors, or of re11·0-pharyngl•nl ab .. cc . .:.~; it may 
also be rau ... tli by ,·arious afli.•<·tions of the lary11x 1 by tl1(' pres:rnrc of cenieal 
or in!r:i-tlioracit tumor.;:, hy nnruri.;rn of the carol id, innominate, or aorta, 
hy di.;phwc:nwnt of' tlic s!ernal c'xtremity of rlic da\'i<'k, or by tlw \H'('~l'n<:c 
or a foreign Uody. llcnce, the diaguo.:;is of strictlll'C or the CX!i'Ophagus ~houhl 
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ITarieties ~f Stricture.-Apart from the condition known as spasmodic 
stricture, which !ms already been rcf't:rred to, we may l'Ccognizc two \'arieties 
of the (li$ea:-e, the.fibrous and tli e malig11ant. The .fibrous stricture i:; usu
ally clue to tr:mm:uic ('au:::cs, m~pccia lly the contact of hot water, or of c~wstic 
alb.lie:;:. or acids, but is a.l~o ::::iid to ha\·e been occasionri.lly oLst:!n·ed as a 
}e5:ion of con,::;t itutional syphilis. Jt ma.v occur in any part of the lube, :u1cl 
Yarif's in extent from a. few lines to H'\'C ral inchrs, iiwoh-ing sometimes a 
part only, and $Ometi mes the whole ('alihre . of thl' gullet. The o:;::;ophagus 
abon th•• seat or st ric ture is usually dib1ed 1 and often ulcerated, that portion 
which is hdow b<.'ing normal , or s li g htly contracted. The 11wlignant slriclu1·e 
is due to the presence of a. can\!crous (u:;ually sci rrhous) or epitlteliomatous 
dL•posit, which form5: a more or le5:s distinct tumor, aud is oft.en rccognizahle 
by exte rnal examination. The rational symptoms of these two forms of 
s tri cture are much the same; in bo1 h thcl'C is gradually increa;;,ing diflicnlty 
in deglutition, which culminates at la~t in total inability to S\\'allow-fooll of 
all kinds heing a1Tcsted at the point of ob.;:.t1·tH:· 
tion. and ultimately rejected by \'O mitin~ art<.· r J.'ig. ·HO. 
a longer or shorter in lCl'\'al . The diagno:->is 
between fibrou;;, nnd malignant stri <'tu re may, 
however, usually Ue made Ly inn>$ltiga1i11g- the 
etiolog)' nud pre,·ions history of the cnse, and 
by explor;ition with a gum.ela!'tic bou~ie, or 
irnry.headed probang; the sens:\t ion ginn to 
the ~urgeon by the pa~<:;1g-e of the ins1rnme11t 
throug-h the f'tric tnre ditfcrs according 10 its 
nature. Tims, a fihrou:< stricture is felt. to be 
smooth and C\'Cnly resisting-. and the wi1h
drawa.l of the bougiL' i::: unattcudcd with Lkcc\. 
in~: whereas a maJignant f!l'OWlh ,!!i,·es the 
sen~ation of a rough and ulcerated surface, :~nd 
a di~clmrgl' of pu:; and blood is apt to follow the 
ex 1)loration . 

1'rntlment.-The treatment of strictu re of 
the <.e::ophagus is \'l:'l')' lmsatisfactory. The 
:::tren~tlt of the patient must be maintai1wd Ly 
the ad ministration of liquid or finely choppt•d 
food, and, if necc~~nry. by the employmen t of' 
the stomach .tube, or the use of nutritin~ ene
mata. If the stricture lJe of a.fibrous cliarnc
tcr, temporary mh ·antng(' , at le:t'.-' f, may Uc SirieiureoCthere~ophagus. (Druitt.) 

often gai 11 cd by 1hc ea11 Lious r1:;e of lJougies of 
gradually increasing s iz('; by tlie employml:'nt of fluid prc~1'ure, applied by 
m('an:; or a flexiUlt catlwter ~m· 1· 0111H l ed witli a tuUe of vu lc·t~nized l udia -

~·:~~I::~~ ~';.l 1 :i1~~1 i ~;~1i111 ~~u;l i~1~~:~~;~~C'~''/ l~('~~:;~ t ~; ~~~!(~'.;]~~·;le 1~ 1~1~';~.~1;~~~1'.~! I ~1~:~~ 
kcnzie under the uame of asoplwgeal cli/ator, \l hich acts much on !Iii~ pri n
ciple of liolt·~ instrtmwnt for :;t ri ct1 ire of the urethra. lnRtrumenb f()I' the 
dilation of' o: . .-opha7<•al "'ll'i('lun.·s han~ ;iJ,.;o bt>en drvi::;(•d by Fletcher arn l 
" rakk•)'. but !<f'l'm to b<• in fr·r ior to th :it of Dr. ::\lllckrnzie. The applie;ition 
or caustic, a'.-' recommended hy lfome and othe rs, i:s seldom n.:sortcJ to at tl1c 
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CEsophagotomy for Stricture is manifc$tly bcf't ad:1pted to c::isei'. in 
wl1ich the obstruction is in lhc uppermost part of thC' tube. and unfortunately 
the $lricture usually extends to such a point as to prevent the ::;urgeon from 
n•aching tbe CJ:!:;:opbagus below it. In a :-uitable case, howC'nr, the operation 
might be tried, !he necess:u·y incis;ions being 1ho.se de:::c:ribed in p;:pcaking of 
001'-0phagotomy for the removal of f'oreig-n bodies (p. 3;:iG). though the pro
Cl'dm·e, in t he case of stricture, woult\ 1 of course, be more diflicult on account 
of the impos;;;ibility of introducing an instnnnent into the gullet as a guide 
upo11 which to cut. If the .stricture were of a non-malignant character. it 
n1i~ht be proper to attempt n. radical cure by extending the incision throu:zh 
the contracted part, as in tlte annlog-ol1$ operation ol' external urcthrolom_v. 
<Esopliagotomy for :'itricture appear:;: to have lH!C'll su:;:r~estccl by Stolle!, but 
Wits fir:st pracfr;;cd in a ca!':C recol'ded by T:.l.ra.nget, whose 1mtien1 survi,•cd 
s ixrt•en months . Tlie oper:ltion has since been repeated by J. 'Wat f'on, 
De Lavacherie, Monod, Hichet, Yon llr11n.s (twice), "~illctt, Billroth, Ernns, 
llor~<'_v, lll'yk, nnd Schcde (twil'c). or the \\'hole 1·1 cases, at lea!';t ten 
terminated fatally in a period n\rying from a few hours to three months. 
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bnt. a,; will bC' prr:'irntly ~<'t'n, 
g:1't,·0>1omy--:111<t the opt'nHion. 1ho11gh ililli

bc Jooked upon as a kgiti-

Gastrostomy is, as ih name implies, rm operation de~ig11ed to establi~li 
an r1rt(ticiol 111outh, commlmic::uing dirC'cll_v with tile :stomach. JI~ jWl'fonn
n111..·e is naturally ,..11µ-p:e,..tcd by ob,..en:11io11 of' the suecc,..s with which g:~tric 
fi,..tula.• ean be C:5tahli::hL·<l in 1hc lower animals, of' the rcconril's with pcr
S.i'-fl'nt fi.;tuht> wl1ich are oeca:.:.ionnlly met with nfter pcnctrnting wounds of 
the ::-tomaeh. and of 1he rcm:u·kr1bli- 1'lll'C'e"s whieh has :\tlen1lt·tl gastroromy, 
or ga,.tric section for the removal of foreign bodie:; (:iee p. 371). se lillot, 
who lir;:,t performed the opera.tion, recommends a crucial incision on the left 
side of 1he abdomen. on.·r the ga.-tric region: t!te pcritonc;\l ea.,· ity lx:-ing 
opened, the surgeon foels for the left bordrr of the liver, which is the guide 
to the ;,tomach. and lta\in~ reached the latter organ, tlrnws it fo l' wards with 
forc(·p". and fixes it in the wound by pC'rl'ora.ting- the ga~tr i c wall with a stecl
pointed irnry cylinder, ~eeun:<l externally on n. dit;k of cork; a.ft er some cla_,-s, 
when :Hlhc,..ion-; hase fo rmed. an opening is made into the middle of the sto
maeh. a.t :1 point equitli~tant from either curntfurc, :tnd from either extremity. 
For ... tcr. Durham. \·t·rneuil. and others, prefer a single incis ion in the line of 
tht' lef! l iuea. scmilunaris. open the stonHlC'h immediatelyi and ~!itch the mar
gins of the ::iperture do~ely w 1he abrluminal parietcs. Verneuil insi st~ tl1at 
tht• gastric opt'ning :-;hould be a smfl.11 one. ]\o n.ttcrnpt shoLtld be made to 
introtluec fooil into the srornach until severa l days after the operntion, lest 
primary union should lJC' intcrfored with . 

(;:\::.trostomy' has now heen pe1fornwd in 34 cases, Sydney Jones hn.-..-ing 
opemte<l three time.;. and Forster a11<1 SC1lillot each twice . while single cn,.es 
han· been recorded b_r Fenger, Curling. Durh:~m, Yonthndcn, I.owe, _;u,rnry, 
'l'. Smitli, ::\lacCormac. Clark, Troup. F. :'.\fa5on, Brya.nt, Ji~ckson, .Jacobi, 
Tay, 11jork, Ileath, :\Iack<'nzie. Yerneu il. L:umC'lOn;:!lle, Ui:;el, Bradley, 
T l'endelenburg, ]\:uester, Callender, Howse, and SchOnborn; ]launder 
ntlemptctl the operation, bllt after the death of his JH\t.icnt found that the 
colon had Leen opened in:.;tea<l of the stomach. Of' the 31 cases nbo"e 
enumer;ttNI. all bm two ( \~erneu i l's ancl Trcndclenburg's) appenr to h:n-e 
termina.tcd fatally in period::. varying from a few houl's to three months--'\ 
gloomy reconl whicli aifords little encouragement for a. repetit ion of the pro
cednre. 

E11terostomy, or nn operation cle::igned to pro\'idc an openiug for rhc intro
duction of food into tlie ~mall intc:;tine, has been sugges.red by Surmay. a 
French surgeon, but does not appea.r to have been practised on the human 
subject . 

Introdu cti on of t h e Stomach Tube.-This may be required in 
ca~cs of narcotic poi,011i11g, in whid1 vomiting cannot be CXC'itcd. or as n 
mean;:, of administering fluitl nutriment, in c::1.'i{'S in which the patit'nt cannot 
or will not swallow. The tube is introduced in the !3n.me manner l\..S an 

~~f.~~:1~~~11~u~~L:~'.e, ~~;~ ;1~:~i:;~~lf~w:;;~c~!~~~11·i!~tis~~1ti;~~llp~;:~;~ '~~tl~l1~1 eu~~<'~~i 
~:~;~';i':e b:~~~~·fi1;~~'; s~1:sn~~u~;~i1~~i~~; 1:':1~1~!.\,:~111~1 o~~~,\c{~ :~!~:;11~ ~ ~~~~~\~ 
~~~~~~~::~i~' :~1~J~: 1;~~~'.;,~l~"'~\~i~ ,:~~t ! ~~~~ j~~~~~- j~Jl:; [ ~~:~~l:~~~l~~;l~L~ijtJl~'~g ci1i11:C: ~ 
~trmnent o,·er the Ppiµfot1is witl1 the forefing('I' of the left lmnrl, c:u~tiou;;Jy 
presses it onwards into the stomach. I f a11y obstruction be met with, tL.o 
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irn;trmnent should be slightly withd ra\\·n and then again pu~hed forward~, 
very gcnlly, l1owe,·er, lest the cc~oplrn~eal wall sl1ould lw pcrf'orntNI. ""Jwn 
food is to Ue introduced into the stomn.ch, the sur~eou may cmploy a snmll 
gum-elastic b~ig, pro,·idcd with a nozzle which c:losely fits the projecting por
tion of lhe tuUe; when it is des igned to wash out 1he stomach, a pump is 
required, by wh ich one or two pin ls of tepid water may be injected and a le:os 
c1u:inlity immediately pumped out ngain, the pro(·e,:.s being repeated until the 
rel urning Hu id is colorless: the objE>ct of not complMely empty ing the :-<lomach 
at once, is to prevent the mucous coating of the organ from beiug sucked into 
the orifice of' lh<' tube and Lhus latcnued. 

The risk of' passin;:! a stonrnch-tube into the trachea in~tea1l of thC' asoplw
gus is not entirely im:1gi11al'_r, as is <:hown by ca<:c;;. in which, :\t'tcr death, fooc l 
und meJiciues ha.Ye act11ally been disco\·ercd in the lungs. 

D1s 1usF.s OF THE Arn-PASSAGES. 

L aryngitis, Trach eitis, Croup, Diphtheria, and olher affections 
i1woh-ing the larr11x and trachea, :tr(• commonly trca1ccl by the physician 1 n1HI 
are descriLcd in works on the Pra.<'tice of )frdieine. These tli~ca<:es n.rc chicfiy 
interesti ng; to tlil' surgl'oll on account of the necessity which occa~ionally :tl' iscs 
for a resort to the opernLion of lary n~otomy, or 10 that of trachcotomy, the 
comparativu m('rits and modes of performing whic\1 haYc bet·n alreacly snfli
cient ly discu<:S(>d in a previous portion of the ,·olume (pp. 3.J I-3,H). The 
rcsnlls of tracheotomy fo1· dipbthcria1 in th is count I')'. lmn, I bclic\'e, not 
been \'c1·y fosorablc, but the stntistics of \\'ilms, of Berlin, sliow 103 recove
ries in 3;3,j eases, a proportion of nearly 31 per cent. 

Abscess of the L arynx is a rare affection which ha;:. been well <k
~cribed by hll'ry, of this city, and by Stephen:::.on, of Edinburgh; the treatmwt 
consists i11 makingan early incision, and preferably in the median line of the neck. 

Tra cheocel e, or hernia of' the lining nwmbranc of the trachen 1 is a rare 
affeetion which lia::; recently bC'en well descr ibed hy Dernlz, of' Borde;tux. 
J t appears to originate fro m violcn 1 and 1'f•p<>atcJ altacks of coughing. and is 
cl1idly interesting from th(' like lihood of its being mistaken f'or goitre; it 
admits of no treatment. 

Tumor s, W arts, or Poly pi of the larynx arc sometimes met with . 
belonging u:-ually tu the libro-cel!ulal', paµilbry, or cpithcliomalous rnrieties 
of tumor. They produce hoar<:Pnf's::;, aphonin, croupy cough, nnd dy~prnea, 

tltc ditfictdty or breathing 1·ccurring paroxysmnlly, 
Fig. -llJ. and eventually causing death by suffocation. A 

flapping sound may ol'kn be heard as the tumor 
mu\ es up and down in the a1.:t of breathing, and, by 
1 lie use of the laryngoscope, 1hc size anti pos ition of 
the morbid growth may be some.times accurately 
dctl'rmi ned. 

'l'reollnenl.-ln any case in which l'esp iration is 
or lta!:> been at m1y 1n·e\•ious time serioue.!y t•mbar
ra;;se<l, thNe should he no delay in opening lhl' 
1rachca and in~el'ling a tube; for experience shows 
that fatal dy:-;pnre;i may in such ;i cao;e ~upen·ene at 
:my monwnt, and, be~id('s, a preliminary tra<'heo
lomy will gr<.'atly facilitate any operation for the 

Eriihc li umaMhtryux. (Erich rem1>val of' the tumor. Yariou:; plans may lw 
aeu.J atloptcd in dealing with the new growth itself : thus 
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Fig. -!12 . 

Gibb'~ lnryogenl /crase1tr 

othC'1's; or delicate lar!Jngeal foraps, as nd,·iscd by )f:tckcnzic, mny be u~ed 
to twi:it off or crush the tumor; or, if too firmly attached, tlii:; may be cau
tiou,.Jy excised with the kw/e, scissors, or .: lar!Jngeal guillotine," or may be 
St.'\"t•red by the application of the gafranic ca11ler!J: simple pimcture may 
~ulfice in the case of a cystic growth 1 while in other i111cit:inces a cure may 
pcrhapt: be etfected by thC' repeated application of nitrate qt" silcer in substance 
or :::o!ution. The latkr mode of treatment may ali'o be employed to prennt 
rep11lluln.1ion of the tumor after extirpation. Jn nil of thPse methods, the ap
plieaLion of the instrument should be guided by the u:::;e of the letryngoscope. 
Yoltolini has remo,•ed sof't polypi by simply ~wabbing out the lal'ynx with a 
f'IJOnge attached to a flexihle wire. To facilitate treatment by any of the 
aho,·e planR. Ey~ell sug7Psfs that the tumor should be pushed upwards by 
mean!" of a needle introduced from bP!ow in the medinn line of the trachea. 

~~ ,~~:1::~\~;1 1 ~; ~·;:;~:~~1~·~~ ~:·1~1;~i ~f~·; ~i~ ~~~·~t~~~d s~f1111t1 ~~~~e~/1~~!~~ t~11~/~~~~1~t i~1~ 
Another method is 10 open the crico-thyroid membrane and divide the thyroid 
cartilage, so as to expo:;e the interior of the larynx and allow free c.xeisio11 of 
1lie morhid 7rowtlt with knifo or f'Cif'sors: tl1is op<'rntion nppears to lun-c bc('n 
fir .... t ::.u<·ccssfully performed Uy Ehrman, :i.nd has f'.ince been repeated by llolt
houf'e1 llolmes, Durham, Buck, 8anc!R. Cohen, Czerny, :ind others. Krish· 
ahcr. of Parb, has rCC'L'nLly recommended, under the name of Restrirted 
1'h.11roideal L(fryngotomy, an opcr:i.tion in which thP thyroid cartilage alone 
j,. di,·ided in the median line, this incision being in his opinion ;_unplc for the 
rcmornl of polypi f'ituated in the ,.C'ntricle of :\Jorgagni; the YOcal cords are 
not interfered with, and the ,·oice is coni;:;cqnently uninjured by tlte operatio11 1 

which is in this re~pcct decidedly preforablc to I hat of Ehrman. Finally, in 
some c·itScs, :\Ialgnigne's operation, described at page 7-J:3, under the name of 
S11l1 -l1,1joidean Pliaryngotom11i may ptrhnps be preferred 10 i\ny other. 

Dr. Sands has tab11lated .j() ca"'es of brynge:d lumor trra.tcd by operation; 
in 11 tile growth wns remo,·erl by external incif'ion, and i11 0 of these the 
patit>nls recovered; in :39 cases the tumor was remo,·ed by the mouth 1 and 
rc<:OH'ry followed in 38. The operation waf'. pC'rfOrmctl with the nicl of the 
laryn_;!:oscope in 3J C<t~es. Still more extended statil:itics haYe been published 
by ~fac·kenzie aTHl Durham, thodc of the former author showing conclusiYcly 
that, when applieaLle. laryngoscopic treatment is much preferable to the ope
ration by external incision. The following table is condensed from Durlt:un's 
article in lfolmes1s System of Surger!J, iwd from a pnpeL" by the :;ame writer 
in the J_lfedico-Ohirurgical Transactions, \'OI. Iv . 
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Extirpation of the Larynx has b<'cn p<·tfomml hy :;enral ~11q!co11 .. , 
irn::lt11li11g Billro1h, lll'itu·. Bo11i11i. S('hmidt, ScliOnliorn, )J:ia..;, Genl1·s, 
\\"egnt'J'. and Fouli,,;;,. ]11 mo,.;t if not in all of thl'-"C c:l:".es the opcmtion w:.1.;;donc 
for pnpilloma or some form of malil:!n:lnt dil'('<1,,.C' 1 antl llcinc has also ex{'i:-t·d 
tlw ;lnh•rior p<1rtion of the bry11x for chronic thit'k(•ning of' th<' canilaµ:1'. 
Lanµ:(•nbeck has cxcit<cd uot only 1he entire larynx, liul the hyoid Uorn.•, and 
portion;.; of the tung-ue, pharynx, :11HI u·sopha:.rus; a wctk :1f'ter !h(' operation, 
the patient wa~ repo1'l<'(l as doin_!! wdl. Lt•1111ox Browne ha~ collecll'd 13 
rm•cs of extirpation of' th<• larynx. of \rhich G tcrminal('d fatally. 

Stricture of the Trachea has been :tlrca1ly rcforrc<l lo al page :31 L 

UIIAPTER XXXIX. 
J)l:iE.\SE:-3 OF 'I'llE mrn.\S'l'. 

Hypertrophy of the Breast may occm during the t•arl:· months of 
prt·guarn.:y (wlwn ii nmy di,appear "[IOlll:\lH'ously nJ{(·r <'Onfiucnw11t), or 

he met with iu young g-i1'11', origi11ati11g 
Fig. 41:3. at tl1(' period of puberty. and inncnsin~ 

the hulk :u11l W<·i~d1t of tlw <•nhtrp:<'d µ-land prom r: a ROUJTC of great inconn:ni<•ne;e, :rncl <'Yen of ,.;uf-
~~t1 feri11µ:. Laharraqne ha" collected :12 t':l'1C1' of this 
~~,· affCt:tion, in 0111.• of which (Durston's) tlu- <'n-

{(

-.::!:. la1w·d lireast at1ai1wd the 1·nor111011< "'eight oflib 
\- pounds. Both mammtc arc commo11ly aili:tfl'd, 

thouµ:li not to lh<' 1':\lllC l'XtCtJt. The trer1l111rJ1t 
of tlii" affection is ll"lially un:;ati:·•i'a(·tory. Local 

W 
applie:ttion~of hcllatlon11a and iodine, with ('Om-

., prc ... sion, mu.r be tried, while allcntion is ~iYCn 

Ii

. to ll1c "late of tliC' patit·11t'~ general hea!tli, oind 
to the rem°' al of any uterine dii:.order that may 

1 
he 1irr;.;.i•nt. A" a Inst rc~ourcf', exei~ion of the 

I
, · hypertrophied nw:::s may])(• employrd, hut 1he 

· · OJH:ratioll ~ho11l1l he reH•rvcll for l'XtrPme (':1sp;;. 
- / j Occa<io11all.'· Ilic 1·cmornl of 011c hypcl'lrOJ>hic<l 

:-bqtlt, iiypemop!iy of brea~t~. Lrc:l!'I hn:-; \J('l.'11 followed Ly rapicl diminution 
(Bryant.) in the size of the other, an<l rccornry of the 
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pri.tient. though hoth m:unmre be enhugcd, only one should be rc-

~l~~:~l~~1 ::~rgenien t !~~~~~ t ~::~s ~~1i~a~~Jl~~';.5 1~1l~~n ~·~~1l~~:1~~~ ~;.~CJ~ 1~~~~:1~~~~11;,~l i tioii. 

Galactocele or Milk-Tumor consi~ts in an rt('cmrnilation of milk, 
in e ither a fluitl 01· a C:Oll('rctc condition, due 10 obstruction of one or more of' 
the lactiferous duct,, from inflamm:11ion, or from the presence of a c:tlcareous 
noduh•-Lltc latte r con~tituti11g what is called a ]a('teal or mannnary calculus. 

~:;~~~~~~~~:~,:~Ji,~1~;;'.~1,~~:~,;~:;-:~-~:
1

:~:;:J"~~:-~~~~:~~~~-:~.~:\;:;~:~.:~~~~E~::~;:~·i.:'. 
cumfcrence1 and re::etell 011 the thigh. The introduction of' a trocnr and 
canuln allowed the cnicuntion of ten pint~ of fluid , which, hy chemical 
nminatio11. was ::'l1ow11 to he normal human milk . Le Gros Cli1l'k has 
a remnrkable case in which two pints of mi lk were found in a large 
ndenoce\e. 

The treatment in th e~e ca.o;;es conl'iRts in ma.king an opening into the tumor, 
this being probably beRt <lone, af: advif:etl by Cooper, by introducing a t1·ocn1· 
and canula, oLliquely from the nipple towards the seat of a.ccumu\:\tion, so as 
to lc:H·e a. fis.tulous pass:1gc for tltc disclta.l'gc of the milk. The child should, 
at the Ra.me time, be \\'t':rned (if thf} woman is suckl ing), and an attempt 
s hould be m:ul<' to arrest the secretion by the local use or belladonnn, the 
intenrn.I adminiRtra.tion of io<liilc of potai::Rium, etc. Jn tho"e cnsc,;; in whid1 
the accunmlated milk is coa,q11/otcd. a.n effol't should be made to promote ab
sorption by gent le frie1ion arnl kueacling with warm olive oil, or some otlit•r 
unirritating :-;ub,o.t:rnec. Should tltesc meaos fa.ii, the tumor must be incised, 
when :rnppmation ancl sub,rquent heriling will follow. The opC'ration sliould 
not, liuwevcr, be performed during pregnancy, Jc,;t nbor!ion follow, an e\·ent 
which did occul', and with a fatal result., in one of the cases colleclt'd by 
Birkett. The trcatmC'nt of lacteal calc11l11s, which n.ppears to Uc th e result 
of calcareous degeneration in the seat of old infiammation, consists in ex 
cision. 

F i ssures and Excoriations of the Nipple and Areola consti 
tute the affcctio11 commonly known as Sore or Cracked J:{ipple, and are p:ir
ticularly apt to be met with in the cal'iy periods of hictation, and after tirst 
labor-; . Beside interfering- with the proC't'SS of suck ling, on account of' the in 
tense pain pro<luccd by pulling the child to the breast, tlte,;e crncks or fis-;ures 
:ire apt, if' neglected. to lcarl to acute inflammation of the nipple, if not of tlic 
mammary gland itself. This affection is ~omelimcs traceable to contact of 
the delicate skin of tlte part with ::iphtliou:-; ukcmtions in the cl1ild':; mouth. 
The fi,surcs, if deep, sometimes bleed, nml the blood, being swnllowcd by the 
child while 11ursing1 mn.y be subsequently rnmited. I h:wc known a thild 
only a fow wcekfi old to be do."'t·d wiili s typtic!', by direction of the pn1ctitio11C'r 
in nltendanc<.'. in order lO check suppo::ed li:t>matemcRil:1, until an in~peciion of 
the wet-nurse's Lreast, b.v another physician called i11 con:-ultatiou, re,ealcd 
the source of tlie ,·omitP1l bJoorl in a. foi~ured !<tale of the 1iipplt>. 

The treatn1ent of crutked nipple consistR in the employment of frC'qnent 

~~~.~~~~,:~~~.n~:1 ~a.1~ :~ int: 1~r u~~I I ~:·11 ~:~ 1 :~'. ~tT~,~~n~~ft~~ct, or1\1~1~e:~~8.1 ~~~f1 ~~11 :;::~~i '~1· 
oxide of zinc. The •application of nitrate of e.ilvcr, in irnLstancc or solution, 
to t!ie bottom of tlic Cl'ack, is an efficient bnt ,·cry painful remedy . Collo
dion , or the Rtyp tic colloid of Prof. l~icl1ardson, is uscf'11l in protecting the 
part from irritation. A hirgC' number of !<i:tln::s and ointments of' diflCrent 
kinds are in popular . use in the treiitmcnt of excoriated nipples, but arc, with /,fr· _...c;..ar.1 JG. • ..,,('· t:-L--;~' ,.1,. /:1 
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fow exception!', more often injurious thnn o! hcrwise. The eompo1mcl n•sin 
ct•ratc of the U. S. Pharmacoprcia. hai', under the nam(' of De;;JiJer's :-aln, 
ac:quircd in this C'ommun it_v a hig' h reputation as a rl'medy for ROre nipplt•:;, 
Fleischman :; peaks H.'t')' f'arnmbly of a preparfition containing lactate or ziTH.' 

with g-lyccrinc and ~tarc li , \\'bile Charri er high ly commends a solu ti on ot' 
picric ac id. '\\hate,·cr substance bP cmplored, ii should , for ob,·ious reason:', 
bt• c:~refolly washed off before applyi ng the c hild to 1he breas t. 

Nipple-shield;; of lead or other melal, or or India-rubber, :~re recommrndccl 
by some authors as n. means of prot('<'ting the part durinp: the act of suckling: . 
J shoul d add that Le Diberder mh'ii'cS tlte adminir-tration of quini a in large 
dose::-, a nd cons ider:' loc:1.l treatment of' scco111.lary impol'lance. 

Abscess of the Areola is to be treated hy the application of emolli<'nt. 
poultice~, and by the early C\rtCu:\lion of Lite co11tai n<'ci pus. '_!_' li e inci:;io11 
made for !hi:; purpose should be inn. line radialing from the nipJJle !owanls 
the ci rcumference of the breast, ~o as to avoid woimcling any of' !he milk
VC$f=('l:0;-an acc ident, the occurrence of' which might le:td to the fo rm a.t ion of 
a 1rouble~omc fi stula, or to pcrm:~nent occlusion of tlie duct. 

Condition of the Areola preceding Mammary Cancer.
Pa§!t'I has recen!ly dcscribPd a granular sta te of tlic nipple and areola, in 
whicl1 the parl rc,:cmbles the glans pcni.s \1·licn attacked by balaniiis. aud 
whith he has ob;.:c1·\'Cd in fifteen casc:0;, in each of whic l1 cance r ntlackcd 1l1c 
neighboring mammary gland within two yea.rs. Should such a condition be 
recogn ized, early excision would be indicated as a prophy lact ic measure. 
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pnrt becomes <Clh•matouf;;, and. whl•n suppur:.ition is impending, ussumes a 
dusky-red and poli:"hl:'d 11ppC':mrnce. 

'l'reatment .-Tlie consti1u1ional treatment of i11flammation of 1\ie hrca>;t 
consists in tbe administratioll of mild laxatin.:s and anodyne diaphorctic~. 
during the earl)' St;lges ol' the aJfoctiou, when tilt-re is often much frn r and 
gcncrnl sympathetic di1'turbnnc(•, followed Uy tonicil, wlwn suppur:uion has 
occurred. The pn.til•nt'" diet shou ld be nut1·itious and :lbt111da 11L throughout 
the whole course of the affoction, and malt liquor:", 01· e\·en more powerful 
stim11l:in1s, are often required in the btcr f;;!ag('S of thl' di!'C:l"C. An nlmo"t 
infinit e \'arii:ty of topic;d rcnwdies li:is bc<'n r('COmmc1Hil'd, ancl C\'c ry nurse 
and neighbor of the patie11l. is u:;ually provided with at leas! one inf:dlible 
cure; these voltmt<'<'1·ed prescriptions are, howen·r, mon~ often adapt<'<! to 
a;rgnlvate than to al\evi:1tc the patient'8' condiLion. Leet'hes an" advi~c(I by 
many authors, bu t, beside dcbilitnti1ig the pn.ti<'nt by the abstra('tio11 of blood, 
often seem 10 haSlt!n 1 nu her than to prC'Wnt, suppuration; if employed at all, 
tl1 <7 should be applied, :ts ad,·iscd by Dewees, bdow r:1tlie1· than immediat<,ly 
on:r the aflected :surface. HeM of the inflamed or~n.n is of the highest im
pol'iance; to secure this, the brea~t should Le snpportcLl in a !;Jing, or in n.n 
c!n:>tic suspensory bandage (such as is in tlii~ city matlc fol' the purpose), and 
the :1nn should be kept to the side, so as to prcvrnl motion of' the pectoral 
Jllul'de. The application of cataplasm;:, or of warm, emollient fomentation;:, 
is commonly both more soothing to the patient ,t1Hl more f·llicicnt than the use 

:~;.~'.~~;~~~·~:.~~;;~~;~£~·~·;!e1~::i:~:'~f,t;:,~~)!
0

~:::~:.~~~;~:,:~~ E~'.~:;: ~·~~m '~~' ';,~~
0

i1 ? .. ,. • . 
are supposed ro arrc,:;t the flow of milk; they lia\'C. in my own 
rar<•ly been of much sen· ice. Dr. Dugas, of' Georgia, recommends 
pre::;sure with a bandage. 

As long ns there is a µrospcct of obtaining resolu1ion. Ilic breast sl1 oul<l be 
kept constantly exhausted, either by suckling, or, if this gi,·e too m11d1 pain, 
by tlie use of n. breast-pump. -when suppuration h11s occurred , the child 
slionlcl, I thiuk, as a rule, be weaned; fow women can, without injury, sus
tain the drain of n mammary absce,:;s supcraddccl to that of lactatiou, while 
the milk furnii'he<l under these ci rcumstances is nccC:'lsarily unsuilCd for a 
child's nutriment. 

\\'lien an abi'cess has fo rmed, tile use of' poultices should h<· continued, and 
as soon as decided fluctuation is manifostecl. n free intisi9n should be m;1cle, 
in a line radiating from the nipple to the periphery ot' the breast. Jn most 
instances: the exact spot at which the openin3 should bt:: made will be indi
enled by the occurrence of pointing, but should this indication not be pre.sent
a." will often be the ease if the abscess originate in the subnmmmary region
the incision shoulrl be made where HuctLrntio11 is mosl distinct, and, if possible, 
preferably I think at the upper part of the breast; thi.-. iid\'ice is contrary to 
that usually gi,·en 1 an opening in the most. depending situation being com
monly recommended; but tlie adn.tntage of the superior incisio11, is t.lmt, in 
the after-dressings, it allows the walls of the abscess to be more clo.scly brought 
together by strapping. 

A..s prolonged suppurat ion is undesirable, poulricing should he d iscontinued 
a few clays after the opening of the abscess, and a piece of oiled lint, or a 
little simple cerate, laid O\'Cr the wound. The breast should then be c;iref'ully 
strapped (F ig. 414), strips of adhesive pla:-;ter being applied in an imbricated 
manner, so as to firmly support and gently compress the whole organ. Jn 
some instances, particularly if the case have heen neglected in its early stages, 
several openings form, which may persist and degenerate into troublesome 
s inuses; these may usually be induced to heal by carefu l strapping, and by 

48 
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the use of stimulating or astringent injcctionS-tonics and concentrated food 
being :it the ~amc time freely administered-and if thc8c means fail, the 
establishment of a. se ton (as recommended by Dr. Physick) sli ou ld Le t1·ic<I, 
before resorting to the extreme measure of laying open the sinuses with the 
knifo. 

Fig. 41.J . 

Modeo!~11pportiug the breast by strapping. 

Chronic or Cold Abscess of the Breast is to be treateJ by making 
an opcnin~ in a convenient $itu:ition 1 and, if nec<.'l'~n.ry, introducing- a drain
age tube, the lH'enst being supported by strapping, while the general condi
tion of the patient is improYcd by the administration of tonics nnd nutritious 
food . The :irm should Le kept to the i::ide and supported in a sl ing. 

Encysted Abscess is chiefly interesting on account of its 11aving been 
frequently mi.:o.takt.:n for solid tumor, and excision of the breast having. as a 
consequence, been unneceRsarily performed. The diagnosis may be made by 
obsen·ing that abRcess almost inrnriably originates dul'ing the pregnant or 
puerperai state, is not distinctly ci rcumscribed, nor frl•Ply moYnbh.·, is accom
panied with subcutaneous ccdcma, and is commonly elastic, if not positinly 
iiuctuating. The exploring needle may be uRccl in :my case of doubt , and 
should always lH.: employed before resorting to excision. The treatment of 
encysted absceRS consists in the evacuation of the contained pu:., and the sub
sequf'nt formation of a scton or the use of' stimul:lting injcctionR, to promote 
the hl'aling: of the cavity. Extcrnnl support should at the same time be :if
forded by Rt rapping. The inclumtion in these cases mny persist for a ,·ery 
long period. 

Neuralgia of the Breast.-This is a distressing ;tffcction which may 
occur in comwction with small glandular or other mammary tumor1', or may 
exist independently of any disco,·erablc local lesion. lt is. n('cording to 
Erichsen. commonly associa.ted with uterine derangement. The treatment 
is tlu.t of neuralgia in gt·nernl; ionics, such as iron and the valerian:lte of 
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zinc, are usually indicated, and, as topical remedies, plasters of belladonna or 
opium will often be found sen·iceable. Jf' the neur:ilgie condition be dept•n
dcnt upon merine irl'itation, this must of course !'eceive due attention. 

Tn10ns OF TllE B1rnAsT. 

The female breast is Yery frequently the sent of tumors, the chief forms of 

~~~~r ~~ ~ t f ~'Oc ~·j ~!~ J~~ :~;i~ :~~~~If~~.~:~) I~ n~: I:~ ~l~C ~~:~!~:~~I~ :~;',i \};) ~:: g~ ~l i~ b~'.~ ~:~,t j~~:·c~~~ll~~ 
tous, cartih1gino11s, and osseous tumors :\re likewis(' occasionally found in the 
breast, as arc also true hydatidii, scrofuloui' nud tuherculoui' deposit~, etc. Of 
the molignanl growths, scirrhus is by far thf' most frequent, encephaloid 
coming next, nncl colloid and mclanoid cancer Ueing compamti,·ely ra.re. 

Cystic Tumors of the Breast.-1. Simple Cysts.-These are com
monly single or unilocnlar, although multiple or mnltilocular cysts are also 
found in the brea:-t. The most common ,·nricty is the sero1ls cyst, but oily 
cysts nre also sometimes met with in the mamm:~ry regioll . The pathology 
and genernl characters of these growths haxe n!ready hccn considered (pp. 
-1G3, -U-i ~ ). and it merely remains to be> stn.ted thn.t tlicy co:nmonly occur in 
young and otherwise healthy pcr~on~, increase n•ry slowly in size, nre rarely 
painful (except perhaps at the period of the mense~), kwe a globular :lppcar
ance, aud an eia;;;tic or C\'en fluctuating feel, are moni.ble, Ot(' upy usually a 
limited portion or the bre:v::t. do not implicate the neigl1boring lymplrntic 
gland:::, and arc rnrely attended with retr:\Ction of' tltc nipple, or discoloration 
of the supe1:jaeent skin. If. liowcYer. a uniloeular cy!::t be nry 1:-..rge, an<I the 
skin OYer it thin and tense. the hue of the contai1w1l tluid may be appanm1 
through 1he integument, or the tumor itself mar be translucent, the affoction 
being then ~o nwtimes dcsign:~ted as flydrocele of the Breast. Jf. as sometimes 
happens, the cyst communicate wi!h a. milk duct, pressure may cause a. small 
quantity of fluid to exude from the nipple. 

Viagnosis.-Tlte diagnosis of simple mammnry C)'!it1:: 1 if su perfic ial, is 
attended with little or no dil!iculty, bnt if deep-seated these grow ths ma.\· be 
readily rnistnken for cancer. I fence, in any ca~c of doubt, the surgeon should 
not neglect the use of the exploring needle. 

Fig. -115. 

Bro<l\e'11 se~o.cystic sarcoma. {Drnitt.) 

J'reatment.-lf the cy:'\I be sin!Jle or unilocnlor, a Cltl'<' may sometimf'S 
bt: effoctt:'d by the appli<':1tion of stimulating embrocations, ~1H·l1 n;;; 1he tincture 
of camphor witli lead-water, or the tincture of iodine. Should these means 



75G DISEASES OF TUE BREA8T. 

fail, the cyst nrny bC' ptmctur('cl n.nd a S('!Oll cstabli::.hed, or stimulnting inje<'
tions. with pre::.surf', may IH' (•mp loyetl, so as to induce adhe;:;ion of the l')'"' 
wn.lls; or a fr('e inci.i.:.ion may be made, n.nd the Ca\ ity s tutti.·tl. wi1h lint, f'O a'i 
to convert th<' cy:;t into :Ill ab:-:cc::-s. Finally, if tlic <·.,·st wall be thitk, the 
wliolt! tumor may be dissected out, the mammary glund it::'clf being allowed 
to remain. ln ca!'es of multiple, or of 11111/tiloculrtr cysLs, exC' ision is thL· only 
rnotlc of tt·<·atment to be recomnw1idcU ; :rnd it m:ly evcn be proper, in so me 
ini:tance~. to remon:: the whole ghrnd1 so as to insure thorough ('Xtirp::ition. 

2. Prolf!Croas C.1Jsls u·it/i, l'ascular fnlra-c.IJSlic Grou·t!ts.-The brcas:t i;;; 
th e fr1xoritc scat of this rnriety of <')'S t, which constitute~ Lh e Sero-cystic Sar
coma of' Sir Benjamin C. Brodie (Fig . .J-1.)) . Jts. pathology, mode of growth, 
and symptoms, and the means by which it may be diag11osticated from a 
canc:erous growth , have alreacly been sufliciently referred to (pag:e .JG,5) . The 
only t ·eatment likely 10 result in ·~ p1::nnanent cure. is co mplete excision of 
the affected breast. 

Glandular Tumor of the Breast (Adenoid 71tmor, Adenorele, 
Cltro11ic Jllcwml(try 'l'11111or).-This affoction ; ~ppears sometimes to originate 
as a prolifcrons cyst, the in1ra-cys1ic growth g radually encroach ing upon and 
filling the cavity of the cyi'it, w\1icl1 is thus corffertecl into a solid tumor. The 
g l:u1dular tumor usually occurs in young womcn 1 and often accompanies irri
tation or other derangement of the reproductive orga,ns. J t is usua.lly of slow 
growth (occasionally, l1owenr. incrcasi11g Ycry rapidly), commonl_y painless, 
except, perlrnps., at the mcn ... trual periods, mo\·ablc, circumscribed, and wiLh 
a ci:rn•<l outline; it is somewhat 11 oduhted, and docs not implicnte the neigh
boring lymphatic glands. Though often appnrcntly i~ola!ed au<l unattached, 
thi:;: form of t11mor is, according 10 Birkett, inrnriably connected with the 
ti ssue of tlie mammary gbmd-sometimes by a narrow petlnm.:le-and is in
closcd within the fascia of that or~an . A section of 1he growth presents a 
s.011wwhat granular appearance, and is at first of;_~ bluish-white color, becom
ing, by exposure to the n.ir. pinki:<h, and finally quite red. A Yiscid, glj!iry. 
sy~ia-@e fiuid m:-i.y be sometimes expn.·ssed from the cut. surface of tltc 
tumor, but is n ry differcllt i11 character from tlic "cancer-juice" of sci rrhus. 
By microscopic examination, the chroni c mammary tumor is found to consist 
of glan<l-Filructure in nu·ious stages of dnelopment, su rrounded by an invest
ment. of areol:-i.r tissue which di,·icks the growth into minute lobull'S (see .Fig. 
209); the c~cal terminations of 1hc ghnd-tubt•s contain t-pithelial si.;alci'. 
According to lh1n·ier1 Virchow. all(! otiLcl' mode rn patltologi:;ts, these 
g rowths are really fibrous . snrcomatou:,;, or myxomatous 1umor~, iu which the 
pre."e nce of hypertrophie<I gland st ructu re is a mer<• secondary pbcnomcuon. 
These tumors fre-quently contain C_Y."t", and someti mcs a1tain to a n.J.ry large 
size; Mi n a cn.::e reported by Le Gro~ Cla1·k, in which an adcnocelc weigh
ing in all clcn!u pounds contained in :l. tyst no less 1han two pints of milk . 

'l'reatment.-Thesc growt hs sometimes cause littl e or no inconvenience, 

:1111~1 f~~~~~li11;~t'~;11~1i~u1~e~~~~~~~el1:~· ~:~~~~i~1~:;sb;c::,1 i ~of1i~·~·~1~1 5~~n~cd~~~~1~
11~e1~\~i~;. 

cancer in sita, should m:ike the surgl"on hesita1c to recommend cxcisiou in 
any case in which rh c tumor is indolent a n<l not increasing . Uudcr such 
circumstances, the treatment should consist si mply in the adoption of mea
sures to impro,·c the general health, with the applic:ition of so1·befacien ts and 

f ~n;11;.~~:~~~~1. be S ~~~~1l~l~L::.~:·~~·c:~ ~ 1 ~;~, ~u;~o~; 1 ~s~~~::ij:,~i1 1r~~~:s~';~\:~1~~~ o~·e s\~~-~~~ 
tisecl, and usually with exce llent resu lt ~. Jn such a cmie, it will commouly 
be suffic ient to remo,·e the tumor itself~ with that lol>c of the gland to wlii<.:11 
it is attached. 
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Painful Mammary Tumor (Irritable Tumor of the Brrast).-Two 

i~~~.'~~~~,,~c':~.;;:,~:.~,~",'.:~:~:·~~;;;:~~;:;~:·:;,'~:~.:~'.::~G£~;0.~,~~::~:~~'.~;'~;;·:~~ 
pre~sion, nnd Lh e lo<'al use of anoily11cs-or in excis.ion , wliich may Uc con
fidcnlly expected to give permanent relief. 

Sarcomata of the Breast are chietly of the ronnrl-edlctl or spinrlle
"ellt:d (fibro pla~tic) v:iriety. though myt'loi<l (g ia11t-cellecl) g rowtli s are also 

~~~~~:~~:~~1 ~a:~~~1u:~:: 1~ft~1~ ~~!161a:~c~~.i~t'~~ Fig. 41G. 
and <tre sometimes indistinguishable from 
enct·pl1aloid gl'Owthi- without micro~copic 
examinat ion . The treatment com-ists in 
cxcision, but the growth is apt to recur. 

Cancer of the Breast. - The 
brenst is the fa,·oritc sei.it of Scirrl111s, 
which is also the most frequent form in 
which cancer occur~ in this locality. 
Atrop!tic Scirrlws is a term used by 
Collis, and $Omc other writer~. for tlio:;:c 
formf.; of scirrliou:. C'anccr whiC'h reduce 
the organ in which they are :;:eated belO\\ 
the normal size , while tlte term Larda
ceo11s Srirrlms is used lo designn,te those 
tumori' in whiC'h, along with the cancer 
celll:l-. there is al:_-:.o a deposit of a large 
quantity of fat-the name aptly imlicat-

~:~~,.~l;le i :~r~~:1~~ !·=~s~nc!r~~p/~,~~~::~~~1~!i ~~1:!~~'. ~~-11:t 1,~~7'sb!k ~1~~1;~~\~~:<;s ''~~~ 
the cancer ''en cuirasse" (p. 487), which commonly runs a course as chronic 
as thnt of the olhcr is acute. 

Enceplwloid of the breast is a much mrer atfCction than ~cirrhu s, the pro
portionate number of ca.;:cs being Yariousl_r es timat ed, by dilfore11t wriicr.s, as 
from one-twentieth to onc-tifth. Jn some cases, the ttirno1· appears, micro
~eopically1 to occupy an intermedi:ltC position between sc irrlius tind encepha
loid. and to such growths tlw tt>i·ms Acnte Scfrrlms and Pi1·111, Alerl1tll<try 
Cwicer lmve been applied. 1lfelanoid and Colloid Cancer are als.o occasion
nlly. but \'ery rarely, found in the breast. )fany cases. which wouhl fornu.:rly 
l1ave he('Jl con~iclcrcd cxnmplc:;: of encephaloicl cancer of the bl'eas.1., a1·<• clm•scd 
bJ' modern patllologi:=;t" as ens.cs of round-cdlc<l or spimlle-..:elled s.arcuma. 
Tlwy arc clinically quite as mnlifrnant as true cancers. 

JJia,qnosis.-Thc structure and microscopic appearance of the:3e various 
forms of C<\ncer, as well as their COlll'i'C and symptoms, ha\·e ~ii ready be~n suf
fkiently described in Chapter XXVI., and 1 sha ll, therefore, in this place 
mcrcly recapitulate those points which may scn·e to aid in tile diagnosis be
twe<>n scirrfm:; and non-malignant solid mammary tumors; encep/l(l{oid is 
not likely to be confounded wi!h any otlin tumor, except certain n\rieLics of 
sarcoma which, clinically, an· equally malignant. 
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Prognosis.- Th e pro:p10~is of cancer of the breast is, of cour~c, unfrwora
lJl e. Tlie moM mpidly fa1:il cases arc those of enceplwloid, and of lardaceous 
scirrlws, nnd the least so, those which assume the atropln"c form. The !:titer 
arc chiefly rnN wilh among old pcr::;ons. and, the course of the disease bciug 
chronic, den.th may ensue from some other cause. In the cufrass-like form 
of the affoction, aµ-ain, li fo is often prolonged for a considerable period; in 
these cai'es the Yirulence of the disease appears to be expended mainly upon 
the skin , the lymphatic glands and internal orga.ns not being implicated until 
at a cornparati n ly late stage . 

.'lhatment.- Thc only treatment which offers any prospect of permanent 
benefit, in ca5es of mammary cancer, is excision of th u tumoi·, togetlu•r with 
tl1e whole mammary g-land-tl1011gh, as palliati,-e meas11 re~, compression an(l 
the application of cold may occas ionally be of service (!;Cc page ..J93). If the 
tumo1·, though in !he region of the breast, do not appear to in \'olve the mam
mary gland, it will mmalJy be sulTicient to remove th:it portion of thi s organ 
which is nearest the cancerous rnasS-unless the tumor be below or on tli e 
sternal side of the gland , when, as the latte r becomes infiltrated at ;m early 
period , tot:d excision should bf' JJnl.Cl iscd. 

Operative measures are not, however, to he indi>:criminately resorted to in 

~I~,~~~, ii1~1 ~!.:~11~~~- th~·:r~\~~1 nf:~~:ll~u;~11~~;~! 1; il:111 :,~;i1~~~~ ;~:~r~~~i~i~:~:~~~~11~::1';~ 
Calion of th e lymphatic )!l:inds, particulnrly of those above the cht\·icle; in 
which the di sease appears to ha\'e in,·olvc<l in! crnal org:l.ns; in which 1here 
ifl wide-spread ulceration: or in whiPh the whole integument of the breast is 
brawny and larclaceous. The presc11ce of any of these conditions would forbid 
the hope of being able lo effoct thorough extirpation , and would therefore 
reudcr operative int 1; rfo rence improper. 1'~or, :~gain, would excision be, as :1. 

1 A rcrnarkalJlf' case (lf capsulatcd scirrhus has, h owever, been recently recorded 
Uy Cu!lingworth, or Manuhester. 
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rnlc . advisable, in a C:l!'C of atrophic or cuira~s-like cnncer, occurring in an 
old person, nor in :my case in which, from the general conrlit ion of the p:i
ti c nt, or from otl1c r ci rcumstances, the operntion wonlli probably be in itscU' 
ri.ttcHded with unusu:1l risk. Excluclin~ all these cases, howe\·c r, there re
main a lal'ge numhcr-probably a majority-in which cnrly excision is highly 
tlesi ra.bl e, and ill which tile surgeon should urge it s pcr l'ornmnce. The rea-

S~~~l1L~p~:~a:::::~~l~s~11~~· ~<1\:i(;~11i~g~11:~~:~~l'e~~ 1!~~~~l ~~~~·~:~~ i~~1~ 1:1~~=11~f!J~~3h·~~~1; 
to i<Ubjacent structmes. 01· cnn slight lymphatic implic:Jtion, though unfavor
able circumstances. do not nece::;snrily c·ontra-indicate the operation. " ' bile 
no rnle of uni\·ersal application can be laid down upon this subject, the sm·
geon will 1101 1 I think, h:1,·(' cause to regre t hi s licci,,.ion, who operalcs in 
those cases (and tliose only) in which it appears practicable to safo ly extil'
pate the e ntire mass of disease. '\\' hen excision is to be done at, all, it sliould 
be done as soon as the nature of' the case has been ascertained, there heing no 
:td\"antagc to he gained Uy delay. Cm1$lics mny be employed in some rare 
cnses 10 which the knifo may be deemed inapplicable (see page -19-1). R e
c11r1·ent growths should be removed as soon as detected, with the same limi
tations as in the case of the primary tumor . 

Excision of the Mammary Gland.-The operation is thus per
formed: The patit•nt. being in the recumhcnt posture, is thoroughly e1her
ized, and he r clothing so arranged as fairly to expose tlie b1·cast and upper 
ex1remity. The arm is then held out of the way by an ass istant, in such a 
manner as to render tense the fibres of the pec toral muscle. ]f the tumor be 
non-malignant and of moderate size, a s ingle incision will suffice; this may 
be a simple oblique cut in the dirre lion of the muscular fibres; or, if more 
room be required, may be made in tli e fol'm ofa dou\Jlc cun·e, or S. In the 
remornl of malignant growth,; 1 however, the atfocted portion of integument 
must itse lf be excised; and here two semi lunar incis ions may be employec1 1 

one be low a.nd the other aUo"e the nipple, which is included between them, 
or a doub le S incision (F ig. 230), or, if the tumor be \ "C 1'y large, an oblique 

Fig. 417. 

Exci ~ion of the breast. (Ferg11sso11.) 

incis ion o,·er it s upper par!, and two shorter long itulli1ml incis ions meeting 
below the nipple, which is thus removed with a triangular portion of the sk in. 
In other case:':, again. the surgeon may prefer a circnlal' or nn ova l inc is ion 
around the nipple, as ndvised hy the late 1'Ir. Coll is, of' Dublin. The par -
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ticuln.r line of incision is a matter of but small importance, pro,·ided that care 
be taken to remove cYcry parl of' the integumc11t which appcar1' adherent or 
infiltrated. ll:w ing complctccl his cxtC'rnal incisions, the surgeon <lil'i-l•e1,; 

rapidly down to the pecroral muscle. and turns up the edge of the nrn.mmary 
gland (Fig. -117), wl1ich may then often be separated by the fingers , aided by 
a few strokes of the knift:. In oilier cases, a portion of the pectol'alis it self 
may require rcmo,·a l, and I ba,·e occas ionally been obliged to ca1·1·y 1hc d ii::,wc 
tion ~o deep as to expose e,·en the !'mfacc of the ribs and the inrcrcostnl muscles. 

\\'hen by careful cxamin:ttion of both tumor and wound, the surgeon has 
i:atis.fird himself th:H :.Ill the di:sca$cd i::lructurc has been remo,·ed, at.lCntion 
should be directed lo the state of the axillary glands. lL may happen that a. 
single gland is enlargedi but not markedly indur:.tted, and tli:tt it is so, app:l· 
rently, as the rt;>sult of trari smitted irritation, rather than from being itself 
ca1·cinomatous. l:ndcr such circumslances. tlie axilla should not lie inter· 
fcrcd with , the gla11d being watched, howen~r, and, if nce<'ssa r.r, subi'lequen!ly 
remoYe<l by a s~par:ltc operation. ]f tlie :uil!ary g:lauds a.re evidently in . 
,·olnd in the dist>asc. though not so extenshcly implicat<'d ::is to forbid opera. 
li\'e 1rcatmt'nt a.ltoge1her, it is m;ua\\y a<lvi:::ed 1hat 1hey should be n'moveli, 
the upper extremity of the incision being extencletl as far as necessary for 1his 
purpose. This is the course which 1 have myse lf always pur~ued, anti it i~, 
as mentioned, in accoi-dance with the tt•aching of most authors. 1t is Lut 
right to add, howeV(·r, that the late 1\lr. Collis (fo1· whose opinion I have the 
highest respect) clepreciLted incisions into tlw axilla in almost all cases1 Le. 
liev ing that such incisions wern apt to be followed by the d1ffelopment of' 
lardaccous cancer of' the arm and side, and that tliey were likely to hasten 
the denth of the patient. "'hen a.xilhiry gla.uds arc to be remove~!, they 
should a:; for as possible be enuclfwted with the fingers and handle of tile 
~c:1lpel, rather than excised-the use of the edge or poiut of the knifo being, 
in the deep portions of the axi lla, al.tended with con.siderable ri sk. If the 
implicated glands should unfortunately be so deeply n.ltachcd as not to admit 
of complete remornl, the best tlrnt c:i.n be done is to draw down the mass and 
throw a strong ligature around its ba.se, cutting- off the part below the seat of 
strangulation. in hope that the remainder may !Jc destroyed by sloup:liing. 

The wound left by the operation of excision of the breast, should be simply 
dressed. A few ligatures only are commonly required; the lips of the wound 
are brought together with a few points of suture, or with adhesive strips, a 
piece of oiled lint, covered with oiled silk, being then npplicd. and held in 
place with strips of plastc 1· or a light liandtt,!!e. The a.rm should be laid 
acro:;s the che~t, so as to rl'lnx the parts, :tnd thus facilitate union, but should 
not be closely confined. Tlie morta lity from rhc operation is small, in view 
of the extent of' the wound, being, even in hospital practice, less than ten 
per cent. Of 1-17 cases of m:unnrnry c:incer operated on by Syme, only 10 
terminated fatally, while the result in 5.j exci::;ions of the breast for non
malignant tumors was uniformly successful. The chief risks are from the 
de,·elopment of' erysipelas or pymmia. Dr. B. "'.V. Hichanlson has excised 
the breast with scissors, the parts being previously rendrred insensible by 
11sing- the ether spray, and the same plan has been since successfully adopted 
by l\Ir. Thomas 1\loorc. 

The Mammary Gland in the Mal e may occn,sionally be the seat of 
d isease; tlws it has Leen found hypertrophied, and has been known to furnish 
a sec retion of' milk, whilf' it is sometimes the seat of cystic growths, or of 
caneer. " 7 agstaflC l1as collected 71 cases of the latter form of' di sease occur· 
rin:r in this situation. The treatment is the ~ame as for similar affections in 
the female. 
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CH.APTER XL. 

Tin: term Hernia si::rnific,.; a protru!"ion of an~' portion of the ,·ii;.t·cra throu;:rh 
:lll abnormal opening in the walls of the cavity within which the protnul(•d 
part i.- naturally contnim:d. A protru:;;ion tlH·ougli a normal apcrtur(' i~ 11 ot 
a hernia; thus the term is 11cno·1· applied to a prolr11sion of' th e bowc>I throu~lt 
1he anu~, or of the' womb 1lirough the \'tthn. H ernia.? of' the brain :iml of 
the lhonwic vi~ccra, ha"c :1\n•:ld.Y been con~idcrcd in prc\'ious portion~of the 
rnlunw; and the 1':ubj('CI for dii:c11s1'ion in this pl:u-c is therefore limited 10 
.Abdumi11al Hernia, or. :is it is familarly called. R11pt11re. 

Any part of the abdominal p:wietc.s may ;!in• p:i;-;;:;agc to a hernia, hut rup
lllre is most likely 10 occur where the mu:;.cular and tcudinons ~rrutturc:o. are 
comparati,,eJy w~ak, as whL•rc the ~permalil' eord or round liga.mcnt i,..sues 
from tlie a.bdomcn, where the fomoral ,-t!s::;<:i.:; pa.s into the thigli 1 or at the 
umbilicus. 

CAL:SES OF llEH!\'I:\, 

The Predisposiny Causes of ruplure ma.y be divided into such as pcr·iain 
to the ,general condition of the patient, a .. ., age, i;iex. l'lc .. :rnd such a...; Jl('rlain 
to the local condition of the pa rt in which the lwrnia ,o;ubsequently OC('lll's; 

the latter are callt'd by Birk(•tt the Inriting Causes . The Immediate or 
E.rciting Cause of rupture, whcn ~~ny such can he alleged, is usually some 
violent exertion, as in lifting, cough ing, or strai ning. 

General Predisposing Causes.-1. .A,qr.-The majority of t.-u:cs of 
l1 c r11ia arc developed in i11fa11cy, o; early aduh lifo; more, that i:;;, before Ilic 
age· of tl1irt y .fi\'C years than afterwards. This s tatemc•11t. is contrary 10 the 
01·dinaril_y received Joe1rinc, huL has been cl('arly (',.;tabli~li(;'d by the rl'Rl'a.n·hes 
of' )fr. King1lon (of tho Ciry of London Trus,.; Society). )Jr. Birkl'tl, an<l 
)Ir. Croft. ....\:;. howcnr, the number of' infants and young person~ in enry 
community is much largPr than that of a1lult,.. the relati't:e frt:'.quency of hnnia 
is greater as old age a11proa('l1e,.;, Thu:; ad,ancing age may be co11side1·cd a 
predi,..posing cause of hernia. 

2. Su.-The male H.'X is unquestionably more predispo::oed to the oet11r
rence of hernia than Lhc> female. tlie proportion for all a~es and for1n" of' the 
disease being, :.tcconling to Crofl, about thn·t: 10 011e. The difforence is mo~t 
marked in infancy :rnd l'ariy childhood, on :wcount of the frequency of a eon. 
genital ma.lfOrmation in Llie male, wliicli will be presC'ntly referred lo. 

3. Occupation.-The majority of C:l5('1'1 of hernia occur among tlw labor. 
ing dn;.;ses, but there dot·s not appear, a{'Cordin~ to Kingdon, to be :111y dircl·t 
connection lreaceable between the dcrnlopment of rupture nnd the 1mr:;ui1 of 
any particular occupatiou. 

·I. Inheritance.-.\ predii'!position to hrrnia i~ freq uently inheritPd, th<' 
tir1'1 year of life bein~ th:u in which the hcrc>ditnry influcntt' is mo,.:f 1u:1rhd. 
The nnalomicfll peeuli:triti es on which the frequ('nt O('Currence of lw rnia at 
thi s l'arly age ckpend:;, n1·r, ( 1) imperfect clo.;;; 111·c of tlir Vf'ntral orifi<·e or Ilic 

\agi11al process Of !he perito11cum1 and pcroisting paLulousne:s:s of that canal, 
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and (2) abnormal lengthening of the mcscntery. Tlie first-named ma.lform:\
tion is always, and the second often, probably, of congenital origin; they ''ill 
Le again referred to under the heading of inciting causes. 

Local Predisposing or Inciting Causes.-1. Wo11ndf, etc.-Tlte 
occ111Tcnce of hernia is occasionally predisposed to by wounds or subcutane
ous laterations of the abdominal parictcs. T""entral hernia usually results 
under these circmrn:;t:iuccs (see page 367), but if the wound be suil:~bly situ
ated, inguinal, or any other form of hernia ma.y ensue. 

2. Weakening of the Abdonu:nal Parietes, as the result of previous inflam
mation, abscess, etc., or from o,·er-d istension by the p1·c:-;sure of tlie g 1·:wi<l 
uter11s . Uy the accumulation of fat in the onwntum or m1~s.cnl<.•r·y, or by the 
dev<•lopment of on1.rian tumors, or of ascites, may act il$ a predisposing cause 
of hernia.. 

3. A Patulons Cond1:tion of the Vaginal Process of the Peritonetm1 1 or of 
?°ts Ventral Or{fice, is a frequent predisposing cause ot' hernia. It is known 
that the testicles arc, in the earlier periods of filltal life, situated in the lum
har region, whence they gradually de::>ccnd into the scrotum . During their 
descent, they arc Uehincl an<l partially invest<'d by the peritoneum. a prolon
_gation of which membrnne accompanies them into the scrotum. where it fo l'ms 
the tunica vaginalis on either side. This ·1,·alJinal p1·ocess of the peritonl'11m 
at fin:.t forms one common sac with thn.t of the peritoneum itself, and the 
communication betwePn them often persists at birth, or even a. month or two 
later. Usually, howe,·er, about the period of birth, the niginal process 
didde:- into two portions, by the contradion of' the sheath aml the formation 
of adhe:.:.ions between its l'l i<les, at about the position of the h<.'ad oft.he cpi<li
dymi!'. The lower portion i11\•csts the testicle (forming the tanica '1:agi11alis 
7Jropria testis), while the upper ponion li es in front of the spermaLi c cord, 
and constitntes the tunica vagina/is propria..f1miculi. l n tlte normal state, 
the t1mica \'aginalis of the testicle cont inues through life as a cloiied sac, 
while the tunica vaginalis of the cord becomes 0Llitcn1ted and CO\'Crted into 
a delicate fibrous band. It not unfrcquently liappcns, howe\'er, that the 
fu11ic11br portion of the vag inal proce,;s pc1·:.;ists as a tube of ~ma.11 calibre, 
closed at both ends, or, more rarely, that either its ventral or testicular ori
fice, or Loth, remain patulous. The testicular orifice is, of course, that by 
which thR funicular portion communicates in fretal life with the testicular 
port.ion of the \':~ginal JH'Q('e:;.:, of the peritoneum, whil<> tlit> rentral orifh.:e is 
tlia1. Ly which it communicates with the genera.I ciwity of' the pel'itoneum, 
nnd corresponds in posi1ion wi1 h the internal abdominal l' i11g. From the 
:1bo,·e brief :inatomiC'al description, it can be readily understood that :l patu
lous sta.te of the vaginal proce~s, or of its ventral orifice, would prellispose 
the person in whom it existed to the occurrence of rupture. 

4 . .A Rela:red and Elougated Condition of lite Jlfesenter.IJ acts as a predis
posing cause of hcl'nia. That the mesentcry is actually elongated, in many 
cai"es of hernia, can !':.Carccly admit of a doubt-for the bowel could not 
dc~c(•ntl as low as it is obsen,ed to do in the srrotum, were its mesenteric 
attarlnnents not abnornially relaxt>d-lmt whetlier this relaxation and elonga 
tion be a cwtse or consequence of' hernia, is a difforent que:::.tion; that it is 
often a can;;;e of rupture, is rcnderecl probable, as pointed out by Birkett, by 
t lu• focts that ( l ) persons with a hernial s.ac are more troubled by the descent 
of a hernia when ouL of' ltf'ailh thall at other tim~s; (2) per:-ions of a relaxed 
frame are more apt titan others to become subjects of liernin, a:::. they adnmce 
in li ft•; and (3) in middle-agetl persons of ei 1her sex, atructed with hernia, 
tlic ah!lom inal viscera generally arC> lcs:-i firmly hC'l<i in place hy their pcri
to1ie:d attacliments, tlian in those who h;i,·e no disposition to hernia. TUis 



elongntion of the mestntcry may, :i._" just mentioned. be due to rt. 

s1a10 of' the fibrous til'f'ues, acquired :it auy periotl of life, or may 
in ::;ome cases at least, be of congcni1al origin. 
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5. 'l'he Gradual Stretching and Protrusion of tlie Parietal Peritone11m 
at weak parts of the abdominal wall , as the result of frequently rcp<•:itcd 
mu;:;cular exertion. of cougbiug, of' str:iining- at stool, or in urinating, etc ., 
ma.'· act as a. predi:i.posing CHU$0 of hernia, hy le:idi11g to the nltim:ite dcvelop-
1m•nt of a i::ac or pouch into which the ,·iscera may be recci,·cd, this pouch 
1he11 const ituting tlic sac of the hemia. 

Immediate or Exciting Causes.-Tn tltc nrnjority of ins:.U1.nces, 
prnh:ibly. a lwrnin is slowly den,_•Joped, a11d may not attrnct the patient's at
tention until fully formed; iu other case~, howc,·cr, the l'Upture occurs sud
de:nly, as the result of a fall, or of some riolcnt mnseular cffOrt. 

No~1..:xcLATCHE. 

STIWCTURE OF .\ IIER~L\. 

Varieties of the Hernial Sac.-Therc are two distinct Ynrieties of 
the hernial sac, the con,qenital and tlic acqnired. 

1. The Con,qenital Sac consists of the patuJous vaginal process of peri
toneum, or of its funicular portion, and is th('refore ouly mc1 with in those 
forrn5i of oblique inguinal hernia which :ire ofte11, thoug-h improperly, termed 
cong-('nital rrnd infantile. Jt nrny f'xi,,;t throug-li life :is a pouch, communit:it
in)! with the peritoneal cM·i1y, without ever becoming the scat of an actual 
hernia. 

2. The Acq1tired Sac is i-lowly tle>vcloped Uy the gradmd stretching of' n 
poi·tion of the parit•tal peritoneum, as the result of' frequently rL•peatell pres
sure from within. exel'ciscd by the or;:rans which uhimntely form the conte11t s 
of the hernia. Thi:s i1' the form of S:\.C which exi~ts in the ordinary oblique 
ancl direct inguinal ltcrnire, as well as in fomoral hernia, and iu those which 
occur in other regions. 

The mode of rlevelopmf'nt of the :icquirc>tl hernial sac has been particul:lrly 
studied by Cloquet and Demeaux, :iml is we ll described Uy Birkett. ·when 
1be pnrictnl peritoneum fir.;;;t protrudes rhro11gl1 the alulominal wall, the witlc~t 
portion of the sac is that which communicates with the peritoneal ca,·ity, 
hut in the fully formed ~ar 1 tl1e rn.~ek is snrn.ller than the hotlyi the i;n.c Ueing 
puckered like the mouth of a purse, by the constriction of the fibrous or 
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mui:;cular ring through which the hernia. has escaped. In this stage of the 

~~r~~::l~~~c~~~~~~~l:~,'.~~~~' i~:li!~~:i'~~-i~~:~~~ l~:~~1t:11:~o~rtr[~;Jr~,~~~J~~'tl::~1(;1(;f1~ 
puckering which !ms been descr ibed disappeurs upon reduction of' the hernia, 
or upon diYision of the ring of the abdominal wall through which the rup
tun• has occurred. At a later s tage, the period of 01·,qa!Ji.zalion, the puckered 
folds at tlic neck of the sac adhere to~cthcr, while at the ~ame time Ll1c fat 
di i'>appea1-s from the ndjacent ~ubserous areolar tissue, this becoming com·er1ed 
into an imlura.tcd and vascular ring which is said to con tai11 a layer of' con
trn.ctilc fibres. 111 this stag<', the neck of the sac cxcreii;:cs an essential con
st r icl ing power, and requires to Le di\•ided if the hernia bccom<:s s trangulatccL 

~'i 1(~e~~~i1~1~:it~ 1 ~1 ~;~fi~: 1~~? t{:,.~·~~ ,;f,~~~~~:~t~~;~;~o~~t i~~~ 1t1o a~o~ t1~~~~1~ i;~1 11~e1:~~~; 
cnrn become oLli Lcrated, thus aceom plisliing tlie cure of the disease---:.is is 
oc<'asionally witnc:::sed in tlie hcrni:.u of i11fant R, and more 1'arely in tlio,::;c of 
aduils, Duriug this stage. the ring wl1ich smTOt11uls the neck of tlie sac be
comes thicker, omd of a fiLrons or ca.rtilap:inous ha .. Jness. If' tlie hernia. 
protrude in this e.1age, strangu lat ion is Yery apt to occur. 

The sac of a hel'11ia is thus at first thin and translucent, but often a.ta later 
period becomes thi ck and induratc1l , o.nd may e ven hccomc the RC:ll of talca
reous dcgenC'ralion; in ot lin in!'tanccs, as in cases of large umbilical hemia1 

the sac may by distension bcconrn e.xtrcmcly atlenualed. 
Tlic aperture in the abdominal wall thl'ou~h which a hernia has escaped, 

en~ntmdly asRunw:' a more 0 1· leRs circular outline, and oflcn Lecomcs e nhtrge<l; 
i t may become displaced by the weight of' the pl'otruding Yis<'erai being u:rn
ally dragged downwards a nrl towal'ds the median line of' the Uody; thus, i11 an 
oblique inguinal hernia of long standi n~, the internal may <'Omc to he place1l 
directly behind Iii<" external alHlominal ring. 'l'he i: upe rti cial ti:;suc>s fre
quently become thinnctl and st rekhed, but, ifa tr1•ss ha·ve been employed for a 
Jo11g time, may be incJurnted and thickcne<l from tile j)l'ei'iSUrC of the pad of 
tl1c instrument. 

Contents of the Hernial Sac.-Almost any of the vir.:cera. may be 
occasionally fou nd in herni (e, but tltc parts most usuall)' prot ruded are tlw 
bowel and omentum. The small intesti ue, am! parti<'ularly the ileum, is much 
more frequently i1woked in a hernia than the large intes tine: on ly a pol'iion 
of the calibre of the gut may ente l' the sn.c, or a large coil of bowel with it s 
mcscnter ic attaclnnent. In some VC I')' large lwrni;e, a.lmost the whole of the 
!"mall inl t·i: tinc may de.o;cc nd into the !'.':tc. \\rhen long protl'Ud('d. the bowel 
betomes thickcllcd and contr:1c tPd 1 and of' a gr:1yisl1 hue ex tenrnlly: its mc
scnte ry at the s:~me ti me Uecomes hypertrophied and va:'Clil ar. 'Vhcn tile 
sac of a hernia is habitually occupied b_y ome11tum: the latter ti sr-uc hccomc5 
indurated and tliickcued, .and often ma tted together into a. 1·onicid mas5, the 
apex of which cOtTcsponds to the neck of the sac. The omental veins become 
di:i.tcnded a nd n~ri cosc, ancl apertures or dcpres:'ions often exist in the dense 
mass, into which a knuckle of intesti ne may sli p, and Lecome sining:ulatcd . 
" -hen a. hernial ::;ac contains both bowel a nd omenlum, the laHer usnally pro
trudes in front of', and 1m1 _v completely surrnund , the gut.. G"ysts sometirnes 
exist iu the protruded omen tum, iind m:iy, in the operation of herniotomy1 

confus(• the surgeon by their resembl:i.nce to knuckles of inte!'.tine. In addi
tion to the viscel':i whi('h are contained in the hernial r.:ac, fl ce rt ai n amount 

~~~'.~;~,'.:.~'.~~~;~~~i~;:F;~;\;7_1;.~'.i;;:~;~:~~:~::~i~~.::~:~~·~E ·~;~~~'.;:~~:~~:::~2 
gluing logctlier the conta ined Yiscera, or binding them to the wall of the sac 
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itself; while recent , these Rclhes ious :ire soft and ca~ily separnted. lmt 
or long standing IJccomc firm and fol'm an impediment to !'eduction. 
bodies. consisling :\pparcnt.ly of detached ap1w ndicc.s 1;;: piploi c:~, 
ally found in t!te i1m:' r ior of a. hernial sac. 

Hydrocele or Dropsy of a Hernial Sac is th e n:unc g iven to :rn 
unu ~ ual condirion which con.sisls in the accumuln.tion of flnirl in tli e Lo11om of 

~I~;~~~~~a!i;I~~;. ~;~ :~11;;~~~~~~~~it~~nt1~~ ~:.~1,!~~'.. :;.t1~;';¥1ea;::.~111~~1i1~~~ ~~~\~~ir. ~!i~~; 
between 1he w:dl of the sac :\ncl the Yisceni which occupy it s upper porLion. 
Cases of this form of cli se:ise , which, 1·arc in any si tuation, is parti cul:1rly ~o in 
conncc~ion with femoral ruprnre, ha\·e been recorded Ly J>ott. l'cll urn u, 
B oyl'I', Lawrence, Curling, E1·ichscn, L:rng ton 1 :\nd \\'. F. ~\t! c(', of this uity. 
The treatment con ~ist s in CY:\Cu:ui11 g the fluid hy means of :t troc:w and 
canub, and, M advised by Langdon, if the effu sion rl'uurs, in til e establish
m ent of a seton. 

Sn1rTO)IS O F IIF: 1~:\' J A 1 ~ GExEr:AL. 

The patient often experi ences a ~en::.ation of weaknc::s in or oth(>r 
r egio n in wl1i ch a h(' rnin. is about to occur, Lefore r~ny place. 
There is also freq uently a dec ided ful-
ne:::; in the part. whidi is most marked l''ig. 418. 
in the erec t po~ture. or upon contra.cling 
the abdominal muscles . The hernia, if 
gradually d1•veloped. appears a.<: a small 
tumor, not larger at fi1-st , perhap,;, than 
tl11· tip of the finger, wh i<·h c:rn be re
duced Ly pre~sure . and which clisnppe•u·s 
spont a n<'ously when the recumb<·nt pos
ture is a.'!snmccl. Jn young children, the 
hern ia i ~ often of cons id<'ntb le size when 
fi1 ·st noticed, and the same is true of 
those ca~es of rupture which are sud
dl·nly de,·cloped a1:1 th e result of violen t 
exertion; in the la.Il e r cases, the forma
l ion of the hernia is often attended with 
pain . A full." dc,·clopcd h<'rnia forms a 
round or om.I tumor, U8tmlly broadpr be
low thn.n ab0\'1! (the neck of the hernia ), 
increas ing: in s ize when tlie p;~ti c11t 

slando; up , holds bis breath, or cough:-, 
either iw bsiding spontanMus.ly when tlw 

~{~~i=(~lt ,~;~I~ i ~0\~'1111~ ~l~d~~:lr~~ l~;d j~;11~¥~ le:1~~t;~.:~~;~~:i:~i:u:1~;~~«~.Jl:~~~~~1co:,::~: 
pres~ nre, and reappearing upon tli e n •-
sumption of the erect pos ture. " ' hrn the patient coughs, a di stinct Impulse 
may be commonly perceirnd in thf> ht-mird t.umor. The symptoms of Ju-mi:~ 
are somewhat modified by d1e n:uure of' its con ten ts. 

Intestinal Hernia or Enterocele.-Whe n the lwrnia con tains 
bowel only, the lUmor is smooth , g urgles under pre!Ss ure, and is often tym pa
nitic and resonant when percu~sed. The lierni:~ is often 1he scat of borbor,11g
m11s or flatulent niml>ling. The impulse on coup:hin g is well marked, and :he 
pntitmt frequently tom plains of dyspPptic symptoms, and of an uncom'.Ortable 
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Omental H ernia or Epiplocele.-l n thPsf' ca~es, the tumor il' ir
r(•guln1· aud cornpnnHiH•l." ill-tlc·lincd. h:H·ing a do11gh.r fi'(.•!, and with a IC'"S 

di~tiutt impulse on coughing tltun in the form of the diH·ase last cksC'rilwd; 
rcduc1ion is effected ~raduully, and without the chara(·lt'ri~tic gur~ling ~('11'.--:l
tion which has Leen rcfc1T(•d 10. Omcntal hernia is ~aid to be mo:;L fre(111ent 
on the left side, and il'l chiefly seen in adults. 

M ixed Hernia or E n t ero-E pi p locele .-Jn the~e cai::es the symp
toms of the imcs1inal and ornent:d hcrn1;.-c arc nu·iously combined. 

Crecal H ernia is of cour:;;e confined to the right !iide, and is common]." 
irn·du('ibk, from that portion of c:~cmn which is uncovered Ly pc r ito11('lllll 

forming adhc~ions to Ilic suLjacent !Sll'uctures. 

Hernire of the Stomach or Bl adder arc of rare occurrence ; the 
former ( 6'astrocele) Im,.:, bt'l'll ob:::t.·n·ed in the in~uiual and umhilical r<'~io11' 1 
ancl in ca,::;e:-; of din11hra~matic rupture; there 31'(' 110 di,tincti,·e symptom" hy 
which it can Uc c·c1winly r<'cognizcd durin~ life. I lcrnia of the bladder 
( Cystorcle) is irretlucil.ilc, and attt•1Hled with diflicult micturition; urine may 
be made to flow by comprc.:o~ing the tumor. 

H ernia of t h e Ovary is occar:;ionally met with, Hamilton ha\'iug col
lected 1 :3 cascs 1 to which llalleray has added 5 otliti·:s. 

THEAT\IEXT OF RE01·crni.F. H1m~I.\. 

The treatment of reducible hernia may be palliatit:e, or may aim at cffoet
ing a radical cure. 

P alliative T reatment .-This consists in pre"enting the dcsccn1 of 
t l1e hernia by the appl icat ion of n su itable truss or bandage. J n cases of 11m
bi 1ieal :md Vt'lltl'al rnpture, an elastic band and pad may be the best rnc:Ul!ii of 
ret<:ntion, but a tn1R<; is prdCraiJle for the ordinal'y forms of hernia. I do not 
purpo-.e to enter into any <li~cu,:.:;ion of the <"Omparative merits of the nrnny 
form.-.; of tru,:." which are offcreJ by their re::;pecti\ e innntors to the profc~:;ion 
aiHI the public, but ::<hall merely mention what may be considered the requi
sites of' a goo<l truss . 

.A 'l'russ consists e!<,,.entially of a pad and a spring: the pad should be firm 1 

slightly cou\'ex upon tltc ~urfacc (except in particular cases), of an om.I 01· 

elo 1 1~a!('(l triangular shape, a11<l .sullic iently lnrge to c:omprcss not only the 
aperture through which the hernia escapes, but the whole canal through which 
it lws passed to reach the surface. The pad may be of buckskin, firmly 
stuffo<l, of polished wood, or of' such other material a.s may be found by expc
ri(·11<·e to produce least irritation of the skin, some patients in this rc:;pcct 
ditlCring from others. Jn c('rta.in cases, in which the ring through which the 
h<'rnia protrudes is very large, the ordinary cOJwex, ornl 1 or triangular 1};ul 
may be adnintagcously replacl'd by one of a horseshoe or ring shape, as re
commended hy )Ir . • J. Wood, or Uy :i pad containing a spiral spring as ~ug
gc~tcd by )Jr. Holthouse. As a rule. the plate which forms the back of the 
pad should be made of the f'ame piece of mt·tal as the i..pring, while the bear
ing of th<· pat! should be not directly inwards, buL somewhat upwards as wdt, 
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the particular angle varying according to the shape of the patient's abdomen. 
The spring of a tl'USS is made of metal (covered with buchkin or lc:llhcr), 
anti cun·cd so :ls to pass ai·ou11d tlie patient's trunk. ju:';t abon~ 1he rim of tlie 
peh·is; it should not tou<'h cxct.!pt nL tllC' point of coun terprcssure, wliicl1 1 in 
tlie ordinary single-pad truss, is :\t the patient's hip, on tlic oppo::;ite side to 
that of 1he rupture-and at this point the spring shou ld be beaten thin, cun·cd 
to fit the part, and su it:.1.bly padded. The spring s hould be t::h:;ti{', and should 
exercise just enough force to kcep tho hcr11ia reduced, wi1ltout prc:"si11g so 
deeply as to cause absorption of' the al.Jdomin:d parictes. .From tile free eud 
of the spring, a lcn.ther strap passes to the pad, thus completing the circlt! 
around the patient's pelvis, while, for additional security. another strap may 
pass from the body of the spring along the fold of the Luttock and around 
the inside of the thigh 1 to be fastened to a Lutton at the lower edge of the 
pad. 

In man~' cases. particularly in tliose of persons with fat and 1wndutous 
abdomens, it is diflicu lt to keep a hernia, reduced except by using a spring of 
such force as to produce great discomfort, be::.ide incurring tlic risk of t.:n
coumging the Ucvclopment of a rupture on tlic oppo::>ile Ride; under such 
circumstances, it will be better to employ a doublc-pml truss, tlius affording 
support to both sides of' the abdomen. Tlie points of countcl'pressure, wlieu 
such an iustrument is used, are sitm\ted on either side of the spine. The 
double-pad truss is, of course, necesfiary in cases of' double !ternia. 

Before applying a truss, the hernia should be comple!ely reduced, and the 
appa.ratus then adjusted while the patient is in the recumbent poslure; tlie 
truss may Lt' left off at night, being removed after the patient is i11 Led 
and re-applied before he rises, but should Le constantly worn at other time,:;. 
Every one who is l'llpturcd should be provided with at leasL t\\O trnssc..-, ::.o 
that if one hrl'ak, ~rnorheL' may be immedi:uely substituted; and it is well to 
lia,-e one furnished with n. plain wooden pad, for use while bathing, etc. Jf 
the pad of' a truss tend to produce chafing, as is apt 10 be the case in hot 
weather, the part sliould be frcqurntly washed with alum and wliishy, or 
cologne water, and well dusted with ord inary toilet powdt.:I', or lycopodium. 
The neC'essity of constantly wearing the trusi:;, and or ne\'el' 1;crmitting the 
descent of the lwrnia, cannot be too strongly im:istcd upon. The only circum 
stance which should be allowed 10 prevent the use of the instl'llment, is the 
presence of an undescended testis in such a. part of the inguinal canal as to 
render the pressure of the truss-pad unbearable; au cl even such a case should 
not Le abandoned, without an attempt to eflCct the desired object Ly trying 
n1rious forms of' apparatus. 

As a test for the eJficiency of a truss, Erichsen a(hises that. the patic11t 
should be directed to cough, \\'hile sitting on the edge of a chair, l<:>aning for
warcll', and with the legs extended and widely separntcd; if the hernia du not 
slip down behind the pad under these circumstances, tile instrument nmy be 
considered gatisfactory. 

Radical Cure of Hernia.-In those cases in which the ,·agin:il pro
cess of the peritoneum constitutes the sac of a hernia (co119eni'tal sac), the 
application of a well-fitting truss will occas ionally effect a cure (particul:u·ly 

; ~~:1~~1;:S\i1~~ t8 :~fe:~f~1~~\~ tj~n~~' i11:1~c~c;11;!s t!~i :~;i';~;t \~:~ o;;r~~!~:s~~~~~~,::c~:~ 
accomplishing the closure of the part. In th!! other forms of hernia, in which 
the sac is slowly de\'eloped (acquired sac), it may be possible to prevent the 
formation of the sac by the employment or a truss; but when once formed, 
all that can usually be hoped for, in the use of the instrument, is to check 
the furtl1cr enlargement of the sac by keeping the hernia «onstantly retlucedi 
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though Dr. C. T. Hunter has recorded a ca.::e in which. hy the p:uicnt' ... <'On

sranrly pressing the tes1icle of 1lie :.1ftt>ctcd .:.idc again~t the in;!l1inal rin~. the 
gland e\·cntuall_v became fixed in tha1 situation. and thu..; efthted a curl'. 

Ca,tration. exci ... ion of the sac. lig:Hion or scarification of its neck. aml acu
puncrnration, lrnH' at ,·ariom; time,.;. been recommended and prac1i ... c1l. in the 
hope of producing a radical cure of hernia. l>m are now matters cl1ietly of hi,:
lorical imen:·~1. though exci5ion (with antiseptic precautions) has been recently 
re,·i,·ed by Pauly. The injection of the -.ac with the tincture of iodine, lw~ 
been achanrngeou.::Jy rt'sorted 10 by J . P:111(·0:.1<:t, a .. ha .. "' the injection. out-.idc of 
the ::-ac. of an extract of white oak bark by Dr. G. II ea1011 . Uerdy'-. opera
tion. which con::;.i::-.ted in simpl~· i1naginating a portion of the '-'ac anrl .;upcr
ja(·ent integuments. by pu,;.hing tiH'tn up with the tinger into the canal 1hro11gh 
which tbl.! rupture de.;cended. and holding rhcm up with suture~. while adhe
sion wa~ promott>d b~- the application of liq. ammonire to remon the cuticle 
of the inn~ginated part, has been re\·in:d with Yariou,;. modific:atious and im
pron~ments by Syme. Fayrer, "·utzer. ""ell5, Da,·iei'l, .\rm~by, Egea. Lan
genbeck, Agnew, and others: while J . \Yood ha~ de,·i;:erl another \·ery ingeni
ou;: prOcl'dure. combinin7 inrngination with liga1ion of the neck of the ,:ac. 
] nrnginarion of the te.-.1icle with the ;:ac is, according IO )[ichel. an old Spanish 
mo1le of treatment. The .subcmaneou:. cmploynwnt of the .:oi!Hr-wire .:'uture 

::~Jn~~~~~ ;~·~~;~1t~~,;·~co·~1:e~~c~~~ ~~1:~1~/~:~i~l~~:·r~~i~1~\\;o~"!~,~n;.;~3:~!1t~L~~i~f· 
hernia will be dc~cribcd under the head;;; of the special forms of rhe di:;ease 
for which they are adapted: but it will be co1wenient w refer, in thi:; place, 
to 1he genernl question of rlw applicabili1y of .such modes of treatment . 

The objec1ions to any operation for the radical cure of hernia. arc (I) the 
risk by whirh the procedure i_;;; neccs.saril.v auencled. and (2) die probability 
ol'.failure by the hernia recurrin)! in spite of the operation. 

(!.) There is. in 1hc fir.:t plac<.>. the risk of intticting direct injur_,? upon 
imporrnnt ,·e55eJ5. the peritoneal ca,·ity, or e,·en the bowel it,elf'. .\.skilful 
operator could doubtlt•ss arnid rhe~c accidents . yet the po:::sibili1y of their 
occurrence ;:hould bt' borne in mind in eHimating the danger~ of the proced
ure. But e,·cn if no such untoward e\·ent a.s has been reforrcd to mars the 
progrc-:s of the operation . it is e,·idcnt 1ha.1 in e,·cry case there is nece,;:arily 
a ri-.k of the denlopment of peritoniti~; for C\·ery operation aim~ to etfoct a 
cure b:· inducing a certain amounr of inflammation in the neck of the sac, 
:rnd it i:. irnpos~ible to be sure that this inflammation may not ~pre:id further 
than is intended. And. ah hough the stati;;;.tics of rnrious modf"s of operating 
show that but few deaths han actually occurred from peri101~eal intlamma
tion . in propor1ion 10 the number of C:'l"C:. in which the operauons ha,·c been 
performed. yet. a:: ju;;;tly remarked by Birkeu, these foctJS only show that 
pcritoniti'. i~ not a nccc~sury consequence of tbe procedure. 

(:?.) If, howen!'r . 1he chance of a fatal termination i::- ::mall, the probability 
ol'failllre is comparatively great. .i\lr. 'Yood ha.s poi11ted out that thE! main 
cau"e of failure, in most operations for the radical cure or hernia . lieJS in the 
ueglecr to include the rosterior wall of the canal in the part operated on. the 
rupture sooner or later rede;:;cending behind the seat of operation; and hence 
a prominent feature in hi;:; own mode of procedure. consis.t:-i in drawing for
ward the posterior wall of the canal. <:;O fl." to induce its adhesion to th\! ante
rior; _ret of one hundred :ind righty·eight ca:;es referred to in hi:: addre . .:.s to the 
BritL ... h )ledical As;:;ociation, in l bi"3. three ended fatally, while fifl_r-one in 
all 1erminated in failure; of many more the termination was doubtful; and 
only fifty-six were known to ha,-e renrnitlt-d wdl a ·n~ar or more after their 
cli:;~harie from hospital. Another cause of failure, which equally atfects 
every form of c;perarion, is ::trong:ly in:;i,..ted upon by Birkeu, though <lenied 



hy W'"ood; thi " is the existenee of relaxation ancl clong-ation of the mc~en
tcry, whi•.:h will 1 when jJrl'Scnt, rend to allow the rcpro,Jucrion of the rupture 
in the same or another par!. 

I le 11 ce it would appear that the most fasorablc be taken of nny 
operation which has IJ<·cn as yet proposed for the cure ot' li crnia, is 
that while not nt'Cl.'SSa rily followed by g rave consequences, it is not unnt
tc nded with ri ski and by no means ccnain to dll·ct the object designed; and 
that, iu coni;;ideration of tltc :-afo and really i:;a1 i ~tiwto ry uwans of palliation 
alfonlcd by the u~e of a tru""• the radical 1ren1me111 mu:-t be looked upon a;; 
at bc:-;t an opcrat ion of compi:lii:::rnce or cxpl•diency. Tile most f:wornbll· 
ca"l'S for ope ration arc probably those of hcrni:~ into the rnginal prOCC"-~ or 
it~ funicular portion, the ~o-ea ll ed conge11i1al or inliintile cases; for, as re
marked Ly Birkett, it iR ulmo:-;t cxcl usi,·ely in the!':~· cn;;;cs that a natural lcn
d(;ney to ~pont;meous cure ha :-1 been ob;;.crved. Tlte operation i ~ donblle::-;;; 
justiliablc in cxC'cplioual i11s1a11el'S, as when it is fouud impo:osibl" to mai11tai11 
red uction by means of=~ tru~,., or when the occupation of tile patient or ot hn 
cau;;.('::J render the ineo1wcnicnee of wearing a tru"s mol'C than ordinarily bur
tll'11~ome ; bui. though occa-; ionally justifiable, the opcr:it io n is not, in any 
casl', one to be urgt'd upon the patient, nor to be pl'rfonnctl without hi s fully 
un<il.'r~tanding the unel' rtaintic" aud d:rngcr.s of th <' proceclul'e; and, in tht• 
immcn~c majority of en"<'"· the !':11rgcon will hcst consu lt both his own repu1atio11 
and the good of' his pa.lieut, Ly di.ssuading from any but palliati,·e treatmcn!. 

Jrurno ucrnu: llE:nN 1A. 

Yarious circumstances mn.y tend to render a li ernia frreducible; thm; in a 
rupture of long standing:, the neek of the sac. a" was mentioned on a prcviou-. 
page, becomes const ri cted :tnd smaller than its body, the shape of the hernia 
thus somcrimes renderi11g it irreducible, particularly if the case be one of 
omemal hernia, in whid1 the omentum is matted togt!thcr into a. dens(' 
conical ma..;s; :lgain, a hernia may become irreducible from the formation of 
adltesions between its contents :rnd the int<'rior of tl1e sac, or, in the c:v•e of 
the li ernire of the crccum or bladder (in wh'.ch the sac is defecti\·e), betwec11 
those ,•i.scera and tlic su rrounding tissue. 

Symptoms.-An irreducible hernia constant ly tends lo become largcr. 
and cau"es inco11Ycni<'nce by its bulk and weight-the latter gi\' i1tg ri se to an 
unplca:;anl, draµ-ging <:.en~ation , with perhaps tormin:l, and disturbance of tlu• 
diµ;<•<:.tin;~ functions; moreonr, :rn irreducible hernia j.., constantly cxpO-iCd to 
the ri!iik of becoming inf-lanwd, ol.tst ructed, or strangulated. 

Treatment.-This should consist in prcnnting the further increa~e of 
the hernia, by the adaptation of n truss with a conca"c pa.d, or, if' th e rup
ture be Yery large, a "bag trt1"S" or su!lpPnso ry bandage. J3. Cooper, anti 
other surgeons, ha,·e succeeded in some in i"l ancrs in co rnrcrting an irreducible 
i11to a reducible he rnia , by keeping the patient in bed an<l on low diet for six 
or Pight weeks, admi11isterin~ :~t the ::ia me lime purgnti,·es, with pNh:ips tnCl'

curial or antimoni:d prcparation.ll, an<l applying ice, !<Orbcfaeient ungut:nti!, or 
compre<i,.ion, to the hernial tumor. This plan could hardly he expected 1tl 
succeed, unless in ca<ics of omental hern ia in which irreducibili1y was chw 
solely to the .shape of the protruded mas."; and the treatment itself is so 
tedious and annoying, that fow patients can be found who :~rc willing to su h
mit to it. Yeipcau, Bouchut, GuCrin, and I\~ncoasf, of' this ci ty, hiwe re
sorted to subcutnueous division of' the external ring or other ~eat of Rtri c lurf', 
in these cases, the operation consisting in making a puncture through the 
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Rkin an<l snbcutnnC'ou,;; fa!":rin, introducing a. g-rOO\ c'd dirrctor, which iR i11Rin~ 
uated bene:l.lh the somce of constriction, and thrn divi1lin~ the latter with a. 

~,\1;\~!t~~~!~u ;{' i ~:~~~f c;~,~~~~,~~n~ 1~~ l~~i°~,~~es ~::~~1 11:.:~11~~c~~n ~'~~ ;~:~l~l:\~~~l~~~1~:~:t ~f· 
tlic hrrnial ~ac, th:~t. in :rny case of Jong standiu~-nnd such only arl' as n. 

::.:.~~ '.~:~:r:fr~:<:~:£;~:::;~~~1~:~~~;P~:::
1

··~:-~:;r;.:~~,\~ .. '.~:;:,1~~i~'.'.~:~~::·~~~\·~;:r 
tWl·cn tl1e ~ac and iii; toutcnts . Jlcnc·c tl1e C':lj:.1•s rnui-.1 he ,·1•17 few in number 
in which a pru<lent surgeon would foci ju:-.tifit:ll ill n.•:;orting t.o this procedure. 

]!\FJ,AllED HER!\IA . 

Jnfl:irnmn.tion may ntt:u:k a pre\·iously ir1·cducil>le hernia, or may itself he 
the cru1::;c of irredul'ihili1y. 

Symptoms. -Thl'1<C' :tre t:s~entially ll1ost• of local, or in some• c~1~cs of 

~~:~~~·~.~: ~~:~i1\~ :~~ ~ 1s,1 )~~;1 ~ 0 <~011~; ~: 1~~~.i~t ~ l~:~11~~;~!1~on!j!: ~~~ uon~:•;·~~t1i~:~, t~ :~~P ~~~~l~ 
tlmt of :-<lrnngulated hernia. :iml the protrusio11 is le~~ <·lol'ely cmbract'd h_v llll' 
t.'(l_gPs of the 01wnin,g 1l1ro11gh which it has p:tl's.td. Tile inflamnmtion may 
ori~irnue iu the la·rnin 1 from rhr pre~surc or an ummital>lc lruss or from some 
ollit'r loc:il cnu:-e. 01· m<L)' he ,q•eond:wy to an inflamcfl slate of lhe alimentary 
tanaL .As the res.11\t of infl:lrnmation, adhesions arc :ipt to form betwctn 1\m 
1·ontcnls anti ::ac of tl1c lit'rnia, rcudcri11g it pl'1J11:nw111ly irl'(•duciblc. 

Treatment.-Thc patit>nt :-houlcl Ll' put to lml, and, if hil' ~tn•ngth per
mit, a few lccchl"s may Le:> :lpplit'd onr the hernial tumor. Opium may Ue 
pretty freely gin..·n. in tlost•s !l-uited lo the: a:!C of tli<· pMient, a11d if thC're he 
:~ny tc111lrncy to :zencral pcritoniti~, thf' anodyne m:~y be properly comhin('(l 
wi1h 1.:alomd. Thl' appli<·:uion of an ice-b:ig, the skin being protec1ed by the 
interpo:-.ilion of flannrl, will often pro,·c of tli<> ~rl':tlt.'i:.L service. The allmin
i:;trntio11 of cathartics slLould be strictly proliihitcil, liut !he t1ction of the 
bowels may bP ~olicited liy Rimple <'nema1a. The cli1•t :::hould be moderate in 
amount :rn<l unirrit:~ting in qmdity. 

].ittrc and Birkt•tt have ck•s('J'ibcd a. Y:tricty of inflamed hernia in which :\ 
limited portion of the 1l'all of the bowel betome~ adli('rcnt to a small h<'rninl 
'.'<UC, inflamma1ion ext('ndinf!' to the neighboring ,·ii:.ccra, and 1hu::; ultimately 
inducing intestinal obstruction and dealh. 

Omn1n'CTE1> Oil lscAHCERATEIJ II1mNI.-\. 

A hernia is said to be incarcemled. wh('n lhc portion of bowel wl1ich it. 
('Ont:iins becomt:s obstructed by the accumulation of gm;:, or of solid or liquid 
fecal matter-a condition which was formerly supposed 10 he tlie canl'c or ob
struction in cai:es ofstrangul:ttcd hernia. This condition is chif'fly ml't \\ilh 
i11 old persons with cl1ronically irreducihlf' iil'rnia•, and may be due to the 
impaction of a mnsR of chcrry-:'i1ones or similar ~ubstances in the protrud~tl 
gut. 

Symptoms.-Thc symptoms are tho~e of intestinnl obr1truction-modc-

:·;~~ c a~~~:tc;r;~~'.:~:' \~~~~8i~~:c~~~1~~~111~7~1; ~':;~ 1 1i~;;~:~\1~~1 :·o:;~~ti:~,~~;v:: 1;;:~ ~1 f~~;1 ;l~~-
tlatulcn t, but not pnrticul:trly 1cnse, and its gaseous nnd liquid conten ts may 
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be sometimes pressed into the nci:zhboriug portions of bowel by cautious 
manipulation, when solid masses of feces may perhaps be rccog11ized by the 
ton ch. 

Treatment.-This consis ts in the administration of purgative enemata, 
thrown up as far as possible by means of n.n O'Beirne's tube, so a~ to promote 
the natural peristaltic action or the bowels, opium being :it t.lw same timu 
gi,·en in moderate quantities by the mouth. I ce may be :1pplled to the tumor 
for a. short t.ime, the patient being kept in bed; and a caut ious trial of the 
taxis (ns will be presently descl'ibed) may then be ma.de, so as to nt least par
tially empty the protruded bowel of it1' contents. " rlll'n this has been accom
plished (but not before), a catl1artic mny be given by the mout h. Should it 
be found that by thes1• means the incarceration l':umot be overcome, owing to 
1he contracted state of' t.he neck of the sac, it ma.y be nC'cessa.ry to resort to 
herniotomy, e ither by the subcutaneous operation described in speaking of' 
irreducible hernia, or by one or 01\wr of the methods ordinarily employed in 
cases of strangulation. 1t should neYcr be forgotten, however, that incarce
rated, unlike strcmgulated hernia, if; f'SSentially a ('hronic affection, and the 
surgeon should beware of connrt ing it into one which is acute by a prema
ture resort to tile knifo. 

STIIA~GL"LATE:D lIEH:SlA. 

A hernia is said to be strangitlated, when it is so ronstricted that it s cir
culation is materially intel'f(>rccl with, inflammation and ultimately g:angrf'nC 
of the protruded ,·iscus inevitably resuiling, if the strangulation be not rc
liend. Jf the case be one of enterocele, the function of the strangulated por
tion of intestine ceases, and obstruction of the bowel necessarily ensues; but 
if the omentum or vermiform appendix a.lone Ue i1woh·ed, though there will 
Ue constipation, it may not be complete. 

Causes of Strangulation.-In ~ome cases, the occurrence of' ~t r:in
gulation is preceded for SC\'€'ral liours by a. feeling of relaxation n.n<l wcak11e~:
in the bowel$, with perlrnps a tcndt:ncy to ck1rrl11:ca. Hence, Birkett belic\'CS, 
and probably with reason, that, in :--omc instances at lea:'lt, mccha.nicnl con
striction is not the sole cause of stra.11gula1ion, which may be partially clue to 
:\morbid action engendered in the ti s;;;u<>s of the bowel itf!elf. Strangulation 
usually result,.;: from the protrusion of an 1\dditio1rnl portion of intestine into 
nn already ex isting anti perhaps irreducible liern ia, or from the descent of a 
hernia whi<'h has beeu long restrained by a truss into a ~ac which has reached 
its ultimate r-.tagc of development, that of co11trftclion (see page 761); occa
sionally, howe,·er, a ht'rnia becomes s1raug11latcd when fin;t protruded-thii;; 
form of strangulation commonly occurring as the result of violen t ('ffort in 
young persons, and running: a more acute course than that which occurs in 
large hernia> of long st:mcling. Finally, a. hernia. which i!l- at lfrst merel)' 
ob~trucied or i11 carceratt1d, may eventually become slra11guJ;it ed IJ)' l lie gradunl 
arrest of' its Yenou~ circulation. 

Mechanism of Strangulation.-Thc occun·cnce of strangulation 
was formerly :itlrilJUted to spasm of tile walls of the opening through which 
the hern ia descend;-;; as, however, the ti ssues which surrou nd the neck of the 
hernial sac are in most instances fibrous or temlinous, the occurrence of 
:o.pasm must be considered :it lea._.;;, t douU1ful, though the contracti le fibrefi 
whith are sa.id to have been found in ca1:es of long- slanding (p. 764) might 
aid in causing strangula tion. The mechanism by which this condition is 
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induced, in most cases, is as follows: a sc:imcnt of bowel or portion of 
omcntum is sud(len l~, extrnd<'d. under the influenct: of some violent eft01't, 
and being immediarriy comprcs8Cd by the sides of' the opening thl'ough which 

~~1!1 ~l~i~~~~~li~1~~: ~~\111)~f ~:',\~:~1:~~ 1~1· 1~~~u1~:~·~~;·i1~;1~::f 1~s=1~:1:~\ 11~1~~:
1.~~~,;~;t~o~~~i;~ 

isting hernia becomes cong<'stcd, swollen , and temporarily irreducible; or the 
snmc effoct nrny bP caused by the accumulation of gnscous or fecal matter in 
the protruded bowel. Jndecd, acco rding to _Lassen, tlie ch ief cause of ~tran
gulation is the cont.inned prcs::;ure of focal matter into the protrudetl gut 
through its afferent encl wliich rernain1o; open, while tlie diR!nl or cfli.•1·e11t ('nd 
is ti ghtly eloRecl. " ' hat<",·er be the particular ci r('11m:-.lfltl('es of' the <'ase . the 
contents of !he hernial sac become congested, S\\"Ollen, and redematow,;, the 
<li sproportjon in size between the protruded v i ~<'era and the orifice through 
which they have estaped, becoming momentarily greater. The constriction 
may bC' so tight as to deprive the strangulated part of vital ity in a nry short 
time, gangrene tlrns sometim C's occurring in acute cases in the course of a 
fow hou rs; unde r other c ircumslances gangrene is preceded Uy inflammation 
-and a p:itient with this c/11·om"c form of' stranp:ulntion, mny die of cxhaus-
1ion and general peritonitis, without actual sphacclus having occurl'cd. 

Seat of Constriction.-Tbis may Ue-1, external to the sac; 2, in 
tht· tissue of the s:1c itself; or 3, entirely within the sac. 

I. In cases of recent hernin , in "·hich the ~ac has not pas;;;cd beyond the 
period of formation (p. 764) 1 !:'tnrngulation is 

Fig. 419. commonly due solely to tl1 c compression exer
cist.•d by the !is.sues external to the neck of the 
sac; this is u~ually the ca~c in small strangu
lated hcrnire which occur as the result of sutl
dcn efforts in young-1wrsons. 

2. Jn a large number of instances, tl1c neck 
of the sac itself' is the scat of constric1io11: 
this is the case us.ually wltc=n the hernia has 
ex isted for a considerable time before the 
occu rrence of s1r:1ng11\:~tion. Occn1'iionally, tl1e 
seat of' const ri ction may be in tile body of the 
hernial sac, whi<.'11 mn.y pre;':ent an lionr-glass 
sliope, due either to a congenital pcc11liarity 
(p. 788) 1 or to the formation of a recent sac 
nbove :in old one. the 1w<.:k of which has under

Stticture in th e nee~• of 1he sac, gone contraction. 
laid opeu. (Erichsen.) 3. Jn some rare cases, the ~cat of con;;;t ri c-

:~~~'.'.~[;·~~:~::.'.~5:~~!~1~~::.~11f~~~~l~f ~~:.f i/ig1\(:ll:\r,~tt~~ l'~~~~~l~~~~,.~,~::~ 
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or brow11j,,;;J1.p11rple in color, and often dotted with ccchymo~es . Jn the stag-e 
of intl.amma1ion, patches of lymph may be obscn-ed on the peritoneal surface 
of rhe bowel, and the part feels sticky 
to tlie touch. Asgn.ngn'neapproaches, Fig. -:120. 
the scrnus con!ring of the intestine 
lo.-.cs its n:\IUl'a\ lu:;trc, t.he gut becomes 
soft :tnd doughy, the ('0101· is n gray. 
ish.bl:tck, i\nd the Yariouii layers of 
the Lowd become re:ulily separaLle 
from e:.1ch other; ultimately the parl 
giYCS wny, and fecal extraY:ts::i.tion oc. 
curs, resulting e ither in death or in the 
formarion of a fecal fistula . Fortu
nately, before perforation occurs. adhe
sion.:;: hM·e usually setlicd the sides of 
1he gut 10 rhe neCk of the snc, so that 
the contents of the bowel do not enter 
the peritoneal CaYity. The omenlum, 
in the stage of congestion. presents 
a good deal of venous cngorJ:!:ement, 
as:;uming a reddish hue whl'n inflamed, 
and becoming purple or gray ish-yellow 
when gangrene i::upen·enes. The .fiJl.id of tlie hernial sac is usually increased 

~;O;it~:a:~~~1~i~11~cl c111~~~~~~~1a~k:·~~~.sl~~~i1~f7'~;lo~1° 1~1~e f'i~~~u1~1~~~1c1;·a~f~t~~:~~·1<~n~~ 
Jle1110rr!wge into the sac is occasionally met with, andi still more mrcly, 
s11ppt1rntion takes phlce, probaLly as 1he result of injury inflicted by the pro
longed employment of the taxis. 

2. Changes -in Sac and Curerin7s of flernia.-The sac and its external 
coverings become in Hamed, if the blrangnlation be not reliC!\'Cd, the skin over 
the hernial tumor becoming, on the approach of g:ingrene, of a redd ish
purple hue. tender. doughy, and uhimatcly emphysema.ton>:, from the occur
rence of mortification 01· the c:-ca.pe of gas from the ulcerated bowel; finally, 
if the case be left IO itself. slough ing will en.sue, when the patient may pos. 
sibly reco\·er with a fecal fistula. 

3. Clwnges in Abdominal CavillJ.-The pcriwneum always, probaLly1 

becomes inflamed when strangulation has persisted for any length of tim(', 
the inAammation usually aRsuining a diffused character, and being attt'nded 
with the effusion of cloudy serum, and the production of ill-fol'med lymph or 
pus. 

Symptoms of Strangulated Hernia.-These are either local or 
constitutional. 

]. Local S9mptoms.-1f the hernia has cx istf'(l for some time, it will be 
found, when strangulated, to be larger tlian Ui>ual, :~nd somewhat p:~inful, and 
if it contain bowel, to be ten<:e 1 resisting, and semi.elastic io lhe touch; an 
omental hernia., however, may Le soft and dOl!J!hy, 1hough strangulated; or if, 
as rarely happen~, a n·ccnt hernia Lc<·omc . .; <:tl':\11 g11lated hehind au old and 
empty sac, tiie flaccidity of the bttcr may ma.-:k the tf'n:-:.ene:-:s of' the formel' . 

;~1 .. ~ltl~~;:i~.~~,c~:~s~~i1~1~~~;1 i1;::~~\~~L;::~11~g ~~·~c;:;~.:1~ ~~s~~:~fe~·f a~~\·~e i~~~ 
allowing tltc shock of coughing to be tran~mitted to the hernial contents-a 
fact which sug:re~ted to Luko an ingrnious plan of detl'rmining the f'Cat of 
s1rangubt ion, by noting lhe exHCt poinL ut which the impulse cease<\ to be 
folt. The hernia may continue 10 inC'reasc in size, after the occurrence of 
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strangulation, from t.he effn.;,ion of 5l'l'Um into tlw "':l<'; thi.; i'i particularly 
observed in cases in which tlw taxis IJU5' bren repca1t·1lly 1 thou::rli fruith·-. .. Jy, 
employed. On the approach of gangrene'. the hernial tumor, fl" aln•:uly rnt·n
tioucd, prc,.ents the ordin:iry !'igns of intlamnrntion, aml, in bOlllC i11sta11ces, 
buppuration or sloup:hiug may ensue>. 

2. Constitutional S!/mptoms.-These arc rcfcrn.hlc to obs!ruf'tio11 of the 
intf'Stine, antl to sub5equent iu.flanwwtion of the !:J;:lC and prritoneum. 

( 1..) The symptom,. of intestinal obsti;,uctiOll an• e!<!-iClltially !he ~amr, '' liaf
('\'Cr may be tile cause of obstl'uction; they con~i~t of ~riping pain,. aliout I he 
umbilicn:;. a SPnse of constriction, with flatuil·ncr, rympa11ite5, tcne_.;:rnu<;;, con
:;tipation. nausea, and YOmitin.z. Tht•re may he one or two pa~sn:rt·~ from 
the JowC'r bowel aft<•r thC' e~tahli:"hment of srrangul:uion, :md, if lhC' lu•rui:t be 
altog<'lher omental, llu·rc may not be at a11y time comple1e conl'itipation. 
Ther._, is :\boa variation i11 the tlq!Tt'C to whid1 rnrniLing i~ present; in ... omr 
C'aSt'S early and prof'ui-e, in other ca-:es thl'l'f' mny bC' mt•rcly :-;light 11:\US('a, a~ 
lo11g as Ilic pa1ic11t i:; quicl. t.ltough c,·en in tla.'i<C iusl;Lnt·es 'omi1i11g m:1.v lie 
induc:<.:d by the aclmini~trntiou of li <p1id.:t. The matlt'l' ejer!Nl c:oni- i8t" at fir.,t 
of the contents of the ~tomach, next of th(' )!:l-.tric fluids, mixed with n·~m·~i
tatcd bile. and ultimately of tilt· int(',.tinal conte11t", the 'omiting 1he11 bt.'ing 
c:lllC'd ft'c:al or stert:orac·l•ou~ . Ai- the patient lH1<·omc:; cxlmusted, and par
ticularly if opium has been fredy .zin:n, the rnmiting may !:'llbi-idc; Llic l'Ur
J!"On should not, howC\'t:! r. be decciH"d by this tlt•lu;;;;in• calm. which is rC'ally 
indicntive of a. most d:ingeroui; condition; the pul"'t' now hccomes ff'eltle, the 
::urfo.cc rold. and the cxtrcmitif'R l:ihrin~·lled, while the countenanct· a .... flumt•s a 
pinched and anxious cxprc.o;;sio11. Death may cnsut:' in tlii;;;; st:tgt-·, or, 011 1.he 
other hand, the extrt"me relaxntion may nl!ow re<luctiou to be rcmlily :\ccom
plighNI. 

(:l.) The symptom'> of peritonitis, wlll'n thi-; «0ndition is fully dC'nlopt.•d, 
are commonly well marked. Often. however, tliC're arc b111 li11le pain anti 1en· 
dcrnc~s, am\ but for 1he peculiar small and wiry pul::e, :rnd :rnxiou~ counte
nanec, the existence of peritoneal inflamm;1tion migli1. not be recognizt·tl. 
Upon the occurrence of J!llng-rt1ne 1 the patit•nt l:i\h;; into a. state of collapsf': 
the pain sud~len ly cease;;;;. the skin is cold and b:~thed in a clammy sweat, tlic 
pu\ :;;e is wenk aud running, i-omctimes in1crmitting, and death may be pre
ceded by slight delirium. The period at wliidi the inllammatory gy mploms 
occm is a matter of some importn.ncc. 111 a case of acute ~trttll)!Ul:ttion (pp. 
771 1 772), such as is met with in young person" as th<' result of violent ext•r
tion. inflammation sc!s in t•nrl_v 1 and may tcrmirmt<' in fat:1l gangrene in the 
cour.:-e of a few hour::., while, if the strangulation iJl' of' :i more chronic chn.rac. 
ter, tho symptom.., of obslru(·tion may la:-t for se,·cral d:1ys before the occur
rence' of any serious infl:unnmlory c:li:mges; hen<'l', while in tl1c former l'n.~c 
an early operation il' impc•mti\'C, in the l:1tlcr , more time may be properly 
i;pent in a trial of other measures. 

Diagnosis of Strangulation.-A stran_qulated may usu~tlly be llis
tin g:uislicd from an incarcerated hurnia, by notin:i the n.hl'ence of impul.;c on 
cou:ihing, the persistent \'Omiting and stercora('t'ous charactl'r of tbe matters 
tjecied, and, in an acutt• case, tile s.udden Olll't:l of the ::.ymptoms. From an 
frt.Jlomed hernia, or from _{/t1U'ral peritonitis coexistin.q witlt an irrtduciblf' 
!tt-1"1iia, it may be di~Linguishcd by obscn-ing the character of the vomit anti 
1he compk•tcnt:ss of the constipation. In a ca::<• of merrly coincitlent 1writo-

• nitiR, moreover, tlw point of greatest t{'ndcrnei-s may be at a dis.ta.nee from 
1he lif'rnial snc. The t·omiting ofpregnanc.IJ, if the patient l1a\'e an frreduc.•i-
1.le hernia., may :ii muhite s tran,gulation , hut rnay bf' tlistin!!;uislwd by ol1;.;;l..'1'v 
i11g Ilic 1mturc of tlic mattt:r 1.·jcctcd l which is nt:\"C l' ste rcornceou~), and tl1c 
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absence of complete constipation. The coexistence of a.11 ineducible hernia 
with 1·ntestinal obstruction from another cause, may deceive the most skilful 
surgeon, the exiSlencc of an impulse on coughing bCing, in such a case, pl'Ob
aUl~· the only symprnm to distinguish it from 011e of strangulation. 1f there 
be ltro or more hernia, one only of which is strangnbted, it will probably be 
found that there is mo:5t tension and 1emlerness about the 1w('k of that which 

:~h;:~fc ~;:~n~l~ ~:'~~~;-,'.f,~~ 1i1 ~1 o;ee~tt\1~1! 1~~~;.~,0~8 1~:a:~~~~~n~~ ~~~ .. :,·~~·~:~1 ~~1~~:~ 
tion with the rational symptoms of stmugulation, may clo:,-;cly simulate the 
latter condition. and the true state of tlu~ case may be only re,·eakd by mak
ing .~m <'xploratory incision. b!flammation of a1i undescended testicle may be 
di,.tmguished from strangulated hernia, by obsening the ab~ncc of the glaud 
from the corr~ponding side of the scrotum. 

P r ognosis.-In cases of acute strangulation (pp. 772, 77 J), the prog
nosis is extrcmdy grave, 11l<:crn1ion :rnd gangrene sometimes occu1Ting in the 
cour~eof a few liours. In chronic strangulation, there is less immcclia.tc dan
gN, though the affection i:5 always one of' a very serious character. It is 
<litlicult to estimate properly the death-ra.te of strangulated hernia, from the 
fae1 th::i.t the operation, which, in many, if no1 most, cases, affords the only 
chanc•~ of lifo, is unfortunately too often postponed until death is inevitable 
under any circumstances. J cannot sub::.cribe to the dogma, which l1as been 
recently promulgated by high authority both at home and abroad, that Slff

geom:; generally are too prone to operate in cases of ::;trangulatcd hernin. I 
am well co1ffinccd, on the contrary (and in this view I am sustained by the 
almost unanimous l<'Stimony of hospital surgeonR of large expniencc), that 
lin~s are constantly satrificed by the iil'sitancy which many medicnl men foci 
in re:sorting to herniotomy; a.nd yet thi:-< is an operation which. like trache
otomy, every physician, as well as e,·ery suryeon, should foe! himself compe
tent to perform. \rhile no one can deprecate more than J tlo a premature 
r<'sort to the knife, I firmly believe tha.t many lives woultl annually be san•d, 
were the profession, as well as the public, more aware of 1he dangers attend
ing a strangulated hernia, and of the regponsibility which anaclics to him 
wlio undertakes its treatment. This much is certain: that Ht•ry strangulated 
hernia, if not relic,·ed in a variable. but always brief, period , will almost 
inevitably cause the death of the patient; and that, if a moderate and cautious 
employment of the taxis dom~ not affor~I relief, tlic f-lole hope of f.lafety lies in 
the use of the knifC-thc operation, moreonr, not, as :t mle, adding anything 
to the danger of the ca.<;e, thon~h, from being postpon<>d until too late, it un
fortunately often failR 10 f.l:we lifo. Bi .. kelt estimates the proportion of ca5es 
lo5t by delay. as being two-thirds of those who die after the operation, and 
judiciously ad\·ises that tile surgeon should not feel himself' jui:;tificd in leaving. 
for any length of time, a ca$e of strangulated liemia, until the co11strictio11 
has been, in one way or another, relie\'Cd. 

Even in a case in which the diagnosis is not quite clear. an exploratory 
incision may be highly proper, and the oft-repeated rnle, "when in doubt, 
operate," is unquestionably founded on sound surgical principlt!S. 

T reatment of Strangulated Hernia.-Thc two principal methods 
employed in the treatment of strang;ulatPd hernia are tlie ta.n·s and !ter· 

;;~~~:;Tcfo·;~1~~~~~'.~~ ~~e~~(~e~~·c7~tt~~n ~~~~;~~~?\\~i1:;~~s1~;·1:s, t:!\i~.h ai·~ \~1 !~~?~~~ , 
utmost import:tn('(', in regard to trea.1ment1 that the surgeon should disti11gui~h 
between the two conditions which ha\·e Leen rcforrcd to as acute and chronic 
strangulativn. 
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In the acute form (which, it may be repeated, usually occurs in young 
persons, often as the reimlt of sudden a.nd violenl exert ion, the hernia itself' 
being commonly of small size), but little time is n.llowe<l for 1he employment 

~:: :~~:,~~l~~I ~ et~~et~:~ e I~~ x ~: ~· ~~ t 1: ~ ei nl~~ ~1i~ .~-~'I~: '111{~ I~ I ~:I~~:: ~~l:~~~ 11 ~~~I~~ ii~~::~:=\:~~·,~: 
pain nnd other eviden('es of threatening inflammation, i;;liow the case to be 
one of this clas!'l, the s11rgPon should resort <'\l onec 10 the In.xis. a.ilietl Ly the 
induction of complete an:rsthesi:t, with the understanding tl1at, if a moderate 
trial of this nicLhod prove mHwniling, heruiotomy is to be immediately pro
ceeded with. 

If, 011 the 0U1er hand, tl1e case be one of strangulation (which is 
usua.lly met with in oltl persons who h:we long ruptured, in which the 

::1:~:~.~'.'.i~~::E~~·~~Jl'.:·.1:::~:~~~:i\~~::i:·~'.i;~:;~·~:~i~~:~~~~r -.~:~;::o·~:~~;;:~::,~ 
been rejected without t\11:re liaviug been ::my regurgitation from the bowels, it 
may e,·en be proper to postpone the taxis, and try tlic etlCct ofrcs;t, position, 
and cold, with the internal administration of' opium. The patient may be 
placed in bed, with 1he hips ele\'ate<l and the knees fl exed, !he scrotum (in a 
case of s<.:rota l hernia.) bein~ well supported , aml an ice-bag, guarded by 
flannel. :1.pplied o,·cr the n<·ck of the sac and adjaccut parts. The lower 
Lowe\ may be emptied Ly the u$c of an enema, a.nd a foll do"e of opium or 
morphia ginn by the mouth (or by the rectum if there be much nausea), the 
room being then darkened an<l the p:iticnt left 10 slt:ep. ['pon tbt: surgeon's 
return, after :\.n internll or four, 1'ix, or eight hour::;, according lo the greater 
or less urgenC"y of !lie case, he will often find that either reduction hn.s been 
spontaneously aC'complished) 01· is rl'adily cffrctccl by slight manipulation. It 
is impo.;;;.sible to lay down any poRiti,·e rule n,:i. to tlte length of time <luring 
which this expectant mode of lrC'almcnt. ma.y be properly employed, but pro
ba.Lly twenty-four hours m;i.y b<' given as an extreme limit; at the end of this 
period, or befol'e (if urgent symptoms should ar ise), the patient should be 
thoroughly anX!stliet ized, and then, if the ta.xis fail, the surgeon should at 
once proceed to the operr~tion. 

The above remarks a.re basetl upon the supposition that the surgeon has 
had the opportunity of' dirccti11g the treatment of the case from the vel'y be
ginning. J t unfortunately happen:;, howeYer, that, in m:rny insta.nc<?s, preC'io11s 
time is wasted on account of the ignorance or obstinacy of the patient, or st ill 
worse, that his conc.lition has Leen greatly fl.ggrnsa.tt:d by ill-judged and pt:!r
haps violent efforts at reduction by himself or others. The surgPon is often 
not called 10 the cas;e until ulceration or gangrene of !he gut is impending, it', 
indeed, it lins no1 already occ11rred. Under such circumstance:;:, an Opt:!ration 
is, of' course, the only trc:ttmcnt :ulmil'<sible. In any case, if the m<'ttlt'rs 
vomilt•d be colored with bile, slivwing that intcs;tinal regurgitation has begun, 
and st ill more if' tlie vomiting be skrcoraceous. no time should be lost in 
rdie,·ing lhc constriction, and if the taxis lun·e been all'eady fo.irly tried by 
anotlier practitiotll'r, it may, under these c ircumstances, be evf"n proper to 
operate without its repetition. As ju:'tly remarked by Birhtt, " The ''iHil 
importance of libemtin:z t.lif" bowel from constriction, at the ea rli est moment. 
t':urnot Le O\"Crestimated. As upon the speedy accompfoshmc11t of this the 
!'la.lnition of }jfo dcp1·nds 1 fl. little precipitate action may C\'(:ll be forgiven, SO 

hazardous iR rhc po1'lition of a patient with the bowel stnl.ngulated. Rut what 
iR tlie risk nttc•tHlin:x tlte operation of exposing the 11ernial sac, dividing the 

::~,~~~~11ilt~~e1n:a~o r~.~~~ 1 :;~I ~1~t1~~.110~~ 1~~~~ ~1er;:~~~:~ ~~\ 1~e~\l~~1i~~g i1\~ :~~1~1p~:~i~~:~1 w\I~~ 
that of leaving tlie bO\\'d strangulated, it is liarmless." 
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TuE TAx1s. 1 

en~1:1ti\~O:~ ~~e e~~~~~<'t ~! \~~:1:1~t~~~ ~~1 ·,~o~: :1~11;i:~: 1 !!.1i~1 :~1i1~ 111~e:·t~~.l~ct~ ~1111~ ~::·~~~~ 
f ~ 1~~-\~ ~ ~11~·ws :i ·I!~ I ~·c~~:1: ;~ ~~~ t <l l~~ i ~~n ~ ;~~:~ ·~: ~l~ 11~· ~~1~ ~t'~~11~~!!~ z~~l ,: ~!~~l It\: ~1 ~e1~:~1~ ~:,: ! 
posture. with both the shoulders :rnd liips slightly ra.isetl. the 1hig li s adducted 
;md Hexed (so as to relax the abdomi11al muscles) 1 and the bl:uldcr and rec
tum emp1 ied 1 the surgeon fixes the orifke and neck of the hernial s:w. by 

~~~r:·~~ 1~~/.;1fia\~1<~, r,~;~1;~~P,~~1t:: •:ri~1~::~~ 1~f a~~:~ f~ ::~:~.~ ~·; t ~\ 1 ~11~i~:: ~' ';:~ d~,':.<: 1; 1~~~1·;~ 
prCt"SCs the body of the tumor, so as, if possible, empty it of some of its 
g-a.seous or fluid contcnb. Then tlr~~'·ing down tumor a little, so as 10 
dislodge the hernia from the <•onstri('fing neck of n.nd dmw down the 
me~('ntery, whidi, as pointed out by Berger, acts as a con if'nl plug in im
peding reduction. he atlt·mprs, by a. combination of ~cntlc knea<linJ!. rolling, 
and compres-5i ng mo\·cment1' 1 to return the protruding vis<:era int.o the abdo
minal cavity, the Jin <' of prt'ssme strictly corresponding to tba.t by wliieh the 
hernia eame down, all(! that poriion of the hernial content s Leing first 
pla<'ed wliich last cll·scentled. The !:'UC'Ct'i"S of the manipulation is 
apparent by the di.:iappearancc of the tumor with the peculiar gurgling 
slipping sen~at i on which has been aln:ady rcforrcd to as characterizing 
reduction of a hernia (p. 766). 

The mode of applying the taxis abo\·e described, mn.y be aclvnntagl'ously 
varied in certain cases; thus, if the S('at of constriction be not hidden by !he 
tliicknrss of tlie superincumbent fat, the surgeon ma.y attPmpt to dilate the 

~~~::.i~~~~'ll:~u~~~:.Y0:·11 ~;·~d~~i~~~gt~ 1 ~n~il~ic~~' t!\'.~i~~1~::~s~:1r~ 1eo1~intT1~··~1~1l~~1o~ni~ 
mainta.inecl with the other lmnd. This plan , the suggestion of which is 
attributed to Seutin, is chiefly a pplicable in cases of femoral hernia., and 
:;:.houl<l only be tried in cases of' quire recent s.lmugulation, for if the con 
~trictec.l bo\\'eJ were a\1·eady softened by inflammatory changes, tlie pre~surc 
of the finger might possibly lead to scrions cons.cqucnees; a ~omewhat i-imibr 
manreune has recently been recommended by P. C. Smyly, of Dublin; and 
II. R. Allen, of San Francisco, has devi;;;ed a spec ial instrument for cfH.'ct
inp; the same purpose. In some cases in which tlie ordinary taxis fo.ils, taxis 
with ini-ersion may succeed. This consists in drawing the lower extl'emities 
nnd body of the pnticnt upwani:; in a ,·crtic::il direction, while the shoulders 
r<>1't on the bed, thus bl'inging the fon:e of gra\'ity to aid the mn.nipul:itions of 
the su rgeon . The same end may be ~omct.inws attained with less discomfort 
to the patient, by !" imply eh.,,·ating the pP1'·is 1 and practisi n~ slow and gentle 
frictions of the :.ibdomen, in a direction from Lclow upwards, so as to encour
age tile recc,.sion of the viscera from the seat of ronst ri ction. .Ag~tin 1 success 
mn.y be occnsionally attained by causing the patient to lie on one or other 

~i~l~1 ii~1 ~~b~,~~5i.~::·~n~11~~:~t~~n J;sd~~~~vci;i~~ b1;'i 1~a[d ~~·:_~~~{~~~~~~' ~ J~~tf~~~ I~~:~~ 
wardR on~r the back of a chair. In a case admitting of procrnstin;ttion, any 
or all of these plans may be tried before resol'ting to se,·erer measures . A 
curious case is recorded by Froumi.iller, in which reduction of an umbilical 
he rni a was effected by tho application of au cxhn,usted cuppi ng-)!l ass; rhe ~ac 
and o,-erlying ti ssues rose into the glnss to fill the vacuum, and the stran?11-
latcd gut instantly s lippNl back into tlie ca'' it y of tlic> abdomen. A sim ilar 
plan is recommende1l by Dr. " ra:shing ton, of Nashville. 

' From the Greek Tii£1;1 from T"iinrQ/1 r arrange or put in order. 
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Dr. Ifadden, of ?\cw York, recorfls n case of inguinal hernia in which the 
t:txis was a.idl'd by introducinf! the left ha.nd through the rectum into the 

dc~~1~c\\~;isc~:~~~;l~~1~~~ \'.;~:~i~1~~~ ~:~~1i·~~til:~~n,,\1~~ i;~~:·~~l~:~i~~~d c~~1~;~~~ and w·n-
tlener.:.s; fon::ible squtezing- and pushing is not at all likely to be productive 
of the ~lightest brncfit. while ii will almost cntainly, b.'' increasing the tcn
dC'nl.'y to congcr.:.tion, liinder reduction, :ind may not improbably leild to aserio11s 
and perhaps fatal termination . The time <luring which the taxis m:iy be 
employed should not, as a rule, exceed from a quarter to half :rn hour 011 each 
urcn,.ion ; if on its first trial it do not pro,·e successful, and if the urgen('y of 
the ca:-e admit of dcby 1 a 1rial shou ld Le g iYen to opium, cold application,<:;, 
etc., in the way all'ea<ly dt·!"Cl'ib~d, the !axis being l'Cnewed af!er some hours' 
intern1l: if the second attempt al::;o fail, hcrniotorny should ordina l'il y be at 
once rc!"orted to. 

Adjuvants to the Taxis.-Of these tlic mo"t nduable is unqu<·stion
ab ly am:esthesia. Chloroform is preferred to etlu:r hy many surgl'Oll-", as 
being less likely to pro,·okc vomi1ing; Lu! as tl1e fullt:st eflCct of the nna~s
thetic agent is required, e1hcr is prohably safer, and will, l believe, be found 
quite i::atif'factory. Etherization should be p11sh('d not only unt.il th P patient 
is insensible to paiu, but until com plete musculal' rdaxation is induced. 
Venesectio1i was formerly much <'mploycd in these cases, the bleeding IJeing 
sometimes carried ad dellq1tiumi but since the introduction of an:.esihetics is 
comparatively seldom resorted to; the same may be .::aid of' the use of the 
tobacco enema. an unccrtn.in and dang1·1·ous remedy. The warm bath is oflcn 
an elficicm aclju\'ant to the taxis, and may be properly used in hospital::;, or 
whcrevcl' tlierc arc fac ili!ies for its employment , as a preliminary to the taxis 
i11 acute cases. The patient may be kept in a bath of a tempcl'ature of about 
9.J° F:~hr. 1 u11til some relaxation or faint1wss is induced, when he should be 
wrapped in bl:inkets ~rnd immediately ctlierizc<l. The !axis is then employed, 
:ual, if thi s foil, herniotomy. The warm ba1h is less applicable in cases of 
<·hronic strangu lation, in which it seems, sometimes, to increase the tension 
:ind bulk of the lt!'rnial tumor. The local application of cold, by means of 
the ether-spray, or in the form of an ice-bag- guanJ.eJ by flannel, is often of 
great use in cases admitting- or some hours' delay, in conjunction with a 
position which insures relaxation of the abdominal ""dis, and the internal 
administration of'opi11m (sec page 77G). Tht• liypoclcrmic injection of atropia 
has been successfully resorted to by a French suqreon, Dr. Hahn, and that 
of morphia by Dr. J>hilippC'. Pressur<• by means of an elastic bandage ap
pears to h:we been originally suggested by i\faii!-onneuve, :rnd hn.s been occa
sionnlly employ1•d with ::uhantn.ge. Purgatives are \'cry commonly taken by 
patients on their own responsibility, or by the prescription of non.professional 
advisers, but can t'XCl'eise only an injurious influence. They may, as already 
mentioned, be of service in tl1e treatment of incarcerated hernia (p. 771), 
but should be ~tri ctly interdicted when actual st rangulation exists. A purga
tive enemct of castor oi l and oil of turp('ntinc, suspended in i:rruel or i::oapsuds, 
may, however, he propel'iy administered in a case of chronic strangula.tion, 
with a view of emptying the howel below the ::.e~1t of constrielion, and thus, 
by lessening the distension of the abdomen, facilitating the redu(·tion of the 
hernia. Puncturing the hernia by means of a. delicate troe:ir, 1 with or with
out !he subsequent u,:e of nn 1

' aspirator." son:. to diminisfi the tension of the 
strangulated gut by withdrawing its ga:.l•ous and enm its liquid contents, has 

1 This mode nf treatment was described. by Pc"tt·r Lowe, in tlw 1•arly part of tlw 
se,·cntecnth ccnlury. 
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been recommended by DiN1la.l'oy. Fonssa.grive, Duplony, A11t11n, Chnu\'eau, 

~~!117-~11~1~0~~1.r~~~1~~:·111n~,n~~~cl~~~!:ii~·~1~~~:1il1:~:;~;l 1]~~~1~1~~·;:n~e~~~e;:~c~~·c\~;~1s~~ 
to bdie'"e thaL the operation is not as free from risk as was a.t fir.-.1 supposed. 
11~/lation ~( tlie bowel by 1he 11se of bellows has been succc,:;sfully employed by 

:?i.~1~1~t'l~f~ ~,'~:n;·~;·l~~~ <~~~~'. i~~: 1 ~l1;.;::.:g~~:~~' :::: ~~i1~~;~:1~11:c~[ l~~~tf~~ ;n '~::~~c,:~; t1 ~ 
~i~:1~~~~~~~~:j:t's:~~:~1;~s a::~~ t:~1~!'.~~{c s~4~~~·~1;~1 ::!1<·1 ~1~~;1~~ ,.~11~ir~.~~~"~o~~~~.':;~~:~ ~:: 
gas wiihin the intestine. 

Management of the Case after Reduction.-The symptoms of 
::-trnngula1 1011 commonly dil'apJH.-'ar immediately 01· ,·cry soon aflcr tl1e accom-

J~!~~~~;~;~1 \Zr P1;~~.~~~1ti o~;i~ ~·~.:11~~~;.~ t t ~~1~ 1:~e~1:s,:,~1;~;: :~n:r ,~Pt~~l~i t~1:~fr:~~!~1ta1:~! 
bed until any eons1it1Hion:tl <listurbnnce lh:it may be prese11t h:is s;ubi;ided. 
If the bowels nre not moved spontaneously in the course of two or three 
d:ty,.;, :rn opening enema may be administered. 

Persistence of Symptoms after Reduction.-It occasi0nnlly 
happen~ that, tbouglt the ht'mial tumor ha,. clis:ippcarcd under the use of' the 
1axis, the ~ymptoms of strangulation slill continue: this mn.y arise from the 
octurrence of what is. called 1·eduction in 111oss (only met with in ing uin :.\I 
hernia); from the gut haYing been so tightly cons.trictcd as to be more or 
lc:;s completely paralyzed, in which case gangrene will probably follow; from 
the exi~t.encc of straugulation within the sac (as from the exif'knce of internal 
nclltcsioni:, or from a knuckle of intestine being cauglii in a pocket of omentum, 
in a cnse of entero.epiplocele); or from the cocxis!ence of' a second strangulated 
hernia in another locality. 

1. Reduction in A/ass (en b/oc).-Th is name is commonly applied to several 
distinct patholof!ieal conditions. 

(1.) The whole hernia may be pushed back bdiin<l tlw abdominal walls. 
into a space formed by thC' scparntion of these from the parielal pel'itoneum; 
tliis is a very rare accideni. according tn Birkett, who beli e\·es !hat more 
frequently only the neck arn l mouth of the sac are detached from their ex
ternal conuec1io11s. the ~croial tissues being pushed up with the body of the 
~ac, which then lies partially within the inguinal ca11al. Jn either case, tl1e 
strangubtion is maintai1wd by the neck of the hernial f;;ac . 

as ~~?01;!~~~1~1~~; ::~~11~(:n~'l~n1:~"~11~i~~b:~;~L~~n~~~.~~~~~i~~~ L~~'c:~~::~.~ til;cl~:~~~i~ 
pouch for it10rlf between the peritoneum and the internal abdominal fa::;cia. 

t w~ 3;,~r~11,~·1l~~c~~·~):c•1~~1:::~~['i~a~i~~<;1~ r~;~~~cf 1;)=~~:~~:·; i. I;~ t}~c s~;~?of.0s1~:1~~~g~~ 
lation be at the ,·entrnl oriti ce, the hernia may be pushed lrom the outer i11to 
the inner or intra.parietal ~::tr (which is situated in the n.hdominn.1 wall). the 
tumor n.o: a cons.oquence llil'appen.rinp:, though tlie strangulation still continues. 

Tl1e occurrence of reduction in ma,:;s is not attended wit.Ii the g11rgling sound 
nnd sen;;nt,ion which i$ characteristic of the rc lurn of a hcrni;~ from its ~ac 
into the cavity of t,he abdomen; and lioncc, if tliiR sign should in any ca.;;;c he 
iib.$f'nt, the surgC'On would at onre su~pcct tlrnt the accident in qne.;:tion had 
h:ippt:n('(I. ]f reduction in mao:s should lrnxe taken !Jla.ee hefore the surgeon 
is called to the ca~e, lw would Le forced to rely m;unly upon tlic histo1·y of 
the accid(·nt, in nrnking a din.gnos;i)l:, though if the whole hernia weru within 
the ab<fom inal wall, he would be aided by observing that there wa .. o: no foln1:ss 
of the part such as would be caused by the sac rnmaining 1'n sit«., an<l that 
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the inguinal canal :ind abdomi1rnl rings \\·ere unusually patulous. Jn the ra<;e 
of rupture of' Lhe neck of the sac, or of the existence of an intra-paricLal s~H:, 
tltc::c signs would of co11rsc be alJ:-;.cnt. 

The treatment of reduction in mass ('Onsi;;ts in directing tlte patit>nl lo 
co11gh 1 so as if possible to cau!'C the rc-dcsccn! or the liernia(whcn liernioromy 
should be at once performed); 01·, if thi~ fail, in making- an c.·xploratory inci
sion1 expo5ing 1hc abdomi11al ring, prolongi11g tht: wound if necessary int0 the 
inguinal canal, l:iying open till' ~ac of tlic hernia, and d1,·idi11g the ueck of' the 
sac or other source of constriction. 

t . P(fral!Jsis of the Bowel.-This condition may be susp<'ctcd if' the symp
toms of s tnmgulation continue in spite of reduction rttlended with the c!tarac. 
teristt'c gurgle, so often referred to . Unde r thc:-e circumslanccs, the surgeon 
should wait for a few houri', for it may be that the constr icrion1 though sufli. 
cient to cam:e temporary paraly:<is of the gut, has;:, not impaired ils vitality, in 
which case the \·omiting will by degrees lose it s stcrcoraci:ous chamctcr, the 
t_rmpanites subside, and all the symptoms of strangulat ion gradually disappear; 
to opcrale under sucl1 circumstnnces, would expose the putient to a totally 
unnf'cessary rif'k. Jf~ howernr, tlie :-.ymptoms persist with unabated violence 
for ~C\'Cl'al l1ours, the best that can be done is to lay ope n tlie he rninl SM' and 
den.I with the µ;:tngrcno us intestine ( if tliis can be found) in 1be way whic h 
will be present,\y dci-eribed, or, as a last n•sort, to con: r the wound with a. 
light poultiee, in the hope that when tlte gut slong lis tile patie11t may recover 
with a focal fistubl. 

~- lnternal Strangulation.-The symptoms in this case, if the 
inguinal , might be indistiug;uisliablc from tliosc of rl·duction in ma.s~; 
hernial sa.c cou ld, howen:r, always be fe lt in the ing11i11aJ can:li. and there 
would be no undue patulousncss of the ab'10111i11al riugs. Tlic treatment wou ld 
con si~t in laying oprn the sac, and in searchi ng for and removing the ('ausc 
of eonstricrion, di,·i ding bandii of :1dhesion, and ~ntr<ffelling, as it were, 
tltc omentum, by the folds of which the s lr:u1gubtion mighL probably be 
en used; if it should be found tliat the scat of co11:<triction w:~s not within 
reach, the case b1-•ing one oi' intt::nml strangulation and tl1e existence of the 
hernia ll merP coincidence, the su rgeou would, in my opinion, be jus tified in 
ex!ending the incis ion upw:.mls into the abdominal wall, so as to allow a ciire. 
fol Pxplonition of the :i.djaccnt inl('stinc; by such a proceeding, Bryant was 
enaliled to diseo\·er :md divide a fibrous Uaud which produced iuternal s1rnn. 
gulation, and lhus saved l1is patient's life. A ~imihr operation in my own 
hands was effective in rcli ev iug the strangulat ion, though the patient ulti
mately died from peri toniti s. 

4. Coe:ristence of another lfernia.-lf a seconil hernia. shoulJ. 
state of strangulation (which could Le ascertained by a ci~rcful 
of the "al"ious parts in which liernim may occur), it l'lhoui<I or cour~e 
once reduced by the taxis, or, if necessary , by hcrniotomy. 

Rupture of the Intestine.-Tbis is tl1l~ most serious complication 
which can follow the employment of the taxis, and is ouly likely to ensue when 
the force used has lwe n very ~real; it must. not he forgotten, howe,•er, th:.l.f a 
portion of bow<>! which ltas Leen strangulated for twenty-four homs 01· longer, 
is very much r:ofte ned, and will give way 111Hler much sl ighter pres~ure tlian 
in it s normal co11dition . The signs by which the occmTe11ce of 1his acc idunt 
may lie recog1)izcd, arc i;uflluic11tly obvious; the hernia dii-app<'ar:;, but with
out tile chmactcristic gurgle which is percciv1•d when reduction is properly 
aC('Omplisht cl. nnd the development of intense abdominal p:.iin, with hicuough 
and colbpse, indicates the OCl!urrence of focal extr:.wasat ion into the peri1oncal 
E.ac. Death is inevitable, unless, ns rarely happens, adhcsious should liavc 
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pre,·iousl~· ~hut off the part from the µ:eneral cavi1y of the peritoneum. when 
r<'l'O\'<' r_Y with n. f't•C':il fistula may pos~ilJly l' nRuC. The only n.dmit:i~iblc treat
ment would consi$ l in laying open the hernial sai.', so as to facilitate the latter 
termination. 

IlEH'\1 0T0" '" OR K1-;L.Ol'O\IY. 

There are two principal rno<IC's of opPratinfr for the rl'lief of ~lrangulatcd 
hernia, in one of whith the ht>rnial !lac is, and in the other of ,,J1ich it is not, 
opl'netl. The bttcr, which i.;; so1rn:1imt'S known ns P ctit's operalio11 1 is pre
fera.hle in ct•rtain ;.;l'\ccted ca,.p,:, anti will lH' ref1•1Te1l to in it~ proper place. 
]n-..tead of Op('r.tting at the "l'al of hernia. ii ha:' heen recommendt•d to open 
tht· abrlominal c:wity al a rwighboring point and cndP:n-or to dr:iw the stran
gulatt'd gut backwards out of the hernial ::'llC . The introduction of this mode 
of ope ra.ting ha'- been incorrectly attl'ibutcd 10 Che~eltlen; it ha~ lJccn, as far 
as I know, n·imrted 10 (intcntio11ally) iu but one e~.:c,i by Aunandak, a.n(l 
tlmt case tcrmiuatcd fa.tally. 

Herniotomy Opening the Sac.-Thc ordinnry operation, in which 
the ~ac i:; openPd, is thu:l- perlonnt·d. The patient is thoroughly anrt:'Mhc1ize.J. 
hi;;; bladder and rectum emptied, nnd the hair rrmo,·eJ from the f'C:lt of ope
ration. The surgeon mak<>s hi,:;. fir.:t incision, from two to f'our inches long, 
lhrough the !'kin and superficial fa.scia over the neck of the sac, either by 
trnu~fixing a fold of integu-
ment and cutring from with- 1''ig. -121. 
ou1 inwnrds. or, which I ( 

:;:~'.~\.bl~ r~~"'S~~- ,~~~'.~~ .,,. __ "· 
or H tumor. After the firi't ' 
in l'io:ion, the opf'!'ator should 
proeecrl cautiou,.J_r. picking 
up each succe:-<si,·e layer of (' 
ti,.'-UC with forcep::, and 
notehing it, ~o as to intro
duce a g"oo,·cd director, uprm \ 
whieh it is then to be slit 
up; any artery that blet'rls 
~hould he at once !'ecurcd. 
\\'hen the sac is reached, it 
i~ in the !:lame w:ty pickcrl 
up (at its anH1rior and lowe r 
parL) with delicate forceps llernlotomy: sl'archlug for the ~eat ofeirietnre. (Liston.) 
or a tenaculum, notched hy 
a light touch of 1hc knife laid flatwic::c, and then ~lit up upon a. broa.d director. 

~~~:~~:~:r ~b~,'.'~~~l~~,~c~~:l~i~:~~,~:~~CI~i:·:~::~~~~":~~~~i.~'r'.?K?:~:i:~ 
step is to divide the source of constriction; this i~ effCcted by passing the. left 

~~f ~s~?r:fi~j~~:;~!~;~:~~;:f~;iii~z~~,~~~U(~r~~:;:i:fif ;;t: i/1~~:~;~: 
t.•dge ( Fig. 422); by turning tl1e edge forwnrcls, as soon as 1hc blade has 

1 Two cases .":trl', hmn·\·er, known in which la1uirotomy was 1:mploycd in the h'eat· 
ment of unrecognized obturutcn· hernia. 
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cnter('d th(' Slricturc, th<' latter mn.y lJe rt'adily di\·idrtl 1 an inci!'iOn or from 
two IO three lines b(·ing usLmlly quite suflicient. 11' the strieturl' ''ill noL 
atlmit the finger.nail, a grooved director must be suU~1.itutccl . ..A_.-; ~oon ai;o 
the coni:::trict.ion is relieved, the surgeon examinC's the content:; of the lu•rnia, 
dt>aling with bowel anti onu·11tum according to the coudition in which l>:l<'h i..; 
found; if their state be ~atisfacto1·y 1 reduction is cautiously effoctc<l, Lile gut 

Fig. 422. 

bein~ first returned. and the cdg('s of' the sn.c lwld in place so as to arnLl the 
accident which has bC'en refcrn•d to as reduction in mai:::s. The finger :'\ltoulcl 
then be cautiou~ly intro<luccd into Lhe abdominal cadty, to make sure tli:\t 
the constriction has heen n·mo,·e1l, when the wound may be elo,i.cd al its 

~~:!~;; 1!~~~;t o~i~::e\~~:~·11::i:f11~~1~~l a~1<!\·:~\y~o1::p11~er~s ~~:~:~ l~u~~~~~e ~~!~i~'.~;lin;~~~·~ 
the ,o:;ubscquent clre::;siug~ heing \"aric<l according to the exigencies of t!aeh 
pur1icular case. 

Th(• aftcr-lrl'atmcnl f'On1'i5!fi in keeping the patient in bed, and under the 
influ<•nec of morlcrale dost'S of opium, ]i([uid dicL 011\y being allowed for l{)ul' 
or fi\'C' days. 1f thl' bowels are not mo,·cd .<:;pon1:u1couo;Jy, a simple t·ncma. 
may he gi\'cn aflcr forty-eight hou1·~ 1 and repeated when necessu1·y, but the 
administration ol' purgati\'eS by tlie mouth should be :woitled. 

Treatment of Complications.-\-arious complication,o:; may :1ri:<e 

~,l:~il'.~~ n!~::t ~~~,'o~~~::~cfl~fc~:~~~·(;~r1;c~1_1)' or subsequt!ntly, the treatment of 

'l'reatment of ]nlesline.-H the bowel co11tainccl in a slrangubted liernia 
he merely congestPd, it .<:;hould lJc gently returned into the abdominal ea,·ity, in 

~~:~c;:';'t}~;~.l:e~;!~H~l/,:·~e~~d; lie IL~~ ~¥- 1~~~;11~f~~,i~;~c~ ~~1~e~~:~e~~~~)'.'~~t {i;~~~t ~~ 
left, after divii'lion of the stri('ture, at or near the orifice of the hernial ~uc, 
f;O that if, as is likely to happen, perforation ensue, the pn.rt will be in the 
mo,;t farnrable po!>ition for the fol'mation of a fecal fi::;tula. The extl'rnal 
wound should be lightly dre1'~e<l with oilccl lint or a poultice. Jr the bowd 
be a.b.;;olutely gangrenous, it should be slit UJJ and left in sit1i; to return the 

~~:I i ~\1~1 :~ ~~~o<l~1~~~~t "~0/1 ~~~t~f ~~c1~;~:~~~~i:.11c ~~c~ ~~~~.;c~a~~,"~fi~1 =~::~~~··~~'.L~~:~ ~ 
stric1io11 should be freely divided. A wom1d of lhe intestine may be nrci· 
dentally inflietecl 1 either in openi ng the sac pr~maturdy or in d ividing the 
stricture, if' a groo\'ccl di1·e<"tor be used instead of the finger.nail in this part 
of' the operation, the gut .<:;prcading over the groo,·c of the instrument, an1l 
thus coming in thP- wa,y of the knife. Hence, if a director be employed, 1he 

~~~~s~ :~~0:1~.~':1~i~~~~:~r~~i~::r~d~~~:~~l:~b::~;:~~~::::i'!~.:~~~::lll:~I~:,~:~:~!\~ 
with a broad flan~e attached to it~ back, and projecting in front and on eitht>r 
side, thus s._..rving tile double purpose of knife :iwl dircc·tor; ~omewhat similar 
instruments have been also employed, in the last century by Ledran, iuHI 
more recently by Patterson, of Ulasgow, and Allis, or this c ity. The treat-
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ment of wounded intestine has been ah·(·:uly com;idercd in another portion of 
the volume (siee pn.ge 370). 

'l'reatment of 0111entam.-lf thf' omentum found in the hcrniri.l sac be but 
small in quantity, and unaltered in structure, !hough conges1cd, it should be 
rctunu."tl i11to the abdominal Ca\" ity. If thichned 1 and induratc<l, it should, 
on the other h:m(l, be left in the !-:le, ns it is apt in this state to become in
flnmetl, and its reduction would probably lead 10 the den•lopme111, of general 

~~~\:~~~i~'i~::l~~~:t~if ~:f :~§~d ~~~~(;~:l:i,~~~i\;~~I~~ bg~:~~}'.,:;~f ;,~:~,~~~ 
to a\"oid hemorrhage. and then cutting off the masf\ below the seat of ligation. 
Retraction of th~ iStmnp is prc,·cnted Ly bringing the ligatures through the 
wound, and tixing them on 1lie abdominal wall by menus of adhesive str ips; 
the external wou.id may be closed O\'el' 1he stump, except in the ca!'c of gan
grene, when it Rhould be left open and simply <lrcs::-ed with a light poultice. 
If an orctry be found in tbe sac, it may

0

be dealt with in t.lte same manner as 
theomentum . 

It is perhaps scarcely necc~sary to say that before cxt·ising any portion of 
omentum, it should be llioroughly unravelled, and can·f'ully examined, to 
make sure that no portion of gm is entangled in its folds. .Any cysts that 
may be found may be treated by simple puncture. 

Irreducibility ajier Operation.-It sometimes happf'ns that, though the 
constriction is rclie,·ed, the hernia cannot be reduced; this is usually owing 
to the existence of adhesions between the protruded bowel and the inner sur
face of the sac, but m:.iy occasionaUy be due to extreme distension of the 
intestine itse(j: 

(l.) The Jlanagement of .Adhesions depends chiefly on the state of the 
bowel; if this be in a condi1ion to admit of its being returned into the abdo
minal ca,·ity. the adhesions should, as a rnle, be gently separated with tilt} 
linger or handle of 1he knife, or, if necessary, cautiously die,set·ied tluou7h. 
ln ~ome instances, howe,·er, the adhesions m<iy be so bro:ul and firm as to 
render it proper to leave the intestine unreduced. In case the bowf'I be ul
cerated or gangrenouf<, the adlwsions around tin:! neck of the sac should be 
scrupulously respeC'ted, as upon them depends the pre\·ention of focal extra\·a
s:1tion into the peritoneum. Bands of adhesion passing betwC'en the gut or 
mef<entery and the omen tum, should be carefully dn ided, as they may be the 
real source of constriC'tion (pp. 772, 780); the operation must be done with 
great care, to amid 1he risk of wounding tlic in testine. 

(:.?.) .Distension of the Bowel by an accumulation of gas, may impede re
duction, particularly if the gut contain a large quantity of iudur:.ued fecal 
matter as well. The treatment consist1-1 in making one or more puncturcti 
witli a \"Cry tine trocar, as has been ;:;ul:cc~sfully done by Tatum, of Lon1lon, 
and by several German surgeons. 

llemorrlwge.-It sometimes happcm: tl1a1, from an abnormal distribution 
of a ,·essel, or from other causes, serious arterial hemorrhage arises when tlic 
neck of the hernial sac is divided. The treatment consists in enlarging the 
wound and securing both ends of the bleeding vessel. If the proximity of 
an artery be suspected, Erich~en aclviS£'li thnt the edge of the lwrnia.knife 
~hould be dulled Uy drawing it over the back of the scalpel; it will then pu;:;h 
the artery before it, though .still sharp enough to relieve the strangulation. 

Complications arising du1·ing lite Aper-1'reatment.-Tlie most important 
of these are the development of peritonitis, which usually assumes a diffused 
clia.racter, and the formation of a fecal fistula. For the treatment of these 
conditions, see pages 3G9 and 373. Sloagltin:; of the hernial sac is a rare 
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c~~~~~1~~~. lo prO\'C fatal; it s treatment pl'cscnts 

Herniotomy without Opening the Sac (Petit's Operation).
This met hod wa~ employed in t il e early partof1he last century by P etit, :uul lias 
been particularly uch·ocatcd Ly Aston Key, Luke 1 and other British surg-<·ons. 
1t. is now generall y acknowled~ed to be the most eligible procedure when tlie 
c ircum,;,t:.rnces of the case allow a clioice of' operations. lt is attendPd with 
tl1e ob,·ious :ulrnntage of not iu voh ing tlic pe 1·itonl'um, and of thcrcdOre ('X 
posi n,g to less rii:;k of the occu n encc of pcritoni1is; but, on the ot her hand, 
with tlit" tlisach-antagc of not :~!lowing the !'.l-urgPon to <ll'tcrmi nc by inspeet ion 
the condition of the protruded \'iscera, and of pos::.ibly permitting a conti nu
anee of stmngulatio11 by 1he occurrence of retl ul'tion in mass, or by leaving 
internal adhesions undivi<lccl, etc. h is of course on ly upplicable to those 
cu~es in which the sent of' constriction is exte rnal to the sac (p. 772); but ns 
thi s point cannot always be determined bdOreliand, 1his mode of oper::it ing 
should be tried in c,·ery instance in which the dura1 ion of strangulation and 
the urgency of the symptoms do not con tra.in<licalC its e mployment. A safe 
rnl e is that gi\"Cn by Birkett-to try this method in thosf' cases and those only 
in which the taxis would be dcf'mcd jui'itifiablc. If after exposing the sac and 
di\·iding the tis.:;ucs external to it s nc>ck, the hernia be found st ill irreducible, 
or (in the case of an old irreducible hernia, recently stra.ngulatctl) the sym p· 
toms of strangulat ion s till continue, it is ea~y to open the sac and complete 
the operation in the ordinary way. 

Petit's method is particularly applicable in cases of fc!!!.Q!.al and umbili cal 
hernia, but should lJe attempted in those of inguinal hernia as well. J t is 
especi:.~ll y desirabl e. to amid opening ihe sac in large herni::e which have been 
long irreducible, and in which sLrnngulation is due lo the protrusion of a fresh 
po1·tion of gut. 

The s.t:llist ics of thi s operntion are very favorable, Ilic mortality being, 
according to the ligures given by Erichsen, but 23.5 per cent., as compared 
with a mortal ity of -17.7 per cen t. after the ordinary operation. It must be 
remembered, howe\"er, that Pctit':s method is only resorted to in selec ted cases. 

Gay's Jlfodffication ~f Pet1:t's 11/etliod consists in nmking a small openi ng 
near the neck of" the sac, introducing the finger to search for the seat of" con . 
i-tric tion, a nd upou the finger a concealed bistoury, the point of which is 
i.:autiously insin uated between the neck of the sac and the strictm e; by then 
prot ruding the IJ!ade of tli c instrument, cli,·ision is elfoctctl . This rn ctl iod 
will be again rel'crrcd to in speaking of femoni.l he rnia, to which it is cliietly 
applicable. 

CHAPTER XLI. 

SPECIAL IIEHNI1E. 

T11 E following classifimtion of the rnl'ious forms of nbdominal hernia, 
according to their locality n,ncl a natomical pcculinritics, is bused upon that 
given lJy Birkc ll 1 in hi s excellen t monograph in Holmcs's System of Sut·· 
gery, but is modified imd slightly ex te n<le<l, in the hope that it will t hus be 
tnore readily unders tood by Lhc stutlcnt. 
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CLASSIFICATION OF IIERNUE. 

llEH~J.£. Di THE El'IGAST IH C REG IOX. 

). Din phrngmatic. 
2. Epign.stl'ic. 

Ih:nxu: IX THE MEsor..AS TBI C lh:GTO~. 

1. [This form may also occur in other regions.] 
2. 
3. 

lTEHXLE ix T111: Hn·ocAsT mc R1ww~ . 

I. Inguinal. 
l. Obliq11e. 

(1.) In the male . 

(:!.) In the female. 

2./Jirect. 
II. Femoral or Crural. 

III. Pelvic . 
l. Anterior . 

{

( l.) 

2. l1!ferior. ~~: ~ 

3. Fosterior. 

785 

The pa.tholog-y and treatment of each of tlwse form~ of hel'lli;\ are now to 
1Je briefly considered. 

In this rare form of hernia, some of the abdominal dsccra protrude into 
tht: thoracic caYi ty. The protrusion may occur through one of the diaphrn.g• 
ma.tic orifices which has undergone dilatation, through an aperture resulting 
from congenital defect of de\·elopment, or, which is most common, through a. 

!~~~1~~1t!~~~1;>t:~~n~~~g t~~ec!~~~t;il)·'~:.1: ,~~;c~~~:~,:~c~l~~~~ r~~:~;;;~;~t~~:~~·~~~ 
fation should occur, the dingnoffis from other f'orn1s of intestinal obstruction 
could rarely be made out, and the treotment, consequently, would be chiefly 
expectant. 

El'JGASTflTC lTERXf,\, 

In thi s Yariety of the di sea,:.e, the protrusion occurs in or nenr the linea 
alhn., betwet>n the ensiform cartila7e and the umhili cufl. R eduction ii:; usually 
ea~y. The treatment consists in the applira1ion at' a pad and ela.i;;tic h:i.ndnge. 
]f strangulation occur , and herniotomy be require<l, C"n.re must be taken to 
di,•ide the stri cture by an inciRion made in the direction of the long ax: ir;;, of 
the body, and exactly in the med ian line,r;;,o as to arnicl woun1ling tl1e (•pigas 
tric arrery. This variety of n1pt11re mny be properly conqiclrrc1l n:;: a form of 
r·entral IU'rnfo, though the la tter term is he re applic<l more particubl'iy Lo 

si milar hernire in the mesogast ri c region. 
50 



786 SPEC[AL UEH NLE. 

YE:XTRAL llEHXIA . 

This m:iy occnr in the linea alba or linc:c semihrnarC',:, or indeed in any 
pnrt or 1he abdominal wiill. ll may result from ruptul'e of the nlJdominal 
mu~des (p. 367), from wounds, or from stretching of the fihrou~ tissue in the 
llH-'dian linc>-due to onr-excrtion 1 to distension from preg:nanc_r, Ct('. 1 or to 
Wt:akcning of the part by the discl1arg:c of an abscess. The diagnosis can 
1·1.•adily be made if' the hernia be reducible, but under othe r circumst:u1ces the 
affection mciy be rnistnkcn for a colt! ;~Lscel's, an e nlarged lympluitic gland, or 
a cptic or fany tumor, from any of which, howe\·cr, it may be dis1inguisllC'd 
by carefol pnl1Jation and inquil'y into tltc history of the c:isc. The lreatmrnt 
conf;;ist:; in thr application of a Rui laLle lrns:.s or band:lge. Strangulatiou 
rnrdv OC'rurs in this form of hernia. For the 1·Cldical cure of hernia of the 
liuea· a.Iba, Simon, of 1leidclbc1·g, f're:.;hcned 1he edges of the opening. anti 
llllit ecl !hem by de<•p and ~uperfieiaJ 5Ullll'CS1 rclicYing llie tension of the p:trlS 

by making incisions on either side. 

UMBILICAL IIrrn~1A. 

(Bxompl/(llos, Omplwlocele, Ruptured n~avel.) 

In thi:S •;ari ety of lierni:1, the protrusion occurs through. or in close prox. 
imily to, tlie mnbilical l'ing: or navel. Otcasionally l'Ongenital, it is more 
common ly acquired, appearing usu:i.lly during the early months of' infancy, 
hut sometimt.'S not until adult lite; it is probable, liow1·,·er, that in many. if 
not most, of the latter cases, the umhilical ri11g has been patulous si nce birth, 
0 1· at lea-.t never firmly cl o~ed. Jn congenital cases, tlie hernia has, it is 
said, bct.·n strangul:l.ted by the application of the ligature to the umbilical 
(·ord. J n infancy bo1h sexes arc equally liable to thi:; form of hernia, but in 
ndult lifo it is much more common i11 won1cn, ow ing to the influence of preg
nancy in distending and st retcliing the walls of tl1e fomalc abdomen. The 
sac of an umbilical hernin, is always of the acquired variety (see page 746). 

Symptoms.-In -infancy, the hcrn i;i appears as a smooth, tense, roundi•d 
tumor, 'aryiug in s ize from that ofa marble to that of a small orange, easily 
reducible, and reappettring spontaneou:::.ly when the child struggles or cries. 
In adult life, the hernia of!cn attains a very large siY.e, is irregular in sliapl', 
and, in parts at least, doughy to the touch i it usually coutains both bowel 
and omentum , the !alter being often indunited, hypertrophied, and adherent 
to the sac. The hernial tumor Yaries in shape in different ca~cs, but most 
commonly tc11<ls to hang downwards in front of the abdomen i in a. remal'k
ablc cu:o;e which wai'i under my tare some year:0; ago, the tumor, when the pa. 
tient was iu a sitting posture, rested on the chair between her thighs. Tilt 
covc riugs of an umbilical hernia are in most cases very thin (consisting 
nwrcly of skin, fascin, and sue), and are often closely connected together. 
rrltc fa:sci:i sometimes prcscnis perforations, through which a knuckle of in
H:'S linc may protrude and lx·come strangulated. Umbilical hernia in the 
udult is usually irreducible, or at least noL completely reducible. often be· 
comes incarcernled, and is not rarely subject to st rangulation, this accidt!nt 
being comparatively infrequent in tile case of children . Jn some instanc<·s, 
double and ernn triple umbilical herni:.e have been obsen·ed in the same 
indiYid11al. 

Treatment.-1 n i11fnnts, it is usually possible to effect a cure by the 
use, for sou1<: months, of a. compress of cork or metal, l1cld in place by means 
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of a 'lllilnhle b:mdn~(>: or , ns :-i.u/:!,'µ-c>i:ted by Ar<'hnmh:mlt, hy the use of a. pinµ; 
of 11ax, mo11lckll 10 Iii tll(' mnbilicu::;: or, whil'11 I prefer, by the simple appli-

~~~ ~ ~'. >:11 1~1~)~ ~·1~~1l1/11c~ ~~ ~~~~~~~ ~\':'1t1~ i \~,~~1~· ~: '.~~ ~8 : ~et!:!~:~ 1: ~~· 't '111:• ;c \;~~~~ ~ )~!': ~~:.71~.:~<~;: 
wa ... hing. J.f tht> umhiliral a,pcrture be ,·ery large·, nnd pnrricularly iu th e 
ca"(' of ;ulult" (if' the hl'rni:t i~ reducible), Lhc ri11y pad tlc\'i:::ed by J. W ood 
may br adrnnmgeous ly employed. For irreducible umbilic~il hernia, a C'On
ca1 c pad or bag-tru1'-;, heltl in place by an elastic b:rndagc•, will affonl the best 
nwans of rct('ntion. 

Radical Cure.- Yarious operations for the rndical c•ure of umbilical 
hernia hn1·c he~n su~~t·stcd and prnctisNI by Dt·sa111!, Barwell, ll ea1h, Lei·, 
and ot her surgeons, the nwtltod which ha~ att:~inrd most favor bein~ probably 
that recommended by .J. \\-ood, of London. This operat ion co 11 .;, ist" in a.p
pruximating subcutan(•ou.;, ly 1hc tendinous margins of the aperture throu~h 
whi1.:h lhc pro1n1o;ion ha:- occurred, by me:rns of pin" bl'lll at a right an~lc 1 
whi1·h arc introcluct•d in oppo,.;ifc direction" and then twi:ued togt1thcl', or hy 
mean-" of two or mon· wire iH1tu rc$ introduced with :i curn!d needle. and 
Sl'l'Urcd o,·er a superimpo"'cd roll of lint. The operation i.;, more likdy to 
suel't.'Cd in children than in ~ulult;;;, but, enn in them. i" bdined by )fr. 
'rood to be of scn·icc, if not in obl i1 erat ing, :lt lca.;,t in dimini$hing- !lu.: .;;iz1.• 
of the hernia.I aperturc 1 and thu., facil itating :mhspqueut retention wit h a tru ss . 

Herniotomy.-lt is nry important, in tl1t' operation for strangulated 
um bilical ht:rnia, to reline the const l'i ction withouL opening the sac, p:1rticu
larly if this be of large l5ize-its im.plication in the wo1111d Lcing, undcr tlies1· 
ci reum'itanecs1 apt to be followed by a. fa.ta.I result; hence. :.H the COHrings 
of the hernia arc C'Ommonly ,·cry thin 1 the surgeon should proceed with great 
caution in their di,·i .. iou . The ht->rnia being drawn clown and tliu" made 
l<'•H'. an inci ... ion two or three inches long is to be made o\·er the neck of the 
tumor :lt the upper part. and 11,.ually in the median linL•; 1he ~kin and fascia 
being di\·ided, the finp:l'r-nail or director is sl ipped under the margin of the 
rin7, which is then nicked in an upmlrd dil'ection. Jf the .symptoms of 
stra11g11hLtion pcr.si.;,t, tlie IH'rnia.I sac must be opt•ncd, and any internal !'ourcc 
of <·011"iric1 ion di,·ided. The omentum, if c\o~ely adhc1·c11L to the i11ner su r
fa<·<· of the sac (a;; i" 01'1<•11 the case), should be left 11nrli:;t11rbcd 1 the gut being 
t'an•ftilly returned. and the wound closed with suture;;. The afrer-tn'a.tnwnL 
con..;i,..h. in the :1pplita1ion of a broad compres;; and bandage, and (if the !'UC 
h:n·c been opened) the adoption of means to combat the pE'riton itis which 
may be 1·xpected to follow. 

Ft:rµ-u~:<on a{ki::;e~. i1htrad of the medinn incision a.ho\·e described, one at 
tht• ~idc of tlic tumor's nt>ck, as in G:iy's metl101l of Op(•rating for frmornl 
lwrnia (.;ee page 801). Dcmnrquay also recommends a e:matl lateral inci~
ion , on the left side of th e 8ae, hut forbids any s ubr-cqucnt attempt a t redllC
tion, Uclic,·ing it sa.f'cr to lean• the parts in sitU, and to r('ly sole ly upon the 
di' i~ion of the neck of the sac to relieve the strangula tion. 

Lt;:\IBAn II Enx1A. 

~;,'.!,:,.~;:i~ ;:i:~~f ~'.:;1;,~"~;;o~~;'.~'::.~·~f~~::~~:1'~~;S ~~~:~c1~~:.:'1~:~:~~~~'.'.J,;;~ 
bell, of Xew York ( inclutlin;; one observed by himself), "the herni:i is said to 
ha,·e hcrn of traumati c Ol'igin . A se\·cn th case li as been recently rcco1·<lcd by 
Ci:rnciosi, an Italian surgeon . 
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lxGnX.\L IlERXIA. 

This is the most common .-nriety of rupture, inguinn.1 roni:.titut ing n.hout 
two-thirds of the wltole numb<'r of hcrnire o\Jo;ened in both sext!s. ln oblique 

in~uinnl hernia. the protruding vis-
Fig. 423. ce1a pnss through both the internal 

and external abdominal rings, tra
vcr~ing thus the whole leng!h of the 
inguinal canal; in direct inguinal 
hernia. the ,·iscera pa.<;s only through 
the external abdominal ring. The 
oblique Yaricty is i::omc1inws l'n.lled 
e.rternal. because in it. tl1(' nctk or 
the hernial sac j<;; pin.eccl to the outer 
si'de of the internal epig;i.stric ar
tery, the direct inguinal hernia 
recf'iving the name of internal, be
cause in it the neck of the sac is 
to the inner side of the :same YCS5cl. 

An oblique inguinal hernia, in which 
the protrusion is sti ll within the 
limits of the ingninal canal, is called 

IM~tnfi~::~.1 h;_rn~~1 ~ ~:r11'.1i:;·i=~~t. ~i~~ ;~1l~qeui~i·g0a:t1::: ~it~:~~t~·~ito71~:c~~·i;'l;n ~~~~r:1p~~~ f,~ 
artery. which the protrusion has passed the 

external ring is called a complete 
hernia, nnd ·wl1en it occupies the scrotum, an osclteocele, or sc1·otal hernia. 

I. Ou1,1QL""I-~ l xGLINAL ITERXJA 1x THE l\IAu:. 

Of this we mny recogni7.e five va.rieties, thn~e of wl1ich n.re svddenly de
wlopcd, a.s the result, usually, of' violent cxrrtion, nnd in which n congenital 
defect allows the production of' the hemin, while the other two are gradually 
de,·eloped . The distinction is of importance, as the former offer a better 
prospect, of radical cure, while, at the same time, if strangulaH·d, they are less 
apt to yielJ to the taxis than the latter. 

1. Hernia into the Vaginal Process of the Peritoneum.-This 
is the Yariety ordinarily spoken of as congenital. As a matter of fact, how
ever, the hernia, tl1ou~h most common in infancy, is occasionally not developed 
until late in life-it being not I.he disease, but the anatomic:d peculiarity which 
allows its occurrence, thn.t is cougenital. The vaginal process of peritoneum 
remaining pa.tulouii (pp. 7G2, 763), the hernia (which is suddenly developed) 
descends at one<' into tile scrotum. where it lies in rontacl with and :::urrounds 
the testicle. Jn Rome ca::.ci:, howe\·cr. the hernia ma._v descend into a p:\tu lous 
vaginal process, while the testis itself is retained in or immediately outsille of 
the inguinal canal, or e,·en within the abdominal Ca\·ity; in the former in
stances the hernia would, but in the latter instance would not be in conlaet 
with !he gland. TIH>: sue. in tl1i::: rnriety of hernia, is the rnginal prncess 
it:::df, its month corrl•Sponding with the position of the internal abdominal 
rin~, and ils neck occupying the inguinal canal, which is not shor1e1wd by the 
npproximation of the internal and cxtPrnal rings. a::: in the ordinary ohliriuc 
ing:11innl hernia of slow fo rmation . A suh-vnriet_v of !he hernia into the 
\'aginal process is the liour-glass-slwped hernia, in_ which a constriction or 
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between 

Fig. 424. 

ll ernla.into\·a.ginalprJcessof peritoneum. {Pirrie.) 

2. Hernia into the Funicular Portion of the Vaginal Pro
cess.-Tbis \ariety of hernia (which is somet inws called "infantile," iu 
co11tradistinction to the Ja;;t-mentionet!, or so-
callcd "congenital'' hernia), is of frequent occur- Fig. -125. 
rence. It is suddenly de,·eloped, and, though 
common in infonc_v, often does not make its ap
pearance until adult lifo. The sac is the funi
cular portion of the Yaginal process of perito
neum (pp. 762, ·1158,), and the hernia, when it 
re:.whes the scrotum, li es aboYe and sepal'a.te 
from the testis, which is i11closl·d in its own f.!) 

proper tunic. I han~ shown, dingrammatically, 
the strucLUre of this form of hernia in Fig. 42,j, 

3. Inguino-Crural Hernia.-This is the 
name proposed by IJolthoul'ie for ca;;cs of sud
denlydexclopedohliqueinguinal hernia, in which, 
owing to the non -descent of the te~ticle. or to Hernia. Into funicular portion of 

other causes. the hernia. instead of pa"iSin~ down vagin(l.l proce8s. 

into ihe scrotum (or labium, in the ca,;e of' a WO· 

man), protrud~s outwards along the folds of the groin, presenting somewhat 
the uppearancc of a fcmornl liernia.1 Sim ilar to these are the cases in which 
prolongations of the hernial sac (\'nginal process) ext(•nd in \'arious directions 
wit!tiiJ tlte alJ<lominal walls, constituting the inter-parietal or inter-muscular 
!term·lP of English authors, and the "hernies en bissac" of French Surgeons. 

1 St·c a case n•pl)rtPrl liy Prof. Parkrr, of New York, in .-\m .. Mod. Times1 Sept.1862, 
ancl .\111. Journal of ~led. Scicnces1 Oct. 18621 p. 5(i8. 
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4. Inguino-Scrotal Hernia of Slow Formation.-Thi" i . .; th<' 

f'Omrnon form of oblique i11gui11al hernia in person::; pa:-.t th e midrllc period of 
Iii(•; 1hc lwrnia "points" at 1hc 

Fig. 426. i11tt·1·1ial ahtlominal ring, forming: 
:t Jo;mall ci rcum,.;lTilwd :;wl•llin71 

"liil'h is mo4 prominrut when 
tlie patient is f'rN·t, and whid1 
tran,.;mits an impu l:"t' when lie 
co 11;.,d11<. As th(' li<1mia de;;eends 
lli roug-h the i11g:ui11al ra1ial. it 
pu;;lies before it the p:irielal la.nr 
of peritoneum. tli11tl formin~ i1-. 
own sac by a proce~!::l of gradual 
di~t<'ll:"io 1 1 . Jn this !< ituation, it 
for1111< a ~omewhat clonp:aicd tumor 
( /-Jnbo11ocele), lyingparn ll cl to the 
line of 1->oup:u·t's lig-ament, and 

Common ln(.:'n:110.•ero1al hcrn·a.. {Plrrle.) u,.;ua\ly in front of the spC'rmatic 
cord. " 'hen 1he hnnia make!- its 

appl·ar:rnee at The external abtlominal rinp-. it form" a tumor of' a somewhat 

g:lobular !'diapt'. which, howl'nr, becomes mOl'e or less pyriform n.." the pro

lrnsion de::el•uds into the st·1·otu m. Scrota l hernia;: of'tcll attain an enormous 

!<ize, hanging JlCrhaps at=. low as the knee; in H1tlt cases the hcrnia is (•om
monly irreducihle. Jn 1he dc."<'C'ni. of the hl'rnia, the inll'rnal a11d externa l 

rings are approximatedi thu!< !-hortc11i11g the ingllinal canal, through whil'i1, 

when the lwrnia is rt•duced. the finger nrny LC' readily pn,.,.cd (imaginating 

1he co,·ering-s of the hernin) within the ahtlomin:1l ca,·iiy. 'I'liis is not u-.u

all,r pnwticabh· in the sudd«nly developed hcrniu', in wliicli the inguinul c:~na l 

mai11tains i ts normal length . 

5. Encysted H ernia.-Thi;;: is the "encysted hernia of the tnnica 

':iginalis" or Cooper, and 1hc "infantile hernia" of Jl ey, of Leed~. It i" a 
hernia of slow form:~lion, and is tlwrcforC' to be di~-

1''ig. 4:27. tingu ished from the ordiuary "iufanti lc hcrni:~" 

into the funicular portion of the va~ inal procc::is. 
Tlic peculiarity of thi s fonn of hernia consists in 
the persistence of t/1e testicular or{fice of the fuui
c11lar portion of tl1e 1;a9i11al proress of peritoneum, 
the t·entral orifice being closrd (p. 7fi2J; as a con ... e
qu<•nce of this congenital defect, the t11nica t'Of/i
mili's testis extends up to the external abdominal 
ri11f!'., and the IH'rnia, forming its. owll !'al' from tile 
parietal 1writoneu111, protrudes into 1lic tuniea ,.:1;,!i
nalis, which is thl'l'dorc fir.:;t <'lit into wln•n an opt· 
rntion is required i11 a e:1.;c of thi,; kind. This 
variety of hernia is very rare. nnrl is .:;eldom recog
nized before the parts :u-(; cxpo:;ed i11 hcrn iotomy. 

Coverings of Oblique Inguinal Hernia. 
-Tht.•scarc (1) thC'::;kill. (:2) the l'ill perfi cial fr1..;eia 1 

Eueyl'tedheru\a. (I.ls1on.) (3) lhl• external !<pC'rlll:ttie 01' intCl'COJumn:.lr fa~tia, 

(I) thC' ('r(·ma;;teric fil:-<<0ia1 containin:r fibres derind 
f'rom the inkrnal oblique m11,.clt•, (·))the f:h{·ia propria. internal s:permatie. 

or i11f"un<ii lrn liform fiu•c ia, corrrsponding- to the fa .. cia 1ra11s\·rr::alis, :ind (Ii) 

tb c :me, which mny consist or a dilatation of the parictt\I peritoucum, or of 
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p:l.rt or all of th<' vagin:l.I process. In the encysted hernia there 
n. double snc, the true sac IJcing ::;urrounded by both layers of the 
11alis tef':1is; hcnce 1 in laying open ihe sac of an encysted hernia, 
of serous membrane arc div ided . 

701 

Though the six co,·erings aboYe mentioned arc properly dPscribed by sys
tcma.tic writers, it is se-ldom in practice' t li at they can be individually recog-
11ized. the third, fourth, and fifth bcin~ commonly blended together so as to 
be indistinguishable. 

R el a tions of Oblique Inguina l H ernia .-The spermatic cord is 
!l!mot-t inntri:ibly behind the hernia, its component parts being commonly 
togc1her. but occasionally sepa rr~ted; more rarely the rnrious s tructures of 
the cord may be spread out i1zji·ont of the hernia. The position of" the tes
ticle corresponds with that of the cord, lyi11g below and be!tind t he hernia, or 
'cry rarely in front of it; the hernia and test.is are in con tact in the so-calJed 
congenital hcrni:i (into thei·aginal process) and in the ingui1w-rr1,,.a1 variety1 

but in all others are separate. The epigastric artery lies to the inner side 
of and be-hind the neck of the hernia; it is, in inguino-scrotal hem ire of 
long ::landing. somewhat deflected from its normal oblique course, by the 
;"hortening of the inguina l canal, and then pa .. .::ses upwards and sligli!ly inwards 
bencnth the outer border of the rectus aLJ.om inis muscle. 

JI. 0BLTQn;: l xcnx.\L II ERX IA 1x 1' 11 E FE'1Au;. 

Of' this we may rccoµ-nizc two varieties, one of sudden development, in 
\rhich the hernia descends in10 the canal qf Nuck. this variety corresponding 
wi1h the hernia into the rnginal proce::;s of the male(·' congenital" hernia), 
and one of g radual den!lpment, tlw inguino-labial, conesponding to the ordi
nary i11guino-scro1al hernia of the male. "'hen, in a ca.:-e of hernia iuto the 
canal of 1\uck, the protrusion extends ohliquely outwards in the line of 1~ou -

11art's ligament, tlie hernia may be properly ca.lied inguino-crural. The 
('O\"Crings and relations of these herni<U a.re the in the corresponding 
herni.u of the mal1:, substitming merely round for spermatic co1·d, 
;_\n<l labium pudcncli for scrornm. 

H ernia into the Ca n a l of Nuck 
met wi1h in girts, a.wl. with the exception 
form which occurs in female infants. lt 
Kingdon, not unusual to find the oYary in contact 

Inguino-Labia l H ernia, contrnry to the commonly i·cccived notion, 
is almo.~t as f'n:que11t in wonwn as femoral hernia. The s.ymploms are very 
rnueh t l10.iie of tile inguino-s.crotal hcrni<1 of the male, excl:'pt that !h(" 111mor 
rarely attain-. so h\rge a ,;izc, and is lc"s pyriform in shape. The neck of' 
tlu· hernia. is, bf'sidcs, larger and naiTowcr than in the corresponding ht•rnia 
in 1be male. 

] lJ. Dnu:cT l~G 1 · 1 xAL H 1mxu . 

This occurs in both sc.xc". The direct inl!lli11al hernia is always gradually 
deH:loped, except in the contingency of a traumatic lacemtion of the strnc
lllrcs imnwdiately Leliind th<' external abdominal rin.z, when a hemia may 
;;:ufldenly p rotrude. Th(' hernia "poinh" heliind the l'xternal abdominal 
riuµ-. aucl e.:;capl's throug-h the !:'tJ':L<"C known as lle..-~l·ILa('lt's triangfo, usually 
put-hing Lefore it:;cl!~ or sepa rating tl1<:: fiLn:s of, the c:oujoined tcutlon, but 
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OC'cn~ionally pn:,,;:-ing to the outer side of the Intter. J ,ca' ing the external 
ring, the hernia. reaches the upper portion of the scrotu m, ''here it forms :\ 
tumor which is more globular in form lhan that of an obl ique in:zuinal hernia. 
The long axis of the snc, moreon:r, is parallel to the median line of the 
hody1 nnd its neck clo::;e 10 the outer border of the muscle-not curv ing 
outwards in the line of Poupart's li:rnmenr, as in case of a hernia which 
l1a.s tra,·c1·~ed the ent ire length of the inguinal 

Coverings of Direct Inguinal Hernia.-Thef'e rnry acco rding: to 
the par1icu la.r part of' the triangle of' lh•:."selbac h through which the hernia 
protn1Jes. Jn the common form of di rect inguinal hcrnin tlie conring~ are 
( 1) ski n, (2) supe rfi cial fascia, (:3) inf1•rcol11mnar fo.scia, (-J) fi\Jres of the 
co11joined tendon, (.i) trnnsrnr::;a]i;-; fa:<cia, and (6) the sac. In tlie comparn
ti\·ely rare in::;tanccs in which tile prot ru ~io n occurs to the outer side of Ilic 
conjoi ned t.cndon 1 the latter docs not fmnish any pnrt of the inn:?stmcnts of 
the hernia, which then carries with it a portion of the cremaste ri c fascia, as 
in the case of the oblique inguinal hernia .. 

Relations.- The spermatic cord (or round ligament) passes almost innt
riaUly along the outer and posterfo1· side1 of' the hernial sac, while the epi
[!astric artery also cour::,cs tdong the 011ter side of the sac, arching above the 
1u.:ck of the h1-11 er to reach the sheath of the rectus muscle. 

Anomalous Inguinal Hernire.-l t occas ionally, though \·cry rarely, 
happens that an inguinal hernia escapes, 1101 through the external nbdomi nnl 
rin~. Out. through nn n.hnonnal opening in the aponcuro;0;is of the external 
oblique muscle, c!o;:w to the ring. Jn such a cas1.: the spc rma ti c cord would 
not be in direct contact with the hernia. 

D1Ac:xos1s 01~ Jxr.t'IN.\ L lTERX L\ . 

From Jt"emornl Hernia, an ingu inal hernia may be distinguished by 0Use1T-

;:;1~l ~ v) t~;~~t ; ~tei ~:·~~:.~~}Ya ~~i~t:::~!:~ 1~~~i·( t l~~~~u~~i~\~~ ti~:~r;~~:~in~·r~'11~11~1~1/~ 
~~~a~=~~t11i~~ ~~t;~:.~2~1f~e;h~~~~r~~1 f~-:1fct;~ :~:f ;~ebe i~~~111·~~:1 i:;1~~1 ~ 1~~ez1:1~1';~~ 1~~ 
110t inguinal. The Dijf'el'ential Dia.qnosis bf"tween the var ious forms of 
inguinal hernia, may usunlly be made by i11Ye.i:;1igating the history of the Ca"t.'1 

and by a tten tion 10 the symptoms wl1ich ha\·e been described as characterizing 
the se,·eral varietiei- of' the aACction. Jn other jn,:;:tanees, ilowcver, and par
ticula rly in cn.se of ::;t rangulntion. the aurgt•on may be unable to say positi\•cly even whether the hernia i:; ob lique or direct. 

Inguinal Hernia which has not descended into the Scrotum 
is to be <listillf!llished from abscess, hydrocele or hcematocele of lhe curd, 
tumor of tlie cord, adeuitis, nnd undescended testis. 

(1.) Abscess nrisi ng with in thC' pC'lvis and poi nting in the course of the 
ing-uinal c:.urnl is reducib le, and rnay trani:;mit an impulse when tli e patient 
<·oughs, but can be di:;tinguisliecl from hernia by its fluctuating character, and 
by tht: nbsence of gurgl ing in reduction . 

(2 .) Hydrocele <?.l tlie Cord may h<> distin~uished by its clai- ti c, serni -fluctu 
oti ng character, its trnnsluce11cy if low down, the impossibil ity of comple1e 
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reduction within the abdominal cavity, and the ab,:.('nee of gurgling. The 
same signs may, in the t'em:ile, scrn~ for the diagno~i~, from hernia, of a 
serous cyst, which sometimes occupies the canal of :Xuck (llydrocele of the 
Ronml Ligament). 

(3.) Hrematocele of the Cord may bl' r<'eognized b~, the existence or fl11c
tu:11ion and ecehymosis, by the impo:;~ibility of complete rcdta·1ion, and by 
the absence of gurgling. 

(.J .) 1'umors of t!te C!o1·d h:we a well-defined outlinf', tr:rnsmit no impul::e 
on coughing-. and are irreducible. 

(.l.) E1dar9ed Lymphatic Glands arc eornmonly ;;:ituatctl below Vonpart's 
ligament; but when a single gl:rntl is :d;o,·e. and iuflamrd, the cai-e may he 
mi:<laken for one of strangulated hernia, the ilia~nosis pcrhap"' being only 
cleared up by an exploratory incision. In:~ ca:<c of suppo~cd ll{'rni:\ wliich 
en.inc ~omc ycari' ago under my care. I fouud t.he inguimil tumor 10 be :;?hn
dular. and to be dependent upon cancer of the vnginn. which liacl not been 
detected. 

(G.) .An l,~ndescended 'l'estis occupying the ing11in:il cana l m:l..'' he di~tin
g11ished from herni:i by the irnpo::-:cibility or reduction, the :tb:;ence of gurglinp-, 
the peculiar sickening sensation caused by pressure. and the fact that there is 
no testicle in the scrotum of that side. The difficulty is gre:\ter when the 
und1·:-cen<led te,,;tis is inflamed, but here (unlc,;,.; a ~trangulated herni:t cot•xi.-.t) 
the diagnosis may be made by attention to the point::; already mentioned. <lml 
b)· noting the character of the \'Omiting. which in the case of an infhuneU 
testis is not persistent, and neYer stercoraceous. 

Scrotal Hernia is to be distinguished from liydrocele of the tun/ca 
-vo.qiualis, hamatocele. raricoale, and t1m101·s of t/1e tesli.~. 

(1 .) Ifydrocele is to be distin)!nishecl b_r its trnnslueenc~-. its tense a11d 
semi-da::-tic character, its irreducibility 1 and the absence of irnpul:se on cough 
ing-; it begins at the bottom of' the scrotum, in::itead of al the top, a . .: i'5 the 
cru.e with hernia, and is distinctly circumscribed, the cord being readily per
ceplible aborn it. lf a hydroePle of thC' (·ord COl'xist, the diagnosi::- is more 
difficult. Con.genital hydrocele, in which the communication between 1he 
tunic:~ rnginnlis and periioneum persist~. though reducible by pressure. mny 
be di::-tinguished by the ab,.ence of gurgling, and by the gradual manner in 
whi('h the rnmor reappenr:o; when the pre:;sure is rcmo\'ed . llernia mul 
ltydrocele may coe:rist, in wl1i('h ca:<C' the hydroccle is usrn\Jly in front , and 
ea('h tumo r preRents irs own characteri1<tic pcculiarilies. 

(2.) Jfamatocele may be distinguished by its hi:.tory (of tr:wmntic origin), 
its irreducibility. the absence of impul::;e and gu rgling, and the clistincl!H.':':i 
with \\ hich the cord may be felt above . 

(:3 .) Varicocele may be cli~tinp-uished from hernia by making the patient 
li e down and Uy elevating' the scrotum, when the tumor, if a ,·aricoccle, will 
di:o:appear !:lowly an<l without gurgling; if now the i;;urgco11 press gently on 
the external abdominal ring, and direct the patic11t to ri::;e, the tumor, if a. 
Yaricocelc, will Uc slowly reproduced, Ucgiuning al the bottom of the scrotum, 
but, if a herniu, will not re:l.ppear; if, on the olher hand, moderntely jimi 
pn•:;,.;ure be made upon the cord below the <.'xtc rnal rinµ-, !<Oas to t:Lkc off lhc 
'''<•ight of the superincumbent column of blood, and thus prcYent clistcn~ion 
of the spcrmatic ,·cins, the tumor, if a \'ariC'oce l<', will 11ot be reproduced, 
wltneas a hernin will :ilip down alongside of the fing<.•r. 

( L) Tlnnors of tl1e 1'estis may be di:i1ingui$hed by their rounded ;;:lui.pe 
nnd ~olid foel, by the absence of impult;e or gurgling-, by their irrcduciiJility, 
an<l by the non-implicatiou of tile cord and inguinal canal. 
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The Palliative Treatment of obliqne inguinal hernia con s i ~ts, when 
the rupture is reducible, in the application of a truss., tlic pad of which shou ld 
be of an elonga ted ~hape, and should press upon the whole extent of' the 
ingui11al canal and upon the i11fernal abdominal riu g. Jn applyi n)2: a truss 
for hernia into the vagiual procc:.s, in a cliild 1 great care mu~t be taken not 
to pl'css injuriously upon the testis, if !his have not fully dt•scendcrl. F or 
direct inguinal hernia, a truss is requiretl wh ich shall su pport the abdomin~\I 
parietcs behind the external abdomi nnl ri11g; a good instrument for tlw pur
Jiose is that. with a n 11 O\'Oitl-rin~ pad," as emplo.vell by -:\Ir. J ohn 'rood. 
F or irred1teible in;ruinal hernia of e ither fonu, a liollow pad, or suspensory or 
bag-truss, is to be applied. 

Radical Cure.-Of the numerous in:;cnious opernlion::; wh ich ha\'C brc n 
tle\· ised for lhe ra.di<:al treatment of inguinal hernia, 1 shall describe bu t. four, 
Yiz.: I , " ' ut.zer':-;; 2. Syme's and F uyrc r's (wh ich arc essentially the ::-:rnw); 
3 1 Agnew's; and ..J , J. \Vood':; . A modification of " rood's nwtbod hai; been 
de\ isccl Uy Dr. G reensv ille D owel l, of Texas, who applies s11bcu1aneous RU 

tmcs by means of wl1:i.t he calls a "shuttl c.• -11 eed le," and who reports GO at 
least. tcmpor:iry successcs in a tot.al of 68 ope l'ations. 

1. Wutzer's 1llet11od eousi;; tR in inn,ginating a plug of scrotum in I.he in
guinal canal, a nd endeavori ng to fix it 1 licl'e by exciting inflammat ion in ilu.: 
neck of the sac. The patient is placed in a supine posture, the rectum aml 
bladtlcr being empty, the n.ffocted part. carefull y skwcd, and tl1e hernia 1ho
rougltly n•duccd. lnvaginatio n is t'Af:ctc.•d by pushing up a cone of the RCrota l 
tis:;uc.•R wit h t he left fore linger. which is in trod uced within the internal r ing i 
11 11 oiled, hollow, boxwood cyl inder (Fig. -1 28, C) is c~i refu lly introduced as 
tile firigcr is withdrawn, so as to m:~in ta.in in ni.gination; a lung the inner su r-

'Fig. 428. 

Wutier's11.pparaL11sforradicalcurClQ(bl'raia. 

focc of this cylinrler . a flexible needle (A), gilt to prcnnt 
by means of a movable handle, and lhnisl tl1rougli the ~crotum , :<;.1c , 

~rn l l' rior wall of the ing uinal c:i.nal, and t issues of the groin, the operation 
being completed by the application <'XlC'rnnlly of' a concave boxwood ca;;<· or 
roof (B), the curve of which corrcspornls to th:it of the cyl inder, and which 
passes O\'Cr the point of tlie net·<lle :mrl i!' ht'ld in place by means of 
at the ot her end . The nppamtu~ is kept in place for about a week, 
vaµ:inatcd plug bei ng ~ub::equcn1 l y ~upportcd by a roll of lint and a 
baudagc; the pati<·u t it: kept in Uecl :lbout three weeks, and f:. hould 
light truss for severa l month~ arterwardt't. 

::;~:;:~r.~.~'.":ri::!f;~~;~::,.·~~;:i~S'.~~:1b'.:~?i~~'.r;~:1E~~i~i:'.~?:~1~~;~:~~::;~,~~:. 
whicl1 was attached a strong douiJlc thread. Tlie plug thu:> prep:l.rccl and 
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~nwfu·c·d with cantharid1',.; ointnwnt. was drawn into its place by the thrr:\ll~, 
"hil·h. hy me;-ins or a curnd 11('(•tlll• gu id1.:d 011 1lic finµ;t•r fairly within the 
ring-, Wl'l'l' 1m~sed, :1l Ilic di,.;tanc1.: of rather more• than an inch from c:wh 
0111(•1·, tlirot1,!!lt all tlH' u·xtm·1•R to 1he surface, wlH·1·1· tlu_·y were til'd firmly 
tog-1•tlier on a piece of" bou~ic, lO prevent. 11nduc p1·<•s:-;11rc 011 the !'kin. " 'l'h<' 
pin~ is lf'f't in po:-ition t<• 11 d;tyR. and the patie11t. k<'pl in bed:~ fo rtni~ltt 
lo11~l't'. Pr~t: FayrPr's Jl!t•tliod dilfo r s from Synw'R, HH'n•ly in Ilic l'llhsti111-
tion of an oi led woodrn plu;! for tliat, of µ;utta-pe1Tha; in the ti_~l·t tliat the 
l ig:atm1·~ (which an• of s ilk ), tlioug-li introtl11ecd at different points, :irC' 
brou!!ht out through the samr apt•rture in the g-roin, whcr<' th<'y an· tit•d onr 
a piece ol' wood or j,·ory; and in ilw witlulrawal of' Li1l' plug in from 1wo to 
;;ix day;;. Thirty-<'ig-ht l'll"l' . ...: opt•r:l.letl on in thi~ way by Fayrl'r :?a\'l' I ,,.<'uty
four rurf's (the perm:tnen<.·e of whieh w:L", howl'\'Cr, not a5certai1H'tl). while 
tw~'n!y-fhe cases o p!.!mtcli on Uy \\rut zer's plan gave the smalle r proportion 
of fo11r1ce11 cure::.. 

3. Ag11ew's 11letliod.-F'or tlti;; operation,~ 
1d1ich re~embles a bivalve o.,pee u\um , and 
Lhd('."1 with hnndle.:;., with two grOO\'CS 
on the inner or conca\"e .:;.urf:wr of each Fig. 4'.!9. 
hlad(·, and a rod and scn'w to rc:?uhtc 
the d(':?l't'C to which the bladt>:. arc 
"Cpar:lle<l . .An inci:<ion 2~ i11ch1.:s long 
is made on:r t he scrotum, pn, ... _.:;.ing 
dow11ward,; from a poiut thrce-fourlhs 
of an inch bt•!ow the exte rnal abtlomi-

~~~~ai'.;::~~l;fr~l:1~ t~l~l~~f1~ 1~~· /1 :~;;~\(~;0I~:~~ Aguew's lnstrumr1:~tru~:. the ra<lica\ core of 

by 1he fin~er, introducNI 1hrough the 
inei,..ion, and tl1cn in,·a~inall'(I. the "::pceulum" hciug madf" to r<'pl:u·e tlie 
fin.zcr, :L"l in \rutzf'r's op<• rati on. The blad(',;; of the in:;trument an' t he n 
scparat<•d, and a lonf!-handi<•1l 1wc'(lle, armed with a ,;iJnr wirf", pa."l'l'd along 
one of the groo,·es of the lower hlaflc, tliru~t tltrouµ;h tlw intenclling- strnc
turc,;, and brOt1,!!ht out 011 tht• ,;urface of the !Jody o,·er the internal rinµ;; 1he 
11 ccille iR then unthrC'n1lcd mu! withdr:n\'n 1 rethl'e;u\('ci with the otlu.• r e11d of 
the wire, anrl p:1s::;ed along th e !'C'COnd groov(', to h<.' bt"Oup;ht out at nearly the 
Murn:: point as before. Bo1h ('IHI~ of the wire are th<'n drawn tight :ind firmly 
twi ... ted togethc·r. A l'hOrL llt'C'dlc is next arm<'d with ::.ilk o r wire, arnl pass<•1 l 
a<·1·0-.,; the inguinal tanal hl't 11·<'1' 11 th<' bladl•,: of thC' sprculum a t th rec poinl~, 
1war the Rummi1, at tlu· middh', and just abon• the extl'nml ring; lhC'se 
;.;utur<•,; arc 1ied O\"CI' a roll of lint , the specu lum r<•movcd, and the operation 
complett•d by the application of :\ compre~;;; and ba1ulag<» The sutures a.re 
r emo,·c1l on 1he ci~htli day, and the parient is kt-pt in b1·d, in all, for about 
thrc•e wrcks, and ~uiJ.;cq11l'11tly forni~hed with a li~ht trus!'. ·'\\Tith rc·fe1·l·ll<"C 
to my own operat ion ," says Prof. Agnew , "t hE' suet·t>i':-. obtaine d has not bPen 
r;u fli«i rntly un iform to just ii }' me in speaki ng of' it i11 :my other wny lhari wiLh 
di sl 1'Lht." 

4 . Wood's Jietlwd.-The mo,:t importnnt foaturr of -:\[r. \ \.ood's \'arious 
operations consist.:;., as Im_-; hN'n :drcady nwntio1wtl, in :1pplying sutur1>.-1 in 
i;u('h a way as to effect compn•,;..,ion and elo ... nre of thL· kndinou~ si<h•s of tlw 
hernial canal in its whole l1•n71h. The in'itrunu•nt'I rc1p1ired are, ( 1) a 
"'r<Hl;!ly-cun·ed neC'dl<', l',\'<'d n<'nr the point. :uid 11101111tccl in a firm handle; 
(:?) :l kuifP f.:Omew li n.t rci-l'mhl in~ a tenotonw; (:l ) n i'tronµ;. hc·mpen t h n•t11 l1 

or i; il n•1·ed roppcr wire; an<! ( J) a compre<:s1 which, if 1\ie thread Le used, is 
to be made of Lox wood, gJa .. s, or porcl'hiin . 
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(1.) Operatfon witlt 1'/iread.-The pat ient lJL·ing nn::cl'it\i(>tizt•cl, :rnd the 
rupture thorouµ:hly reduced, a ~mal l scrotal inei:.-ion i ~ made OH·r or below 
the l'undus of the hernial gac, and the s;ki n and f'a:-;cia ~cparatcd O\'er an arc>a 

~:~~e 0~~1~~~i~ef i~l~~e:>~~e~1i:i~~!e~;~c~r ~1;~~:;f1t 0~o~~,~ 11 ;;.1,i~nc;n~;~.~,~~~~~ !~1 1:::i~t~ 
r eh x the structures of the groin, and the detached fo..,.e ia i1waginatp1l with 
the fo refinger, which is pusl1 ed well up into the inguinal canal, with the nail 
directed bitckwards. The finger being hooked forwards, so as to raii;e the 
lower border of the i11temal oLlique m11scle1 and witl1 it the co11joincd ternlon, 
the unarmed needle, well oiled, is pasged up on the pubic ~ ide of llic ling(•r, 
p ushed deep\_,, through the tendon at its most BaliC'nt part, made to traver::;e 
the internal pilla r of the superfic ia l ring obliquely upwards an<l inwanlB, aml 
fin~tlly hrought 1hrough the skin, which is lfrsr drawn inwards and upwards 
a;; mutli ils its deep attachments will allow. One encl of the thread is thPn 
pa='sed throug:h the eye of the needle, which i:;; qui ckly wi1hdrawn, lt>a.ving 
the other end of the thread in the puncturr. The finger is next pl:1ct:d be
lii nd tlte external pillar of the superficial ring, close to P oupart's ligament, 
opposite the intcrmd hernial opening, in the grOO\'C betwf'en tlif' spermalic 
cord and the lig;rn1cnt. The fi11gel· is agai n raised, s tretching the aponeu
rosiB, uml tlte needle (which is 11ow firmed) passed be tw een the point of tlw 
finger and Poupart's ligament, pushed through the latter, and brouglit out at 
the i:ame opening as bt'forc; a loop of the thread is this time left in the punc
ture, a nd the nePd\e carrying- the free end again withdl'awn . The finger is 
now placed 011 tlic innel' side of the spermati c co rd, jllst abo,-e Lh<· pubic 
sp ine, and pressed firmly upon the conjoined tendon, 1rnshing this backwards 
and the cord outwards, so flS to feel the border of' the rectus tendon. l nto 
tlie tendinous layer of the triau,qular aponeurosis conrin g this part. of the 
rectus, tlie needle ii" tlwn deeply thrust, turned oLliquely town.rds the surface, 
and a third time brought out through the original punctur<', which now con
tains bot.Ii ends of the thread and an in termediate loop; two portions of' thread 

~~1~sn~~~~~c1~~~ 11~p;·11:!:~P~:~~~~!'i~,~~·1~~'.'~~~:~c~o1i~l~~1i;, 1~~~~1~~~' t~~~~Z~~11~~-~~.:~~ 
walls of the canal The comp l'ess is placed obliquely o,·c r the canali th~ free 
ends of' thn·ad and th e loop croi<Scd and fil'mly drawn in opposite direc
tions, and the whole then secured by pa$Sing one end of the thread tl1rough 
the loop and tying it ba(·k to the othe r end in a "bow-knot." The opera tion 
is completed by 1he applicatio n of pads of lin t and a spica bandage. The 
knol is untied n.ncl the compress removed from the third to the sewmth da.y, 
the threads being allowed to remain as sctons as long as may be deemed 
n ecessa ry. 

(2.) Operation willt Jr'fre.-Thc preliminary steps nre the Bame ai< when 
the th1·rnU is used, but in pa$Sing lhe needle for the second time it is un
arnu•d, a nd withdraw n armed with the other e nd of the wire, thus leav ing a 
loop above and bringin;r both free ext remitif'8 out at the scrotal incision 
below: 1hc hernial EiUC a11d the fo<:.cia eO\·eri ng it oppos it e the scrotal aperture 
arc then pinched up with the fin ger and thuml>, a.nd the cord slipped back as 
in the operntion for ,·ar ieocelP, wlien th e neC'dle is pa~::ed (entering and 
emer; . .dng through the f:.Crola l wound) from without inwards and a li ttle 
upwards, immediately in front of the !=.permatic cord; it is now armed with 
one of the ends of wire (either wi ll a.nswer the purpose) and withdrawn; the 
next f:.tep i:; to straighten :ind chaw down the ends of wire unti l the loop is 
nc·rw 1lie skin, where it i!=. held while the ends nre tw istetl together with three 
or four t11rns1 the inrlosed i<:l.C and fasc ia. bei ng thus twisted and held Uetwccn 
ihe <'nds of wire. The loop is now dn1wn upwards, so as to cftCct eomplc-te 
iiwaginnrion of tho twisted sac a nd scrotal fascia., and in its turn twisted 
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down into the groin punrture; the ends of the Fig. 430. 
wirl' ar<• thC'n ru1 off ;1bout three inches from the 
::.urfi.a·e and bc11t i1110 a hook which is c:1rried up
wards 10 meet the loop. holh being locked together 
on·r a comprt>~s of linti :md the whole co\·cred 
with a spica b:rnclage. The wire may be un
twi~ted about 1hc eiglith or tenth d:ly, and re
mond about the fourtel'nt h. 

(:3 .) Operation u·itlt Pins.-For small rup
ture"' in chi ld1-.:~n, partieuhwly for ruptures imo 
the ,-aginal prOC£'.:<~. l\lr. " "ood rc . .;;orts to the use 
of pin~ bent lit a right :rnglc; thc.se arc pa:-~ed in 
oppo~ite directions, one throu~h the conjoined 
tendon :rnd internal pillar, and the other through 
11Le external pillar of the ring, t.hc hernial sac 
being transfixed by bot Ii pin~, which :lrc then 
twislt'd tog:ether. The pins arc withdrawn from 

t h<;r~~~C~~::1ti~~i~~e o~~:~~; ~~=,~;.'arions for the nu\ ical Wood'seu~~e;;~::;ui:~or ra(lic.il 
cure of inguinal hernia performed by l\lr. '\rood 
him~elf, h~n·e already bC'en p:i\·cn (page 7G8); 30 cases oper:itcd on by one or 
olhl'r of his melhod::, which are recorded in the Reporls of the Boston City 
ll o~pitnl, gan~ 8 recon:ries, 3 "fair results," 2 deaths, and 17 foilmcs. 

Taxis fbr Inguinal Hernia.-In f'mplo~·ing the taxis, in a ra...;c of 
inguinal hernia, 1he pre::;.:,ure must be applied stric1 ly in the direction of the 

Fig. 431. 

lncisionforstra.ngul&tedingulna\hernll\. (t"erguHon.) 

inguinal canal, i. e., obliquely upwo.rds and outwards. lt must 1 how<'vcr, be 
n·nwmlJered that, in a case of inguino-,.croi:i.l hernia of lonµ;-s1an<li11g, the 
dil"(:£·tion of the <'anal itself becomes changed, by the upproxima.tion ol' the 
abdominal rings. 

Herniotomy .-An incision of from two to four inclies in length is matle 
in tile direction of the Ionµ: axis of the tumor (Fig. J31 ), .so tlult the pos ition 
of the t•xternal ring will be a little abo\"C the middle of tlw wound: the rn
riou:-; <:overing,.; of the hernia arc then carefully di\·idf'cl, until the dirt:ctor or 
tip of' 1he finger can be insinuated beneath the edge of the rin~, wl1en, if this 
Le found to exercise any constril'tio11, it is to be inci~ccl in ;J,n upward direc-
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tion , in a line parallC'l to the line;~ ~ill.Kt. The iaxis may be tlien gently 
employed, when iL will QCCasiom1lly happen that rC'duction can be elfocte1l 
without further trouble, but if such is not the cnse, the inlernu.l ring is to be 
explorctl and similarly dealt with: in the majority of in:-tances, howe"er, the 
st ri cture is in the neck of the :sac itself, and an openinf! must then be made of 
sufficient size to allow the introduction of the finger, which is pa::;:-ecl up to 
the seat of ob::truction, a hernia-knif'e following and uicking the strictu re in 
the \\'l.l)' dc:sc1·ibcd at pngc 781. IL is a. well-c!'tablishcd rule that the inci1'ion 
in this part of' the operation Fhould be made directly upward:;;, in a line parallel 
to the li11ea alba, so that whe1her the rupture l>c of tlie obli11ue or direet 
rnricty (and this a\wnys be <letcnniued bcforeliand), the epiga$tri c 
artery may escape 

FE'.\IOHAL OR CHL"R.\I. IlER'.\"J ,\, 

(Jllerocele.) 

Jn this form of hernia, which is more common in women than 
the proportion, accol'ding to Croft. of nearly fi\'e to one), the 
place beneath Poupart's lip::ament, and almoM innu·iahly 
the femoral ,·ein. Descf'nding through the fomoraJ ring, 
before it the pnrietal l:iy<>r of' pcl'iloneum (thus forming its own 

l, Fennral hernia; 2, femoral vein: 3, r<'mornl a.rtery, l;'ivin:..- off, 4, common trunk of epiga~lric 
aud obturator RrteriCl11, nnd :., cpii;n~tric :1rtcry: 6, spermruie cord. (Erldi~eu.) 

dense layer of areolar tissue which normally clo8es the ring and is known a8 

the septum crurale; pnssing tlowmnml;:. along the crural canal, in the inner 
compariment of the ~heat h of the fomorn l vei::sl·I::, the hernia chnnges its 
course upon ani,·ing :tt the ~aplienou s op('11ing, and, lurning forwards, pushes 
before it lhe cribriform faf:(•1a, and curvei- upwnrds on to the falcifoi-m process 
of the faRcia h\ta nnd lowe r portion of 1hl' cxll:rnal obl ique tendon, lying at 
this point bcneutli the superfkia l t'nscia nud ,.:;,kin. 

Varieties.-Se\'eral va1·ietics of femoral h('rnin are de8cribed by sy"-tem 
ntic writers. Thus, when the rupture is st ill witlrin the crurnl canal it is 
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<•all1 •d incomplete, being- complete whf'n it ha.;; Jlll!<i8ed !hf' ~aph enous opC' niu g . 
.Anotli C! r di\iiiion is foundt'd upon tlit• n·lationi:; of th e sac to th e inte rnal ''Pi
ga:<t ri c and oUlitcrah'd umUilical arterie;:, th (~ common form, in whid1 the 
ltlO!llh Of ihe i'i:JC li e::. betwc(•Ji lhe,.;e \'~~el!', hl'illg ca ll ed middle CnmL\ hernia, 
and the rare> rnri e tie:; in which it li rs to tlH: out e r s id C" of the cpigastri c , or to 
the inn('r ~ille of 1\ic 11mbili<'al a.r11:r_y 1 being- calll•d 1 re,;:pcc tivc ly, uterna{ and 
intel'11al crurnl he rniu. LtGcndrc hils de:;nibcd four rare ':~rictics, to wl1it:l1 

~;~kl:~~ t.11 ~~~ ~~ (: ~:~~: , ~ 1·:!.1~ '; 1::\-~: 1i ',~·;e 1 ~~el~ ~!2n: ~ 1 ~i1~;.c ~'; :~~:~r~:~: ~c:1~:n~ rw 
1
i 
1l~ :·; ;~ :~ll ~~· 

~·;~;,1;:,, 11G1 ;,~~;~;::~1t·:<~~~~;(!:,·1;,~~~1 ~:~11~7..l~:1::,~)r~~l1l:;~;·.~. 11;:~1~~:~:0.~1~~a; 111~('~~~::~,;~~ 
ilil' :.;; of which :ue ::-u llltic ntly cxpre,;:~c<l by it~ name; (:3) the hernfo ioitlt £i 
dfrertiwlum tltrouglt the cri/Jr1formfascio, or lwruia of H esselbac h , in which 
tla- lwnii:~ protrud (>s through several opening ... in tli e cribriform fo.scia, gct tiug 
Ihm; a. loUulated n.ppt::irnncf•; ( -l ) th e hemia with dive1·liculom throu.r;h the 
s11prrfirialfascfrt, or hC'rni;i of Cooper, which, 1n11lotis mutandis, i8 simil:ir to 
that la~t mcntionl'd; :rnd (·;) the heriiici e.:rler1wl to the femo ral vessels, or 
11crnia of Pa.rtridge . 

Coverings.-Thc COYCrings of an ordinary complete fcmornl hernia are 
( 1) ~kin, (2) -.uperficial fa::-ciu. (3) crihriform ra~cia, ( 1) crnral i::h<>at li , (.)) 
septum crurale . and (fi) ~r~c. The sep tum c rur:ilc a nd adjacen t portion of 
the cl'ural shciiih :\l'C commonly ma.ttt>d 1ogc ther1 constituting 1lic fasriu 
propria of Cooper. The co,·cring<: of an incomplete fomora.1 he rnia. are tltc 
sanw, aubs tiluting th e falciform process of 1lic fo.sci a ln.t;.i for the <·riLrifonn 
fa~cia. 

Relations.-Tl u:> femoral ?:ein li es close to the outer side of the hernia, 
and i:;cparated from it merely by a !:'eptu m of 1hc c rural sheath, the epigastric 
artery j,., n.bo,·e and to its outer side, while the spermatir cord o r round liga
ment pa::o:se.-. almo<:l immediately abo,·e it 011 th e inner sitlc. The oblllr"tor 
arti>ry, when, ~1:; n ot unfrequently happens, it :iri:i.cs from the ex1ernal iliac, 
common femoral, 01· cpiga . .stri c, in;~.icucl of from the inLcrn:d ili:i.c artery (a~ in 
tli e normal condition ). u~ ually descends on the outer side of the crurnl ring 
to n·adi lhe obturnl or fol'amcn, but occasio11ally :sk irt~ along th e free borde r 
of Gimbernat's ligament , when it would almost complet e ly encircle the 11l·tk 
of 1lic lu: rnin.I sac. In the rare cases in which tli c hernia escapes externally 
to 1lic fomoral ve~sel,.. , the circumflex ilii artery would li e to theoutcn~ide or" 
tl1c &ac. 

Diagnosis.-Femoral ht•rnia seldom aflnin11 a large ~izc, appearing m111-
ally :ha firm , ten11e, rou11d ed Jum or, Oil tJic inner 8idc of the fomora\ \('~:;els, 
:rnd i1wariably originating below J>oupart '~ lignment--though it. frequentl y 
pa&;.;e;:i abo1:e that ::;1ruclure 1 as it curYes up,,arcl1' after emerging from Liu..: 
saphenous opening. " ' li en of large size, the appearances arc so111cw li;it di!'
forc11t, the rumor then being often soft and doughy, l'\\' ll though s tnrngulatcd . 
The iliag:nosis of crural from inguinal hernia, Cllll ah,ays be made by ob::i.erv~ 
inµ- 1he relations of the neck of the he rnia to P ouparl 'B ligamen L a11d th e 
8pi11(· of the pul>cs, as pointed out. iit p:ige 7 92. Oblllralorliern.ia c: i11 be cli,.;
tingui,.;hcd by noting it s deep sirnation and the freedom of the fomornl ring. 
Enlarged l,1p11plmlic glands may be mi;:;takcn for CTural ltcrnia, but can us11p 
ually l)c distinguished by observing that there is more than one tumor, and 
that th e re is no impulse 0 11 coughing, and by ntte11tio11 to the hi story aiitl 
prog:rc1'S of the case. A s, howc vt: r, a s irn.ngulatcd fcmoml hern ia mn.y cxiRt 
\Jcl1111d an enlarged glaut!, in a11y ca::ie of' doubt nn cx1Jloratory inci:siou should 
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be made. The same course may be neces~ary if symptoms of i;;lra.n~ulation 
occur in a case in which afafty or cystic growtlt oceupies the rt-gion of tlie 
fomor:tl ring. For the diagnosis of crural hernia from psoas etbS<'ess, sec page 
64..J. A dilated and varicose condition of the sapltena t'ein may be d i:stin 
gui~he<l by the absence of gurgli11g on reduction, and by the return of the 
tumor when the patient stanUs up, even though pressure be nrnde at the 
crural ring. 

Treatment of Femoral Hernia.-The Palliative Treatment 
consi:-;ts in the applica.tion of a well-fitting trm~s, which, in ord inary case~, 
should be furnished with a small and con,·ex pad, made to press ju8t below 
Pou part's li~:une11t an<l a littlt: to the outside of the pubic spine, in the line of 
the crural canal. If, howcvtr, as is !Oiometimes the case, the whole crural 
arch be much relaxed, a large and rntlicr flat. pad is preferable, in ordC'r to 
press Poupart'A ligament. agaillst the boily of th(• pube~, a.ml thus approximate 
the walls of the canal. A hollow-pad or bag-truss must be employed if tile 
licrnia is irreducible. 

Radical Cure.-:'lfr. W'"ood has dt>scribcd an opc>ration in which wire is 
used in the :;ame rnn.nner as in his second met.hod of t rca!ing inguinal hernia. 
and by which "that part of the 1e1uJinous crural arch which o,·errides the 
11cck of the sac is drawn backwards and downwards, anrl becomes adherent 
to tlic pubic portion of the foscia lata." Cheen•r, of Bo::;ton, has reC'ordecl 
one ca:::e in which this pla,n was resorted to without any permanent benetit, 
but 110 extended statistics of the operation have, I Lelieve, as yet been 
published. 

Taxis.-ln applyin~ the taxis in a <'ase of femoral hernia, the thigh of 
the afJCctcd side should be strongly flexed, rotated inwards, and carried well 
acro.::s the opposite limb, so as to relax Lhe crural arch. Pi-essure is to be 
made in acco rchrnce with the direction of the descent of the hernia, Yir. .• first 
downwards, so as to clear the fa lcifo rm process, then backwards, an<l finally 
upwards in the line of the crural c:uml. The taxis is le$s likely to succeed in 
fomonll than in inguinal hernia, and the proportion of' cases requiring lierni
owmy is therefore greater. l\lorco,-er, lhere is less time for delay, as stran
gulation in Crul'al ruplurc is commonly of the acute rnriety (seep. 776). 

Herniotomy.-The external incision may v::iry according to the fo.ncy 
of the operator, ::;ome surgeons prefoning a i'iing:le longitudinal i11cision 1 others 
one which is oblique and parallel to Poupart's ligament, while st ill others 

combine both, tliu:::, r 1 , or make a slightly cun·cd cut over the puLic 

side of the neck of the tumor, reaching one inch abo\"C and one or two below 
the crura l arch. The superficial CO\'Crings having been di\·ided, the con 
densed layer formed by tlieseptum cruralc and crun.1l sheath (fascifl propria) 
is cautiously opened, so as to expo:::c without wounding the sac. The finger 
is llil:!n passed up below the fa:;cia propria, and the nail, or tile extremity of a 
groO\'cd director, insinuated under the sh:lrp edges of Gimbernat's ligament 
and the fo.lciform process, at their point of junction (lley's ligament), tl1c 
J1ernia-knifo being then introduced and made to cut upwards and inwards for 
n ~pace not exceeding two lines. If reduction cannot now be effected, :my 
con~tricting fibres of the fascia propria which may ha,·e been left are to be 
Ca l'cfully severed, when, if the hernia be still irreducible, the sac mw•t be 
opened, and the stricture. sought for and divided, with the precautions de
scribed on a previous page. It is sometimes possible to relieve the Slrangu-
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~::! i:\1111• b1;~:~j~:~; ;~go~;~ ~:1~:::~::::~·.~ t::,\~1r1,~;;::·: 1\i:::~';;~~: ~1~::• i~ 1 !~: ~ 1;1::1 :1~:~:~!:~1~~r~::::1~·: 
;·,~-~'.:: i ~:·1J1~~ l 1~~u~~ 1 ~\\1i1e ~~'.::::,) i 1:l1~:;\.:;~~~~·;~·;·<I :1 ~:~::;: ~!;:~:;:·t~:·11l~~·n 'Jf~1111·, /{1l~<·1ii: ••. 1i11;::j 
!':lt', or fiw a ma"" ol' onw11111m. It ha;;; llOt, how<''t'I\ th<· :irhorrsC('Ht arr:111!!c
mt>nt ofn•sscls whicltclianictcrize~ the fo rmer, anti is mon• rotmdc•d :ttid u'ni-

Fig. 433. 

lnd~ioo for ~trRnguh.ted femoral liernia. (Fl.'rgus~t)n.) 

form in nppear:lncr tbnn the latter. The dit·<·ction i11 whieh the Rtrictme is 
to ht' cJi,·idcd, wlu•tlu.•r tlH' ~ac \)(' oprned or not. is i1w:iri:1lily up1cards a11rl 
imrarrls. _\..n outwanl inci.;ion mi:rht wouml the f(•morotl Yein, one upwnnls 
:mt! outward-. the epi;rn,.;tric artery, un1l one <lire('tly 1qmarcL,.; the ~pcrmatic 
con!, while an inward inci~iou wouhl di,-ide Gimb<·rnat':-- li)!ame11t only, and 
tlwrdiwe prolmbly fail to rf'line ti!(' constri<·tion. Tlw only pO.""iLle ri.;k, in 
1Jw ill(·i,.ion upwanl.; and inw:mb, i:o of wounding thP ohturator al'!('ry, in the 
rnn· l':b<-'" in which thi.; '''"''"'l'I wind,.; around tile neck of the sac {png<' 7\1!\). 
This dan7t•r may lw oln io~tf'd hy ~ligl1tly bltm!ing Ilic edge of tlic hrrnia
knifl', which will thrn p11,;h the ,·e.-... f'l bC"fore it, whil<-' it will t-till Le i:;hmp 
cnm1l!li 10 <li"ide the fihrom; ba111l;, which impt•cl1• rcii1tl'lion. "'\Yy<.'th advises 
tha1 the point of tht· k11ife ..;\iould be kept firmly pr<·,.;:-.l'd azainst tlic puhi8 
duriu.z thi;, ~tep of thr 01w1·a1ion, a~, if the culti11~ c•1l,!!<' doi•_..; not p:t~-" h<'yond 
tlw lig-ament, the nrkr.r ea1111ot Ill' wounded. As alrPat!y mentio11C'1l. a vl'ry 
limi11•1l inci .. ion j,.. sullil·il'nt. Should the oliturator artt•ry be accidentally 
\1omulcd. hemorrha;?P from citlier c>ncl mu:-.t Uc arrc:-.tcd hy tor:<ion. or, if this 
fail. by the application of a ligature. 

Jfauiotomy by Ca,IJ'-" Jfpt/1od.-An incision of aho11t an in<·h in len)?."th is 
to lw made on tlie in1u>r sidr or tlie Lumor, 1H•:ir 1lu• 1H'l'k of tl1e s:H', and 1he 
various ti:-<sne::: ca11tio11,.ly di"id<'d until a co11<'i..!:Jl1·rl bisioury (':111 Uc i11trodm·1•d 
fl:nwi,.e between the nctk of thC' sac ancl the inn<>r 111:11·).!in of 1hc 1•rnn1l ring. 
Tiu· 1•117<' of thf' knif(• j,., th<•n turul'd towarrls thl' p11\Ji,;. when, J,y projel·tillg 
tlw l1l:ul~,, the .:tricturf' i:o' n•:ulily divided. The -.mall lati·ral itll·i,.inn whic·h i"' 
pradi-.f'tl in thi...; 11101!1• of op1•1:atin7. was hi7hl.v comnwn,led hy 1hc late Sir 
"'\ \'illiam Fer:rus,;on, who d('clan•<l tlrnt he rarely employed any oilier. This 
di,.tin~ui.;IJl'rl .;1m:rl'on, howl'nr. apparently compl<•111<i the Qjll'rntion with th<~ 
ordi11ar_v hernia.knifo, inslcad of wiLh the bistouri C(ff'lii, M originally :uhi"'l'tl 
Ly Gay. 

ill 
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0BTURATOn. II1m:-> 1 \. 

In lhii; rnre form of h<'rnin. whith w:1,; fir~t tler::tribcd hy GarC'ngMt. the 
protru~ion t:ikc:;: pin.cc tliroug-h the obt11n1tor fornm1•11, forming in ~omc c;1:-;('~ 

a well-marked tumor in Starpa's triangle, though, in other in~i:rn{'<'~. not CH'!I 

the ,.;;\iglite::-t. fulnes.i::; of the p:tl't ha~ been per<:eptible. The atll·ction is com
monC'r in women than in mC'n 1 and the hernial :;:ac (wl1ich i.~ one of gr:idu:il 
devclopm('ut) iR alway~ small, not u11frcque11tly containing a portion only of' 
the calibre or thr bowp\. Obtun'\tor hernia is occnsion:Lily complicat<•d by 
1he cocxistf'nc•e of fomornl or inguinn\ hnnia, and, in a cnsc recorded by Ilil
ton, the !.'ac of :in obturnto1· hernia was fou111I on Pithcr si<le of the hody. 
The position occupied by an obturalor hr-rnin. is in Scal'p:t'I:' triangle. behind 
and somewh:tt to the in ner side of the femornl vessels, and to the outer side 
of the adductor long-us tendon; the hernial tumor is co,·ered by the pectineus 
muscle. Zojn.. a.n ltalia.n surgeon, has l'CCOrde<l a case of obturator cystocele. 

Diagn osi s.-W'ben the protrusion is pcrceptible 1 the ca<:c> may be diag
no::.ticatecl from one of femoral rupture h.Y ob~en-ing lhe po~ition of the tumor 
in nfation to the femoral artery a.1lfl body of' the pubis-the.:e sirncture,.; lying 
behind the tmnor in the ca::e of a crural. but in front of it in the ca ... e of :l.11 

ohtunttor hel'l1ia. 'Vhcn no swelling i:-. ob::;errnble. the $.flllp!orns of' strnnp:u
lation heinp: n.t the e;ame time>: present, tlw diaguo;:;i,. of obturator hernia m;\_Y 
he mar\e, :tcconling to Birkett. by attending to the following parti(·ulal'1': 
(1) there is of'ten a l1istory of colicky pains previou:'ly l~·lt in the pfJ!,·ic 
r(')!ion, ;;ometime~ reliew•d wi1h a.n aeeompanying :::en~ation of ~omt>thing 
h:wi11g 1'1ipped back into the ab1lomen; ( 2) the t•vitlenct's of slnrngul:ttion may 
!Jan.• bt'en precedf'd by a .sudden and violent pain at thC' inner :tml uppt•r par! of 
the thigh; (3) cramp in the abdominal musch~s, mlll('r thn.n pain within th<' 
ahdomf'n, may be complained of, obviouiily clue to rC'flected irrilation from 
the cntaneous filamc-nts of the obturator nern; (-1) pain in the cour.,;:c of' the 
di1'trilmtion of tit(• obtumtor ncn·e-a very signiticm1t !'ymptom, the ,aluc of 
which wn.s first pointed out by llowship-may be induced or increa~ed by 
rotating the thigh outwards, and thns putting the ob1ura1or mu:::cle£; on tl1e 
strl'tcli ; (·>) pa.in may be elicited by making pressure over the external out. 
let of the ol>turn.tor canal, comparing the effect on either side of the body; 
ancl (fi) pain may be e licited by pressing on the pelvic outlet of the cu11nl 
wi1li the finger introduced iuto the vagina or rel!tum. 

T reatment .-lf the hcrni:.i l tumor be perceptible. n.n attempt ma.y be 
mat!e to cffoct n:t!nction by means of the taxis; Lut if this fail, or if Lhere 
be re:1i;.on to suspC'Ct the existence of strangulated obturator hernia, though no 
swelling can be rf'cognized, an explornto ry operation should at once be l't'-~orted 
!O. A longitudi11al incision about thre::c inches in extent may be made, bc
gi11ni11g a liule above Poupart's ligament. anti pas.-;ing downwn.rtl.s on 1hc innrr 
side of the t'cmoral \'CSsel.,;: . The pectini•us muscle being divided, and the 
lil)l'('S of tl1<' obtnrator separated with the director or handle or the knife, the 
i:-ac or thr hernia . if there be one, will be exposed. The taxis should now be 
t1-'.ed ngain, whC'n, if still nnsuccessful, the sa.c shonl<l he opened, a.nd the 
!-;lrictmc ca11tiou:sly diYided in an upward direction. Birkett has collected 
twcnty.fl,·e re<·o1"led cases of stnmgul;~tecl obturator hPmia, in foul'tc'Cll of 
which the natur<: of the a,ffoction was not disco,·ered until after the p:tlient's 
death, whill' i11 one the symptoms d i:mppeared spontaneously without tl'eat· 
llH.'llL Of the kn cases rccoguizccl duri11g life and submitted to lrt':l.lment, 

four l'('COYered :ind six died. The taxis was employed in two cases,\\ ith one 
recovery; and l1erniotomy in six cases, with three reco,·cries. J n one case 
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{llilton',..) 1 1he lliagno~i" wa,, 
tom_v ( tlu.· patient dying) . 
becoming µ;at1,!!Tenou;;. when 
after Ilic e:;La.bli::duncnt of 

l'EHT:\l~AI. llEW\"IA. 

\H'1formrm('C' of laparo
thc in1eg-11rn ri nfs W<'l'C' 

patient die,! the chy 

Tn thi~ form of rupture, rhe protru,;ion O('Cupi<';;. thr prrinf'um, :uHl i~ plaet."11. 
us.ually. between the rectum nntl pro:-;t:He in the mate, anti bttW<'Cll !he n.1ct11m 

~~:~11· i ~~~; 11 ~~ c~'.~ 1 i~ ~: e \:.;',l~~. ;~leis b :~~ ~ t~·c~~,\~ 11~1:~ 11?' 1i 1~ 1 :\.~1r~~l-~ i· r ~ 11:! 11~· i·i 1~ i ~~ ~" ~ ~ i1~ 1 ~c~~: ~ ;11~; 
reducible, and m<1y be kept within the pch-ic c:t\·ity liy the use of tt pad :ind 
T bandage. 

YAr.I:\AL JI1rnN1A. 

The protrusion O('l'upil'.s either lhc anterior or po~terior wn.11 of the rngina, 
and may produce cli,..comfort by comprf',;:<:ing PithC'r the rectum or uretlin1. 
T he treatmrnt cornd:-;ts in 1hc u.se of a. suitable pc>:::sary or pJa,..t ic lnrndage. and 
in the employment of Lhe ca,thcter, if there is any di!Ticulty in Cn\cuating tl1e 
cont(>nb of the bladtler. 

J .;c11 1.\·r 1c OH Sc 1AT 1c I h 11"1A. 

The hernia protrudes throu~h tlie RCiaJic notch, u~u:tlly helow bn! f;.Omc
tinw.s abon· the pyrifonni..; muscle, aml projects beneath the gluff'll~ maximui;. 
TIH• tr(•iunwnt. eon::;ish in the application of' a pad ancl e]a:;tic bnnda~t·; shoulcl 
lwrniotomy be rcqui1·ct1 , the ~tricLure should be di,·it!ed, a~ rcC'omm •1ulpd hy 
~ir ~\'-!l1•y Cooper. inn forward din•ction. An intt•rt"'iting t'xampl<' of thi" 
J\\rc form of lwrnia ha.s been recenily rt'portctl by Cross\6, of Dublin. 

1 ,\ :-t•cond ca:;o..•of lnpnrotomy (fatal) for oLturalorlwrnia has sillCl' been n•coriletl 
h.\· Coulson. 
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CHAPTER XLII. 

DISEASES OF I:\'J'ESTINAL C1\:-.rAL. 

}STESTl:\'AL 0BSTUt;CTIOS. 

Acute Intestinal Obstruction .-The most frequent can!'.e:::. of this 
form of obstruction :1.l'C (!)congenital mfl(/ormationsi (2) the impaction of 

Fig. ·:1:34. 
.foreign bodies, gall-Mones, etc. ; (3) im.·a,qi
untion or intossusception-the upp<'r st•g
ment of bowel Mmmonly !'!ippi11g witliin the 
p.'rrtSp of the JoW('I', like tJiC finger Qf a g\<we 
when it is. taken from the li:rnd-tl1ongh 
occasionally tltc lower RP_znwnt i,i;; ill\ag-i
nated into Lhc upper, con.5litutingretro.1rrrrle 
intussusception; ( ~) ticistl11y of the bowel 
upon itsclf-vofrul11s-commonly connc•tterl 
with abnormal elongation or !he lllC'scnteric 
:lll:lchmcnt of the atlt·tt{'d ~nt: :lnd (-J) In
ternal strangnlatio11, du<> to tlu• bindingdown 
of the bowel b.r a divcrticulum, 01· by a ban(l 
of orgnnizcd lymph , to the protnie:ion of tlie 
gut through :rn apu-tnre in the mc$enter_v or 
omen tum, etc. SymptomR of acute ob~tn1c-

~:,::;o~~'l)~;;):~i~~1~11~t'. 11t J~~c :1~~;~:;:~ 1~'.· ;·:~:i: 11::; 
peritonitis or typhlitis, or (a:-- a\r('ady nwn
tioned) in ca5eR of chronic ob;;tniction, C$pe
cially from cancerous dlseose of the bowel. 
Spasm, without or~:lnic chitn~r. i$ conRiclt.>n·d 
by some aulhorR to be capable of producing 
acute obstruction; but, though th<' po:-:-ihili1y 

Internal stran!p1laUon by a diver- of' such nn eve11t may not he denied, it,- oc-
titnlum. {Pirric.) Currence must be extrenwl_v rare.1 

1 Stra'.igula.ted liernio, wl.1ich i!! pC'rh.'lpS the most frequent cat1sc of .'lculc intcstinnl 
ob.'llrttclwu, is treated of 111 Chap. XL., nnd is therefore omitted here. 
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Symptoms of Acute Obslruction.-These are usunlly well mn.rked; the 
patient commonl,v experieHces intense pai11, oflen refCrre<l to n. partiC'ular 

~~~~~ :lC~~,;~ 1/;~·1:1 '.:.(~l ;v g,~: 1 g~~t:~ I~· i;.~~ t ~~e: ~~ ;(r 1:;:1il~s~~~~l' ~l~~ .~:7' I~ ~111~ )'i 1~\1 ~~~: ~: ~~ ~~::: 
teu1s, and complete constipation, quickly supenenr, tlie abdome11 at the ~:ime 
time beenming tender, swolle11, and tymp<initic, nud the i11terforcncc with 
normal peristalsis causing- the bowel"' to roll o\·er each other with loud borbo
ry,r111111s and g1w,qling; the motions of the int<.-.s.ti 1w, if the nhdominal p:lrictl't> 

!>: ~~:~:~ ~t'11~L1~~ 1~~: 1.:t 0~oen\~11 1~~t~:1;c~:~1\~'r;:~il :{~' '~ ;~;~· 11111~~:.1~~~::~1\~~~e~o b~l1~b;~::~~-,~~· 
obstruction. Cnlc:'is relief be :speedily obtained, death emmc~either from 
simple exhnustion. or mo1e commonly from peritoniti:o:. 1 gangrene, or botl1-
the duration of the case rarely exceetlillg a wh•k or ten days; in ca~w~ of 
intu~s.u.:;ccption, the i1ff:igi11:ucd por1ion of gut i:=; occa~ionally S<"para.tell by 
sloughing. and dischaq?'l'd per annm. the continuity of the bowel being m:iill
tained by pre,·iously formed adhesions, :Intl spontaneous rcco,·ery thus fol
lowing. 

Chr onic Obstru cti on.-The moM C'ommon causes of this v:i.rieh· of 
oh:;truction arc (l)fecal arc1111wlations; (2) stricture of the bou·el, ol't<;n of 

~·o~~a1~~1j1~;.~~; c1(~r~~;;011~.~) 1:·;'f!i~~;:;!;l~:to(~i·i~;~a1:;~~:,.~~: 1~::;). b~1,':e~~~~;~;:;;:;~ 
abscesses: and (.5) abdominal tumors of nlrious kind~, wliid1 may compress 
and thus ob;:;,truct the adjacent portions of intestine. 

Sy111pto111s.-ln the case of chronic ob:-truction, constipation is the most 
prominent symptom; there is :-eldom any acute pain, and comparatirnly 
slight con~titutional disturbance, while the i·omiting is not constant and does 
not 3$Sume a stercornceous ch:irad('r until much later than in cas(•s of' the 
acute \'arie1y. Abdo111inal distension, though ultim:.1tcly well marked, is 
!'lowly de"clopecl. and life may be prolonged for six \\'(·ck,;; or more, rcco,·ery 
enn being ;.:ometimes obtained after the pf'rsistence of complete obstruction 
for this period of time. 

Statistics of I ntestinal Obstruction .-Tlie ;.:t:\li,..tics of' intcsitinal 
ob;;trnction were particularly in\'e.::riµ:a1ed b)' the late Dr. 'V. Brinton. who 
found, from an an:llysis of 1 :2,000 po1't-morkm examination!'! taken pl'Orni;.:c11-
ou.,ly, that, excluding hernia, inte:;tinal oh:;truction caused dcntli i11 01w out 
of 2t>O cases. Of the fatal <':lSe~ of obs1rucLCd bowel, about 4;3 per ce nt. 
were due to the exi,:tence of intus;;usception; 31~ per cent. to internal stran
gulation (by band~, Ne.); 17t pe r cent. to strirtnrcs, or to tumors implicating 
the inte;.:tinal wall; and 8 per cent. to twisting of the gut upon itself. 

Tile locality of' tile lesion was (i1l the case of' intussnsception) tlie junction 
of ilium and ccecum in 56 per cent., the ilium alone in :28 per cent., tlie 
j~jumnn in 4 per ccnt. 1 and the colo11 in l 2 per cent. of the who!(' number of 
i n~lance::-. Jn ob;.:truction from fotemal slra11g1t!atio11 (by band:;, el<'.), the 
p:wt affected was the small intestine in 9.3 per cent. of all cases; whilt' 1 on 
the other hand, strictllres and twisti11gs involved the large intestine in 88 
per cent. of all cn!'es. Tlie ;.:exes arc almost equally liable to must of the 
causes of intestinal obstrudion. but i1npackd l!illl-i;tone:- are four 1ime>=. as 
common in women as in nwn, wltil1•, 011 the otl1er lrnml, n<·<'orcling to Ll'ich1cn
stern1 intussu:sception is nearly twice :ls common in the male as in 1\ie 
female. 

Diagnosis.-lt is of the utmo.:t importnnc<', in 1mtl<Ti:lki11g the trcat
mcmt or a ca~c of iutc:stiual 01Jstn1cLiun, tu ai::ccrtain (1) wht:ther it ln: longs 
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10 the anite or to the cl1ro11ic ,·aricty, ;rnd (2) 10 
i:-; clue. From Dr. BrintOil's :o;lati.:;ti«!'l 1 riuott>d abon'. 
acute (fa1i1l) cnscs rather more th:rn lialt' (-J-8 to 3fl}) 
tion, while of the remaintlt·r, about four-fifths iirc dt!l' to 
tion; imd ns the tre:llmcnt of these condition:; is not tile ~ame, 

nosis become." a mailer of great intPrr:<t. 
hit11ssusceptio11 is by far tl1e most frequent cam:.e of' ob:'\trnl'fion nH'l '' iih 

:irnong infrw1~ and young ch ildren, and is i::omeiimC':;. 1racrnhle 10 the cliJ':
turh11m·e ci-e:ited by polypi of the howC'l, by intestinal worm~. or eH'll hy 
mn~.:.es of' 11mli)?"e.,,:tetl food; it i:-; e~1 weinlly clrn.rncterized by u c·on.!itant 1h·sirc 
to p:o 10 ::.tool, and Ly !hf' disdiarg:e from the rectum of muc·u!ol, with liquid or 
congulatcd blood. The perpelnal dc:<irc to d<:f"crnte i:-; co11:-idl'rC'tl by Pollotk 
nlmost 1 ,:Hl1o~nomoni(' of inq1µ-inntio11 . 8tercornccous 'omilin~ ii' not so 
unifor111ly pre:-:e11t in this a!ol ill other rnricties of actutc oh:-trnrtion. Jn 
many case:;. ii" the abdominal ''all he thin, an clongn1cd tumor, thl• !-;hapc of 
"hic!J has bN'n com1 an:cl lo that of a sn11!;;f~c, may be tlistincLly ft•lt b~- pnl
pation, usually ut thf" lr;/t :;idt-. and, in cbiltlrf·n at l1:n'>t, the invagirn~ted gut 
m:iy often Le folt by 1lte introdnl'tion of the finµ;('r into the rel'tum. 

Intenud Strw1gulation is most common in the periods of adolt•scentt• an'I 
cnrly adult or middle l ift'. l1s mo.st c:harncleri:;tic ~ymptom is the occurrence 
of inkn:St' prostration or syncope. 

Twistinr; of tl1e Bowel is u.:;uall.\' m1 n.flCction of" adrnnced life, and com
monly invohes the sigmoid flexure of the colon, its next mo~t frequent seat 
hein~ in the neighborhood of !he i!PO-(·a'<·al \:llYe. True knotting 1{{ the 
bou·11/ has bC'Cll obi'e r vcd in at least tlin·e ca~e:;, recorded by P:~rker, Gruhrr, 
and l\l. "\\-. Taylor. I n obstruction from twisting, the abdomen i~, ac:cording 
to Ericli::en, lllH::Hnly di::;lemletl, one side being flrrttencJ while 1 he other i::; 
tympaniLic. 

Strictures or Tumors (causing clironic obstruC'tion) affect the lower bowel 
much moi·e commonly than the upper, and 1hc diagHosis C'an usually be ma.tie 
li~' inquiring iuto the his1ory of tlH· ciisc. and by a.n exmnitrntion ]Jl'I' 01111111. 

The hisloryof' the cn."c will likewise st•n·c for the pnrpo:;e of diagnosis, should 
acute symptoms suddenly :.nper rnnc u11dcr these circumstances. 

In order to determine w/irtt part qf the intestinal canat 1·s tl1e seat of ob
stniction, it is to be home in mind that when tlic symptoms are acute, the 
l l'~ion (unlc~s lhe ca.se be one of twisting of the gn1) is usun.lly situate-ti in 
tht> upper bmcel, while ehronir obstruction commonly imo!Ycs the lor!/f' 1"1i· 

testine. Obstruction below the clescendinf! colon ean generally be recognized 
by ciireful exploration of the rectum. The period at which ~·tercomceous 
vom1"tin,9 Ol'Curs is earlier in proportion to tlic grentrr proximity of the sent 
of obstruC'tion to the pylorus; rnon'(WCr, the higher .the poinl :'t which pcri. 
stalc:is is anwtell, the l<t!ss, a:-; a rule• (acco1·ding to Ilil!on, Bird, and Jhrlow)i 
is the amuu11t of urine secreted . Finally, careftil palpatior1 of' the nbdomt·n 

~~a~:j,;~ 1:1~~it~:~~:~ ~<' o~!~it~·;i~;·~l~~ to point out more or less exactly the point 

TnEAT.:11gxT OF J xTESTIXAL OnsTuecT1ox. 
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tl1e tr11de11cy to rlrath h.'? 1·elie,· i11g: pain, climini-.hi11g pC'ri~taltic action, prr 
w•nting di:-ten,-ion, and maintaining- th(' patient's i;;trenglh. The lir~t and 
~econd object" un' be"t aceompli!"lu·d by 1hP free at!milli:-:tration of opi11111 
(whi<:h ma.y be tukanla~eou:.-ly combined w11h h(·l\:ulonna.), and pref'nabl_v in 
the ,..oJid form. From half a grain to a grain of the Extl':l.l'lum opii of 1l1e 
e. s. Pha.rmacop(('ia, may be gi\CJ\ C\'err three 01' four hour:<, or at sueli in
tcrrnls i\."' ma.y be thoug-ht prop(' r. The third and fourth o\ij('ClFi arc to be 
accompli:-.hccl by the ad1ni11i,..lration of cvnce11lratedf'ood in ~mall quantities 
:mil at frequent inte1·,·al'." . Jt i8 ob,·ioui"l_r d('~irahle tl1at, in order to p1·e,·ent. 
tli~tcn~ion. the bull< of food, and e,-pl•cia.lly of' liquid, introdue<'d in10 the 
stomach . !1-ho11ld be n.s !"mall :15 po;;$iblc. and for the ~rime l"(':Hm thl' exhibi
tion of pw-_qatil'es by lhe tn(nllh ~hould he strietly interdicted. Laq.r1• ;~ml 
rt'pcated enemata of warm water, or, wlLicli l kml p1·efcr~, warm oil. 1 ad
mini$1Cred throui;!h a long tube, :ire, on the other hancl. of tl1c ::rn•:11f.>~t ,•ahw, 
:::en·inµ: in different ea,..e5 to etfoc1 di;;intef~Tation of fr·eal :u.:l·11muhlio11s, to 
aher the position of the bowel :mcl tliu;': t'au~c the <fo°•appeanrnc:c of a 1wi:-:1, 
or en.:n po:-;,..ihly to relieve in1w;,..u~crption by pu:-ohiug: up the invaginatetl 
gut: the Ja,.;t -mentionl'd re~ult ('Oul<l. howeYcr, on!." he atlain<'d in \·cry 
recent cas-e:-:. on aceolml of the rapid formal ion of adhel'ion;o; between the two 
pOrlion:; of inte . ..;Line which are inrnln•d. Inflation of tlie large i11fl'stine 
1cltlt air , introduced through the rectum by means of a long tuhe anJ. 
Eltomnch-pump. lrns occa .. io1mlly prond succes.ef'ul in relieYin:z- the ob~true l ion 
when all other mt•a. .. mt-:s h:n•e failed. and shoulcl certainly, 1 think, be rC::<Ol'Letl 
to in such ca;':CS. The appli<'nlion of electricity has al.~o pron•d SUC('C:;:sful 
in cac:.ps recorded by Finny, Giommi. and others. The admiui;':tration <>f 
calo1uel. in comhination with opium, mi::!l1t be proper in ca;;;e peritonilis 
should be den=ioped at an early period; but uncler other eirr11m:;ta.nccs should 
be arnidecl, :l" tending by it;;; cathartic action to incrca:-e the di,-fen;;;ion of the 
bowel. E:cter1wl manij>1tlation by g<~ntly rubbing and kneading the abtlo
mf'n (abdominal taxis), has occa~ionally 1u·o,·cd of !"cl'\"ice. and may be aided, 
a" mfly the admini:;tration of encmat<l, by placin7 the patient upon the knees 
mid elbow!", or, in the case of an infant, b." compk•t.e i11\'er:"ion. 

The special treatment of congenital malformations of tlw :.1nu~ or rcctmn, 
of MriNure or tumor i1wol"i11p; the lar:re intestine, and of ah1lominal ab~ce.:is 
or tumor, eomprl:' .. ,.ing, though not. directly implicating the bowel-any ol 
which condition:-; may le~1d to intei;;.tin~-..1 obstruction-will be con:sitlt:red in 
future pngc;;;. But, '"'lippo,.;in~ that the eaRC is one of' acute obstruction, rl' 
Hilting from either intu:.:susception. internal f'.trnn;:rulation, twisting. st ri ctui·c 
of the --mall intestine, or the impact ion of a forei~n brnly, and thnt the eoursc 
or treatment which has been recommended lias ll('en tried and foil1;1cl 1 wlmt is 

~1~1l~c f'~~:~;;, a:~~~1~;:e:ti1~ /~p~::~i~~r i~et~<t~~ef~l1~:11~:·s~ c~:~~l~s :~~~u l~e ~~~~:111~·,'~:~ 
until the patient is at the point of death . 

Laparotomy, or. as it is more eommonl.v thoug-h less nccur:-..tely c:ill ed, 
Castrotom;lj.~ the hying- open of the abclorni 11al cavity in order to ~ear('h for 
and if pos:<iblo r('move the source of ob;;;truction, lia .. heen rc~orted lo in these 
crises, and is, I think, jui'it ifiablc lllHii:r certain cin;umslaricc;;;. l f', ltowC\'C I', 
t he ca...;;e be one of intussusception (and this is , as has been SPcn, the cause 
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of oLstrnction in the majority of acute cn:->C'!'). the ~lll'f!:COn will, in my judg
nw11t, UfiU:lll)' brst ronsult the intcrestfi of hiii patient Ly docliniug Opl'ntli\·e 
intl·11Crence. ;\fy rc:\."On~ for this opinion are, that (1) tlie tClldc.:r a_!!c of 
many or the :'illhjects or i11n1gin;ttion renders tlu:m peculiarly ill :idapt('d to 
support. so gm,·e :in operation; (2) th e operation, which is always onf' of a 
\'Cry serious nature, is parricularly so in the."'e case:i, on accou11L of the fre
quent exis tence' of pPritonitis a:; a. complication; (:3) the attempt to di:-;!otlg-c 
the inrng'inated Lowel is Yery :ipt to foil; and ( .J.) there i~ a fair proL:~bilily 
of spon1a11eous recon:'ry ;\fter slough ing of 1he invaginated gut. The liittl'I' 
point ma.'· Le illust1·a1ed by Leichtensft•rn's stn.ti&liei;, wilieh show that of .).)7 

ca-:e:c; of which !he tel'mination is known, sloughing occurn•ll in 1-IU, of which 
88 cnd<.'d in rccoYer_v and (il ( ·H per cent.) in den.th, \\'hile of the 408 in 
whi<'h sloughing di<l not ot<·ur. only 6:3 lcl'minmed fa\'On1Uly and 3-1.i (/:\.~ 
per eent.) in dt·ath . Tile only cases of' intu sSU!_;('1•pt io11 in which la.parot omy 
seem s to me lo be justifiable are the rnrl." in stnnC('S in which tlie symptom:; arc 
those of obstruction m erely, and not of sti·cin,qulati.'on. Tlie opemtion lias, 
I beliern, been employed in 3 1 JO of which terminarcd successfully. 
Tl e cmfo:!St age at which tlie has been successfu l is six months 
(Sands). 

In cases of ncute obstruction due to causes otl1er tl1rrn intussusceplion, tliere 
can be no doul.H, I 1hink , th:\t 1:1.parotomy is justifi~\ble, should other me<l::illl'CS 
fail to gi,·e reli ef in the cour:-;e or two or at most three days. There is, under 
such circumstances, uo rensonable prospect of spontaneous recovery, and the 
only h()pe of c111·{' in a C:l$C of pcrsislent internal strangulation, which, next 
to inYa)!inmion, is Ly far the mo:::t common lesion found in cases of acute 
obstruction, is in th e employmC'nt of opcratiYe measures before the occurrence 
of general peritonitis or gangrene. Even in tlic::;c cases, however, it may Le 
well, Uefo rc resorting to the kuifo, to try, as ml.vised by Brinton, the effoct of 
one or more tobacco enemata. 

LCtparotomy is thus performed: The patient, thoroughly cthPrized, is 
placed in the recumbent postm·e, his buttocks being brought to the foot of the 
opt·rming taLlr, and the contents of his bladder C\' :icunt<>d by crc.thetcriz:ttion; 
the temperature of the room should be prev ious ly n.ti1'ecl LO at. least 70° Fahr. 
The surgeon may C'tlt down directly upo11 the 1'l'at of obstruction, if the point 
at which this exis ts has been accurntely detcl'mincd, but should, undt!r 01her 
eircumstancesi make hi s incision strictly in tlie median line, the wound ex
tending from an in<:h Lelow the urnbiliC'us, longitudina.lly downwar<l:-< for about 
four inclie~. The dissC<'lion is cautiou:;!y canied down to the p<'rifoncum, in 
which m<'mbrnnc a ~mall opening is li1<'11 made, nntl elllal'~cd as mlleh as mny 
be necessary with a probe-pointed bistoury introduced upon the fingl'r a . ., a 
director. .St'a1·ch is rn•xt 10 Ue made for the sen.I of obstruction, b.v carefully 
trncing downward::. tliat portio11 of the bow<>l which is found distended. The 
som-<·c of strangulation ha\'ing been discoYCl'<'d, the constriction i:c; to be re
lit>,·{'(!, by the di,·ision 0 1· separation of bands or organized adhesions, or by 
withdr:iwing tl1e str:rnguhi!ed gut from any pocket or fissure in which it may 
lt:i,·e bPen caught. Jf it :;ltould be found that the case is one of i·ofrulus, the 
Lowe! mny be carefully untwisted and replaced in ils normal position. If the 
obst1·uction be clue !o the £m7mction of a forei,qn body 01· n. gall -stone, the gut 

;~~~lt~~' ~·1~~7:(~1 a:~,~~~!~~· '~~~:~~~~l~~i !~~:~;~: :~~l(:e1~c1111:~~;~'7 ~)~ c:~~~ a b~;;:it~t:1t~~;s~j· 
the i11testine be found (very rare except in the lower bowel. when a ditfCrent 
oper:l.!ion would he indicated), the best that can be done is to hy 01wn the 
,gut nho,·e the i-tricturt'. and n.ttach the mar;:rins of the aperture thus made to 
the edges of the external wountl, in hope that tho patient may recO\·cr \rith 
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n ft•rnl fi,tula. The same eom·:'l-e ;;;Jiould b(' pur~ned if' the e:i.:;:e be foun(l 10 be 

~~1l~t.7"fS\t;;;s;:1s,:::~::~~11:{~~:~d if 1hc firmness or the ad hesions should prc,•ent the 

Pnlc::.s it bC' dP~ip;ne<l to nttempt the eM;thlishmrnt of the 
external wo11ml ;;;hould be immediatC'ly clo~e1l, upon tlw the 
operation; rite :iJte1·-treat111ent C'On1'i,.;ts in th e af loption 
lhC' peritonitis which may be ex pectt.:d 10 :tris.C'. 

b Y ~:~1~e ~~:t i,~.\'.~t:• ~~~ \:~! ~i ~1~11 i~~; )~~~~Iii~~~~:~: li ,11 ~~' ~ ~1~~:;~1 ~~:~::1~1,:t ~·~ <: )(;~:;1."~'. ; ~.:< ,~ ~i ~~~ ~~ 
collected in all 123 cnses, of which only 3.J n.ppcar to ha\l' cndl.'cl fa,·or:11.ily . 

.:\ggn•gate . 123 

7 
n 

21 
1 

2 
35 

Enterotomy for Acute Obstruction.-Tli€' opcr:ition whic\1 has 
just been de."'-eriht>(l. i,.;: tha.t which 1 would onli11nri!y reeommeml in ca-:P:-. of 
acute inU'~tinal oh~truction in which iutcrferent'C is dct'mcd necess:irv . Otl1er 
Sllf)!t-'Ons, howen~r, including :\fr. ::\launder, preff>r a rt'~ort to B1;terotomy, 
m:iking an inC'ision in the right ili:~c re~ion, and openin~ the fhst coil of 
intestine which pre:;cnts itself, so as to c,.;tablish a focflt fiRtuln. This op('l'a
tion im·oh·ci!- much lc~s interfore11ce witl1 the peritoneal c·:i,·ity than bp11rotomy, 
and may therefore be prdhrcd in some cnses 11.s a palli:tt.irn or euthan:bial 
m ca,.;ure , but it could not be cxpC'cted to affonl permanent rel ief in casf's of 
intnnn.l st rangul:uio n. while in c·n,:;es of intussn~ception, 110 operation should, 
as a rule, be pt>rf'ormed, fo r the rcason!i alrt>iidy mentioned. 

P11ncture of the Boice{ with a delicate trocar or n..:;:p irator iR rceommendctl 
by Gross, Demarqua.y, and \rags.tnffo, :lR a means of affording rC'lief by allow
in_g the e,.;:ca.pe of gns from the distend<;:<! bowel. Tbi1' procedure is, howeve r , 
n ot free from ri,.;k, death dirretly trnc·t•ablc to 1he operation hasing followed 
in three out of ten cases recorded Ly F'rfintzcl, of' Berlin. 

Operations for Chronic Obstruction; Colotomy.-In most in
starn.:e,;, the eaus(' of !lie obstruction in chronic ca~e;:; can Le deiectt•fl hy t•arefu l 
rectal exploration, wh<•n nry sim 11lc trc:itmcnt will often sufllce to ~ivc relief; 
tl111,;, if a.n accum ulation of lwrdened cuul i111pacled.fect's be found i11 th C' lower 
Uowel 1 repeated cnenrnta. mu1't be employed . so a~ to ~oft(' ll a nd disint('~r:1te 
the m:i.;s, rt•mornl being, if necef:.:-ary, aided by tlie use of tlie fiugcl', or, 
which is cer! ain ly more ag1·ecablc to tile operator, a lithotomy scoop. or the 
handle of a tca,.;poon. In ea ... es of oh!'lruct ion df•pf'ndent on uterine or ora.rian 
dise(lse , the surgeon l<hould iul<lrc.;s bis trt·at11H·11t lo lhe orgaus primarily 
implicated. The ea,;('s of cl1roi1ic 0J,;;t 1·1 1c1ion dl·nrnucling 011crntive rC'lid' are 
chiefly tLo."e cle11l:'!ldt'nt on stricture of the rf'Cl11111, whe ther nrnli[.(n;u1l or 
oth«rwi,.;(', nncl tlic opNation employ(•<! in these cn.;;;cs com~ i ~t,.;: in the c:-t allli sli 
ment of an artifici:d arw~ by Op(•ni ng- the colon (rolotom.1;), the part of tlw g:ut 
u:-u;i!ly .:wlc('!Ctl fo r thii' proeellurc lwi 11~ the :sigmoid flexure. The operation 
of colotomy may nlso be occasional ly required in c1:rtai 11 ca·:.cs of' malfOnm\lion 



810 Dff:.E,\SES OF TN'TESTDIAJ, CANAL. 

of tlw Jowc>1· bowtl. of ukrnllicm or canct•1·011s rli-.Cl1"l' of thr rectum (i•nn if 
1mattendccl by olJ,.;lnH'tion), anil of n•('to-\·;ig-in:il or n·c·tO-H':-i('ai fo .. 111!:1. 

~··~ic~t1~ 1 {'!i~ ~~;i~~1 l;~··:~;;~:~c>!?'1~! 1~~1i\1:~e~ 1 ::~ ;'7;';,)':' fi~:r;,~~1 },:: ~!:",[~~t 1~::;;,~ 
iliac rcµ;ion (Pillon", I i7fi); tlu• sigmoid .flP.1.·111·,. in Iii<' IP,fi /11mh(lr n•f!ion 
(Ca\li,.;t·n, 17\.lG); tlic trw1srf'rSt' rolon in 1h<' umbilical region (Fine, li!li); 
or, fin:illy, the c€Ec11111 in the 1·igld h1Jnbw· region. 

Callisen's or ~m11ssrtt's Operrtfi()n.-Thc opc·ration. which i!'< µ:rnrrally 
re,..ortecl to at the pre:<t·nt day, and whicl1 is tt·r1ainly tll(' lit•,.;t in l':l"I'"' of 
<·linmic oiJ,..tructiou from stritl un·. t•lt ., wa .. -. ~ll;!f!t'~lt'tl h~· CaJti,.cn and suh,..P-

~~~:~:1;):~;.· 1~~~\:·1~:'j)~·~ /~1111;,:1;:,:•~\~:';~~o~~~~i"':~~ 1:o~l~<.:: 1 i\1~: 11\1:.:c~i~~:i /c::. :,1:c 111~·.~~ 
form:tn(·t' arl' g-in·n hy A!linµ;ham. and arc fou1ukd upon the l'xperi1•1H·e 
(}(•ri\"('tl from morf' titan fif'ty di.;,...,(•ction", and from;\ l:u·ge nnmbt>r of opt•m
ticn1,.; pcrforrncd lJ,Y th:ll ~urg-Pon. A11:t'i'lhl'.-i;~ li:win~ ht•en ind uef'd, the 
pali<.•11t is fixed i11 the prone po,..itio11 with :i "li~ht i11l'lination lowiml.: the 
ri~ht. ,.;ide, a ha.rd pillow lJl'ill;:! placed under the l(·ft ,.id~· ,;o :i-o: to n·11tlP1' lhl' 
loiu tc•nsc and promi11<•11t. To dt"tcrmin<' tlw ex:wt po,.ition of the colon. a 
poiut 011 the cre,-t of tltt· ilium, midway ht'IWt't'll tlw :1.1iterior s11pt•1·ior :rnd 
po.;.tcrior ~nperior ::opinou" prot<.'"::>c,.., i;;; marked with iOllinc p:\int, till• colon in 

Fig. 435. 

Rr~ult or lu1ul•1H folvtomy, &bowing liue or luci~lon. (Dr~·aut.) 

tht• normal contlition bcin;? always -=ituaH'd half an inch ht:hincl the point 
tln1" marked. Tia• l'llq!POll tlu•n. :-landing in f'ron1 of lhc patient. m:tkt_._., an 

;;::~i~;~l111111~\;~~ ~el'.~1\.~0~\1.' 1\::~·l~,~·~::11~11\ic~~·1~::~~~~~~:~';::~ ~!~(~~~\~'. ,:.·;!;1 ·~;~~~ ~%~.n~r::~~it~~-
ha'i hPen m:irked. The wound may he tnlll!'\\"l'l'l'l', as rcrommC'1Hlrd hy 
A11n1Mult, or, which i,.. l)clt<·r, obliqlH', downward:.; and l'orwarcls in the ('Ollr~t· 

~! ~ ~:~ :'.:11:J·l'~~~~~! v~~.e~\1~yc!~,:·;:.:~1~~· ''~~::~~ 1 "~1\
1;~7;i; l11~s~:111L;~J:~1:·~:1:~i1~:f'~~!~;~ ~ii;~li~~ 

1he q11adrat11!' hu11bor11111 11n1,.t·le han• ll<'Pll n•aelu:d; thl' former b<'iug- tut 
throu~l1, tl1C' C'olon u,;11a.lly pn·,.('llf:.: i1.-elf, anti m:\y rommonly be r<'eogni1.1•d, 
<·,·t·n if' 11111Ji15tenill'11. hy tlw appt·aranee of one of its lonµ:ittuJinal l>anrk C':trt• 
mn."t lw ta.ken not to opr11 lht• peritoneum, which i::. !lo11wtimes inflated wi1h 
J!a:.;, and :-.imulate .. the app<'aranC(' or the bowel. Tlw OJ>l'l'lltion i!5 compil'!l'd 
J;y introducing witl1 a {'lll'\'Pli needle stronp:: i::ilkC'n i::.11t11r<'"O. br mr:uii::. of wliid1 
tl1t• gut is dmwn IO tllP ~u rfaeP, when ii is. inti>;t•tl in the 1lirect io11 of its Jong 
nxis, to the extent of al.lout an iuciL; tlic margins of the inle$tinal apCl'lure 
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nrp thC'n stit..:hed to the cd~<'S of thee:\.ICrn:ll wound, !he ~11t11rc.::; being rcta.inell 
until they bc>gin to 1:ut their way through by ulrt>rnlion. 

The 7rcn.t n.dYnnt;igc or this operation over Littre'i;;, i;;; in Ilic fiiC'I tlint the 
:ibdominal C'::wity jg not opene1l. lhe colon bein:z appro:whed on tha1 t<idc 
whi('\i ii-l Lmconrcd by periioncum; tht operation is compn.rativcly en".Y wlicn 
the bowel is clisknded with frccsi but muh1 r oppo::-itc circum!'tan<·e" (a" "la'n 
performed for 8trictme without ob:--truction) mn.y be attended with 1.:on
sidernhle diHiculty; it, is a good plan in such :1 <':t:--c to <listenJ. th(' ;!Ill with 

r:'~,~~~~:.:;:~!~~t::/':~,·~~'.:::~71~:~'~;::~:~;~:~:;,,;;~::~:~~:~~E::;~,~:·~~~,E:}~':i~~:;· 
tract, 1he tendency to protru1'ion dimini::. lu:s, and it may he ultima!t'l_v 111'('('8 -

~nr_v 10 mlopt mc::uu; to 1m·Hnt tlif:' orifiec from cJo,.in~. To a\·oid the C'~l'ape 
of fecal mattt:r ~lt intonYenicnl 1imc", 1he patient r:.hould wear an obt11rator of 
irnr_v or other suitable material, :\ttncl1etl to a gut1a-percl1a plate, and hehl in 
po,.ition wi1h a truss or ban1bge. 

It' tht: di"case fol' which the operation i,,; pe1formed be situated abm·e the 
s.igmoi1l flexure (wltith tn<l}' commonly be n;-;Cl'rtai11cd by noting tlif' quantity 
of fluid which can be injcctctl).1 1\ie ca!c11m i<lio11\d be opened in the rigid 
bwdJar region by a similar 111·occdurc to 1ha1 which has been described. 

Littre's Operation is a more simple procedure than Amussat's, particularly 
in children. It con::iists in makin~ an incision from two to three inthes in 
length, parallel 10 and a little abo,·e the line of Po11pan's ligrunenf. and mid
way betwct•n the antel'ior supcl'ior :opinousi proCC1'S of the ilium au<l the spine 
of the pubi:::. Thl' Y::iriouSl tis::.ues, includin~ 1he perito11t•11m, :ll'C c::intiou:-ly 
<li,·idl•<l upon :l groo,·ed director, when tlie colon is dmwn forw:mls and 
opened :lS iu Amus1'at's method. This operation is usually performed on the 
l~f~ side. opening the sigmoid flexure, but may :il~o be practised on the rig/it 
side. opening the cac1111i. 

"'With regard lo the stat-istics of the:::e opcrntions. it may be me11tioncd that 
)Jr. Hawkins, from an analysis of all the ca ... e;:; which hi." was able to collect 
up to February, 18.J2, came to the conclu~ion tl1at the proportion of 1·eC'o\·e
rie" after .Amu;:"at's operation was decidedly grea1er than af'ter LiUr<"~. :!\Ir. 
llawkins's tahle.:> contain 17 <'fl"l'.'i in which the peritoneum wa.s 01wnetl 1 with 
7 recoYerie!'i nncl 10 dN1.th;:;. a11d ::n in which the p('rito11cum was not opened . 
with 17 reco,·eri(•,.; and 11 deaths. Of 7.~ terminated C'ascs of' lumbar coloto
my. tabulated by Dr. l\fa~on, of New York, 53 ended in rccovcry1 and only 
22 in death . :\[r. Curling-'s experience in lum lmr colotomy is perhaps as 
large as thnt of any other li\·i117 surgeon; of 21 case::- reported by him'-clf arnl 
Jij ... collea;,?Ues, U- were succe.s::;ful, while 7 termi1rntcd fatally-though in :-:omc 
of 1hcse great relief was temporarily affOrcled . 1\I r. Allin;,?ham's t'xpcricncc 
ha-. been equally sati.;factory; of 10 terminntecl C:Lses r ported by this sur~t·on 
up 10 1870, G are fair!.'· reg:mJed as l:illCCC,.~fol, great relief was atlOnled in 
3 more, and death re:;ulted from the opera.tion in 011ly 1 instance. 

'\'hen colotomy is performed for nrnlig-nant cli,-case of the rectum, permn
nc>nt rcco,·cry cannot, of course, be anticipated, but, even as a m<'ans of 
affording temporary comfort, the operation should, in my judgment, be 
unhesitatingly rc<.ortcd to in suirnble caSC:'. I would ri.dv i.'-C its pcrform:uH·c 
(provided there wt·re no special contl'a-indi(·:uions) in any ca;;.e of chronic 
ob . ..:.truction from disem:e of the lower bowel, in which no benefit ha.cl re!"ultcd 
from a fair trial of judicious medical tr<.:lttmcnt. 
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M.\u·o1ntAT1o~s 01~ TllE ANcs AND REcTu:-.r. 

The RUr,!!COn is not unfrcquentl_v called upon to at tempi the l'rlicf of <·o n
gr•nital malfOrm:i.tionsof the lowt'r bowel, wl1ich, unless remedied by openllion, 
will inevitably lead to fatal intestin~il obstruction. 

Partial Occlusion of the Anus.-In this cond ition thcmmR, thrn1,!!h 
1101 entirely occluded, yet presents so minute an orifice as not to permit the 
fn·e ec:c:ape of fcc~s. Tlic diagnosis of this from tile more serious condi1ions 
which will be prCRCntly dc:-;crihed, can be made by careful inspection, which 
will rerna.I a paRR:ige :ldmitting the introduction of a probe. The treatmeiit 
consi:;;ts i11 enlarging the orifice by maki11g radiating incisions with a probe
poin!cd k11ife, dilatation being subsequmnly niai111aine<I by the occasional use 
of a bougic. 

Complete Occlusion of the Anus.-ln lhis variety of ma.I formation 
the anus is closl'd by a membrane of great.er or less t.liiekne:-<s 7 through which 
tlte meconimn may be seen, a.ml which bulges when the child strug,!!IC's or 
cries. The treat11trnt consis1s in making a cruc ial incision, exc isi ng tlte fl:lps 
thus formed, and bringing the skin and mucous membrane together with fine 
stitdieS-a hou~ie being pa.1:~ed from time to time to ma.i11tain t he opening in 
a pat.ulous condition. 

Imperforate Anus.-Ilere the anus is com pletely absent. its normal 
poi-itiou being occupied by a den~e fibro-cellular ma1:s, from a quarler of an 
inch to an inch in tliicknc~s., behiml which tile rectum tcnninates in a hlind 
pouch. The treat1J1enl con~ists in making a11 inl'ision of al.iout an ineh in 

{-hhton.) 

Jeng-th, forwards from th<' coccyx, in the direction of the raphc of the peri
ne11m. The wound is then cautiously <lcepcncd, in tltc mc•tlinn linr, following 
the (·urvc of the Rarrum until the gut is rrnch<'d, when a free op(•ning j<:; to be 
ma(le, :rnd the m1•conium evncuate<l. Tlie mucous lining of the rectum is 
then to be drawn downward,:: (if po""ihle) to the external wound, and attad1P<l 
to the skin with sutures. The use of bougies is subsequent\.'• required to 
wainta:n tlii<itation. 
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Occlusi on of the R ectum.-Th(' anus i8 'n'll formed, :ind th<• nature 
o~ !ht• t:'ll'-l' i ... , then·fore, proliahly not st1!'pt'('!Pd 1mtil af'tt·r the 1kYclopmrnt 

~~:1~:~111l,~,l~;~~s i ~~r~1t;:~~~11 ii~11~11of?t;J,1~·l:~:~~~:.' o'~ 1:1tt· ;:r~J1,\~, ;~ :~~~·~~~:.~11~~:·~ ~~11~;~·:~1 i: ;: 
coutact with a Lulging llH' lll hr:wo11s sep tum, from halt' :ui inf"h to nu inch 

~Il~~~~.~Sn.:'.~~f ;Eff~;}~;~i~~2~S:£'.~7~:~ 
I m p er for at e R ectum.-ln this condition th(• whole rccl11m is w:\nf. 

!;~f::t,~:;ep~::~~,b~~n1~ 1~1i11;::~1.~0~~1~\:i1~c im11crforat.c. Tile colon tcrmi 1ialcs i 11 
:i 

oppu~ile the promollto1·y of 1he Fig. 437. 
sanmn. The dia~no.:oi" of this 
('Ollllition from thnt of impt•rforatc 
:rnu..;. is always diflil'l1lt 1 anti often 
impo-.,..ible . lt nrny in bOme ca..;cs 
he fal·ilirntetl by e:\rcful palpation 
of tlll' abdomen, or (a.-; "u~~(·:-.1ell 
hy llohne,.;) byimrodudng asouml 
into 1he l.iladder (or vagiua, if the 
patient Uc a fomnlcJ. wh('ll 1 if the 
in,,t1·11ml'nt impinf!u directly on tho 
po,.tt• r ior W<tll of the pclv i ~, it may 
be infol'red that tlte rectum i$ IO· 
tally al>..,ent. In the tnatment of' 
tht·-.1• Nl."C.5 the surgeon ha." four 
opt.•rations to choo-.e from, \·iz., (I) 
punt1urc wilh an ll."'pirator, O\·er 
tht• 1w1•d lc of which a !'mall canula 
may be afterward,-; pu..,lu:tl in and 
tltc pa..;!'age thus f.'1·adually dilntcfl , 
as a<hi!<-ed by Grim('i"1 of' l..ii\'CI'· 
pool, (2) cautiou!'< di~i"('Ction up· 
war1l-; from the perineum (a,;; re· 
comnw1uled for impcrforall' anu,;), 
(3) Littrc's operation of' opcnin~ 
tlw ('olon in the ili:ic rc;_!io11, and 
(I) lumb:ir colotomy hy the mcth . 
od of Calfo•en and Amu~,.;:\l . J n lwi•erforate rectum. (A~hto11.) 

ca~i> of failure to reach the gut Uy 

:~:\:1.:1 ~~·l1~~ct ;:~Pi,~:~.~~' ~:~l1~1[~~rl~~7;a~f:;~af ::01

: l 1 ~!l~11 : :.~ct~~11 . l~:~1~~~5r:111t~(~ 

~!1)~~.::.,1rtf k:~t~}!~:~fil1~~~·~~~:~~~~~~.;1:1~:.:~Li~":~~~::>ii~~:;t~~)i~ 
~l:!,:~~~~~~~~:~xl:i~'.~~:~:~~:;,;:. f;::~:~;~~::;~:::,;•::~:'.~;'.~~''':~:~~:~~'.\:,:~f~~·~:~:'.;'.':!~ 
Sl.'archiug for. the bowel ; lie ha8 l1imself adopted tliis phm iu several cases 
with n succei;sful rt<~ult . 

It', lioweYcr, it be e\'iclt'nt tlin.t no attempt to t't'acli the bowel from t he 
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perineum can sucrrcd, or if the attempt ha\·e bC'C'n nu\(le :1ncl kl\·e failC'fl. tlir 
only remaining- coms.e of treatment is to op<•n tlw colon hy one or otlt~'r of the 
mc1hod,.: alt·t•ady dr;;('l'ibcd . I cannot subscrihc to the doctrine tliaJ it i::; 
more nwrcirul to aharnlon a child 10 certain d(·111h 1 than to ~tri"e to ~:we his 
lifr· by the formation of' ;m artificial anus; on tlw contrnry, it is in my juilg
ml'nf the i::\Urgcon':; duty, in these cases, to urge the p(•t-f'ormance of this 
operation, on the same principles as those which gu ide him to recommend 
tmcheotomy in a (·ase of occlusion of t he larynx, or amputation in 011c of' 
hopPle~;;. dit-organir.ntion of' n. limb. 

Willi regard to the particular mode of opening the colon in these case~, 
some diffCre1H·e of opinion ex!sts. Ainu-:sat's operation in the ltlj~ {11mbor 
re,qion it1 usually preferred, but is lc!'OS apt to succeed in t.hese cn:::<•R than in 
tlto;.;.e of chronic ob:;truction in adults, on i.tccount of the frequent existence in 
inlirnt;.;. of a long mC'~o-colon, which, by allowing the bowel to float, as it were, 
may render it impoiis ible to complete the operation wiLhout opening the peri 
toneum; hence Erichsen is dispo:Sed to think that it may he better in these 
casct1 to open the crecum on the ri,qlit side, instead of the <le.:;ccnding colon on 
tile left. fill'. l lolme;;, whose opin ion on all subjects relating to the surg:ery 
of' c!til<llwo(l is of the greatest ,-:due, giYCS a. dC'cidcd prt'forence to Littre's 
opernlion, bccau~f' (1) the operation is easier. the abdominal wall in the infant 
Leing thin, wliile the fat ant! other tissues ot' the loin ar<-' very deep; (2) 1.he 
colo11 often cannot be reached from the loin without opr·ning the peritoneum, 
::tntl (3) the d<•scending colon. in cases of imperfonite rN·tum, is often so ::hort 
that it might not be reached Ht all by Amus::'at's opcrntion, unlc-:s the inci.:-;ion 
were madt• so high as to endanger the kidney; hence .:\Ir. llolmt:s rccom
me1u.l::' <·oloiomy from the le.ft groin, and similar ach·icc is gi\'Cn l>; .:\Ir. Cur
lin7. Finally, lluguier ::uh-iscs that tlie colon ::.houl<l be 01wne<l by :111 illci~ion 
iu the iliac region of t.ltc right side. Upon the whole, J tlii11k that the wei~ht. 
or HidcllC(• is in faxor of Littre's operation, and it is !liat which I shoulrl 
recommend in :.1ny case in which it was foun<l impossible to reach the Lowd 
fnnn tlie perineum. 

Congenita l Malformation s with Abnorm al Openings in 
other Parts.-Tlie St:\'eral nnieties of malformation which have beeu 
lh·:-=:criLed, may be complicated by the existence of an abnorm:1l communicn
tiori between tbe gut and other parts; thus the bowel may open into tile 
bladder or uretlira, or iuto the n1gina, acconliug to the sex of the infant, or 
upon the surface of the body, sometimes at a con.5.i<leraLlc distitncc from the 
nat11ral position of the anus. 

The treatment of such cases consists in restoring the nacural pa;;sage (if 
possiLle), when the abnormal opening will usunlly heal of itself, or, if not, 
may be closed at some future time by a plastic opt'ration. Wh<'n the gut opcus 
illto the i·agina, the treatment may be facilitated by introdllcing a din.•ctor 
through the fi?'tulous orific(•, and currying it downwards toward~ the perineum; 
i1s point may then be cut down upon, and the .::;kin and mucous membrane 
stitched together in the way already dcscriL<.>d. Should the bowel commu-
11 icatc with the bladder or urelhM, the ca~e may he one of greater difficulty; 
if, in such a ca;.;.c, the natural pas;;:age can1101 l>l' rcslore<l, a free perinea.I inci
sion ~hould be made,:\'! in the operation of lithotomy, laying open the neck 
of the bladder or membranous portion of the un·thnl., whiche,·er may be in
voked, so as to afford ii direct outlet for the mcconium and fece11. If the gut 
open on the S/lrface of the body, the question of opcr:it iYe inte1fere11ce turns 
on the position of the abnormal op<'ning; if rhis be in a situntion in w hi<·h 110 

parficulal' inconvenience would result from the dt->formity (as immediately in 
front of the COCCJIX), or, on the other hand, in :such a locality as to render it 



STHICTURE AXD Tl!;\JOHS OF RECTL\[ AXD AXUS. 815 

prohahlc that n great part of the large intC':-:liue is ah,.;cnt (a,.; in the iliac or 
mnbilieal rt•gion). Ilic :sali..•,.;1 plan will be to dedinc a11 operation, merely (lilating- tin• all11u1·mal aperture so fl" to lffc,·enl fh·al aecumulation; if, l1ow-

thc 7nt Opt'll in lhc aHlt'l'ior part of the pcrim.:um, 01' in the 8C'l'OIUlll 1 r1·t·tum ''ill ht• found :u a shorl di:stance bcntat\1 1hc int<',2.'llllH'nt, and may 
r<·aclily rencht•tl hy :rn i1a·i,.ion in the ordinary po:.;.ition of the anus:. lii a C<L"C rc<·onletl by )[j,...; ~u-.an Dimod~, in which, aftcr the opcrntiou1 fec;1l inco11tinc11cc coutinucd, the normal and abnormal 01){'ni11µ:,.; were found to lie 

both within the limit~ of the sphinttl'r, nnd a cure \\as dfoctcd by :-.imply 
diYidiug the ti~~ues by which they were :;cparaled. 

Before opt.'mtintr in auy of the more <"Omp\i(.'at1•cl <·a ... es of reelal malfonna
tion, it nrny lie w<•ll, if the 1')'1llptom:-; of the ('<l!-il' are not mgcut, to wait a day 
in order to allow 1he ~ut to Uceomc diRtendcd, :i:,; it will then be more easily 
reached than if it be in a llaecid condition. 

STnrcTt'RE AXD Tt·:-.1ons OF THE HECTl"'.\I .\XD Ase~. 

Any part of Ilic large inte,.;tiJ1e may be the ,.eat of 
~:1\: 1,;:::;~ti~~1n~;~~1i11~· 1~.~et:u~~i:~:1t1 inch or two abo,·c the anus, 
i;;i~moid flexme of the colon. Fig. 43i'. 
Thr<'C f'orm!-i of rectal 1'lricture 
m:~yl>etl1·=-nibcd. ,-iz., thcsi·m
ple, the u·tuty. an<l the mri
lignwd. 

Simple or Fibrous 
Stricture.-Tl1c co11~1riction 
(which appt•ar=- to lie due to 
the pr<'-;eJll•C of' an adventitious 
i;;l!·ut"Lureof a tibrous{'haracter) 
i.:; u:-uaJlr =-entcd in tlie i:;ul>· 
mucOll" a'n·olar ri,..:<ouc1 but more 

~·~.:~;!Y i:~1 ttll11= :~~~:;.~~11~'\\i~1~~~i ~ii 
!he howel. 'fht' utent of the 
stril'ture,aries from a few lines 
lO an inch or more, the whole 
calibre of tlie p;ul lwing com
monl_r i11\0IH·d 1 though uot 
unfrN111ently Lht· in1luralionan1l 
thickeningnre mo,..t marked on 
one side. Tiu~ causes of this 
form of s1rieturc are chie!ly 
i11jlw11motion or ulceration of 
the part. ,\hetlwr ari:-;ing from 
chronicd!JSe11lf'r/J·frornwouMlt;, 
from 1he irritation rnu:-o.td Uy 
ferfll accum11latio11s or forei,qn 
bodie~, or from 1he eontact of 
grmorrl1aml or /n1ro1-r/1~a/dis-

bul ii j,.; by 
ju~t below 

('harg1•R. )11 Ot\1E'r itlRtanccs, fllirousalrietur<'of ther<'clum (Ashton.} 

~~,'.\\~·~e c~~~!:~:;~t~~~\m01;1; ~tncroid, or may occur as a syphi/1'tic 
almo,:;t inYariably, in thi;: C'acie 1 a.8 n. secondary or 1ntiary phenom<•non. 
fibrou.s stricture apvears to be more common in women than in men. 
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Symploms.-The i::.ymptom~ of stricturC' of tlie rectum o.re difficult and 
painful tlt1focation (tlie feces heing nauenct! aud 1·iLbon-like. or p~'l.:-:Red in the 
form of :'CybaJa, mingled with mucus nnd perhnp:-; blood). followed by rnrious 
dyspeptic phenomena, and ultimately by 1be evidences of intestinal obiill'llC
tion. ALsce~ses not unfrcquently form in the urt'ol:u· ti::;,:;ue mo111ul Lile 711t, 
and communinate with rile bowel either abon• 01· below the :HrictLH'C, opcuing 
into tlic va:rina, in tlte perinl.'um. or in the glut<•a\ region, and gi,-ing ril'ie to 
intractable fi:"tuhc, which contribut<' much to the discomfort and exhaustion 
of the pat,ient. Jn other c:W<>1'l-, lhC' formation of fi1'l-lld~u is due to the escape 
of fct:tl matter through ulccratiom; of the bowel abO\'C the i::.eat of stricture. 
The more solid portions of the feces are detained ahorn the stl'iclure, the gut 
at this point becoming dilated into tl1e form of a pouch; while the more liquid 
pol'tion.'i mingled wi1!J mucus or muco-puii find their way throuf!b the con
tr:wtl'd parl, leading the patient not unfrequcntly to complain of <liarrhcca. 
'\'"!u·u i11testinal obstruction occurs. its !:'ymptoms may lie grachmlly dc\'C
lopcd, or m:iy he sml<lcnly mauifoslcd owi11g to thP. complelc occlusion of tlic 
gut by !he lodgement or a 1ish.lwne or other foreign body. 

Dia;;nosis.-Tlte diagnosis of Strictme of the rectum, whrn the seat of 
con:.:triction is withiu tlin.•c or four inches. of the anus, can usually be readily 
made hy digital examination, the linger hci11g well oilctl, and pa~.:cd with the 
utrno,.;t gcntlcnc~s. \\rlicn the :-::ll'icture is Ht a higher point, it mn.y often Le 
broug;lit within re:1ch by dil'Ccting the patient to liear down, or liy making 
the ex:11ni11a.tion while he is in the upri~ht po;0ture, or, as :uh·ise<l by bi111011, 
tbe whole hand ma.y he introduced, wltilt• Ille patiPnt ill in a staLe of a1rn:s· 
the:sia, :uul exploration thus c:wried as high as the sigmoid flexure. The 
last-nwntioncd mode of exploration is, howe,·er, as poi11ted out by Diucl, 
\\' eir, :rntl Dandridge, not free from ri...;k. aurl tile latter surgeon 11a:s collected 
foul' ea~w,.;, including one or his ow11 1 in which lacerations of the bowel were 
thus pl'oduced. Fatal peritonitis from rupture of a splt·nic cyst has followed 
the ~arne procedure in the hands of Dr. l31·iddon. Tlte intl'oduction of' a 
bouµ;ic ii; not of mucli ndue for diagno,.;tic purposes, as it is :_q1t to eat<'h in 
some of the folds or tl1e n.!dum, or w strike tile promontory of the ~acnun, 
and tltns lead to error. 111 mn.kinp: a digital exnmination. the smgcon should 
bear in mind that the recwm tn<L.r Le cornpi·e:;:.-ed by objects exterwil to it-.elf, 
as au cn!:~l'g-cd pros1ak, a n.:tron~rtetl uterus, Y;:u·ious forms of tumor, enhll'ged 
lympiLatic glands, ab:-cc::oses, etc. 

7'renlute1tt.-The treatment of rectal stricture is both general and local. 
The ge1tf!'al treatment consists in maintaining the state of the patient's hc1i\1h 1 

in kt-c·pi11g the bowelf; in :i :.-olnLle condition by regulation of the diet and the 
a<lmiui,.;tnttion of mild laxatins or emollient cncrnata., and in relieving pain 
by the u:<c of opium, parti('ularly in the form of suppositories. Iodide of 
pofa,.;,,ium would Uc indicated in a ca.-;e of syphilitic origin. Tlie local treat
ment c.:ou::;ists in cude1HOl'i11g to restore the part to its normal calibre by the 
cautiou:'\ employment of oitcJ bou,qies of' gradually increasing sizes; and in 
ol.istinate c:hes, ""pecially if of traumatic origin, by making Rlight radinting 
inci'sio11s with a blunt-pointed bistoury. Hecia\ bougies are ordinarily he5t 
made or lmli:~-1·ubUer, and should i1nnriably be used with tile greatest cau
tio11, lc~t laceration, or c\·en perforation, of the bowel ensue. A bougic, of 
such a "ize as to be firmly grasped Uy the stricturei should be chosen, and 
m:iy he introdnced every third or fourth day, being left in for fifteen or 
twenty minutes 011 each occasion. After its withdrawal an opillm suppository 
slioulli be inserted, if po,.. . .:iblc abo,·c the stricture. Ir inci:;ions are required, 
the k11ifc :-;houl<l be introducc<l. guided an<l guarded by the left forcfingcri the 
stricture bPing simply notched at SC\Tral points, though 'Yhitehead, Lente, 
anrl Beane prefor free inci;;ions in the median line, posteriorly in the case of 
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a male. and both pm•tcriorly anti anteriorly in that of a female. A bon~ie 
may then be pas~C'd, mid follow<'d in a tl.-11· mirrntes Uy an opium ~11p pos i1 o ry, 
the pn1ient being kept at H'SL for fl. day or two suhseqnendy. Jn 1he ~\f'lcr
trcatment, "'liitl'IH'ad emplo~·~ n11 Jrnli:i-rnblJl•r bag (:-.u1:h as diat w~ed by 
Buslie i11 ta:o:es of rettal ht>morrhage), di:<tcnding it wi1h warm wutl'r af'IC'r its 
in1roduction; a similar :tpp;iratus is employed by " 'ales. , -a ri ou!'I ingenion!'I 
mod1:.·s of e tli::tling rapid dilatation IH\l'C bl·cn proposed b~· !'iurgt•ons, but :\re , I 
beli<.'1·c. more dangerous, and 1101 more sat it'factory, tlian the usP of' the si mple 
bougie1 wliie\1, thoui;h i1 may perhaps ne1·cr accomplish an ab~olu!c c11rc of 

:·1~~1'.~:l l~ :.:i(~ 1.~\~c~1~~~-~1~~i1 1i, 11 u :~ :;~~? t : :~~~:~~:~~so~:~ ?:i~~71~ i :~ ;~~ o~·: !1~ ~:~ "' ~ ~ ~ ;~n ~~ :! s ~ ~~: 
i11 fredy di,·iding tlie :-1ritture togcthe1· with du.' lower part of the 1vttu111. 
including rhc sphinCIC'r. The section i~ elfocted wi1h 1hc {aasf11r (the dmin 
of 1hc instrumcnL being intro1ha·etl 1hrough a ti:;;tula, if there Uc 01w extend
ing aboYc the :-::triclun:), and the di,·ision i!'l made by prc!'cren(·C at the poste
rior part of' the gut and in 1he nw<lian line; tlic wound sltoul<l not cx1e11d 
more than ten centi metre" (about four inc.:lic:<) 
abo1·e the <lllll>:, for fear of wounding tlic peri- Fig. 43!L 
1011cum . Yerneuil and Panas han~ reported 
u1Jou1 :l dozen cases in which this ope1·ation 
ha.:: IJePn re:'or1ed 10, and in mo:-1 in~tanccs 
with decided bcnelit to tlie p<1tien1s; it is a 
mode of treatment only applica\Jle. of' course, 
to ta,,.es of con~triction situated within a ::hon 
di:-tance of the anus, anti el"en in tl1em s houlcl, 
it se<'ms to me, be looked upon as a la,.:t. 
re::ource. Tr61at ha-; modifi ed this opera.Lion 
by employing the f!alrnnic Cl.Llllery. 

Should sym ptoms of intestillal obstruction 
come on, au :ittcmpt shou ld be made to rclic1·e 
the pa1ic11t Uy the administration of copious 
e nemata, etc. (p. 807), or, if nec(•Ss\ry, by 
opening tlif' colon, either in the left or right 
loin , aecording to the scat of constriction. 

Warty Stricture.-A peculiar form of 
rectal strictu re, which might be appropriately 
called 1Nrrly. has btcn de~'"ribcd b_Y Brodie, 
Curling-, II. 1.Jt•e, and otlicr~, i11 which mmwr
ou:; excrC$CCnccs, rc;o<•mbling condylomata, oc
cupy the margin or tlic anus nnd the interior 
of du:: gut, i;elow the ~em of stricture. The:-;c 
ca::(•:-> arc beJievP<l by Go~::clin lo be of syphi 
litic origin. Tiie profu~e mueo-purulent dis
charge, which i~ the mo::.t annoyiug complic:t-

~~ .. i111::t ~01~~11~~11~~r'~~Y ~~-1es~.1~i~-r~~~·~~";:~;~;\~!),~t ~~j~~: 
tions ~ind th e application of a rn:ution of uitrate 
of si lrnr. 

Malignant Stricture.-ln this form of' 
stricture, the o\Jsrrnction is due to a cancerous 
(u~ually sci rrhQUS 01· encephalo id ) grow1h, 
which mrL)'Ol'iginatea., au independent tumor, M:1\iguant striern reor the rectum 
or as an iufiltration in tht! tissues of tli e bowel. (•\~htou. ) 

52 
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N on-malignant Tumors of the R ectum.-These are commonly 
or ;t tilJrou.:", l1l.H'O-t·dtul;11· 1 Or ;~dcnoi<l ('b:traCler, OCC:t:<iOnalJy :-l'"'Sile, but 
more often pc<lunculatcd, constituting Lhe alfoction known as polyp11s of the 
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firm ligature, sons to !"tr:1ngulate the growth , which may tl1cn he <·nt off be
low the point of lig::u10n. or, which is sate r, ma.v be pul!-hed :ihon~ the sph inc
ll'r, an opium suppo8itory bl:'ing 1hc11 atlmini.i'tt·red to pninnl s!rainiug an<l 
to rcli e,·e pain. Tlic s.trnugubtcd mass becomes de1acliecl, and is pas~<'d :'Lt 

s too l iu th e com·se of a f(>w dny:'i. Exci:.;ion, wi1ilout JlrCYious ligation. should 
be a,·oilll'd on aei.:o unt of the risk of ht:'mo1Tli<1gc. 

Sessile growths may be tr<:'ate<l in tlil' ;;ame way (the lmsc being: transfixt•d 
l>.'" a. duublt: liga.tt 11·e and tied in two halves). or may be more speedily rc
rno,•rd by m eaus or tlit' frraseur . A n1sc11lar tu mor of' a papillary or 1'ill1111s 
cliMacter ha~ LCl'll described a:-; occuning in th e rectum hy Quain, 11. Smith, 
.Alling:ham, and other writer,:<. Jt is usually attended with consla nt , and 
some1imc,; with prot'u~e, ht•morrltagc, which g radua lly ex l must~ 1.he patien t. 
Hcpt•atcd applications of s trong n itr ic aeid cffoc1e<l n cure in the case obscn·cd 
by i\lr. Smith, hut in mo.st instances tl11: ligature would prolmbly be a ~urc r 
mode of' treatment. .A dermoid cyst in the rectum has been met with in one 
instance recorded by Danzcl. 

RECTAL F1sn:L.E. 

anf'~\~it1;~~~~~n~·;~~:~;;ici~1mt~~~,~~~~:fe.with the bladder or urethra in the male, 

Recto-Vaginal Fistula may depend upon congenital deformity, or 
upon ab.sc(·,::.:,; or ulceration atti:cting the recto.vaginal Qeptu111 1 "Ometiml.'~ in 
connect ion with reetal s tri cture i but its mo~t frequent cause probably i~ 
i11j11ry received during parturition. The treatment consil'IS in cm1tcriz<ttion 
(if the fistula be sm all ), or in Lhe closure of t he openillg by means of a ph sti<' 
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operation, wh ich is thus perfonned: Tlie conte 111 s of' the re('lurn and bfa<ldt'r 
h:wing been cva.:uatcd, the patient is lhoronj!hly c!ht·1·iz('d an<l :-e1:ured in the 
lithotorny po:::.ition; !he f'i1'tub i!' ncAI expo,.,e<l by drawing upwanls the :111-
terior wall of die rngi nn. witli :i duck-billt'd speculum, and the cdl:!'c~ obliquely 
pared-the vagina.I mucous mcmbr:tm' being disscr1cd off in an l'XlellL of' four 
lines :\round tile :1pcr t11 re; a :<utlicient uumbl'r of deep anti superfi cial sutures 
an' then introducNl to bring the fn·shencd edges Of the fi~luJa :ICCUr:l.tcly 
togNhcr in tL trans\·c1·sc direction. Copcl:rnd. J:kown, and Ericl1:;e11 :idvi:-:e 
that tl1t' $phinctcr :111i should be d iYillcd, l:iO as to pn''\·ent the coniraction of 
thi::t part from intl'rforin.a; with 1he lll':ding process. Tlie sutures ma,r be of 
1-'ilk, or (whid1 is bcw.: r) of siln: I' , or ttexil>lc iron wire; if of ~ilk, they 
should be rernon:ll al;out the sixth day. lmt if of metal, may be allowed to 
renrnin sc,·cml days longer. The bo\\els :.-;honld be locked up wilh opium for 
ncnrly a fo l' tn igltt. Oilier mode~ of treatment consist in laying open Ilic 
rec to-' ~1ginal septum below 1 he listula by inci:;;io11, the parts being" al!owcd to 
heal by granulation, or in intl'OlltH:ing a liga111re which is daily tightened 
until it cuts its way tbroug-h. The lat•,; J. R Jhrton, of tliis city, and, 
more recently, Taylor. of New York, have 1·ccomme11<led s irnplP division of' 
the ::phincter :mi, as ill the lrcatmcnt of fi~tula in :rno; this mode of treat
ment is also applicaLle to cnsc::; in which the gut cornmunic:HC's by a fistulous 
track with one or tile labia majora, co11s1i1uti11g Recto-lobiat Pist11la. When 
n·1.:10.vag-inal fi~tul:i follows upon strictu re of the rcctmn, this must be fully 
dihitcd Lefore :.iny opcnl.tion upon the fistula is attempted. 

Entero-Vaginal Fistula, in which the :-:.m:1\l inte~tine opens into the 
n1gi1rn. its commun il'ottion with the low0r Low(•! lH.' ing intcrrnpted, is a rare 
conditiou which o\Jyiously does not :1<lmit of opcr:Hi\c relief'. 

}'rsTL'J.A I N A-xo. 

This common ancl di5>.treRsing affCC'tion C'On~ists in an :ibnormal 
tion between t11(· rt:ctum and some point on the external ~urfoce, 
the space between the :uw ... an<l the tuberosity of the ischium. 

Varieties.-Three fol'mS a re recognized by l')'Stematic writer~, ,·iz .. 
(1) the conqJ/ete tistuh1. in which tilei·c are two opcningi:.. one in liill ;tut, nnd 
one on the surface ol' tlie body; (Z) the i1tco111plete eJ:ler1wl fii:.tula, in whicl1 
there is 110 inner opening, though the fiHulous track can us1mlly be lral'ed to 
just bene:itli the mucous mC'mbrnne; a11d (3) the inco111plele i11tenwl fil<t111:.t, 
in wliicl1 tbe sinw, comrnu11icat0s with the gut, but not with the external 
surface. Tlie !'.ccon<l and !hird Yarietics al'C al:-oo spoken of as Ulindfistuhe. 

Symptoms.-The po11>itio11 of the <'xkrnal orifice is usually marh·d by 
a promi11e11t 1~a or gra1.!!_1l!_l.tio11, wh ile the internal opt'ni11g can be ft-It by 
1be lingn in the l'ectum, 01· m:~y be seen by the aid of the rectal !>-p<'culum 
(Fig. 4-10). There i:s a discharge of thin pus from tile fistula. producing 
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('XC'Oriation of the surrounclin~ parl::., which arc eommonly tl1iC'kenC'd and 
imlura1cd. The fbtub .;onwtinws runs a Jlrl'lly :'lrai~ht cour.sl', hut i!' of'trn 
torwo1i:-. and bent upo11 ibdf, bt•ing superfieial from 1he external orillc·e to 
tliC' maq~iu of the sphincter, am! then pa ... .;in!!'. up dc•cply 
alon:.r$iidc the bowel. There nmy be H'\'t•ral i;;ium•<·.s Fig. 440. 
opcnin~ extcmally, but nil communicating with tla• 1-ame 
pri1u·ipal track; or there may be two or more irnlc
pe1ulc•11L fi.;tuhc in the ~amc 1..'a'('. Occa.;ion:.tlly a ~li:,rht 
form of li~1ula i,; met with, which opcu:;. at the margin of' 
tlu• anu::. within li1c po.-.ition of lill' ~phinett'r; hut in the 
true ·• ti~rnla in :mo." the extl'rnal orifite is :.111 i11d1 or 
more 11i~tant from thl' anu.;, while 1he tra('k of tht• fii<-
1ula pa.:s.es through or more frequen1ly quite out::;idc of 
the spliincwr. 

D iagnosi s.-This l'an read ily be made hy intro
ducinµ: a prol>e throu:.di the exwrnal ow•nini:r, whi!P tlte 
fingt•r i:=; p!a('ed in thl• rl'l"lllm; Lhc t.ra<•k of tile fbtula 
("an thu:=; be tracf'd with a littlt• trouhlt• to its i111ernal 
opt•ninµ-, which will ahno.;.t innu·iably be found ju~! :iho\·e 
the in~\l ;:phinctt•r, thou~lt a ~inu"I 111;1y l'Xlt'1Hl some 
di;:tanee further up tht• bowt'i. If thC're lw 110 int<•rnal 
opt•ning, the probe can lw !Pit in the s:une loC"ality, imme-
tliau·ly beHcall1 tlH.' lllLH'OU"1 linin;:?; of tltc> :rut. J 11 l.':i.;;es of blind intfmal fist uh 
a hl•nt prol>c may hl" iruroduc(•tl th1·ou~h Liil' i111wr opcnin~ (which may he 
brought into \·icw l!}' tlw aid of the speculum) and car ried downward$ in the 
din•t·tion of the fistulous tr:u_·k; in tlie.i'c c;l!'t''-'• too, pr<•s;:ure on the (_•xtcrnal 
~urfacc will c:.rn.::l' an <'~('apt• of pu:::. inlo the bowt·l. Ir mu;-;t be 1·cmcmlwrt'll 
that e,·cry sinu;:;. in lhe uei~lihorhood of the anus i,.; not. ne('es.:o:arily a fisiula in 

~~:~1 ~ i ~ 1 1~~:~~- ~l~~: •• \':1' 11~~:,~\ :~: ~·1~~::~~:~l~f~v :: hfl~:.~ri~•t 17~i r1,1 ~~:-o;~:s <' ~.1:·i~1111~ ~~:1~1:~; 
recorded by.}. )f. "~arn•n and .}. J. Lamaclrid; or communi<•atc with 
:m ali~ce,.;:, which may arisL' within the pelvi~, 01· proceed from the 
liip-joinl. 

Treatm e nt.-ThC' formaLion ofa fis.t.u la in ano may !'Omelinws Le pre
reutnl by the dilatation with boug-ies of auy ret'lal stril'turc that may exi,.;t, 
and by the prompt lrcatmt•n1 of i11Aammation or ahs('c:-;.;; in the i~chio-n•1·tal 
!'pace. Jf th(' !'ur~eon I)(' (•ailed in before :-;uppurntion has aciually occ111T(•d, 
the formation of an i~chio-r(•cwl ah.;;ce:::.s may JJ('rh:ip:::. be arrc,.;tcc\ by the 
n""iduous u.:<e of poultic(•s or warm fomt•utat.ion~, hut if matter be pre:-:cut, it 
~houlil be al oucc t•vacuaied by a :::.utlicicntly f'n•c :iurl deep ineii"-ion, when lhc 
part may po~sibly heal without forming a (•omnu111i('a!io11 with the ~111. 

The treiilment. of' fi..,tuJa in ano may ('onsil"t (I) i11 thP employmcut of 
stlnwlating applicatlmts, ,.;uch a.; nitrate of i;;ilvt'I" or the• tinctun• of ioliin('; 
(:2 ) in tlie u,:.e of a liy11t11re, tit•cl ::.o :1s to ,:.franl,!:11b1c• the tis,:.ucs inH•rvl111inp; 
hctwc:cn the fi . ..;tuh1 and 1he smfa<'e of the body, and tii.rhtened C\'t:r.v few days 
11111il it cuts it:'! way 1hro11g-h hy ulceration; :uHI (:I) in inrlsion, or the 
'·oprratlonfor fistula ."' 'l'lw tir;;;t and St'l·o1HI 1111•1hrnJ;;; arc dii<•fly appli<'ahle 
10 tho~c ca.::.es in which, from the con~titutional c•o111lition of tlw patic•nt. or 
from his foar of tilt' knit(•, :tll)' c·utting 01wration is 1·0111ra-imlil·ated. The 
u;;.e or an ('{astir ligat11re i,.; l"P<'ommcnclccl hy Dit!t'I, Courty, and ~\llinp:ham, 
a111l tit(• latter hn.fi de\·is(·d an inl!<'niou~ instrnmc·nt ro facilit:ttc its intro1ltwtio11. 
Tl 1t·n~ is s;ome difl(•rt.•nN' of opinion among !:'llr~<·on~ the propriety of 

operating for li~tub in a110 iu Lhc case of plitltisical muuy writers 



822 DISEASES OF I~TESTINAL CANAL. 

progress 
arreste(l. 

'\"lien fistula in ano is dependent upon stricture of tlte 1·ectum, no operation 
for the relief of thr fistula should be performed uni ii the :-trictul'e has hcen 
p roperly dilated. and if the !-'=t r ictme be of a malignant cl1n.r1u.:tcr, the opera
tion is posi1ivcly co11trn-indicatcd. 

'J'/ie Operalfonfcn· F'istula fri .Ano consists in di\·i<ling tlie r-phincter, wili1 
the tiBsues bc1wec11 the extenml or ifice of the H:st.ula and the ;\HUS. h is 
not necessal'y to give ether in this operat.ion, unless the p:~tient particularly 
desire it, Lut there is no objec1ion to its use, and it $ho1il<l always he em
ployed if' there are se,•eral extcr1ial opening:;. re11dering the operat.ion unusually 
complic:ated a11d tedious. The rectum having been Pmpticd by an enema, 
the patient is placed on the side co1-rrsponding to !hat of tile fist.ula 1 witl1 his 
buuoc:ks at 1lte edge of !he \;ed 01· table, and held apart lly an assi~taut. ]f 
there \;e se\·eral sinuses communicat.ing with ouc fi:;tuln, these i:)hould be Ia.id 
open On:\ groo\·hi director ; bnt i11 the majority Of instances there is bur a 
singfo cxh>rnal opening. Through this the surgeon introduces liis director, 
slightly bent at the cxtrcmi1y, and passes ir up in the 1nick of the fi~tuln. until 
it projf'cts through the interim! opening into the /!Ill, wlicre it can be felt by 
the forcfi11gel' 1 insel'tcd into the rectum. The internal opening' of the fi;;tula 
will almost inval'i:iLly Le found just t\Uovc tho sphincter ani, C\'en t.liOu;:!h the 
ti:;tula it~clf extend some distance !'11rther :\long 1lie bowd; if, liowc\'er, 1u> 
openiug lJe found herc 1 one $hould Le made Ly th rusting tlic di1·cctor throug:h 
the rectal mncous membrane, it being quit" unnece;.,..:iry and not vcl'y safl' to 
exl(:'nd tlie i11cir;ion higher 11p. The po int of the directo1· being felt in the 
rectum, is 10 be liookod down by the tini?cr :rnd brought out 1hro11;:rh !lie 
anus, 1.hug raising the sphincter and other polrls 10 be di\·idcd upon 1he groo\·e 
of the inRtnnnent, wl1ich is tlien cut loo..-e by n few strokes with a. :'harp 
scn.lpel. The whole surface of the wound should then llc wiped wi1h the 
solid .stick of nitn\le of siln•1., or ('austic pota~sa, so :1..S to check oozing, :ind, 
by makin)! a superficial t'Rchar, prPvcnt premature adli<sion of tlie c(lg-e11. A 
strip of oiled lint is finally !aid iu tlw wound, which is allowed to IH·:~l IJy 
granulation, a probe bPing occ:isionally po\S:.::c·d betwc1•11 it;; e<lgcs to prt.~Ycnt 
their uniti11g !-'=11pcdicially a.nd thus reproducing tlie fistula.. 

Tlic patirnt should br kept in bed for a. few d:1ys after the operat ion, the 
bowels being locked up by opium for about forty-ei~hl hours, when a. full 
close of caRtOI' oil may 1Je administered. l han.i uever met with trouble
some hen1orrlrnge either duri11g or after this opcmtion 7 but if' it shonld occur 
(as it may, if' t.hc incision be c:t1Ti<:d too high, from wound of the hl'm.or-

~111:~~~;~~ ~,~:s:;;('c~t11 ~:~s~0 ~:~(f,o~~~·c::~~(~l~j:I i~~:~~~11;c~~-i~~1 l ~~:ltl;~:.c~l yptics, or, if' a 

cerate, so 



FISSURES AND ULCEHS OF TUE ANUS. 823 

lf the fi"'-tula be of the blind internal Yariety·, an <"xlernal opening may be 
made by cutting upon the point of a director introduced from within, the 
suhscqucnt steps of the operation being conducted in the way alrc:tdy 
d~,;eribed. 

Other modes of operating: are frt'qucntly rl·so1·1cd to, but the principlf' is 
the e.ame in al l. Gros,-; :rntl Alling:hmn, n.fter passing the diree!or, cut from 
within outwal'ds with :.1 eurn~d bistour_,. introduced along !he groove of' 1hc 
in:;trument, while many other l'lll'geon~, and perhaps the majority, employ a 
probe-pointed bistoury. a.nd dispe1l<:C with the director altogether. Brodie, 
and more recently "-· Cooke, ban preferred to diYidt:> the sphinctL•r with 
8cis;;:01-.:. 1 while lfewi'on :md othcl"8 use 1he ·· syl'iugotome," or, as Syme not 
inaptlr called it. the" probc-razol'." 

Jf there $houlJ. Uc more than one fistula, there would be reason to fear that 
:i multiple diYi~ion of tilt' sphincter might ent;\il s11bi'equent fecal inconti
nence. Hence, in such a case. the elostic ligatiire might be usC'd in preference 
tu tlie knif<.- 1 or the knifo might l>e used on one side and the ligatnrc on the 
other. Felix, of Brussels. employs a ligature d1·awn rapidly backwards and 
forw:mls so as to cut its way thron.!!h, in the manner of the !temp-saw recom
mended for uterine polypi by )1cClintock1 of Dublin . 

F1:ssem:s AND C1.CEHS 01'' T11E A:q;s. 

Sc\·eral distinct affections arc often included under these n:.tmes. 

1. Fissures, Ch aps, or Cracks, may cxi~t in the tl1in skin around 
the :mu~, wiil1out at all implicating the mucous membran<". These may fol 
low upon hcrpetic or eczcm:uous Nuptions of the part, or may be produced by 
the acridity of the intC$linal cli,;cJwrges. want of cleanliness, etc . In their 
wor:.::t form . these fissure:.::. or chaps constit11te the rhagadPs often seen in pros
tituic~, and therefore commonly :;uppo;;:ed to be of syphilitic origin, though it 
is probable that , in many in::-:t:mees, they are due rntlwr to the irritating con
tart of ntginal di,:;cltar)!c•s, and to .-i neglect of ablutions. Though thef'e fi5-
sure~ are producti,·c of' a ~reat deal of annoyance hy the itching and !'.mart.ing 
wliid1 tl1ey occa-:ion, they <ire not atlendcd hy the intense burning pain which 
charactC'rizcs the affoc1i0n whid1 will next be describcd 1 and though 1hcy 
nrny, like it. cause suttering during the act of ddl·cation, this !'.tiffering is of 
comp:iratin~ly brief <lumtion. Tl\(' treat111enf consists in the enforcement of 
S<:rupulous clt·anlincso:, and in tlic ::tpplic:a1ion of stimulat ing and slightly as-
1rin~1·nt wa..:::he;z or ointments, with attention to the state of the bow<:ls and 
the admini,;tration of ar$enic or otlin alterative1<, as imlicat<'d by the geuPral 
condition of tlie p:lti1>nt. Among tlw mo,-1 u~rful local application::; arc ::.(llu
tions of nitrate of siln!r (gr. ,._x to f,5j) or borax, the oxide of zinc or tar 
ointments of rhe C S. V'harmMop1cia, :\nd the citrine ointment dilured to an 
eighlh of it8 otlicinal strrngrh . It' mucou~ patelws or \·egera.t.ions c>xist, they 
must be treated as directed in pn·,·ious chapters (pp. 4--t.) 1 ·l.j81 500). 

2. The True F issure of the A nus, or, as it. should, in m:my in
stance~. rather b<' called, tl1(~ P1u·1~/id Ulc<'r q,f the A1ws, is a f:.mall uker 
si!Uated at or within tl1e ma.qz:in of th<· anu~, anti in the grri.i:p, a" it were. of 
the i:phincter. It appea.rs, when at tile mal'gin of the anuf:., as ft linear u\(•(·r 
or fi,.;.1;11re (whence it"'- nanw), but, wh1•n within the :rut, may be seen hy 
dilating the £tphinC'ter witli tlie ii-pet"ulum to be of' an elongated o,·al sk1pe, 
rn.rf'ly exceeding half an inch in h·ngth Ly a q11artcr of an inch in brea(lth. 
The fissure i.s not unfrcqucn1ly conc('alcd by a small reddish pile or fold of 
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3. Chronic Ulcer of the Rectum.-Extem;irn ulceration of the 

:~~.~~l~:~1,b rrr::~ i ~:~ ~~~; : ~]~ L~ :: ' I 111::~~;; (' ~~e:(;1 l ~·('~~::l 0 ~~ Y;,:~:l~C l 'i);: e' ·,·~:~:\~]: ~ l ;~· 1· ~:~~ i 00~. 
bougics or e11cma-!u lies. The symptoms are pain, not, however. wmally \'Cry 
~' with a muto-11111·ulcnt distltarge. The ulcl'I':' may be felt by d igiial 
Hn.mina1ion. or !'CCn Ly the aid of the r-pcculum. The treatmrnt consists in 
the cmploy111e11 t of :lllodyne an<l asrl'in~1·nt lotions 01· sup1Jositories 1 with 
attC'ntion to tile stale or tht• dige~tive function:'i . Adv:u1ta~c may be ~ome
times derived from the internal u~e of the eonfr•ction of black pepper, which 
has acquired a reputation under the n:.\mt: of 11,.ard's paste. 
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4. Tuberculous Ulcer of the Anus.-Fndl'r this name :\Df. 1\far
ti1w:\11 an!l FCreol h:wc <lc$cribe1l an af!Cttion rcsc>mbling that met with by 
TrClat in the tongue (::.cc p. 72-l). Tiley recommend tlte topic:.tl use of a 
weak solmion of chloral. 

Il1rno 1rn110 1os. 

a nee. 
l;,iles are cla!"-f:.ified according to their situation, into e:rtenud and internal, 

and, according to the prE"l:'ence or ab~l'nce of hemv1Tliaµ:v, into opm or bleed
ing, anti bliud pile:::. The ordinary bleeding pile is 1bat form of internal 
hemorrhoid in wliich the arterial 1.:lcment predominates, and is ~ometimes 
(·ailed from its shape the glob1rhu pile, in contra.distinction lo the longitudinal 
or.fleshy pile, which is ra rely :.1Llended by hemorrlmge. 

Causes of Hemorrhoids.-Any circumstance which impedes the re
tur11in~ ClllTC'llt from the licmorrhoidal pll.'xus of \•ein;:1 or whi{'h l'ncoma~es 
a flow of blood to rlic ret'll11n. t~ud::; to promote the formation of piles; hence 
a sedentary life, luxurious h:tbit:=;, occupations. which require much "landing 
(as that of a. barber). disorders of the.• aliment:\ry ca11al, or of the liver, the 
pre,-l:'nce of abdomin:il tumor::-:, the pre:rnnn1 statc 1 co11$tipation, the straining 
due to urethral strieturc or proi'tati<" e 11 lar~mr11t, inordi1m1e i'exu:~I indul
gence, etc., m:iy all act as causes of hemorrhoid.::. Piles m:iy oecu r nt nny 
a~e, but are mo:;! common during the periods of' :vlo\e:0;cl'IH.'O and later adult 
life. They occur with abo ut equal f'n::<111eney in ei1lier !lex . The first s.tep 
in the formation of a pile, either ex tt•rnal or internal, is dilat:ition of a hem
orrli oidal \'ein, soon followed, if th<> di:0;ca~e pf'rsist1', by hyper1ropliy :111d 
infillr:ition of the superincumbent ti~:=;ues; wlit·n tlie pil e i,. 1mirritaH:d or 
indfJ!f'nt, it nmy appear to ('On:o;ist merely of a fold of skin or mncous mem
brane ~nd areolar ti:.:~ue, bnl when from any cause tlie hemort'l1oicl is i1ijlamed1 

it hccomes swollen and ten:::e, and i~ t·,·idently fi ll ed with fluid or c·oagulatNI 
blood. After t\ succe,.;sion of sueh atra('k$, the pile forms a. distinct tumor, 
sonwtimes of con:o;illeralJlr 1'ize, which, C\·en in il!ii indoll•Jlt gi\'CS a 
good dt:al of annoyance hy its bulk :Lnd the senf'ation of' which it 
occn:::ious. 

External Piles.- ln thC' inrlolent ;:!:He the1'le !1ppe!1r as snwll tumors or 
r:idiating foid:" 1 occupying tlie n·qre of the anus exte rnal to tlie :;pliinder, 
nnd ('0\'Ct'ed with thC' thin inte~1111wnt of thf' p:irt. They gi\"C ri><C to a reel
ing of heat and fulnei's about the anus, partit"uhidy af'te r dcteeat io11. and may 
be altcndcd with :;om(' itching, Uut do Hot 11,:ually rnu::;e n. g rra 1 deal of iucon-

~~:~:<'1~"~i.at i ~ ~l;~n v.::~~::~1 :1~'11·c~\~~;~;·~i;~ 1l tl~~.{'11~~~~1/~~~ a1~~~.~~~~~ ~~~}{ l~~'~i~~~::.~. ~~~~ 
or en•n by tlie ns.sumption of th<' f't'e<'t pO:'tlm·; tlioy nru often :wcompanied 
b_r rtn intoleraLle itchi117 Hild burniuµ-, with \'iolent tl.!ll('-"mus, d<-'priving the 
patient of Ricep, and fo .. tlic time being re111lel'ing lifr almost a lrnnlen. l f 
examined in this condit ion-which constitutes an :c attack of tho pile::;"-
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the hc:mo rrhoidal tmnor~ wi ll be found tcn~e and swollen, extl'ndin7 up wi1hin 
the 7rasp of the sphincter, autl thus becoming p:tr!ially CO\'crerl with mlll'OH~ 
membrane (e;rfero-iitfc>rn.al pilef'). Their tolori wli ieh in t.hc uninfl:uncd :-;t:Lli.' 

was nearly thnt of !he :sur1·ou1Hling intcgume111 1 is now of' a deep purp li,..Jt-rcd 
hue. The lu:morThoidal tumor octasionally suppuralesi, liut more ('Ommonly 
returns gradually to its p1·e,·ious indolcn! istatei Lccomin:r, liowen·r, larg(·r 
and more indun1ted with each sueccssi,·e attack of inflammation. "'hen 
pilPs are large and numerous, the ~kin helwecn them ma.y undergo maeCnl
tion, gi,·ing rii'C to a sero-1rnrulc:11t di~charge which sometim('s procl11res 
troublesome excoriation . External piles are rarely attended l>y blccdi11g, but 
Symc and others havc> recorded cas<·~ of profuse l'C'Clal hC'm01Thag(>, in whidt 
no internal pi les could he found, and in which entire relief was affOr1lcd by 
the remoni.l of the pcntlulous fhps of' i-kin wliie h R111To1rnt!ecl the :.rnu:o;. Tlie 
dia_q11osis of' cxlernal pilei; is made with little difficulty; the only affl'clions 
with which they <I.re lial>le to be C'onfounded are ve_qetatio11s and 
pale/in, but these can be dist i ngui~hl'd by ob.$en·i11g that tht•y al'c not 
piles solely confined to the :urn! region. External ltemorrlioids often 
with the painful ulcer of the anus, or with tistulti. in ano. 

which excoriates tl1c skin 
to soil t li e patient's clotltci'=. 

Bleedin.qfrom tl1e Rectum. or the Hl!morrlloidol 
teri:.i,ticsymptom of inl('rnal pilei::; it 
cas<·, though by far mo:-.t comnwn in 
isolated tumo rs witl1 :l. gmnulm, 
blood of nn arterial l1uc appearil. to 
but occasionally there is general 
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brnne, or a ropious $trcnm ma)- bC' poured from an ulcerated Opf'ning in a 
dilated n•in. The amount of blood rnrie-=, in dilft•rent tfl!'C'R. from a few 
drop.; to many 011nt'C'$--enoug-h in some i n:;;tance~ to produce exce.;;;:;iye an(l 
e,·1•11 fafal aml'mia and exl1nu,,;tion. The ble1•din~ lll:l)' he continllOllS. or in -

~~:;;~:~:.~:\~:,:~:;~,:~~~~~~,::~:~'.:;:\:£:'· ~~:~;:;;:~~:\'~~·:~,'.'.~0:':.I'~;;~;.'~!.,::~,~::;,i:'.~~~ 
the Jlr111orrl1oidnl Effort : in tlie:::c> <'<\~e:::, 1he l os~ of hlood Reemr; often to net 
be1wficiall)- both li)- gi,·ing local relief mu! b)- :-t.cling as a. derirniin•. and pt•1· 
hnps prcn;'ntinµ- ::-eriou5 ,·i=-.crra.l congl'Stio11s. The lwmo r rlio iclal flux .'IOme
times alternate:; ,·icariou!'"I)- with 1he me1h-lnta l flow. The p:iin in a !'l'\·ere 
cas<' of internal pilf'!'" i~ no! limited 10 the rcc111m. but radiate<: to the loin<:, 
sacrum . hips, and thifrh:: , :incl mal'ked symp:11hcti(' irrilntion is frequent ly 
de\·eloped in tht urino-g-enit:u·y or.f!an"'-. lntcrn:il l ik<.• exl<'rnal pile,;, m:iy 
become intlnmed. :-t.nd nilinrntcly !'ubside into an imlolC'nt condition. pcrsif.t
ing a<: hard and incompres~iblr tumors ('Ontainin~ elottt>tl blood; thr clot 
occa-=ionally u1Hler~o<•l< a. eaknreou.: th:'rngr nnd l1t·conws co1H"C'rLed into a 
plilt•boliff' or 1:ei11-stoue. 111 01her in~tane<.·::-. the pil(•s protrude and are stran
gulate1l L_v the sphincter, eHntu:1lly sloughing oft~ and tho:; ull{lergoing a 
sponrnneous cure. 

I nternal lwmorrhoids arc to be dia_qnosticated from prolapi:<ul', and fro m 
polypu5 of the rectum: ill complete prolnp::-e of' the rectum (a very mre 
affection in adults). the !'"mOOth chn.rnctt•r of th<' mucous m l•mbrane and tho 
cylindrical form of the protrn~ion wi ll enable the :-:..u r~eon to ma.kc the diag
nosis. whi le the common form of prolap,.e. in wliieh tht• m11eou~ membrane 
alone is implicatc11. ma)· u.:.ually hf" di:-:1i11guil'lwd from p ile:; by i1s :innubr 
form. and by the alJst>nce of <li~tinct tmnors. The two afft•ctiono:. hO\\'C\·cr, 
often coexis1 in the ~ame patient. Hectal polypns may be r~tognizcd by its 
being !:'olirnry find of com1·:\mlin•ly lar7e size. The dia,qMsis of bleed/11,q 
piles from other :-011rc1:.•.; ot' inlt' .. tinal hcmorrha.~e may be ma<le by ob<:en·ing 
that the blood in the hl'morrhoiclal flux is br ight, liquid. fl.IHI spread o,·cr, 
rather th:in minf!lf"d wiih, 1he fee<'.~, whereas bloo1l entcrin~ the bowel a.t a 
higher point will be dal'k 1 pal'tially clolll'd. and mi11glf"d more or le-=~ inti 
mately with the other contrnts of' the inte=-.tinal cau:11. J nternal lwmorrhoids 
somelimes exist in ca:::e:;; of 1i1"11t1la in ano. nnd a trouLle:-ome com-
plie:ilion in the treatment of that affoction. Uy in the wound after 
the operation. 

T1rn.\T)tE=-'T OF lIE)IOnn1101 u s . 

Constitutional Treatment .-This c·on!<isti;; in endea,·oring to impro,·o 
the general health. by tht· ailmini~1ration of n11tritious food nnd tonics if the 
pn.ticnt Le of relaxed or dt:hilitntecl frame. or by rt'guhuin7 the diet and paz-
tia.11.\• cuttinµ- off tlie ,,;uppl_r of :rnimnl food under oppo.$itc circ11m:;;ta11el'l' : 
highly seasoned dishes and aleoholiC' "limulants i;i\iould lw particularly arnidt'cl. 
An)" habits tl1nt pretlii-;po"<' to the di$.ea~t' ~hould be giwm up. nnd the patient 
shonld daily 1ake morh:ratc but not fatiguing t'XC'l'('i"e in tl1f' opt'n air. Jf :tny 
speeial C'f111,.:e of the aff(>.C'tion rnn be dctcct(:d (as nrt•thral :<Tricture), this mu=-.t 
of c·our;;e b1• appropriat(•ly trca1ccl. J n e\·rr_r l'!l •. "e the bowels sliould be kC'pt 
in a ,.oluhle tonilirion by the administr:u ion of mild ln,'\'.a.tin·:'ll, :-:11ch a=- ca ... 1or 
oil, the rompou11cl rhubarb pill, ('Opaiba. the cunfoction of bl:tl'k pf'ppe r or 
~enna, the mineral water~ of Sarato::rn or Kis.-.i11::re11, ctc. Gl)·cerine is l'l' C-0111 · 
mended by G. B. Powtll, D. You11g, and other... En(•mat:i of cold 01· tcpitl 
watcr1 <.\:)most agreeable to the patient, are sometimes of .serYiee. 
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Local Treatment.-The local treatment may h<.• ]Jftl!ial/7·e 01· radical: 
the former will, in many inst:i.nr('S. suflice to gi,·e ve ry g-rcnt romfol't to Ilic 
patient, a1JCl may in mild cases c,·cn cffi.::ct a p<'rma11cnt l'Ure: it is often the 
only plan which is appli<'ab le iu the lauer st:iges of Jll'Cf!nancy, or in 1•xtr(•1uc 
old age. The radical cure, or that liy operation, shou ld , liowe\·er , thuatly be 
11dvised wl1c11evcr the hcmorl'l1oidal tumors ha,·e hcromc pcnn;rnent, lea1ling 
to more or l c~s consw.nt inco1wcnieHce and su ffCring, and particular!." in (•a,..es 
of bleeding piles, in whieh the amount of blood l o~t tcndi' to n·mkr the 
patient ana'mic:. If, on the oLhe r band, the liemon·huidal flux Uc slig-ht and 
1wL prot.lucti,·e of much annoyance, it may. in some in:;ta-nce~. br wi,..er not 
to in terfere. fO r, as alrrady mentioned, there is rea;;;.on to believe that the loss 
of Ulood in these cases sometimes acts bcneJicially as a derivative. 

The Palliative Treatment con s i ~ts in the topic:_d use of various 
astringents and anody nes1 and in the practice of freriuent abl11tion1', ~o a-5 to 
in ~11re perfect clea11l i11 e~s. 8ponging with co ld water , or t he employment of 
tile cold do11elt(', :::hould be rc::.ortcd !O night and morning, and aftrr each f'cc:Ll 
e,·,\cuation. F or internal piles, weak astring(•nt injections (n.~ of a lum , or of 
the Ti11ct. fcrri chl oridi . tr11 d rops to the ouncc) m;iy be ap pli (•d , and :tre par
ticularly useful in cases complicated with prolapsus. }:nemati-l of tlte tluid 
cxtracl of erg-ot (f3"'S to fj,.s of water) are highly recommen<l(•d in these casC's 
by Dr. Semple, of \ 'irrrini:t. , mul lks. Orr and Conne r, of Cincinnati , whil e 
J__.:u1g:('nbeck ad,·ises the inj(•ttion of crgo!in beneat h the rectal mueous lll(:'Jn

brane. Enematn of bi::.mulh (in !he form of the liquor bismullii) nre recom
rnr ndctl by Dr. Cleland. \\~hrM\'t'I' the pile::: protrude, they should be C<tr<' 
fully replaeed. Jn othe r C;\_;;;.cs great com fo rt llH!Y be derived from t he use of 
opium combined with acetate of lead or tannic a('iti, in th e fo rm or ~<:i 
tories. Tbr• Rnme 01· $imilar remC'di e::. may Oc used fo r e:rtenwl pilc:'i., in the 
form of oin tni ent:::. A good combina1ion is one containi ng equal parts of tlie 
gn.11 :.ind "'tmmonium oin l1t1 l'llf$ of the Lr. S. Plrn1·m:.icopcciit. T o rf'lien.• the 
itching which art<-•rHl ::: either form of' pile:;, the best remedy, accord ing to my 
experience, is the Cng. hydr:ir~yri nitra.ti..;, d ilut ed in the proportion of one 
par! 10 se\'en. " 'hen piles \Jt•(·orn c inflamed, th e patient shou ld Ue put to bed 
and the p:1rt con:-;tn.ntl~, fomented or poulti crd, while th e bowels are mon_•d 
with mild laxativei'i. L ceclws may Romc times be applied a round , b11t not O\'CI' 

th e hernorrhoitlal tu mors, and if' a pile be tense and ~vidently filled with 
coagulated blood, a ptmclun• may be made wi1h a lan('Ct or s harp bi:;toury. and 
the do t turned out. .-\n i£_r-J!i~g may he sub,1;t ituted for the wnrm appli_catiom:., 
if morC' a,!!rC('ahl<-' to tlH• patient . Forcible dilatat ion of' the iiph inctcr ani is 
recomnwnded by Vernt!uil, Fontan, and Cri.stofori. As a rulC' 1 no opcrati,·c 
trc•atmen t should be instituted while tlie pilf's nre in a state of inflamm:ttion, 
thoug-11, a~ th e operation can be re nde red pn.inles::; Uy aml!sthesia, i t need not 
be postponed if tli err be a ny reason lo the contrary. 

The Radical or Operative Treatment of Hemorrhoids mn.y 
con;;i:;t i11 exc i:;ion, lig-atio11, tor:;;io11, the applicMion of caustics or tlte cau tc 1·y, 
or the injection of coagulati ng flui ds. 

1. Excision is chi efly ndaptrd to the treatment of e:rternrd pile.~ . F or 
the rcmo,al of !hes.<.•, it is suflicicnt to Rcir.c ea<'lt pi le with broad-bladed r ing
forcc•p;; ( Fig. i l:t ), and eut it off with sci:.::.ors ('m·,·ed upon the fiat, treating 
in the same way a1 1y l oo~e fold;; of Rkin th~1t may exiRt around the :ullls. If 
th<.• pilt~s be altogdlier external (covned with :-kin only), thert• ii:. 110 ri~k of 
troublesome Jicmorrhag<" and any blc•edi ng t lmt may OCClll' ca n be readily 
controlled by pressure or torsion. ff, lioweYer, a.s is oftt'n the c:\se, the piles 
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b(' partly co,-ered with m11ro11...; membrane (ei·tero.iutnmd). the hl•morrha:..\"<' 
may ht• quite profw•c, :incl it is tht"n much h('ttt•r to 11..;1• the ligaturL• in tlw 

wa~· '' liil'h will Oe p1'l'"<·ntly de:"triLl'd, notching lir:'t with the l'l'i.,....;or~ the 
cutancou,;; ,;nrfacc of tht! hl'monltoidal tumor . and app lying the ligature in tlw 

Fig. -1-12. 

R!ug.forcep~ (or pile,, 

groon• thw:. made. C'nrl' mu.-.1 be taken, in the rxci,ion of cxtrrnal pil<·~. not 
to n·moH too much :-kin. )p ... 1 tlie contm{'lion which oeC"m·s in the lu~aliug 

proct·~" ;.;houhl rc1'ult i11 th<• formation of a trm1hll'"ome anal 1'fricrure. 
l n ordn to render excision a ::"afo mode of tr<'alnwnt for internal pilrs, a 

plan wliicl1 or ig'in:ltetl with Cu:-nl'k, of DuOlin, may b1· t.•mployed. J n this, 
\1 hid1 is ealled tht> Operation by ('/(1}11p mul C'autrr.IJ, the base of the ltcmor
rhoidal tumor i:-o closdy tompre:;;sed bct\1'1'e11 liw bhu lc:;; of clamp.f'orc(.·p~, ;Lnli, 
th<• pih· lwing then cut off \\itl1 sci$:-<Orfl, bleNlin;:r i:- pre\·('ntt'd IJy applyi11g- to 
the "lump or pcdiclc "Iron;.:- nitric aci<l or the lioL iron. J n1i1rnnwn1~ for 1hi:; 
01wra1ion ha\'e bct'n clt·\ i-.ed by II. Lee, " . ood, and otlu'rs, tlie bcsl. prohably, 
bein;! that introduced by 11. Smith, of Kinf!°" Coll('ge )Jo,..pital. The Ll:uh·s 
of thi_ ... apparatu:-. (Fig . .j 1:3) fit aecurately toge1her 11 ith a tongue an<l groo,·c, 

Smill1'11 clamp for 11ile~. 

and the comprcs~ion of tlie pediclc- is cff'ect(•d hy mean;; of a 1'Cr{'w whit'11 
unitf's tlic lia11dl1""· J->lall·:;; of ivol'y arc fix<'<! lo tin· outt·1· t:1-mf;tees irnd t.'dgv~ 

of' tlu• blade:-;, ~o as to prcHnt the heat of the tnlll1"1·y.irnn from reacbinµ: Llic 
s111To11111li11g part~ . Thi.., 01n·rntion, whieb :\Jr. Smith al.·o cmployR in ta:-l'S 

of prolap:-e of the n•c111m 1 i.., ~aid to be attended wi1h \'cry little pain, and to 
he followed by quicker conrnlc:;ccnce tlwn the Opl·mlion of liga1ion. 

2. L igatio n i~ the ml•thoil u~ually employed for the treatment of internal 
pi/PS, aud i:-; that which J m.r .. l'lf am in the habit of adopting. The patic11t. 
sl1ould take a do:;e of l'a."'lOr oil the night lH.'forc1 anrl have his low1•r Lowd 

thoroug:hly wa ... hcd out by 11wan:5 of an enenm on tlu· morning of Lile opcr:i
t ion. Though it is not absolutely nccCS::it"U')', it is usually lictler for liim to Le 
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etl1l'ri1.cd. If the piles do not prolrudc, they ma~ lie 
mach• 10 do so by :ulmini=-t1·ri11g :l warm wa.wr L·111•ma, 

;:~:~:~:1.'1 ill IJ1·ing thL•m dow11 ao it i~ t'jc<:tcd from the 

'l'lil' JH\ll(.'lll n<'111gp•ac:eu 

3. T orsion iR rceomn11: 111led Uy .Allin~h:im for ~mall and par1irularly for 
.sin;.rle lu•morrhoid~. l'it1mlt'd 1war the median li11e; 1he ha"c of the pile i~ 
i;rra,..pl'cl with n clamp applil'~I i11 a lo11gitudi11al din.'('lion, and the str;ni)!11latcd 
rna"~ then seizt'd wit Ii broad frm.'L'ps nud l'lowly twi .. ll•d otl~ Thi=- mo1k of 
tn•aunent j,. said to Uc :\lmo~t painlP:.-s. hut, 1 l'Ollff',..s, :'('Plll!'i to me le·-." ,.afi·. 
and tlwrefore le:os dc=-inilJlc.., than the applit:ition of :\ ligature. Tlw "'<llllC 

may Uc .said of tlie operation with tooth·cdgcJ. :::<:i!<isors su~gcsted by Hidiar<l
so11, of DuLlin. 
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4. The App lication of Caustic is particularly suited for tho;;e pi les 
in wh ich the arterial element is prcdomina.nl, and wh ich may IJe recognized 
liy their p:rnnular or i:itrawlJerry-likc <lppearance. This mode of treatment, 
wliieh was introdu<"ed by ll ouston, of OulJlin, is now cliicfly ad\Ot'ared Ly IL 
Lee, Fcrgnss011, and J I. Smith; it is more apt to succeed when the piles :ire 
sessile than w\u·n they arc pcJuntulatL'd. The cau:::.tic u::;e<l is strong uilric 
arid, which is conveniently appl ied with n piece of' wood or a gla,..:; lJrnsh 
through a fcnestr:tted gla;;:o speculum; as soon as the pile is well coated with 
the acid, it ::<liould be wiped with a piece of lint clipped in oil 1 or in a paste 
of prepared chalk and water. A thin .!dough is formed 1 Ilic detachment of 
which leaves a healthy granuhting ~urlace which soon heal~ . The grc~~t 
ath·a.ntagc of thi.:; mode of trcatml'nt is, according to 11. Smith, that it does 
not require the patient to keep the house after the operation. Jf the rtl'id be 
cart-"fully applied, so :u: not to touch 1he skin, it causes ve ry little pai 11; hut 
it.s u~e is not absolutely free from risk, one case l'Cfo1Tcd to by Erieli:;tm li:w
ing terminated fatally from erysipelas. 

5. Puncture of the pile with tlicconical tip of Paquelin's Gas Cautery 
is n·cornmendcd Uy 11. A . Rec,·es . 

6 . The injection of the Tincture of Chloride of Iron has heen 
succesf'full_r rc1;ol'ted to, in the treatment of inlernal pi les. by Colles, of Dub
lin. Tlw instrument used is the ordinary hypod1:rrnic syringe, and about 20 
minims of the tincture are inje<'led into ea.ch hemorrhoid. The operation is 
said 10 be pain]e5:s, but J Rhou ld fear would cxpo:-;c tlte patient to the risk of 
emboli:-m. Carbolic acid has been employed in the same way by Dr. J. 11. 
Pooley. 

PHOLAPSUi OF TllF. RECTt;:ir. 

This occurs under two formS-the partial and the complete. I n partial 
prolops11s of the rectum, the mucou5: membrane of the gut il'.' alone in\"Ol"cd 
in tlie protrus ion, though the suLurncous nreolar tissue is commonly thicke1wd 
and e:longated. Jn co111plt>le prolops1ts, all the !is>:ucs of' the ,µ-ut are iinoh·cd, 
the bowel being actually iurngi1mtcd, and protruding sometimes to the ex1ent 
ofse,·ernlinches. 

Sy mptoms.-The protrusion occm:;;, at firM, only nflc'r defP('ntion, and 
p€.'rliap:i only when the bowels :.ll'c unduly rel:lxed; h11t as tlie disca:::e pro
grc::;.:-cs, the prolnp!.'c become:-; more ('onstani., c?ining down when the 1mtient 
stands or walks, an<l bciug with dilliruhy kept 1n place. Jn the partial fonn 
of prolapse the mucOU:i membrane forms a red or purplis l1 l'i11g, somewhat 
do11gau•d in sliape, aud continuous with the mucous co;tting of the t>philletn; 
in the complete prohip~e tlie gut i.'I invaginated 1hrnugli the s.phincter 1 Ll:"lwcen 
\\"hicb and 1hc protruded bowel a dis1i11ct grooye may al way~ Le recognized. 
Tlie complete prolapse forms an elongatt:d cylindrical tumor1 of the ordinary 
color of lilucous membrane, presenting a smooth and even smface in the 
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Fig. -1-15 . Fig . 4-16. 

Partial prolRJMU~of rectum. (Brya.11t.) Section of complete prolapeo~ of rectum. (Drnitt.) 

Diagnosis.-Thc dia~nosis of prolapsus of tl1e rectum is usually made 
without <liflitult.'·; the complete form of the um•ction can, indeed. ~carcC'ly be 
mistaken for anything cl.st>, while partial prol11p:.:e i,.:. only likely to be con
founded with inlt'rnal pil.:s, with which it i:;. ,·ery often complicated, but 
from which it may be di:;1inguishcd by the a1111ulal' cl1ara.cter of t\10 protru
sion1 and by the :ibsen{'e of Ji . .:.tinct tumors. :l\fr. Stocks has rrportcd a C<\~e 
in wliid1 an onirian c~·st protruded thl'Ough the anus, :rnd was at fi rst mis
tak1;,:11 fo r prolapsus of the rcetum. 

Treatment.-Thc step in the tren.tment. of prolapse of the rectum 
is to effocL reduttion: may usually be readily dfocted by plnci11g th e 
patient on his ,:;,ide. gently but firmly compre~sing and 1n1:sliing up the 
gut with t he hanc.1 1 protccled with n. ~oft cloth dipped iu oil. ]f the :sphincter 
Le muth di lated, both h:l.nds lll'1)" be required-one to fix the part, while 
compre:o;sion is made with the other. " "hen s trangulatio n occurs, reduction 
may be, if nC'ccs:-:ary, facilitated hy inci:;.ing the mucous membrane, if 1he 
prolapse Le of the partial Yariety, 0 1· Uy di\ iding the :=;plii11('ter, if complete 
i1l\ aginal ion hM·c occul'rt:d. After reduction, the parL nrny be supported 
with a pad mid han1bge. ln order to pre\·ent a recurrence of the prolapse1 

the bowel:=; shoul tl be kept i11 a soluble condition by tlic administration of Jax 
:ttin.·s, such n.5 wen' recornm<·ndefl for pileii. The d{·:=;cent of the gut while at 
stool should be pn·vc111t:d by arn iding straining, aud by haYing the bowels 
mo\·td whi le in Liil' rccurnbcut position, or ('\"CB whilP ::;tanding-proiru:;ion 
being lc~s npt to oc:t·m in either of these than in the ordinary si tting po~ture. 
"\\~itli eli ildrt: n u l·neeling posturn is preforahlc, and the uuri:e may, as mh ised 
by :i\lacCormac and IL Smith 1 be dil"<.'Cted to draw the :<kin of tin.: anus forc i
bly 10 one side during the act of ddl-ca1ion, !'Oas to cause contraction of t li e 
S}Jliiuctcr, and lhus Jll'C\Cnt tlte gut from protruding. Jn mild cases, a cure 
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mny often be obtain<'d by att<'ntion to th<'~e points, and by the local ll'i<' of 
bi~mulh or other astringents in the form of' iHjl'l'lions or suppo~itorie,. . l ly
po1krmie injections of stryclmia are achist.•d hy Lorigiola and '"· JI. Tlion1-
so1l, and of' er.qotiue by Lang-e11beck nnd li l'noch. The daily us;;c of the 
cold douche is highly rceommc11tlcd by Saint Germain . If the prolapse he 
due to sympathetic irritation from s1rictu rc 1 cakulus, etc. 1 these affcc·tions 
mu.;;t, of com-sf', he properly trc:ited, when the rectal complicat ion will 1·om 
mo11ly ::-ubs i<l e of itself'. 

Operative Treatment.-ln case::. of cxtt.'nsi\'C and i1wetemtc pro
lap~u~, e.;;pecially in adnh,.;. 1 so11wthing more may be rl'quirl'd . E.ccisio11 of 
tl1e mueo-cutaneous folds around the an11s. lig(tfion of two or mon· folds of 
mutous membrane, the application of caustics, and th e operation l;y clamp 
and ccwtery, are the chief modt"s of treatment. 

l. Excision is ctfcctcd :;;imply by cutting off with curved scissors the radi
ating flaps of intCf!UllH'nt around Lhc anal orifi ce, the subsequent coi1tnic1io11 
of'tcu ~utlicing to effect a cure; if the incision it1\'0i\'f• 1hc mucous membrane, 
a ~tit<"h or two should be in!'C'l'lt!cl so as to guard aµ-ainst hemorrhage. 

;?, Ligation is ctli:ctcd by i:.cizing with riHg-for('t'(lR a por1ion of' tlie pro
l:ip~cd mucous mt•mbrane, and tying it firmly with n single ligature : it is 
u~ually sufficient 10 apply one ligawre on either i:.i<lc, but mol'e may he rc
quil'cd if the prolap~e be extensive. The parts ~11011ld then be carefully 
rcrmned through ihc Rplnnctcr , and :111 opium supposi 1ory introduced. 

3. C'ousti,., tlw /;ll"o ng ni1ric acid being the b(·~t, may!)(' applied, through 
a f't·nei:;trntecl speculum, ns din·ctt>d in the Ca/;C of pilcR, or to the proLnalcd 
gut, before reduction, a"' advi~ccl by Allingli::un . 

I. The Clamp and Cc,ittery mc1hod is pl'rhap~ the best mode of treatment. 
Longitudinal folds of' mu('ou~ mcmbra.ne are to be 
seized with Smith's c·hunp :md cut off with scis::-o rs, Fig. 447. 
tllf' pcdicle bt:ing thl•n ~l'ared with a hot iron . ~-·, 

5 . . Excision of a v.s /wped Se_qment of' the i:.pl1inc- \, 
ter on one or both i<idcs has bl•cn occasionally prac- . \ 
ti;;t"d, but is a sen>rc mode of tl'Catment, :1nd may be n 

followed by focal intontinencc. 
Finally, in cases in which opNatin~ intcrf'c-rence 

is 11ot deemed :1d\'i~ablc 1 great comfo~·t may he al"- . 
fordtd by the adaptation o/' a well-fitting aual truss 
or ::iupportcr, sucl1 a~ shown in Fig. 417. 

l'in,,\,l,L\TIO~ OF THC RECTAL i:'Ot'C1n:s. 

Th<' pouches or lacuna' of the rectum nre sometimes much enlarged, ehi(•fly 
in old people, becoming cli~tcndc<l with fi·cal matter, and :.1s u co11."C<Jlte11ce 
iuflanwcl or ulccr:HC'd, and c:wsing: intense itching, and ofh:n SC\"Crc pain, un
accompanied, howcn·r, by spasm of the splii n('lc r. This aflPction was fi1·st 

t~~~~;!.;:~~:~xf.?~:!.f.~:~:~'~!~~r:~~;;,:~~::;~:,~f ~;~~:;:;:'.if 5):~·;:::a 
and excisiug the mucous fold at its base with cur\'c<l .sci.ssor:s. 

N..:l.'ltALGIA 01'' TllE ANt:S. 

This usually occurs as a symptom of" some local lesion (:is painful ulcel' of 
the rectum), but may exist independently. Tlic treatment in such cases i:s 

53 
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very tmsatisfactory; the free use of quini;i and the locri.l application of bella
donna are perhaps the best remedies. 

Prn;1nTUS on 1Tc 111sc Of' THE Axes. 

~li~tl\ili;l,lf llti 
mi.led lotions or weak ::-olutions of liydrocyanic acid nrny aliso he employed, or 
a. weak solution of carbolic acid (gl'. ,·-t.§j). Arsc11i<· is often of service as 
an internal remedy, anc\ may Le com·cnicntly given in the form or :u·scnious 
acid, combined. in a pill with iron :t11d quini:i. 

CHAPTER XLIII. 

DISEASES OF THE .\BDQ)ll:'UL ORG-ANS, AND V~\RIOUS OPERATIONS ON 

TllE .-\HOO.HEN. 

PAHA CENTES IS AHDO)llN'l S. 

PAHACESTE STS aLdominis, or u th e opt•ration of tapping," is not unf're
qncntly r('quircd in cnses of a!'ciks a.nd ov:irian dropsy. Tlie circum,:;tances 
which in any particular case i11dica1e or contra-indicate tliis operation, a.re 
diseus!:cd in w01·ks on the 1-'raclice of Medicine or 011 the DisCu51'S Peculiur 
to "\\'oml.!11, and it will, tlicrcf'ore,only be 111.!Cessnry to describe in thc:5e pages 
the m:unml procedure it i-elf. 

The bladder basing bet'n empti ed, th e 1mtient i-its on the edge of the betl , 
or lies mi c it brr siclc. a Lroad four-tailed fl:i.nnel Laudage b1:.·ing laid O\'er !lie 
uppt!r part of the abdomen, and the ends cro5sc<l Lchiud, a11d firmly held by 
an a~:sii-tant. Tlic surgt'on makes n short incision in tlti• median line :ihout 
an inch and a half hclow th e umbilicu ,:;, dividing the supe rficial st ructures , and 
then wi11i a quick motion thrusts in a full-sized troc:ar :\11d cnnula; tlic trocn.r 
bt.'ing withdrawn, tlie Oui<l i ~ allowed to eseape. and is collected in suitaLle 
ha,:;ins or paili-. \\'!tile the flow conti1n11.:s, the Lanllage sliould be continually 
ti~hte11ed, so as to compre::.i.~ the abdonwn and prc\c11t the occurrence of sy n
cope. 8lio1.lid the canula Lecomc clogged, it may be frce<l from obstruction 
by introfiuc111g a director or fkxible c:~theter . When n.ll the fluid lrn s been 
C\·acuated, the canula. is withdrawn n.nd the wound closed with a broad adhe
s ive st rip, the abdomen Leing s11ppor1 ed with a lirm compress and bandage. 

The steps of the operation as aLovc dcsC' ribed may be oecnsioually varied; 
tllll!:'-1 if the abdominal parictei> be tense and thin , the trocar m~~y be thrust in 
at once, without:\ preliminary incis ion, the ins trument being hindered from 
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penetrating too far b)' the operator'1' finger placed aboul li alf an inch from 
the point, while the eanula. may, if preforred, be pro,·ided with a stopcock 
:md flexible tube. as in the operation of paracentc:sii:; thoraci!:l. The pm1cturc 
in the median line is to be adop!cd in cases of as.cites, and indeed in e,·c ry 

Fig. -:1-:18. 

d 

,:a. ... \~. ~~ 

Tapping the abdomen. (FE'rgns•on.) 

instance, unless the unilateral charn.ctcr of the swelling should indic:ite the 
choice of another locality, when the puncture mar be made in the 
sponding linea !'emilunaris. 'Vhe 11 , as u.;;uully h;1ppens, the operation 
be repC'ated. the second puncture should be make a few lines a.born or 
the cica1r ix of the Jirst. 

The operation of tapping is rnrely attended by nny unplei\i'=n.nt results; it 
may occasionally, how<•ver. be follom•d by t he development of a low form ot 
peritonitis. and, in cn,.cs of drop~y from malignant cfo;easc, the wound of 
punclure may become 1he seat of S<'co1u.lary deposits. 

It might seem unnecessary to caution the surgeon 
11a11cy for abdominal or ovarian drop:;;y, but for !he 
occasionally been incautious.ly employed under such 
unfortunate result tlw.t cau be rcu.dily imagined. 

OVARIAN Tt.:\IQHS. 

T do not pnrpo:;c entering into any prolong-cd discu<;sion of the symptom~. 
diagnosis, and thcmpt•utic:- of ornr ian di,.casc, for these suhjects beiong more 
to the special domain of Gynrecolop:y tlmn to that of 8ur¥cry; it wilt be 
s11Hk ie11t LO enumernte the principal atff>clions with which ovarian tumors arc 
Jihly to be confOundcd, ancl to d<'scribc L.-iefly the various operati,•c pro· 
cedurcs which are t!mployed in their treatnH'nt. 1 

Diagnosis.-Fem/ Acrumulations in the crecum or other pnrts of" the 
larg(' inte,.tim· ham Leen mi:-tnken for onJri::ui tumors; tltc dingnosis m=1.r 
commonly be made Ly di~ital cxamina,1ion per i·ar;inam, tl1c foca l 1umor 
imparting(~ characreri,.1ic doughy sen~ation to the touch. 

PrelJnancy, l'itlie r normal or extra-uterine, i~ u~ually n.tll,11'1cd with 
obvious l'i.fllljltolll~ a.'S to pre\·eut the JlO~l'iibiJity of miRlake, anti. in 
doubt, a. brid' {!{·lay will ser,·e to clear up tlie diagnosis. 

Fi/.iro.nntsc11lar 1'1lmors of the Ute1·us can usually be distinguished from 

1 In the following p:tgrs I haw d1·:iwn frt>cl.v from Prof. T. Gaillard Thomas's excel· 
lent "l'ractical 'l'rcatiseon the Uiscascsof \Vowcn." 
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Fig. 449. 

Si11111·euterine1,robe,!mn\lestslze. 

tinuous with the uterus: arnl, finally, if the uterus be moH·cl b_v mcan<1 of tl1C' 
Fooun1l. 1hC' tumor mon:s wi1h it. Ou the othn hand. in :i cai-:e of O\arian 

:l:1~~o~~ t:;~·1:1~~.,~:~;t~l?:t::~1~~~r~~~~g:~1~1~11.·1 l~·~\~~~;1~~~~ 11~~~~/;~~iit1~~ .. :~~~~t~ •~1~t~~~ 
1uatcs, :tnd is smooth and not continuous with the 11tcru8; untl, 1inally, tho 
uterus can be moved without, tile tumor moving wiLh it. I t i~ to be noted, 
wi1h rcg:trd to the !:isl dia~no:'tic point, that it is the 1lferus and not the tumor 
which must be monlLle; for Lite upper part of a solid ulcrine growth may 
Le mo,·aLlt•, while iti' base is so 1ig-htly wedged in th(' superior strait of the 
pch•is . that no motion can be communicated to the ma~s through the uteri11c 
sound . 

. Ascites can commonly be distingui~hed by the char:tt'tcr of thC' 1unwfar
tion1 whid1 in abdominal drop..;,\' il'I uniform, but in O\'arian di.,t':l.$1• is l0t·3lizt•d 
at lirst to one or 01hcr iliac fo,;."a; by the flattening of tht• abdomen. in the 
ret•umbcnt poil.ture. owing to the a!'tcitic fluid :zravi1ating to the sid1·~ of the 
perito11eal c:n·ity; by the ch:wg-e in the li1H• of duliu?~S upon \"ariiition in 1hc 
patil'nt':-l poi<ition; by !ht• rc..;<11nlll<'l' nnteriorly when the p:llient lies 011 her 
back, owing to the i11te:-;ti11cs floating upward; hy tl1c prominence of the 
recto-\Ci-lical pouch. iu whieh fluctuation can Uc tlctl'Clcd by the fingi.:'r intl'O
ducPd into thl' vagina; hy the prl'"'ence of a distinct wave when the patic11t. 
roll"- in bed; und b~' the tOl'Xit<tt•nce of ~igns of tli!-<(':1'-\C of the heart, linr, 
or kidney. tl1c :;kin being offe11 l1ari-:l1 and jn.tmdi('ed, and the foet <edl•nialous 
at an early period of tl1e atlhtion. Jn dropt<

0
\' from di10case of the ornry, 011 

the other hand, beside the loe:il t·haraclcr of l11c ~w('\\ing in the early sta~c:-;, 
it is found that, owing to the fal't of the ftuicl bt'ing- contained in a tcni-e Cj'l'll, 
there is 110 tbitening of tllf' abdomen nor anterior resonance in the ~upiuc 
pos1urc; little or no rnriation i11 the li11e of tluln<.·ss; no prominence of Dou~
las'l' cu l-dc-:;ac; HO abdominal W:l\"l' when tl1e pnticul rolls in bed; aud no 
e,•itlence (except U_v :i coiut'idt·nct•) of disease of other \' iscera. Fi1mlly 1 in 
a doubtfu l case, the diagnosis may be made by examining 1he fluid withdrawn 
by tapping, which, if 1he di~t·ast! he o,·arian 1 will probably be found to co11-

~~\:,£;~;~::;~,~~;.~~\:c~~~;:~\~:l:~~::;l:£:~1;;;~~~~'1~~~!:~::~:E::~:~~£~~:f i~~:~,f il 
lw jWCtdi:.u· to onu·i:m Huid~, but their ,-icws have not been uni\'er::;ally ~1c
cep1ccl by pathologists. Foulis nnd Kuow~lcy Thornton liave desrribcd ccr-
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fain groups of cells as being peculiar to the fluid from malignant growths of 
the oni.ry o r peritoneum. 

Cystic Disease of tlte Broad Ligriment "o closely rc,.embles that of ihc 
onwy, that a diagnosis is freque1itl}' impo,.sible, though if tl w fluid removed 
by tappinµ: were found to be non-a.lbuminous and like that of a8cites, there 
wonhl be strong rea~on fo r bclic,·ing that tl1e ovary was 110t implicated. 

The fluid from Ji'ibro-cystic Tumors of the Uterus is, <1ccording to Atlee 
and other authorities. remarkably free from morphologic::il elements, while it 
coagulates spont:rncously and <'Ompletely. Drysdalt> <ll'sC'l"ibes a peculiar cell 
wbi<'h he belie,·cs to be <'haracteristic of this form of tumor. 

Other abnormal condition~ may be occasionally rnistakPn fOr ovarian 
tumors, such as liydatids, uterine distension )1"0111 retention of the menstrual 
secretion, acc1rnwlation of fat in the 0111entam or abdominal w<tlls, J>articd 
conlractious of t/1e recti muscles, hyd1·onephrosis, and cysts of the l.:idney or 
spleen. 

Though the diag-nosis of ova rian tumors can, in most instances, be made 
with tolernble c€'rtainty, by careful and repea1cd examination, yet cases occa
sionally occur which completely baflle the most cautious obsen·e r , and it has 
n•peateclly happened that the operation of O\":triotomy lias been undertaken in 
cases in whic h no OY~irian tumor conld be found, the morbid growth being 
p(>rha.ps connect~<l with the uterus, kiduey, spleen, or omentum; or more 
rarely there being no tumor at all (see Phantom 'l'nmor, p. <179). The difn~ 
cuhy, and in some cases impossibility, of making a correct cliagno:::is, is one 
of the stron:i;c,:.t arguments a~ain10t the propriety of O\'ariotomy; :rnd yet ihe 
operation :-hould not on this account be conRitlerccl unjust ifiable, more than 
should the ligation of :uleries for :ineuri;:;m, on the ground that delign.tion has 
been occasionally pe1formed when no aneurism existed. 

Treatment.-Solid tumors of the ornry do not, as a rule, call for ope
rative interference, and the same may be :mid of" tho,:.c tumors which cont:\in 
both solid and.fi11id Plements 1 with the exception of the fibro-cystic tumor, or 
cystic sarcoma. which may occasion:tl!y be properly rcmO\·ed by ovariotomy. 
llence the remarks which follow arf> jo be understood as applying to the treat
ment of cysts of the O\":U')', which are of much commoner occurrence than the 
othf>r forms of tumor. The question whether or not a tumor of the oniry be 
cystic, can usually !hough not inn\riably be de(•ided by noting the presence 
or :ibsence of fluctuation, upon external. and especially upon n1ginal palpa
tion. In any case of doubt. an exploratory puncture with a small trocar 
should be resorted to. There may be a single cyst, or the tumor ma.y be 
111tdtilocnlar; in the latter ca;::;e the SC'conrlary cysts may sometimes be recog
nized by palpationi and 1he coniained fluid is u;::;un lly darker and more viscid 
than that of a cyst which is unilocuhl.r; f;.ingle cyst8, moreover, rarely attain 
H V(;'ry large size; the distinction is of impo1·rrmcc a.s reg:mls the progno8is of 
the case, single <'ysls bPing occasionally curablti by milder measmes than oni
riotomy, and offering a better prospect of rc<·overy after tliat operation, th:rn 
multiloculnr growths. Another point which i" usually cons idered of great 
importance as regards tl1e prognosis of' ovariotomy, is the JWCRcnce or :th:::cnce 
of adhc~ions; thc;;;e may e.omeiimeR be dl'tectcd by carefu l palp:-1tion and aus
cultation, but, on the other hand, may <'Xist without µ::iving :my evidence of 
1beir prt>scnce; it is prohablP, l1 owt·n11'. that, :is rem:-u·ked by Spcnccr 'Velh;, 
the prognosis after operation is more i11fl11encC'd by the age and general con
diiion of the patient than by the size nrnl condition of lhe tumor. According 
lo this writer, the prognosis is more fi~vorahle in patic-nli' under twenty or O\'er 
sixty years of age, tlinn in those at an intt'rmedi<H<' p('riod of' Iii(•. The exiRt
cnce of peh:fr adhesions is more to be dreaded than tliat of adhesions to the 
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I'.~~~,~~:~,i~:;~·~,;~:;~(:~:1~~'.~·::l~~i~.',:~~~~~!~!'.:i::~:~:: 1~,;~;.~,~E~;~'.~C:l:~~:,'.~::~~ 
with ten rccoverif"s, 

The surµ;iral prOC'cdure.s re~orlt•d to in 1_h~· tr~at_me~t of ~':a.ri:Ln cyst;;:, are 
tapping, drainage. incision, partiol exc1swn, U1Jecl1on oj t0drn.e, galvcmo
puncture, and ovariotomy. 

~Jliiiitititlil~!!lli!! 
Pig. -1:50. 

in the lar~e majority of insta.ncC's tapping- :tct~ only as a pnllia.li,·e, it lta.s 
ooca"ionally bct·n followNI by permanent reco\"CI')'; an additio1ml argumeut. 
in fa\"Or Of the pnU'tice which has been recommended. 'l'apping tlirou_q/1 tlie 
tmgina or rel't11111 is occasionally preferred Lo the ordinary opcra.tion through 
the :Lbdomin:d parictes. 

2. Drainage is effected Uy enlarging- the rnmcture made in parietal or 
rn:!inal pa.n\\.:f•nte"i8, and intro1lucing a tulx.- which is fixed so a.-. t.o allow the 
C:-<C:tpe of fluitl, nnd, if nf'cc~::a.ry. the wa.....,hing- out of the cyst wi1h simple or 
mcclicatC'd injt·<·tion~. This modt• of tn•a!Jll(•nt. is chicHy adapted to cMes 
of' unilocular cyst, in wl1ich ov:iriotomy is contm.iudicated by the extcn1 of 
adhesions . 

3. Incision ('OnsiMs in layin7 open the tumor 1hro117h the abdominal 
wall or ,·agina; this pl:in. whi<·h may be c·on,iill'r<'ll a modifil'ation of that la ...... t 
nwntioned, is best adapted for tlw rreatmrnt of firmly adherent multi!o('11]ar 
cy1'<ts., which do not admit of O\'ario1omy on thl• Oil(' hand, nor of :.iinple dmin
ag-c on the Olht•r. BC'rnutz :uh is('S incisicm as preferable to ontriotomy in 
c:.L.;;es of suppurating dcrmoid cyst. 

4. Partial Excision ('Ono.;ists in cutting a.way a small portion of the 
anwrior wall of tlu~ cyst. and allowing the conh·nts 10 escap<• into the pcri
tow·al c:n·i1y; this mode of tn·atmcnt i;:; more applicable 10 case:'! of' cystic 
di"'t'a'"'e of' the liroad ligament than to tlLo:i.c in which the ovary is invoh,c<l 
(S<·c p. ~37). 
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5. Injection of Iodine fo r the cure of ov:irian cysts, appears to hnse 
been lirst ..-uccc~sfully employed b.v Dt·. Alison. of Indiana, i11 18 IG, but was 
not brought prominently before the profi.:1'.;io11 until :some years aft(;rwanl-:, 
through the writings of Boinet, and otlll'r Eurnpcan s nr~<.·ons. The formula 
recommemled by Boinct ii' JO O parts each of tincture of iodine and w:1ter 1 

with 1 parts of iodide of pota~~ium. The operation co11:;ists in introdueing 
throuµ-h the canula (after tapping) :L ficxible catiH..'H"r, by means ol' which 
from four to ten ounces of 1he solution are injected. the liquid being with
drawn again after ten or filiN.•n minutes; tlic catliett·r is retained as long as 
may be thought neces8:Lry, the injection~, 1he strun~th of wlii('h ii; graclually 
increa,.;ed, being occa<;;ionally repeated. This mode of trc:ument. should, 
:iccording to Peaslee, be rt..'servcd for cao;.es of unilocular cysL. wili1 cleiir, 
Sf:'rous coutents, in which Rimple tapping has been prl'\'ionsly (' mployctl at 
lea"t once; IJy so limiting its application. Dr. Pea.,lcf:' brlines that thr mor
tality of the operation would be rt.!duced to one in ten, and the proportion of 
cures increased to one in three. 

6. Galvanopuncture is recommended by Semeledcr, who reports three 
reeoHries by this mode of u·catment. 

'7. Ovariotomy, or the fo rmal extirpation of a disem:.ed ont.ry, was s11g
ge:0;tcd by Wm. Hunter and rccomme1Hled b:-i· .John Bell; hut 1he first suqteon 
who actually 1-csorted to the operat ion was )[cDowell. of Kentu('ky, wlio per
fonurd the first ornriotomy in the year 1809. This case was successful. the 
patient sun·i ... ing thirty-two years. .McDowell repeated the operation :1bout 
a dozen times, with Yarying succcs.s, and his example was followed by a fow 
sur~eons both a.t home ancl abroad, but for many ycms the feeli1~g of the pro
fe!';i'ion at large wru; that oYariotomy was an mljustifiable procedllre, and it is 
within a compar:.ui,·ely !5hort period only that this operation has been generally 
accepted at" a legitimate resource of ~urgC'ry. Among those who have acquired 
most. distinction as ovariotomi!';IS may be partieulnrly mentioned Bird , Clay, 
Baker Brown, Tyler ::,mi1h, " rells, Bryant, and Keith, among British ~ur
geons; \Y. L. and J. L. Atlee, Kimball, Dunlap, Peaslee, a.ml Thomas, in 
our own country, and Koeherle, in France. 

The opera\ ion is not usual I:-.• a n:ry dilficult one, but is always one of great 
gnn·ity, th" mortality in the hands of the most sk ilful ovariotomists aYerag
ing from 24 to 30 pt·r cent. 1 This i:- in it~elf no \'al id objection to the opera
tion, fo r the <leath-ratc is less th:.in I hat of' many other operations which are 
uni\·er;:.al\y recognizeJ as legitimate; but it is surely suflicil"'nt to render the 
surgeon very <'autious in his prognosis, and to induce him to neglect no means 
of ~atisfying him!';c)f' both as to tile accuracy of' Iii:;; diagno~is, and as to the 
applicability of the ope ratio n to the particul:i.1· ca.1:;c with which he liaiil to deal. 
As Spencer " rell:; ju:;tly rema.rh, •i it is selrlorn th:it a Rlll')!;con is calle<l upon 
to perform ovariotomy in order to ;;:a\·e n patient from imminent death. 
There is genernlly as much time for discus~ion as in tlte parallel case of litho
tomy in the male adult. And in both ca;:es, tl1c respon:0;ibility of operating, 
with the full knowledge tliat if the patient be not ~:l\"(•d by the operation he 
or she is killed by it, must be fairly faced." This rcspo11siLility, mon•oyer, 
is one which the :::.urgeon has no right to throw upon the patie11t ; every woman 
knows that, after an operation like ovariotomy. she may die or she may get 
well, and it is to the superior knowledge and wide expcrierwe of the surgeon 
that she looks for ad\'ice as to whether the operation is or is no!. desirable in 
her particular ca,;e. The ultimate t!Pcision in 1hii::., as in every other Ct1.se, 

1 Spencer Wells has published records of !}00 cases, of which 221 l)l'OVed fatal. 
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mnst of course rest with the p:iti ent, but the suqzeon should honest ly and 
plainly ex press hi s opinion, whethe r it he farnrable or tmfavornblc; nnd if, 
;1fter a full and ca reful consideration of all the c ircumstances of lhc case, he 
is brought to the conc lusion that tlie operation is, upon the whole, not achirn
ble, he should. in my judgment, s imply tlecline to opera.le. 

The Operation o.f Oi·ariotomy m;_ty be p<:'rformed as follows: The patient's 
bowels should h:l\·e bf'en emptied by the nt.lministration of a dose of' castor oil 
a day or two previously, and by meaus of' an e nema on the morning appointed 
for the operntion . The temperature of the room should be at least 70° Falu·., 
and the table well co,·ered with blankets; the patie nt should be thorou,ghl y 
am.l'sthet ized, and at 1he last moment the contents of the Lladdcr should Le 
crncnated by m(•ans of the catheter. 

The fi1·s t incision is made to correspond as nearl.r as poss ible to the po~ ition 
of the linea alba, and m:iy reach from abou t an inch or au inch and a half 
below the umbilicus to within two inches of the pubes, though, in many in
s tances, a smaller wountl may be suffi cient. \\"ell s's stati stics, however, go 
to show that provided that the inc ision does not extend abo,·e the mnJ,ili c us, 
its exact length in inclies does not aflCc t tli e r esult of the operatio11. ThP. 
di ssec tion is cautiously continued until the peri toneum is rcacli ed , when, all 
hemorrli:ige kn·ing been checked, this n11::mbra 11 e is opened by picking if up 
with forceps, making a !'mall cut, and then introducing th e left forefinger, 
upon which as a direc tor the wound is enlarged to the full extent of tlt1..• ex
ternal incis ion. A small quantity of se rum now usually makes it:;; escape, 
when the cy:;;t wall probably prel'ieni s itself immediately below the wound; 
should a fold of omenL111n or a loop of' intest ine int ervene, these should be 
ca refully lift('(\ off and put to one side. 

The surgeon then proceeds lo itffCStignte the extent of a~s, if there 
be any, Ly introducing fi rst two or three fin gers dipped in lukewnrm "nrti
ficial serum ," then a curnd steel sound dipped in the snme, r.;o as lo sweep 
around the Unse of the tumor, and finally, if necessary, the whole l1and. The 
" artifi cial se rllln," the use of which was suggrstrd by Dr. l'.)eas lcc. consists 
of half an oun(·c of talJ\e-snJt, six drac bms or white of e:;r~ . and two quarts 
of water. If the adhesions be extensive , or if the tumor be now asce rtained 
to be chiefly or entirely solid 1 it may be ncccsf.;ary to carry the incision above 
the umbilicus-this being done by n cu rve to the left side , so as to avoid 
wounding the round ligament of the liver. 8ho11lcl ili r adhesions be found so 
firm and extensive as to forbid the l1opc of remo,·i ng the tumor, the ~u rgcon 
may attempt tlie 1rea1mcnt by drainage, in('i sion, pnni:'l excil' ion 1 or injec tion 
of iod ine, according to the clmr:ictcr of the cyst-whe thCl' si117le or muhilo
culn.r-and the 1mtur<' of it s contents, which ma.y be ascertained by making 
an exploratory puncture wi1h n. small 1roca r. (Sec pp- 8371 838.) If the 
a<lhc:-<ions be lc.$S firm and PXtensive, those which are accpssible may be ca re
fully separat ed by the fingers, thus complet ing what may be called ihc second 
stage of the operation. 

The third stage consis ts in turning the patient on her s ide. and then lessen
ing the s ize of the lumor by tapping the cyst, or the prinPipal cys1s1 if there 
be more than one--goo<l im;truments for the purpose being the win gl.'d trocar 
and canula of Spcncl'r \\"el ls , or the ingenious hollow tl'Ocars de ,·ised by 
Dr. l\kars and Dr. lloclg-t>, of th is city. nm! Dr. Fitch, of .Kew Brunswick 
( Fig. 45 1 ) . The fluid m:Ly be conveyed :1way through n. fl exible ttibc, while 
the cys t-wall is ll<'ld forward~ with vul l'll' llnm forceps, and compress ion of the 
abdomen kept up by the hand::; of an a._<;;:;i:-;ta.nt. The sac having been suffi
ciently reduced in siz<', is now ,gently draw n out through the exte rnal wou nd , 
any remaining adhesions being seve red by the harnl, by a sm:ill cauti·ry iron 
(or the galvanic cautery), by an {1craseur, or by sc issors, according to the 
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peculiar circumstances of the case. If nny hemorrhage occur, it may be 
controlled by tor:;ion, by styptics, by the cautcry, or by the ligature; in 
the latter case, silYer wire should be nscd, or, which would pnhaps :rnswer 
equally well, the antiseptic ligature of Prof. Lister. If tlie adhesions bu ill
scparable, it may be necessary to lease a portion of the cyst -wnll , which J. 
L. Atlee ach·iscs should tlwn be secured with the clamp, llw abdominal wound 
being carefully closed below the instrument. 

Fig. 451. 

The next step is to secure the pedicle of the tumor, so as to prevent hcmor
rluige. This may be done by means of the ligature or the clamp; by di
,·iding the pedicle with the frraseur or the actua l cnutery; by applying 
torsion to each individual vei:;sel as lt is cut ncross; or by enucleatin,r/ the 
tumor in the ingC'nious way recommC'nded by Miner, of Buffalo, sons to a,·oid 
hemorrhage by tearing acr05$ tlte vef'sels at their peripheral terminations. 
If sufficiently long, the pedicle should be fixed between the lips of the wound, 
but if too short for this, it must be returned into the abdominal c:wity; or it 
may be" pocketed" in the deeper part of the incision (as sugg-es ted by Storer, 
of Boston), the external wound being accurat<>ly closed above it. " 'hen the 
stump is to be fixed in the exte rnal wound, the use of the clamp is probably 
the best method of securing tbe pcdicle. Several varieties of clamp have 

Fig. 452. 

Atlce'sclam1>. 

been employed, those de,·i:.:;ed by ·wel ls. Kocberle, Atlee, and Dawson, being 
perhaps the best. 'Vhen tl1e :.:;tump i.-; i:;o short as to render its restoration to 
the abdominal cavity necessary, a different pl:m mui:;t be adopted; herC' the 
surgeon may choose between slow divi:.:;ion of the pedicle and the applic:ition 
of torsion to each separate vessel, the use of the actual ca.utcry, and the em-
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ployment of the Jignture. lias noL been resorted to suffi ci('nt ly often 
to aJlow a posi1ive opinion as to meri ts. If the ligature be employed, tile 
pecliclc is trnnsfixetl nm! tied in two parts, wh('11 the e 11ds m~iy be broug-ht out 
at tlie lower entl of the wound (C lay's method), or may be cut F: li ort mul 
dropped into the per itone;t! ca,·ity, a.s advised by T y ler Smith and Pcn~lce; 
if the short t ut li gature be used, it should bu of s iln-'r wire, as advi.;;:ed hy 
Sims, or rendered antiseptic in tlie way rC'commended by Prof. Li.-;t e r. 
Hayes, of Dublin , n•commcnds t l1e u:::c of a catgut liga lure ;tpplictl subper i
tom'ally, so ns to close the vessels witliout endangering the ,·italit y of the 
stump. If the cautery be nscd (as was clone hy Baker Brown ), the surro uncling 
part:; may be protected by t l1e use of the clamp-shidd devised by Prof. 
Storer. 

The pediele being secured , and the tumor removed, the surgeon examines 
the other O\"a r-y (excisi ng it also, if it be di sC'a:-edJ, and then, having clcansccl 
tl1P pe ritoneum by careful spong ing, closes t il e wound wiLh large harelip pi11:-, 
or wit.Ii deep and superficial sutures, rind a pplies wa1er-dre!-sing or o iled lint , 
supporting the whole abdomt>n with a broad Aamwl bnndage. The sutures 
should be made of s ih·er or flexible iron wire, and the deep se t should pn~s 
through the whole 1hickness of the abdo minal wall, including the peritoneum. 
Sims rC>commends that, unl ess the n.nti;;eptic method be used, a ptmct1 11·e 
should be made fro1n the ' 'agina, throug h the recto-11 tl'rine fold of the perito
neu m (Douglas's cul-rle-snc), a.nfl a drainage tube introduc,,d ; or, if c nuclca
tion have hecn practised, t.wo llrainagc tubes, one into rhc casity of t he pclvii'l, 
and one between the folds of' the pedicle:1 1hcse drainage tubes may, if 
lhou~ht proper, be broughl out at the lower part of the abdom inal wound, so 
as to facilitate the use of disinf'e«ting injec ti ons, if tl1ese should become neces
sary. Sims's phln has been succe~sfull y fo llowed by other snrgeons, including 
llahn nnd 8piegelbcrg, but is thought unacld .o:a.ble by Spencer " 'ells , who 
rese rves puncture aml drainnge for exceptio1ml ca~es. 

The ajter-freatment cons ists in adopting means to prevent the occurrence 
of peritoniti1', whic h is the en.use of death in about one-fourth of the fatal 
cnses. Tlie paLient should be kept perfectly qui<·t and tranqui l, and fed upon 
liquid diet for ten days or n. fortni,::!;hl after the operation . A Sims's cHllieter 
should be retained in the bhidde r during the first four or fi,•e days, and the 

Fig. 453. 

Slms'aalgmold<:atlieter. 

bowels locked up by the moderate use of opium fo r a.bout lwo weeks. If 
there be much tympanitie di1'tensio11, a simple enema may be give11 o n the 
eighth or n inth day . The chief :-oun:es of danger, bl.•side 1<hock and nervous 

l~~~~11'.-~!'.oi1;;d~~~~l,s~i~~~~~~~::;,gl1~~1~;1;!~~~~j1:e11~:.~~11~~~~~i ~~l~1 ~:c 1~1i.c d~~~~~1~~~~~ 1'. ~::: 
ope ration. Hemo rrhage mu:-t be arrested hy exposin~ or opening the wound, 
a 11d securing the b!t.•Nling ,·essel iu the pedic!e, and peritoniti s is to be treated 

~1i1tl~~~ ~~·~~ ~~es~:~bi~-~~ii~~o1~1:e:~~~1~>1~11;~~~ ~::; ic ~~;~i~~1~J ,.b~~~~,~~s t l~:sei~~1~'1~1ic~:~ 
tions. W ells and Thornton apply co ld to the head by P ct igand's coil, as a 

Ohio, rccommcmls tlw.t the }lt!dicl..: itself should Uc iuvcrtcd 



8-!3 

rnea.ns of reducing the temper:.tturc of Ili c body. Should symptoms of septic 
poisoning supen·enc, the lower part of the iucision should be opened sufH
cient ly to allow the introduction of an elas ti c catheter, through which disin
fectant solut ions may he injet1ed, and tlie peritoneal c:wi 1y washed out1 as 
recommended by Dr. Pcaslcl'. Thi:;; .<;;urgron reports Sf'\' Cral successful cases, 
in one of which no less than 1:15 i11jcetions were made in t\1c course of 78 tl:\ys. 
The best disinfoctants for tlw purpose are probably tlie Liq. sod:c chlol' in:ttis 
nnd carbolic acid, cithl'r b1·ing, of course, ve ry much diluted. Qninia should, 
at the s:tmc time, be freely given int t-rnally. The sutures may be removed, 
a fow at a time, from the fifth to t,he tenth day. 

Vaginal Ovariotomy, or the removal of an o,·arian tumor through 
the posterior wall of the n1gina, an operation which has been pmctised by 
Tltornai'., " ring, O:wis. C:ilmorc, :w<l Goodell, may occasionally be preferred 
to the ordinary operation, but is manifestly suited ouly to cases in which the 
tumor is small, and free frorn adhesions. 

Rectal Ovariotomy.-Mr. A. "r· Stocks, an English surgeon, has 
recorded a remarkable cast>, in which an ornrian cyst pro!ruded through the 
rectum, and was successfully rcmoYed through an incision in the anterior 
wall of that organ. 

Normal Ovariotomy i Oophorotomy i Battey1s Operation.
These names have been applied to an opnation introduced by Dr. Battey, of 
Georgia, :md since repeated by se\"eral sul'gcous, including Sim::;, Peaslee, 
Thomas, S:~bine, Trenholme, Engelmann, Frew, and Goodell; it consists in 
thP remo,·al of' one or both O\·:wies, e\·en when not obviously diseased, as a 
means of hast(•ning the menopa11se1 when that may seem desirable. The 
glands are removed either by abdominal section or througl1 the posterior wall 
of 1he vagina, Min Thonrn.s's operation of n1.gi11al ornriotomy. Engclnrn.nn 
has analyzed 36 terminated cases, anti finds !hat 8 patients were cured, 
8 improved, 9 not benefitec.I. 01· ma,de worse, while l l died-a record which 
seems to me h~\l'dly to ju~tify a repetition of the operation, unless in V('l'Y ex
Ct:ptional in::;t::tnces. 

Double Ovariotomy was first performed by Dr. J. L. Atlee, of J .. a n
caste r, Pa., in 18-13, and has been ~ince repen,ted hy St"\'craJ su rgeons, among 
whom may be particularly nH.·ntioned Dr. Peaslee, who reported his third 
case in J 86..l.. The 01wration is :~tt(•111lccl with bnt little grc•iiter difficulty and 
risk than that of removing a single ornry, but has the ncces::;ary disadvantage 
of rendering the patient sterile. 

Extirpation of both Ovaries and of the Uterus has been not 
unfreqtwntly performed, I.wt usually \\"itlt a foial rc~ulL (,;ee Chapter :XLYIL). 
In the li::d1t of JHL'il experi ence, the repetition of tlie operation cmrnot be re
commended, though it i ~, of cour~(·, p051liblc that. wider oh~ervation may, at 
some future time, compd the rendition of a more favorable ,·crdict with 
J"f•gard Lo this open.ttion, as it. has already done with regard to the simpler 
procedure of oniriotomy. 

C.t::S.\HEA:'i SECTIO~, l~TC. 

The Ccesnrean section may he pC'1formecl with the hope of i'JWing the child 
n.lo11c (in ca"-e of sudden death occurring to a womnn fo.r a<lnwcctl in pn·~
nancy), or with the hope of sav ing both mother and chi ld , in cases of extreme 
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deformity of the pch'i$, Cle . The operation consists in opening thl• abdo
minal cavity in the median line (a" in ornriotomy), incising the womb, rup
turing: the membranC!'i and exti·aeting with 1hc lt'a51 po;':sihle tlelay both (']iild 
and pla.centa. Blecdinp: is then 10 be a1TeRted, the peritoneal t:n·ity dean~eil 
hy sponp;ing, :ind the ulerine wound nnd 1bat of the abdominal pariNes sqx1.
ra.tely clof'ed with i:uturcs. Some difference of opinion prernilR as to whether 
su ture:; should or Rhoulcl not be applied to the uterus ; if it be determined to 
use them (as set>ms to me judicious;, tit<' material should be ~ih·er or iron 
wire, or strong silk or thrcml; if', on the oilier hand, uterine s111ures are to he 
diRpcrn;cd with, :1 drainage tube may be properly introduced (as advii-ed by 
Depaul), one end coming out by the abdomina l wound, and tile otlier by 1he 
vng'ina. The aftcr-treatmc11t is <iirectccl to the pre,·ention of peri1onitis. 
'Vhen performed during the first 21 homs of lahor. the sin.ti.sties of the ope
ration are more i-atisfactory than might be anlicipated, 21 American cases 
referred to by llarriR, of this city, kwin~ resulted in the prescrnition of 18 
mothers ancl 21 children . The s.amc writer has rollected, in all. 108 cai-cs 
from Anwrican ;.:;omces, giving a totnJ mortality of' :58 mothers. Porro, 
8paeth, and Muller l1arn reported succei-sfo l ca,.es of Cics.arcnn s.ection sup
plcm<-'ntcd by extirpation of t he 11teru~. The C'x:sarean section lrn.s been 
OC('asionally repeated on the same palient, in 8uccessi,·e prcgnancil·s, from two 
to sc,·en times. 

Laparntom!J for r11ptt1re of the pre_q11ant ute1·11s is often 
varie1y of Ca'f'larean section, but ii:, according- to IJarri si a 
operation. The .-teps of the procedure arc the i:nmc as in 
excPpt that the incision of the womb is not required. 

Laparotomy mny be called for in Crt$l'S of' extra. uterine pregnancy. The 
abdominal ('a\"ily ha'"ing been opened, the ~ac contain ing tlif' f(.etu:-:: is ra.1·c
fully incised, nnd the f'retus rcmo,·ml. Koeberlc, Lawson Tait, and ll arris 
advi~e that the plncenta should be left hi silt!, !he peri1one;1J pasity being 
carefully closed while the nhnormal sac is left open. The placenta is ulti
mately discharged piece-men!, when the Ra.C, which must be frequently wnshecl 
out by syrin7iug-i grndunlly bePomes ob lit cr:tted. 

Laparo-elytrotomy, or opt•ning- the ,·agina through the abdominal wall 
above Poupart's ligaml'nt (a.n operation dl'vised by Ritgcn, Pli_ysick, and 
R:wclelotquc), is recommended by Thomas and Skene, as a substitute for 
Cmsarean sect ion . 

NEPllHOTQ)IY l.'QH. RE=--AL CALCULUS (LIT ll O-NEP lllWT0'.\11"). 

Ca.lculons concretions have been not unfr<'q11ent,Jy extracted from the kidney 
or m·etcri in cal't•s in which t.he cxiRtcncc of' an abscess' or urinary fistula has 
sen-eel f\S an indication for the proceeding-, but the first formal ncphrotomy 
for the remornl of renal calculus app<'n.1·s to have been perfornwcl by an 
]ta.lian s11rgcon 1 named Marchetti, in the l:tt!er part of the SC\"ClltPenth c·cn
lury. 8l'vernl concretion!' were extrarted1 and the patient recovered with a 
renal fi~tuht. The rniva.l of this operation has been recently ach-o('afetl by 
T. Smith (in a paper in the flledico-C!tfrurgical 'Pransactions, YOL lii.), who 
rccommC'mlR a lon:;?;itudinal in('ision nlong the outer border of thP erector 
spin:~ mui-<'le, c·xtcnding clo,~·nwnrds four inches from the lower margin of the 
last rib. The incil'ion is cautiously d('epened 1mtil the fingf'r can be plated 
upon tlie hihis of the kiduey. when, if thought proper, this or~an can be laid 
opt•tl. This operation <loC'~ not involve the peritoneal ca\"ity, ~o that there is 
little risk of peritonitis, whill' minary infiltration is prrnnted by the depend
ing posit ion of the wound. The great objection to the procedure is the ditfi-

I As in tlic case of the late Mr . Stal"tin, a well-known English surgeon.• 
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ExTIRPATfOX OF THE SPLEt-:N". 

The spleen has been excised for traumatic cnuses, and in cases of cystic 
disease an<l of chronic en largement <'Onnectc<l with lcucocythemia: Dr. Otis 
has tabulated 26 cases of splenotomy for all ca1115c~, but from these should be 
deducted one (Dorsey's), in which the organ does not seem to have been 
actually remo,·ed. To the remaining 2.), may be add('J other cases since 
recorded by Crbinati, \\·ntson, l\forkham, Eiins, Pietrzycki, Martin. Faris, 
11. L . Browne, Simmon::, l ... :rne, Billroth (two cases), Pfan, "·ells, and 
Koebcrle (their seco11d operation:-i), gi,·iug a total of .JO cases, 20 having been 
for trauma.Lie causes, and all haxing terminated succe::sfully, while of' the 20 
operations for disease at least 13 L'llded in death. '\' l1il c1 therefore, excis ion 
would appear to be justifiable in a case of wound attended by protrusion of the 
organ, .sple11otomy for <lisea::,cd coudi tions of the viscus has 11ot. been suffi
ciently :>ucce~sf'ul to encourage a repetition of the procedure. H emorrhage 
during or subsequent lo the operation, appears to han: been the cause of death 
in mo.:itof the fatal cases. 

Resection of the Pyloric Extremity of the Stomach is sug
ge.:ited by Gu~"'c11l;aner and "'iniwatrr as ;i l'C111cdy for cancer of that organ, 
but the operation does not. nppear to have been as yet practised on the liunmn 
subject. 

P ancreatotomy1 or exci~ion of a pol'tion of the pancrea:<. in case!! of' 
abdominal wound with protrusion of that oq:mn, Hppears lo ha'"e been success
fully performed in six cases by Caldwell, Labonlcric, JOebcrgi Thompson, 
Justin, an<l ll. Allen. 

'rREAT:ilEXT OF AooomXAJ, ABSCESSES. 

The surgeon is occa:;iona.lly culled llpon to e,·nclHite collections of pus 
which h:we been formNI i11 c01mection with tlie liver, gall -Ulaclclcr, spleen, 
kidney, intestinal canal, or ova l'y, or in the deep layers of areolar tissue found 
in the neighborhood of the broad ligament, 
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Hepatic Abscess is not unfrequently met with in tropical r('gions. The 
pus may occa:3ionall y find a vent inlo a neighboring: portion of inLCi::tinc, or 
may p('l'forate the diaphragm anrl entf'r the lung, 01· tinnily may point exter
m\lly. In the latter case ...;urgical interference m:b)' be rf'quircd, the treatmmt 
consisting in puncturing the abscess with an aspirator or a f'mull trotal' :rnd 
canula, the latter being pro\·idc<l with a stopcock as in tlie operation for para
cente:sis thoracis. Si...;tach, however, employs a large trocar, am! washes out 
the cavity of the abscess with injections of dilute tincture of iodine. The 
puncture should not be made until the signs of external pointing show tliat 
adhesions ha\'C been formed between the ,-isc<.'ral and pnrictal layers of pf'l'i
toneum, but, if the other .:;ymptoms be urgent, an atti..:mpt may be m:Hle to 
hasten this occunence, by the use of blis.ti..:rs or cnus1ics 1 by making a supe r
ficial incision O\'er the part, or by the intl'oduction of :tcupunl'tme necdlt•s. 
The same means may be resortPd to in dealing with other abdominal nl>scesses. 
Dr. lsltnrn. of Ohio, has rf'ported a remark:ible case in which an hep:it ic 
abscess, bursting through the diaphrai;m, was successf'ully evacuated Ly an 
incision through the walls of the chest. 

Biliary Abscess.-The surgical treatment nf abscess originating in 
tl1e g:tll·bhidder, is to be conducted on the same principles aS that of hcp:itie 
abscess. 

Splenic Abscess is of rare occul'l'ence. The treatment 
evacuating the pus by nH::ans of :i trocar :~ml canula, soo •• as '""" ''"on 
occurred between the adjacent layers of peritoneum. 

Perinephritic Abscess, Pyonephrosis, and Hydronephrosis. 
-Collec1ions of pus, origina.ting in the arcolal' ~wd adipose tissue a round the 
kidney, may find a vent by bursting into the kidney itsdf, or into the bla<ldcr 
(the pus then escaping- in thti urine), by perforating the diaphragm nnd enter
ing the thoracic cavity, or by opening into the vagina or bowel, or on tile 
external surface, usually in the hypochondriac or lumbar region. This allec
tion !ms been particularly studied b_y Trous1>eau, and more rece11tly by Gibney, 
of New Y1)rk, a11d Bowditch, of" Boston, the last.n:rnwcl author h:wing par
ticulal'ly insisted upn11 the imporlance of early surgical interference. The 
trnttme11t consists in m1iking a puncture or incision to ern.cwite the contents 
of the ab~cess, as s.0011 us tlw existence of pus lias been ascertained with rea
sonable certainty: the opening should as a rule be made in the lumbar region, 
bec:W1'C the kid1wy can be reached from behind witl1out woumling the peri
toneum; if, howe\·er, :\bsolute pointing of the a.bscess shou ld have occu1-red 
anteriorly, indicating the formation of adhesion between the adjacent layers 
of pe1·ito11eum, the opening should ra.ther be made at 1.he point at which flu<·· 
tuation is most distinct. \\7 ith regal'Cl to the comparative a.dn1ntage1' of 
-incision. and of punctw·e with :t trocar and canula, I should prefer the former; 
the objection usually LH').!;ed, ii;., lha.t tlic uise of the bistoury is more a.pt to be 
followed by hcmonhage, but 1.hcn, if hemol'rbng-e should occur, a free opi..:ning 
would atfOrd greater facilit_v for its control. Perhaps the bf•8t plan would he 
to make a superficial incision, and lhf'n thrus.t in a groo\'ed dirf·clor in the 
way recommended by Iii hon for the opening of decp-st:ated ab8cel'!ses in other 
situa.tions (see p:igc 383). E,·en if the flow of pus do not immedi:~tely fol
low the openition, Dr. Bowditch's experience has shown that 1he symptoms 
arc quickly relieved, the swelling ~ra1lually melting away, a::i it were. under 
the influence of the suppu ration which subseq uently occurs . Pyonephrosis, 
or suppuration within the kidney, has Leen successfully trei\tecl by Lente, by 
cutting into the organ and introducing ~t drainage tube; nephrotomy has also 



ADDOMINAL ADSCESSES, HYDATTDS , ANU CY STS . 847 

been resorted to under these circumst:mces by Ancrum 1 Ilcu&; ti s, " "illiams, 
Calle1Hh•r. a.n(l Loomis and Crane. the case re po rted by the last. named gc11tlc
mcn be ing the only one which has terminated fatally. Nephrotomy for h,ljdro
nephrosis, or accumulation of' urine in the kidney , has been u11 .success fully 
employed by Nicaise, as has tapping and an atlernpt to secure a.dlws ion 
between the orifice and the abdominal wound, by Spencer " 'elli-. The injec
tion of iodine ha.~ been succe,.,. fn\ in the lmnds of SchrOUer and Billroth, as 
has d ouble puucture, followed by inci sion and daily washing out the cavity, 
in those of Simon. 

Fecal or Stercoraceous Abscess may originnte in connec1i on with 
any part of the intestinal canal, but its most common sc:it is the nei~hLor
hootl of the c:.ccum or appendix ,·ermilol'mis, wl1cre it constitutes Perilyphli
tic .Abscess. F ecal nbsc{·ss may result from injury, or from pcrforntion of 
the bowel occurring in the cou rse of typhoid fover, but it s mo::-t. common 
cause is lhc irritation produced by :i foreign botly. The treatment consists 
in making a. free incis ion , as soon ns the OCClllTt'llCe of pointing renders it 
prolmble that adhesions luwe bee n formed between the parietal peritoneum 
and that covering the wall of the abSC('Sl:I. If the patient recon ::r , it wi ll 
probably be with a fecal fi Rtula whic h must be treated as directed at page 
373. llnncock , "r· Pal'ker, Buck , and other~, recommeud that the abscess 
s liould be opened by an ea rly inci,.ion, which may be made hchind the peri
toneum as in tl1e ope ration for tying the exte rnal iliac artery . Dr. Gouley, 
of :Kew York, has collected :lJ case:-; opcrnrell on in this manner , 23 having 
terminated in reconry1 an <l only 2 in death. 

Bio-Pelvic Abscess originates mmally in connection with the ornry, 
broad ligament , or retro-peritoneal areolar ti::.sue, the affcctioll being, in most 
ini-tan<'e!', met with as a. compli cation of th e puerperal state. The pus may 
find its way into the rcc1111n, nt ern" or \·ng ina, bladder, or peritonc;il cav it.y, 
or, if peritoneal a dh c,;:ionio; have bel'n forn1ec1 1 m:iy point exte rnally . " ' he n 
it is tho ught propl'r to opcn tht' ab~Cc1";;:, this may be done by caut ious in
cision, or by puncture with a trocar a nd canula, throug h the posterior wall of 
tit(> nigina., the n•ttum. or tli e ubdomina.l wall. lf' the latter situ:uion be 
chosen , the operation 1'hould be delayed unt il after the establi shment of ad
hesions beLween the adjacent Ia.yers of peritoneum. 

Suppuration occurring in an Ovarian Cyst (often though inC'or
rcctly called Cltronic Uvarian Abscess) has been successfully t reated by 
Bryant. by making an incision in the mediiin line of the abdomen, bying 
open tli e cp•!, :.t il<'liin_g itR walls to the edges of the external wounJ, and sub
sequen tly washing out the c·a.vity cl:~ily by means of a syringe. 

IlrnATIDS . S 1mous CrsTs, ETC. 

The surgeon is; oc<'a!' ional ly call P<l upon to open hydatids, which occur in 
til e li n· r, and 1nore rarely in other orµ-a n.-;. The opening may Le made either 
with caust ic or with the trocar and canula, with the same precnutions aµ:ainst 

~~~E~:.r~~r,:c~1:;~'.::1r'.·'.;
1

'.~~~'.!f.i:i~~::~J ~~:~::f ):~~~~0~;,c::~u~::~:::~~:::~:~~~~:r 
tli~7';:~ 1 ~ . :e f~~c 1 ::~c~~.i~~:u~~~ ':7:~1 s~:~:;ii111i~~s t:::s~,~~~11t~ r~~~:~~~d~f serons cyst 
o.f the liver, !.:id11Py, spleen, or uraclms, or in those of distension of the gall
bladder froM accumulation of' tht: biliary secretion. 
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The ::<ame precaution~ should be adopted her(' as in the ca;;:.e of hydaticl'l . 
C'lwlecystotomy, or opt'ning the gall bladder for the remo,al of bilial'y ral

culi, au old operation which was described by Sharp in the (•arly par! of the 
last Cl.:'ntlll')·, has be<:'n n·cently rcvi,·ed by ilfarion Sims, in the Ca!SC of' a lady 
who died on the niuth d:~y. 

CHAPTER XLIV., 

UIWURY C.HCULUS. 

I :-: the urine are found clc·posits of various solid substances, wl1ich wli<•n in 
the f'o rn1 of' an impalpable powder are called sedi111ents, whl!n grnnular or 
cry~lalline are spoken of a~ ,Qravel, and when concretc<l into masses comit itul e 
calc11li or stones. The co11.:Hitutio1ml concli 1ions which precede or accompany 
tht.> formation of these dt'posits are oftt:n called diatheses, and su rgt·ons 1 hus 
speak of the uric acid, the u..calic, and the p!tosplwtic, diathesis . 

YAHIETIES OF CALCL"Ll'S. 

The most common and therefore the most important nirieties of calcn lus 
n.rc tliusc compo:-:ecl re:opcctin!ly of uric acid, oxalate or lime, and plio~pha.tic 
salts. Beside these, o!li(' r varil'ties a.re occasionally met with, in which the 
conc retion is composed of urates, cystine, x:mthine, fatly matter, cnrbonalC 
of lime, etc. 

Uric Acid Calculus.-This is ver_v common, constituting, according 
to H.ol>crts, tin::-sixths or all renal calculi, and of \'c~ic:.il calculi which ltan~ 

F'ig.-154. Fig . 455 . 

L'rlc acid de11o~it!I. (Holmes.) Urleacidea\eulus. (Grou.) 

~y d~~~ed from the kidney. "' hen uric (ol' li1hie) acirl is dcposit~tl 

~;cft~:1i~e~ 1 .i~i o~,~\111~'\'.:~ 1 ~1 ~~. ~~~~:~i~:~-~:.~1~. 0c1~1~~:~.lin~ 1~~u~:~;i: o~~~;t~::;~~lu~o ·~; 
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. Ox3:late ?f Lime Calcu~u~ (Jbdberry Calc1tlus).-When evacuated 
111 the torm of gm,·el, oxalate ol 111rn.:' occurs as minute seed-like concretions, 

Fig . .t.J6. Fig. 4~7. 

Q:rnlate of lime depo~Hs. (Holmes.) 11lulber ryca\culus. (Miller.) 

of a smooth and rounded form, and of a gr-ay ish-hrown color. The oxalate 
OJ' lime C:i.lcuJus is hard, Of a f\OlllCWhnt spherical shape, diirk-brOWll 01' iJJnck 

~~:~:~~b~·;~~~I~ ~~~;;~~~.~;:~y)Jitn 1~~~Zi';; ;:~1t~i~1l~b~rl~il:.~~~~!::~ tl~:~\1;~~~/~i1~~';,~ 
uric acirl arc often (lrposircd in alternate 1:1ycns, the calcu lus consisting of 
more or less pcd{:>cL <·onccnlric laminre; tlie nucleus of sncli :i. calculus is 
u,;ual!y comp<'St>d of uric nciJ. Oxalate of lime is so luble in 11itric and hydro
chloric acids, and when treated with the blowpipe leaves a residue of lime, 

M 



850 URINARY CALCULUS . 

which bluec:; recldcncd litnrns, and browns 
of lime appears to be clnc to an irn p('rfht mc,,1mo«ohm;i, of 
stituents of the bloodi originating som('linws 
to bad hyµ;ienic conditions of rnrious kinds. 
as shown by C:~rter, much commone1· in J ndia 

Phospha tic Cal c u l u s.-Of this th('re :ire 1l1rce \'arictics :-
1. .A111orpliolls Phospl1ate ofLi'nie (Bone Rm·tf,) is ran:lr met with ns the 

sole constituent of a calculus. Stones of this ,·:lriety :in• of a wh itish, ch:dky, 
or pale-brown color, arc smooth and fr iiiblc, :rnd ~ometimei' at1ai11 a consider
able size. The phosphate of lime calcul11s may \Jc rcco~nized Uy its so lubi lity 
in nitric and hydrochloric acids. and bJ its being toially inf'u:;ible before 1be 
blowpipe. Phosphate of lime is also met with in the urine in a crystal/i?ie 

Fig. -158. Fig . -139. 

Phos11hateoflime. (Holmes.) Triple pho~pha1e. (Holmes) . 

Cystine Calculus.-This is :L rare form of 
calcu\u.,.. It is of a yellow color and has t1ioi11:tlly 

an o,·al slmp<.·, and :i mamill:itcd and :slightly 
illlilrous surface. On SPction, it presents a radi-
ated appearauc·e, ancl is fir::.t of ~L yellow, wax-
lik(• color, turni11g by Jong expo::oure 
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to tlw li~ht. C~·,;tin<' i~ i::oluble in th<> miHi'ral aei1lo;, rind in ammonia; 
wlwn jll'('(.'ipit:.ll<.'tl from a ~ol ulion in the l:llll'I' (h." p\·;q1or:\lion or the "ol
\Cnt), it :ipp<.•:ir:s in the form ot'cliaract<•ri~1ic 1;ix-,.;idcd CTY"tall". 

X a nthine or Xanthic Oxide 
1011>; l'Ontretions; iL ii; ~oluLlc in 
prcc ipi1:1tctl . 

cak11-
wh(·11 

F atty or Sa ponaceous M atte r s (lTrosff'alitlt) han· hN'n O<'<'a"io11 -
ally found in caln1li; th(· orig-in and prl'l'i,.;c nalnn.: of the sub:;tancc~ in qm·,.;
tion an• not positin·ly know11. 

Ca rbonate of L im e Calculi 
i'm:dl; arc wl1iw 1 yellow, 

lusirou:;. 

Fibrinous Ca l culi and Blood Ca l culi 
orn; w riin~. but can :-;1·arcclr Uc con.siden:d a;: 
called by Poland pseudo-cft!;·1tli. 

m<.•t with. Tia>\' arP 
are smootlii han i, and 

Silica i:- (){'(.':\"io11:11l)· m<'l with m• a c•on.:tit11<•1H of calculi, but thr 

:~~~~.~~!111 ii 1\;~\. ~ o b~~;:l::: l: I~~::;;;~ I<~~ ~1~ $~~~ ~ili~e ~~';of 1~1 ~::11 ;·:: l :~(!:, 111111l'.;( ;I;.~~ ~I~ · :~r~ I 1111J:~1~· '.' 
.. ame may proliably be ,.aid of calculi reported lo lie composct.I of iron. 

Indigo has been fou11d as ii con~tituent of renal calculus by Dr. \\". )f. 
Urtl . 

For furiher information with re;rarcl to th<' ,·ariou,.; form' of urinary d<'po.:it 
and urinar.\• calcuhi,.; (of which tl1e foregoing- \·er~' hrief $kClch i~ all that tlu• 
li111i1,.; of this n1lume will allow), I would rclt•r th<• .. 1uclc11t lo :-p(.•ci:il work-
on 1h(• di,..cage,; of thr urinary organs, and particu l:u·ly 10 the writings of' Bird, 
.Jonl',.., Bt•a.le, a111l Hobl'rb. 

REXA L C.\LCC l. l"!; , 

Hcnal cal<'uli nrr. in the larg-1• majority of' in-.tan<·1·~, <·ompo!'eti of uri(' ~u·i1\. 
Tlw "')'mprom" produl·(·cl by a rcnal (·nlnilus 1·011-.;i-.t ol" pniu of all atlii11~ (·lia
rn1·11•r in the lumhar rc•gion, wi1h orc-a..,ional ag~ra,ations (nl'p/11","tic n1lir ) in 
\\ hi<·h lh<· pain ,-hooH do\\nwarcb toward,.; tlw .. erormn mu! innn part of tli(· 
1hi~h, am! j., at1en1lt•d liy nau."'<'n or \·omitill;!, and hy d!'"'uria and innc•as(·d 
frt•qm·ncy of mit·turition. The urine nt .:ud1 1ime~ may <·ontain hloocl, pn,.;, 
or 1•pitlwlial ~<.·ali•.:. ""hc•u a (·alculu-. {',.;rap('" from liH· kidney illto th(• 1U'P!(•r1 

~:il~· ;;,1,~t 1i"!"':u~l~I ~~~~ '::l~;:.::(t; ~:.~;;~ \ 111~~. 1~~· 111:.~)i11:1: 1 ::~1 1':,1~:·i17~1 ·1•;:>11~, 1;-if1~:~'\:1::~:;~l .. or 'J;: :~ 
thi;:.r li :nul into tlt<'!illl'rmatic cord n.ntl te,.;tid1·, 1lu• latl<'J'Orga11 lwi11;r r-l'l~··~rt1·cl. 
Thi•rr i,.; <·OJbtant ,·omiti11g, wi1li a fce lill,!! of g:r1·a.t pro:-;tr:11i911, l"011,-1ipatio11 1 
partial "upprc~"ion of urill(.', anti, if tlH' attm·k t·on1i 1me, dC'l'i1h·1l l(•hri l1· f!j ... 
t11rhanC'<'- The ")"lllplom~ qui('kly ,.u1J,.;j1((' whr·n the c-alculu:-> rradu•., the 
hl:uldt·r, hut if

1 a,.; .. onwtinws lmpprn~, tlit• ('OH('n·tion bcronll' imp:1t1t'd in 
tilt· urelc>r, dilatation of that tubt' will e11~m·, with di .. "a"'{' of the 

~:~~1;;-r;!~~o• ~:!:.1~,7la~:1c!1.1 c;·j 11 ~:~.~~\~d 1 ~11?{1~-~; ii;::~ c• 1·t.'1\:'.iit:.~! !;::·.~::~: 
cathetuizution of t/11' 111·eters lias IJ<::e11 male by Tud1rn:\11 
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Causes of Calculus.-The causes of nre in most casrs vr1T 
oh!<Clln'; tlw formation or tal('ulous CO ll('['Clion.:; 11 0 doubt, a~ poinH•d 0111 LY 
Carter am! Ord, due to the pn:.:i.rnce of <-o lloids thC' urine, but the circ11m-
s1ances under which lhe.-;e collo ids occur l1;t\'C not ycL b<.•cn clearly a.:;cerl:LineLI . 

1 Morand is said to ban> sc>~n a calrnlus m·i~hing- six ponntls: in l\laeC:reftor's casl', 
O\'cr 520 small t:llculi are said to ha\'{• CQl•Xistcd with a lal'geonc weighing 51 ouucl'S . 
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the hl:ultlC'r n-nd in 1he perineum . tl1erc is pain referred to the groin~, tl',.,te!';, 
tlii::rlt~, or e\"l'll the arms or ,.ole,;:; of the feet. with a peculiar, :-h:lrp, cutting 
J•:iin in the glan!'; 1wni:o. whil."lt is most markC'd in chi ldren-leading 10 a hahit 
of squeezing and clraggiup: at the 11a1·t, and ~i,· ing ri:-e to l'longation an<l l1yp<'r
trophy of the pn.•pnel'. Tht• pain is u,;unll_r WOrtil immedi:ltl·ly at'!f•r mirn1ting, 
from 1he ::;tone tl1cn falling fol'ward on the neck of tlic hlathler, which i:- 1hc 
mo'"'t. ~C'nsirin! pmt of' thal orga11. J n order 10 pren·nt this, calculou;;. patients 
get the habit of m<lkiug water in the re(:umlll'nt po . .:;ition . Tlic pain i~always 
increa::;ed Ly riding or wnlkinJ? . 01· by nny mon•mc>nt which c:ui:.:es tlic> !<tone 
to jolt about in tlte bladder; thp,;c Yariatiom: in the nmotmt of pain h·lt. arc 
le<:.s marked in those ca"'Pii in which the stone is habitu:dl~· lodgctl beliind an 
enlarged pro:-.tate. and :tn' almoiil ahil-en t in c:l5eS of cncy;:;.tt'rl cakuhr:;, 

li·eq11ent mu[ Pah~f'11l .llicl11riti1J11 if:. <l \"Cl'_\' ('Oll'lant symplOm or ve,.ical 
calculu--; in some i11;;ta1H:l'"- tht·i·e j.., aiJ .. olute inco11ti1H'nce of urine, a.nil in 
other;; retention; the flow "Omctiml•s ~topf:. fl-tHldenly from the stollc falling 
onr the orifice of the urcllira. beginning again wltl•n tht· pati1:nt chanp;e;:;. his 
position. The urine often contains blood. and, if there lw c.ystiti;,;. may be 
hPa\·ily loaded with mucu.; or ptt,;; when tlw kidn<:')'S become implieaH•ll. the 
uri1w is commonly <1.ILuminou<:.. The detection of c1·y:<tals of uric acid or 
oxalate of lime in ·the urine, wouhl ,.ern Lo throw some. light upon the n:iture 
of 1he calculu~. 

Prolapse of the Rectum i;;. a not unfrequent aeeompaniment of Moiw in 
chilrlrt'n, an1l i.; oen1.<:.io11ally ::-een in at!ult.;; it cYiden1ly retiulls from tlie 
stl'aining effort:::- ma!le in tlie enclea\·or to empty the bhul1kr. 

Prt'apism and !1n·ol1mt<u.11 S<'111i11al JJis('/im·ges are among the nll'C'r symp
tom..; of' ,·e .... ical calcnlus, n:;:; i" s11b('o1y"1111ctfral ecclt.1Jmosis, wl1ich J ham. seen 
in one case from the Yiolent ~training efforts iu micturition . 

Diagnosis.-From ob<:.crrntion of some or all of the symptoms men
tioned. the su1·geon may s11spert rhr existenC-C' of a calcu lus in 1he bladdt'r, 
but rnnnot be eertain of it until lie lia" dieiled physical C\"i(leuce::; of the 
1n·e::::Pnce of the stone. ln ehildrcn thC' c;dculus rna.y ::-onwtimes be fol1 hy the 
finger introduce<l into the rec·tum. and in women by a similar exploration. 

1:e~).\~-~i~~1i(:,~:.~!;~:~1~~~ ~7·11 ~11117~:( :;~~·;\1;~~0°~ 11<~c 1 ~;~·l1~1:~~;.~g 1.~~1~;'.·e~~~11~~~ s~~1~s :::::1~~1; 
be cll•lt:'cte<l in thi,., way, and J hnse tltu.:;;, di,-tinetly rC'C'ognizc'1, in a <'liild, a 
calculu.; which when remo\'ed hr litliotomy was found to weigh lefl-s than 
two grain.;. 

Sounding for Stone.-A '-Otmcl is a <:.oli<l f'tf'el in"-trnmcnt of the gene
ral :olmpe of' n catlicier, Lut with a sliortcr b('ak (not much exceeding an iuch 

Fig. 462. 

eoundforexamiuingb!a.Uder. 

in k·n::rth), ancl more :ibrnptly c·mncl; thl" lianclle i:::: made bro:id an<l f'mooth, 
~inti tl1e 51Jial't n:11Tower 1h:1n tl1c b(•;1k, wh iC'h j,. of a :--Ollll'\\"lml b11lbo11::; sl1ape. 
Th<' '-'OUnd may b<.· plat('(! with nickel, wliieli rencler" it ]('"'"" liahlc to rnst. 
8ir IL Tliomp,.on recomm<'1Hk a.:; prclCrable to 1 be on\innr~· sound, one 
which is \101\ow, so :t"- 10 allow. if neC('""'fl.1'~', the gr:l.clual C's(·npr of Hl'inc. and 
wi1 b a grooved cylimlrieal linndle, which permits more deliC'acy ol' m:wipula-
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~lie ekntted. whilP the stone may be p11she1l upward6 by mcnns of the fingrr 
111 the rectum; to find a. stone above the pubis, the beak of the sound is tiltetl 

Soundiugforstoncbehlndtheprostatc. (Erichsen.) 

forwards while the handle ill- wc•ll depres;:ed between the thigh;:, the bladder 

~::.•11g0~t 1\~: ~~~~~~~~1~ p1Q~~~~~ tlownwarJs by pl:tcing the hand over tile lower 

sionallr tllf' position of the pa- Fig. 465. 
tient may be ad,-irntngeously 
vnrierl, by placing a high pil
]ow bt>1wath the butlocks, or 
by cau;;ing him to lie on 1::ili1<'1' 
side, to si1, or even to stn.nd; 
or the bladder mav be dis 
tended with water· which is 
then allowed to e<:cape slowly 
through the hollow sound, 
when, a.s the organ con 1ract;: , 
the stone will probably fall 
again.;tthe in<:.trument. I f the 
pre$encc of' the calculus is not Suuuding for ston" abo\'e tha 1rnbis. (Erichsen.) 

determined in the course of 
fin! or tt}n minutes, the in.;1rument should be withdrawn, and further explo
ration po~tpouP<l for three or four days-prolonged so11n tling being attended 
with some ri !<k of producing c_yl>titi::;. After lhe use of' the sound, it is better 
that tile patient shoulcl keep pretty quiet, :u11l, ii" there be any pain, an opium 
suppo~ilory may be introduced into the rl'Ctum. 

Beside determining merely 1\ie existence of' a stone in the bladder, the 
snrgcon may by sounclinp; acquire ,·aluablc information as to the nnmber, size, 
and hardness of' the c£il culi 1 whetlin tlicy he adhereut o r enc!fsled, and as to 
the general condition of t/1e bladder and prostate-all points of importance 
in n•g-1ird to tre;itmcnt. If' the soun1l strike a stone 011 either side of the 
Lladdcr, the surgeon knows that. tlicrc is more than one calculus; but tit is 
can be Letter ch·tcrmincd by the u-.e of a light lithotrih', seizing one stone and 
then u;;;in.z the in,,rmmcnt a;;; a sound in s~·arching for others . The litltotrite 
attOrds also the best means of ascerttiining the s ize of a stone, though this 
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may he done with approxima.t<' :\tcnracy hy mm in~ tlu• ~0111111 from ... jcJe to 
!'iidt•, or hy 1011tl1in~ tlic ('alcnlu:-- fir,.;t with tliC' co 11 \eX ancl tlu·n with tlw t·ou
c:nt• ,.;ul'f'ace of th!' in,.;trnnwnt. Tl1e lrnrclnc"" of tl11' ,.;ton(• ma,· lH• t'.,tirnatl'c l 
by tlw chn.r:H•ter of the" di(·k" pl'oilnced hy 1h1• co11 1:1(·t of !he. in ... 1r1111H•111, :\ 
pho.-.:plmtic ('0H('rdiou g-i\'i 11 g ;\dull thud, ''Iii IP :1 urit aeid. :iml 1111m· i•:o.pt' 
cia lly :1 11 oxalate of lime, enl<.:ul11:; gives a sound of' n. clear, ri11gi11g c:l1anu:1cr. 

1"ig . .Jli6. 

Sounding for encyi!lcd calcuh1s. (Ericll~eu.) 

.~~\~! ::~ ~~~~.n~i(~,;~1;~ i 1\'\';:~·\:;~~;;'d~~'. 1;~~ 1· i ~:.I :.1l1IC t~:~l~~(h\~~~ll~i '~; : /;.~ Ill;:~\~~~-, ~1·~;:~~ s~: :~ 
geon would suspect th:it th C' <·alculne. was adl lt'n.•11t ; and if', in addition, tlit• 
sound, while toud1in~ lh t• stont• but at on(• point, p;\.;,,;(•tl o,·er a promi 11 cnt 
swelling projcC'tinp: iu10 t ll(' bladder, the in fi•rc ncc ,,·01d1l naturally he th:n the 
cak11lus w:1o::; cntr1'1cd. The ('Ondi lion of l hl' bladder, whcll1cr !':il'tulatc<l. 
rihlwd, or incru~iccl with pho,.;pltatic depo,.il~, and 1l1e sir.c and relation;; of 
the pro:;tate, can also be prcLty accu rately determined by exploration with the 
souncl . 

.A ~tone, tliough present, may escape detertirm, from ils being encyl'l<'d or 
loclg(·cl in one of tit(• saccu li of' the bladd(' r, fro m l>eing coateJ with blood or 
mm·11l'i, or cnn from it s ~mall !'ize cna.bling it to slip away and cl11d1• the 
sourn l. 1 lrnce, in any eai::.c in which the nt1io11al !'.'ymptom" indieal(• thC' p1·c-
8l'lll'(' of a calculus. thoup;h nouc can be f'oun(l, the 11 m g:eon sliould r vpt•al the 
cxplor·at ion from time to ti nw, nlrying the tondi1ion'i under which the exami
nation is conducted, until 1he dia)?riosis is rc·1ulcred t·crtain . 

The surgeon may, on tl1e other ham!. thinl· t/ua lie has detedf'd a stone when 
uo1u is prest'11t, beinµ- mi,;\ed hy striking the ::;ountl :1g:ai1ht a calc11J11::; innns
tatiou, ag-n.inst a tumor in tlie hlatlder. or in the nci_;rlthorhood of' and ('Om
pref'"'ill~ that organ, or C\'t.'11 ap;ain<:.t the wa.\1 ,- of the bony prh'is. That the 
pos,;ibility of these errors bcin~ m:idc i:" not nwr(•]y im :i~i nary, i::; ~ how 11 hy the 
fact that :< nch emi nent lithot0mi.<;ts a,. CJiP,.eJd1·11, Cro,.;s0, and Houx, cnch cut 
for 1'1one (the former in three instances) in ca,.cs in which no sto iw could he 
fot1111l af'ler the opemtion . 

Somulin!f for Stone i11 Womm eff{'rlcd with :i. short and n'ry slip;l1ily 
cuncd ino::;trument, re:.::<•mh\ing in tlit• ordinary f;:malc catheter. Great 
as"i-.:tanee may be dcrin•cl from f'orwanl the ::;tone by mean~ of two 
fingt·r:; introduced into the Y:tgina. 

Prognosis.-Sto1w i11 the bl:vlder. unlt•=-s rc·movc1l by treatment, h•:ids to 
seriou,.; morbitl c h n.ng:e~ in tltt' urin:U'_Y oqran', :i f':~tal r1· ... uiL hcin:r1 i'OO!l('r or 
lattr·, almo-,t i11evit:1hl<• . The pro,.tate com monl y beconw,- cnlarged1 and <·y...;titis occurs, the Lladder usu;dly Luing contracted aud ri ULed, but some times 



dilated; conges tion and 
low, antl the pati(•nt dies worn 
renal aftio-c1io11. lf', on the ot her 
at an early period, and pl'Opt'r t>·eatment nuc,1Jte<t 
cially the kidnt'y, kive bl'eornc 
fa,·oral,](', lithoiomy being an 
child ren, an<l lithotrity (,,Jten not too 
adults . 
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Treatment of Vesical Calculus.-Tltere a1·c $CYCral modes of 
treatmenl employed in ea.~e:-; of YC1'ical calculus. and eac h may be properly 
re:;orted to in suitabl1• ca~c>::.. That suq.icon will do more to promote hoih tlic 
welfare of his patien1s :l.nd his own reputation, who, in tlie trcatnwnt of !'lone, 
Ya ri t•s hi~ 1·emedi(•s in accordance with the particular circurnstcuiccs of cacl1 
indi,·itlual case, than he who uniformly follows one exclusi\'C mode of practice. 

LITllOLYSIS. 

Litholysis, or ihe Sohent Treatment of Stone, is unfortunately applicable 
to but a n::ry limited number of c:tses. Jn the management of rnwl calcul11s1 

as ilircarl~· mentioned. a trial of tlti" plan is often proper, for there is nothing 
e!1'C to be clone; but, in dealing with st.one in the bladder, the surgeon has no 
right to waste time and deprive his patients of the great ach·ant11ges to be de~ 
ri,·ed from an ea rl y operation. by resorting to a mode of treatment which i:; at 
best slow a11d unc(·r!ain. There are cases. however, in which the solvent 
trcatm~nt may be proper. Thus, as an cu{j1ffant to htlwti-it,11i in the ca.1:,c of 
a uric arid (or cystine) calculus, :.vlrnntage nH\)' be sometinws gained from 
the a<lmi11istrntion of the citrate or acf'tme of potassium in the way already 
mentioned, so as to keep the urine moderately alkaline, pr01,:iderl tlwt there be 
no lemfruc!J to am111oni'aral decomposition. If the uri11e be ammoniacal, the 
alkaline treatment is pos itively conlrn.-indica!ed. In dealing with plwsplwtic 
calculi, injections of dilute nitric acid (Ac. nitric . dilut. (U.S. P.) f'5ij , Aqum 
Oj) may be employed. :\:' an adju·1ant to lithotrity (as has been done by 
Soutliam, 1Ja.niso11, and Hiclianli:(ln), or alone, when the general condition ot 
the patirnt forbids operntive interference, as in the well.known case n'corcle<l 
by Sir Benjamin C. Brodie. A simil;lr mode of trealmellt, uutlcr t he name 
or litl1orl,1JSlll!J, hao; been recently :vh·ol·atc<l by Dr. }Jig:11oni. ]ujcc1io11s of 

~~~!~~.tl~t~: ~:~~~}~1;: ~))~0sfi:5 ;~.iJ111;~~~~~1~~[i:~O~~d~~~t10) ;/;~1~i~a~~u:?£ ~~~ 
appear to be amenable to any form of soh·ent treatment. 

J.. . .JTllOTBITL 

1 Brit. aml For. Jlcd. Rcvicw 1 ml. xi. 1 Jan. 18-11, 11. 270. 
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year 1821. Sin<'P tlien lithotrity ha~ lJ('en veryfr<'quently pr:icti,.;<'rl in Frnncc 
and En~land, and to a c1:rtain cxf(•nr in our own co11n1ry; n11d the instru
ment~ cn1ployl•d Jin,·e Leen brnught to a liig:h t!Pgrcc of ]H'rfN·tiou, tliicfly 
through the labors of C ivinlc, Fcrgu~:-on, and Tliomp;.;on, aide(l by the wcll
known mnnufactnrers, C harriere, Mauhcws, Coxell'r, and " "ei:-i::. Two 
instruments ;u·c usually required . one wi01 fli(• female blnde f<">m·~1rn.ted. for 
crnsliing stones or lnrg<~ frag1m•nt~. and one wilh horh blades plain for rl'dt1c
ing the RmaJler fraµ:mcnti:i to powder; the pl:iin-bl:ulcd li1hotri tc is often tlto11gh 
incorrertly called the S('OOp, and is now 11::.ed by T\iomp::on nlmo . ..,t to tlic (• 11 1irc 

exelusion of' the f'enestratcd instrumrnt. The Mades of the litholrite an• m1l1c1· 
·widC'r than the sla~fts 1 (w l1ich should hens li~lit and slender ri.s may he com
patible witli suffkient 1'.ft'!'ng1.h). and the mah• Lind(• .<.: hould be nar1·owcr !han 
the fC'male. The !'lhafl and blades. which al'e united at nn nnµ; lc of I 10° -
120 0 , should be cut out. of so lid pieces of o;tccl. a" they will thus fii more 
acC'11mH•ly and be mutli .-.1rong1:r th:-tn wlieu bent into shap~ from flat plate.-; 
of m<>tal. The handle of 'Vciss am! Thompson's impro\·ed lith otriH· (Fig. 
4G7), which is probably the best now before tile profession, is in the form of 

Fig. 4G7. 

Fig. 468. 

J.'er.:usson'slithotrite; themalobladoismovedbythekey. 

rack aud pinion. Amussat employs a lithotrite (or litlioclast) in which a 
ccrtai11 amount of' lateral motion tau bt: g-i.,,·cn to the male blade, thus n:nder
ing- it mon· ea::.y to free 1he instrument from calculou:c; dctritu~. Prof. Bigelow 
employs n. w•ry powerful litliotritc with a lube or groo\·e between tl1e blades, 
for tlie injection of water without rcmo\·ing the instrumt'nt. 

Preparatory Treatment.-For a few days, at lcm:t, before submitLing 
a patient. to litlio1rity 1 the surgeon sholl ld e11join rc1"t in a recumhcn1 po--ition 1 

and should a1lopt !'=.ttitahlc means ro bri ng the cligC'sti\·e system int o a good 
condition, :rnd to com hat :rny Yesic:Ll irri!alion that may exif'it, by the ll-"'l' of 
hip l,a1hs, :wodyr1e~, demulcents, etc. Sir 11. Thompson speaks Ycry highly 
of a dccoctiori of' the trlticy111 repe11s 1 or couch-grass, of whid1 he directs a 

1 The shaft attachucl to tho male bla1le i:> technically callell the sliding rocl. 
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~~~~u~~,-~en~t~~~~ieitn i~i::~~~:~11~~~.~~~e~:1 ~~~e ~~.u~~o~·~c11~ol'~~~~n ~!~~~~~PI~::.:~~ 
~~~e~·f ~~1i~~!~1~~ 1~~~-5 tl~·~t)~~1tr~:::~ct~~-~tl;i1;~:t 1~~~ye;~~;~c~ea1~tc~<·~~~~1~~~le1~~\y11~~· 
metallic. bou~ies or g:rmlnally imTca,i.in:,r sizes.. ancl, final!)·, of an onlinary 
sound with which the "'toue may be touched and ,.;omc notion gained of it" 
size and composition. If the introtluctiou of ins1rumen1-. produces great con
stitution:.il di:-;turhance, the operation ~hould be vo.s1poned for a short time 
until the irritable concli1ion of the urcthrn has been o,·en:ome; and if this 
cannot be done, the :::urgeon ma)' Li.· induct•4l by thi;;; cin·um~tn.ncc ,Jone to 
abandon crushing and re::;ort to lithotomy. The uriuc should be examined, 
arnl if it con rain much mucus or pu;;. 1hc bladder may be '~ti out ( through 
a flexible catheter) with simple injections of tepid water, which mar be rc 
phll'cd by :t Yery weak solution of 11itric acid, if there he a copious depo;:;ir of 
pho:::phate:<. The condition~ wi,-hed for anrl sought to be 0L1ai11ed by pre
pMatory treatment arc, according to Thompson, ( I) a fail'iy capacious mul 
not ,·cry tender urethra; (:2) n, bladder capable of rPfaining three or four 
ounce;; of urine, not very irritable, ~rnd yet with sufficient tone to be able 10 
expel it;; content$: and (3) hlir ge11eral health. "rith these conditions a.ml 
a ~tone of bm moderate :<ize and ha.nine~;;, the operation of lithotrity oflCr:'i 
an exceedingly fr1xorablc proguo-.is. 

Ope r a tio n.-Romc difference of opinion exists as to the prop r iet;' of 
employing ;rnx,..tJn,!tics in lithotrity. lf pe1formcd with ~k i ll and delicacy, 
the operntion i5 attended with little or no pain, aml an::c~li1P::.ia i:-; thcr<>fr:m.: 
not r<'quirctl unless in exceptional case;;. There is, moreover, a. cc1·rnin a<l· 
Ya111a~e in opernring without ether, in that the surgeon can thus judge of the 
irritability of the bladder. aJHI extend or abridge the durat ion of the" t'itting" 
ru:conlingly. The operation itself may be dcseribcd as occupying three stage.::, 
\·iz .. (I) the introduction of the lithotritP i (:2) the seizing, and (:~) the crn:-h
ing of the :;tone. The pati<•nt ;:;liould lie on lii,; back on a firm maure$~, with 
hi,., right t'i<le clo,.e to the edge of the hcd. n.nrl the hips slightly clcnned; the 
thighs ~hould be --lightly fl<·xcd a11d .-=upponed upon pillows, :uul should be 
sutliciently :<eparated 10 Hilow the free play of the litliotrite between them. the 
kncb being for thi,. purpo.,.c kept at Iea.:t twrlve inches apart. Jf tlie pro,.1ate 
be much e11\arge11. a tirm cu-.hion .:hould be plact>d beneath the pel\·is, :;o as 
to rai:-;e Llii,.; part from four to ;;ix iuche:; u!Jon> the Jeni of tile t<houlile1·s; tlie 
srnnc thu,.; roll'\ b<ickward,:; from it-. po;:ition behind the prnstate, and comes 
more :eadiJ_,. ,~·ithin tlie grasp of che in~trument. Jf rhe patient has pa~.s<:d 
his urine wirl11n ha.If an hour of the time fixed for operating, three or tour 
ounce,.; of tepid water may be ,.;Jowly illjl'(,;tcd tlirou:.di a fit•xiLlc catheter; but 
tliis is not thtially neces.:;iry 1 :ind Llie preliminary catheterization i~ in it~l"lt' 
mHh•sirablc, :ls prolonging rlic . ..;i11ing. 

l11lrod11ction oft!te Lillwtrite.-The <;urgeo11 1 standing on the right side of 
the patient, holib the lithotrite, previou~ly wanned and well oiled, lightly in 
his l'ight hand. in a horizontal line. mu! in a dire('tion nearly paralld to the 
long axis of the patient's bo1ly. The left harnl rai . .;cs tlic pcni.::, and slowly 
drnw .... the urethra upwards onr the blades of the in.-trument 1 which is 
allowed 10 enter by its own weight ao:; it is gradually rai,..cd into a. verticoil 
line. The lithotrite t ln1:- reaches Lhc bulbous portion of the urethra. and 
must then be held vertically for a fow .:;cconds, until the membranous portion 
has bt:en tm,·crsed, when, hy gent ly depre:::sing tlie handle between the 
~:~~\~u1~;rt~~:f'~f t!;~e b~~.~~~~ 0:~ 1 ~~e /i:~u;~;:~~~;~t/ loS'i11~~ 1~ i1~e ,~~:~~~1g~~11th~l.·;~~; 
tliat at thi:-; time a slight lateral rot;.ltory mo,·ement should be gi,·en to tlle 
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litl1otrile, and that the Slll')!<'On ::.lio11\ll 
pre>'~ O\'t:!r t ltf' publ'·"' 1-'0 n;; to n:la' rlic 
triangular lig-:1m<'nt of !lie pl·ni~ . .As 
the instrument enter::- the bladder, its 
shaft for ms an an;~de of :20 J or 30° 
with a horizoutal plane, aud when the 
introduction is completed the w·t>thra. 
losed it;; curve and is brought into a 
strniµ:htline. 

Pi11ding awl Seizing tlte Stmu.
Tb('rC r1rc two ways in which this may 
be do11c. lkurteloup';; plan, which 
was followed by Broclil.', anti which ha~ 
b<·cn usually adopted in England, was 
10 depress the bnseof the bladder wi1h 
the angle or co11w•xity of the litho
trile, an<l thcn. drawinp; bm.:k the male 

Introduction of 1he lithotrite. [ Erlch~en.J blade, gi,·e tlte iu;;tnnnent a ll'~p 01' 

jerk !'O ;\-;to cau;;e the calculus to foll 
within its grasp. The othrr method. which origiua.tcd wi lli Ci\·ialc, is adopted 
Uy Thomp.son, and seems to me the best. Jn this mctliotl the blad<'s of' the 
lithotritc al"e pa<::-<ct.I. to about the <"Cntl'e of tl1e bl:iddcr, the han dle (which is 
attached to the fcmah• blade) being lightly held in the left li:ind , while the 
~ lidin g-rod is workct.I. witl1 tlte righ1. lf', as ofwn lrnppcm, t11c :-tone is to11cltcd 
by the imtl"umcnt a~ it enters the bladder, the \;lades arc slightly inclinecl in 
tlic oppos ite direction, the male blade gent ly withdrawn, ;tnc\ the opPned 
bl:tdes then inclined towards tlie stone, which is readily c:111gh1, betwN'n t!1em 
when the lithotrite is closed. l Tmier other circumstance:-<, tlte in:.trument i:s 
made to go in !'Carch of the calculus., by opening the \;In.des in the centre oi" 
the blaclder, turning tl_icm to t.hc right, and 1·lo:-ing: opt'ning them again in 
the centre, turning to the left, n.nd clo:-illg; then repcn.ting the ~rtmc mo\"e
mcnt:s with the handle of the lithotrilC deprcs:-ed , all(l so on u11til. if nc(·c:s
s.a.-y, the whole Ca\·ityof the bladder has bt:ct1 cxplo1·ed. During th(' rOl;~tion 
or the blades the handle of the lithotrit.c ii-i held ~tcadily witl1 the left hand, 
so that the :ihaft, which is in contact with Lbc urethra and neck of the bhvldcri 
shall ha,·<~ no motion exc<'pt upon its own axis, while tlte blades :.11·e inclined 
in \"<ll"ious dir<'ction:- by tile rotn.tory mon:: ment impanetl hy the right liand, 
and gr·ealiy facilit:11ed in 'fliomption':s in . .:.t.rument hy the tylindrical shape of 
the l1:rntllc. The following formula is given by 'l'hornpson as cxprc$sing the 
difll:rcnt directions in wliicli the blade$ of 1he instrument arc to be made lO 
seek for tl1c calcuh1::': Yertical, right nnd left i11cli11e, right and left horizontal, 
:uitl (if the prn,.;1at e be C'11la1·g-cd) ri~lit and left rcn .. •1·scd intli1H', an<l 1·cv<'rsed 
vertical. For tli e l'C\"Cr~ct.I. t•xploration ;~ :-:hort-hladcd lithotrit<• is preferred. 

I n 1.hc tlcs1; r iptio11 gi,·cn ahov(:J, the foma\e \;lade is Ruppo:-;cd 10 be fixed, 
and the j:iwR of" the litliotrile to be opened Ly drawing the male hhclc b:\C"k
\1•ards1 but it is often f"o1md co11n•nient in practice to fix the male blade and 
0PCl'/111~~i~:;11~~,~ieS,~!~~·. ~~j,:;:~\~1 g11'.~t' ~~~~:::~s. 1Jl1\1::~c. been seize1l, 111e ~urfr<'on 
rotfd<"s the litlLotritC' :~little, to make sure tli;~t none of !he vc,-ical mutous 
mcmbranc is i1H:luded in its µ;ra,"-p, and then fixes it by drawing up the but
ton a11acl1<'d to the handle of" the in!:itl"lllllf'llt, which th:inge~ the s.liding into 
the ~rrewing action; the stone, being now held ffrmly in 1hc cen1re of the 
\;ladckr, the screw is to be turned slowlr lmt,il the re..;;i;.:t:uicc y ields., which it 
will do graduallr or Ruddenly, accortling to the consiRl(•ncc of the calculus. 
The male blade is then to be drawn out (tl1e screwing being, fo r this purpO.::'C 
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Fig.·Hll. 

Po-ition or the litliotr:w iu cru-hing the ~tour (l.iston.) 

crn~Jl(•d fl" before; :rntl 1Jii.., proC('<.;S ma~·· Fig. -171. 
u11tlt·r fa,·orable eir('ltllJ:«lann""• h(' rt>peatl'li 
two or three time~. The i11 ... tnmw11t is then 

~~~;'.;::~t1~}r 1~:~~~\'e1~~1(:,~~l~.;\, :~11<li1~l :::::s oi\'1\ i~~~ 
du\·<·11. Jt i~ iJC'tkr nor tontt('lllpt too 11rn('h 
:ti the lir"'t ~itting-, and Thomp:-<on's rule is 
that the litliotritf' -.Jiould not n·main i11 the 
hl:uldt>r more than two minutC:',.:, or, if tl1t• 
p1tit·111 lw ana·-.thetizcd, al1011t ten minulC'..,. 
Jn tlw jfr,..t "ittin~ it i..; "utli1,_·ic11t to rr11sh 
tlw i"IOll<' (which, if the <·aku lm; IJ<· larg-1• 1 

i ~ lit• .. t d01H' with the h·ne.;tral(1d litliotrite), 
th(• p1tlt•ffizatio11 of fmgr1H'J1ts Ueing left 
for .. uh .. Pqnent octa ... iou.;. Tia~ :oittin7~. if 
nil ~o w1•1l, may lie n·pc,_·atC'd :11 i111errnJ;; of' 
from thr1·1· to ... ix day~. Prof. Bi7C'low, of' 
Uo .. ton, ha-; r<'C<'ntlr:td,,i,.;NI th:u 1lie "hole 
op<·ration ~houl<l be. com pitted at on<' "'ittin~ 
wlii1·h Ill' doe-; not ht•"'ilal<' to prolong 10 
till'('I' or four hour.;. lit• has de,·i.;eiJ "J1ec::ial 
i1i,.trm1H'lll"' for cru~lii11g- 1lic :-tone aud 
<'nH·uatin~ the fra~me111;;, n11d ha~ pub
Ji.;h<·d a rn1miJer of ('a.;1·.; in which lti,.; operntion, which ho calls lilltolapa.ry, 
11:1.., hCl'll l"ll<"Ce.;sf'ully per!Ornwd. 

Aft.er-treatment.-For nt ]past twc1H.,·-fonr or thirty-six hour~. af'r<'r 
erieh or the earlin ::-ittin.z ... , tli(• patie11t .;hould lie in bed, and parli<:ularly 
;_l\ oi1l pa .. .;ing wal('I' 1·x1·1·pL i11 lhf' l'('tumllf'nt po..;rnrc, '.-'O a;; to prcH'nt an:.:-11-
lar f'n1gmc11t.; from falling- upon the nec·k of 1111• hlacl1kr or bt•coming i111pa1·11•1l 
in the urethra. 111• l"hould h1• w:i.rmly \\Tapt up, :rnd a hot napkin 01· poultil'C 
may he applied over th<' pulJe.; and periueum, an opium and bcllado1111a 
posilory bein~ nt Ilic ~amc time introdut\'d i1110 1he rectum. The sharp 
ncrs of the fragments arc soon worn off Uy the contact of the urine, and 
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two or three f\ittinp,-8 :i conside rable quantity of will be pa'<sed when-
eYer the patient makes water, or may be wirlulrawn the grasp of the plain-
blad('d lithot rit e. The fin n.l exploration, by which is designed to dctct·t 
and pulverize the la"t fragment, is best made with a ~m;_dl , short-bladed li1!10-
tri1 e, which is succc5sivcly directed to nil parts of the bladder, and particu
larly to the pouch behind tl1e prostate. As a test of the complete removal of 

Fig. 472. 

Clovel''sevacua.tingapparntus. 

the cakulus, 'V .. J. Coulson :uhises that the 
a rough 1·oad, when, if any fragment remain, 
the irritation produced by the jolting. 

Fig. -173. 

ll'asltin9 Out the Bladder.-In ordi nary cases, it is probably wiser, a5 ad
vi sed hy Thompson, fo r the surgeon to content himself with breaking up the 
stone, lcasin~ the extrus ion of detritus to the unaided effol'tS of nature; bm 
in some in:'itances, as, for example, if there be enlargenwnt of 1he prostale with 
r ete11tio11 of' urine, it is nCCl:!SS:\l'Y to adopt artificial means to accomplish this 

~~~~.~~c<l ~:~i~~1:~a~~:~~~ ~~~~L' ~:s ~~r;~~~:1i~)~~ t~:~l~~h .. "~1:,i~~~1 ~t1~1~eZ;~t; 1 ~~·e:~:: 
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stone may e;.cape,1 but in other cases it will be better to wash out the bladder 
through a double catheter, or to employ one of the ingenious instruments 

de~;~:~e!~~- ~;~)}~1~:~1~1~5\ ~~Yg~I:·7~10~~~-~i!:~-o~f ~i1~ 1 ~1'a~:~~ 1~~~!·ie~~~i~ 11~~:· glass 
re;:.en·oir. and crncuating tube:; of diffCrent sizc1' :.\nd shapes; the bo!Llc is 
filled with tepid water which is slowly injc<-ted into tlie bl:ulder, bl'inging 
with it as it rewrns the dcrrirn.;;, wliich is detained in the rcf'crvoir. The 
process may be rcpearcd 10 or 1:2 1ime:; at each sitting. with great gentleness, 
howcnr, lest the mucous mcmlmrnc of the bladder be injured by the eye of 
1he catheter. Or. Goulcy, of Sew York, has recently suggested tha.t tlic 
bottle of CJo,·cr'~ :\ppanirns may Le conveniG11tl_v replaced by an :.1spirntor. 

Prof. Dittd, of Yienna, has sug:gested an ingenious application of the 
siphon principle to the enicuation of tle1ritu~ :ifter lithotrity, and his inst ru
ment ap1wars to nw enn better than that of Clo,·er; the enicun tin g catheter 
is tonnccte<i with a long, flexible ::cipholl tube which reaches to a ,-essel placed 
on the tloori while an arrangement of wtlves pel"mits water l.o be throwu into 
the bladder. the outward current depending upon the force of atmospheric 
pre::csure i the rt(hanrnge~ of this method al'c that the bhvldet· can be more 
compll•tcly emptied rhan by any mher plan. while there is comparn.ti,·el.v 
little ri,;;k of in!licting injury upon the ,-esical mucous membrane. The siphon 
principle is aloo employed in tlie en1cuating apparatus of Prof. Bigelow 
(F;g . .173). 

Accidents and Complications of Lithotrity.-If the lithotritc 
be properly empluyed, tltt:re can be 110 danger ot' laceratiug the urethra or 
injuring the mucou.s lining of the bladder; it has happG11cd that the instr11-
Ment ltas broken in atl(·t11pting 10 crush n. hard calculus. and should such an 
unfortunate ennt occur, tlu:re woult! be no alternati\·c lo cu tting in10 the 
neck of tlie bladder and extract in)! the foreign body. T o prev1.•nt the po.::si
Lility of' such an accident, enry lithotrite s l1ould be tested b(.fore it is used, 
by cru"hing with it a lump of &1111ds1one about the size of an English walnut. 

One of the most annoying complications which can be met with after the 
operntion of lithotri1y 1 i~ tlw impaction of a .fi·a,q111ent of calculus in the 
tn·ethra-an accident which is u:mally traccahlG to the n•stlessne:ss of the 
patient. and particularly to the neglect to keep tlic recumbPnl posture when 
urinating. Apart from the 1min and local irritation produced by the impacicd 
fraµ:ment (which may G<W:"C cystitis, or abscess iu the neighborhood of the 
urf'lhra. leading perhaps to urinary extrarnsation), thrrc i.s oflcn great con 
stitutional disturbance. with repented rigors and possiL\y the dcvclopmellt. of 
a pyremic condition. The com·"e to be pursued in the event of impaction oc
cu rring, Yarics according to tlte point. at wliich the fragment has been arrested: 
should this be in front of the membranous portion of the un•rhr:i., the offend
ing body should be ext racted through rlie external mL·a.tus with delicate 
urethral fo rceps, sud1 as :'lbthicu's (Fig. 474), with a curette, or with 
Ci,·i:.i.lc's scoop; while if lodged in the pro;::.fatic or membranous portion, it 
slioulrl be pu!:'he1l back into the bladder with a full-:1ized bougic or a ~tr<:am 
ol' water directed dirough a cathNer with an open end, or, if the~e mt'ans fai l, 
should be rcmo\·cd through an incision in the llll'dian line of the pcri11e11m; 
under thel"r cil'CL1m<;tn11ce;:, it might be well to COlfff'rt the operation into what 
has been nanwrl by Dolbtau, perineal litliotril!I, reducing the remaining fmg
ments to a sufficient ::ize to enable them to be ex tracted 1hrough the wound. 
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Fig. 474. 

Statistics of Lith otrity.-The @.ta,li:-tital re~ults of litholri!y, in the 
ktnds of any opt·rntor, will 111.:ct•:::snrily \'nr_v nry mudi a('{·ording lo the good 
or bad judgment which lie cxcrcif'cs in !he scle<:tion of his cases, and, as 
justly remn.l'ked by Sir Henry Thompson, unlc:->S tlic smg:con cn.n arrive ;\L f\11 
aecurntc diagno:-1is of the ll<lturc aud i;;ize of the f;!Onc (and, J may add, of lhe 
ronliiLion of the ul'inary organ!' of his palicnt), it i~ prolm.bly i'afrr to asoid 
lithotrity entirely, :u1d unifol'mly rC'~or t t.o lilliotomy. But if an ac<·urate 
diagnosis can be made. tlw risk to lifo, in s.uiti~blP ea.St's, i..;:, J tliink, certain ly 
le:-:s (in the rnse of an adult) if the i::.tom•_be crn/'lhed than if it be remoyed by 
cutting: 10 establiiih thi::: , it will be suflil.'ienL to reft·r 10 the experience of 
those :-it1rgeons who have practised the op<.•ration mof:t frl'qnently, and who 
may tliereforc be suppo:-:ed to k'tYe brou~lit it to itR higlie~l state of perfec
tion. Omitting Ci\'ial<.:'s cases (the record of' which is <.'onsidf•red ina<:curatc 
liy m~ny of those best qualiffod to form an opinion on the :::uhject). the expe
rience in lithot1·i1y upon mak• arlults of llrodie, F<'rgu:-i.son, Keithi Thompson, 
an<l Cadge, may be summed up in the fo llowing tab le :-

Aggregate. 8.02 

These re:sults, it will he seen, arf' \'e1·y satisfactory; lhC'~'cannot, of cours;P1 

~70~: ~~1r~ t;:~~~ .~~n~r,~:·~c~ 11~· i ~1~\ r~:l~1c1~~~~~l :~. o,l;1!i ~:.<:t~~:~~;~~~~~i~~~ i: J t~~S~ i t\;;~\l~ 
rity is now confessedly chosen for the most frlsorablc, an1! \itltotumy for the 
least farnrable cose~. An approximate judgment as to the actual henefits 
derived from the introduction of l itho~rity, may, however, he arriYCd a.t by 
comparing the mortality in all cases of stone submitted to operation Uy those 
who practi~c bot/1 method~, with that of ca1't:S in the hands of ~urgeons who 
employ lithotomy only: from such a. comparison it appears that the death-rate, 
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in C':l"C'P: of nc111lt malci:: 1 is reduced ll('arly six per Cl'llt. by the n<loption oft he 
fo rmer course:-

i99 

It .is thus sC'en that~ ('01l"i(1erable g-ain i:. dPri\·Nl hy rC'sortinµ- to li 1hotri1.v 
in smtable case~; and 11 is surely, till'l'Cfore, the surµ-l'on's duty 10 employ tlic 
Cru:"hinµ; rather tha.n tlit! cutting nwtliod, whenen~r the former is uoL po~i
ti\·(·ly contn1-indit:ued. 

Cir c umst ances which forbid a R esort to Lithotrity .-The"'e 
ha,·c 1·eJ!anl 10 tlic a~e of the patient. tlie nalurc and s ize of llH: ston<', the 
('Onrlition of the ur i11al'y org;tns, and the state of the patient':. general hc.alth. 

1 . . Aqe.- l n thl· fir;-.L place, lithotr ity is eontra-inclil·a1cd in t he treatnwnt 
of ch ildren belou· the a,r1e f!( p11berty: the ground" for lhis a:-;.:ertion are, that 
(1) the urethrn j,.. too small at this age to permit the free play of :rn instru
ment of .. uflicif'nt strc11µ-th; (2) the bladder is plnced so hi,t.d1-in tlic abdo
nwn mt lier th:1n in tile pl'h i~-:u; 10 rentler tlie 11.::c of the lit\101rite <iifficul L 
and 1101 n:Ty "af'e; (;3) children do not lwar with impunity the frequclll ri.>pe
tition of operatio11s rcquir('ti in 1hc \'ariou.:; si1hng~ of li1liotri1y; ( ~) the 
optrntiou can scnn .. ·cly be pcrf'orn1rd in ehiltln·n without tl1c aid of aii«!slhesfrt 
(whitl1 is in it~df undc;,irabh•); and Ci) lithotom,IJ ii' !'llth :i succc~r;f'u l pro
cl'durc in early lifo 1 as 10 n•mler it ditlicnlt for any other mode of trl'ntmr1H 
to compe·te with it. J know of no e:xtt•1ult:d ~tati:.:tics of lithotrity in children, 
bu1 Gul't"<ant report" .HJ casc1' (;l of tlll•m, howcn•1-. in girl~). wit.Ii 7 deaths, 
or a morialit~· of 17 ·~ per <.·<•nt. Sen·ral ca"'e~. morl'O\'Cr, n·quircd i-:uhsequ(;'nt 
l itl101omy. l l ii' litlwto111ies number 100, with 11 d<1at\i:,, and hi . ..;to!al numbl'r 

~~: ]:~~:·}~ ~ t 1'~~~111:1(;. ~: ~.!',~I i1 
:1 i~~ ~ t ~~~:;'I J .~ ;~ ~:~ ''i'i t111110 ,:.t t )~I (=t1l111~ I I i~ :; I~' I:)~::~~ I ~t~~ ~f. I~~~ 

~llCl'e,.:...,ful than lithotomr, while the rc~ulti.; of the J;wer oprrMion wht>n indi:,,
<.-riminatel)' appli1•d to all ea,.cs u11dc1· pubC'rty, haxc bc~n i-: 1il! more f:woraLIC'. 
10:?$ eno·<e,; eollt>et('(l by Thomp~on gi\ing but li8 dcatl1s, or :1 mortalit,v of 
k,.:..., than 7 per <'<.·11t. Comparin~ thc:<c Jignrct> with tho"e l!i\·cn in thf' pre
Cl'ding pa!!'e ..... "'e lind th:tt i1ul/s('ri111i11ale litl1oto111y. i11 rliildren. is S(~frr arn 
tlwn litl1otrity, in selr>cted cases in or/lilts: and th(lf, 011 tlie otlirr l1and, li
tlwtriry, in si.>lected cases in cl1ilrfre11 1 Is 11ot m11c!t less drn1.r;ero11s than 1'ndis. 
cr1'mi1wte lithotou1y in aditlts. JIPnte, the infcrt11<•c H'<.'m:; 10 me inevita\Jle. 
that an age L<·low puberty is a po ... itin> con1l'n.-i11dicati011 to l itliotrity. 

2 . .J.\.,..alure and Size of the Stone.-');o abi;;olutc rule c:in Le laid down upon 
the,.:e poiuti:. hut it ma.y be ~aid, in gf'ncral te·rm.:, that in the case of lwrd 
ealculi (as of oxnbte or lime), one inch is tltc maximum .Jinmcter which 
admits of crui-hinµ-, n.11d for liiliotrity to be J!l'Operly applied to a mu\b(·1Ty 
calculus of thi::: size, nll tl1e other circum~t:uH'e>:t of the e:l."l' ~hould Le f:.n·or
ahlc; in the ca~c of ur ic acid. anrl pn.r1icul;u·ly of pho::phaiic calculi, thi.::i 
limit may lie 80tncwhnt extf'edcd 1 hut cn•n in den.ling witl1 !:'llC'h stonc~~, if 

~;1~,;~;lt'/~~\11 11:~:: 1 i ;~~·111~~t1~~~~Y .a l!{,1~\f~ i ;111 ~~i1:~.';1~\~~:·,i1 J i \l>i(~t~11;~-\~:1i;ti 1~~~11;1·~ '.I ~:\.1~~1 '\ t'~\\'~ 
c:ill'ulu:; were· pho,.;plmtic and tlti• bladdC'r hl':tlthy-a c·o111Li1mtion or circttm
Sh\nc<.'l'I which is not ,·cry lihly to octur. The exi:-.trnce of 11wltijJlc calculi 
is in it;;elf no conlra-i11clication to lithotrity; on the~ if, as tlwn 
m;ually happ<'n", tl1e calculi be ~mn.11, tl1e opCnuion of be coti-
t"idcred as ha\ ing been pnrtinlly accompli . ..;Jicd liy nature; the 
stones be numerous nnd large, lili1otomy would 'undoubtedly pro-
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<·(•clure. Jf the caleului:; be adlternll or encysted, lithotrit_v is of couri:<l' out of 
tlw que~tion. 

:3. ('tJndition oft/1P C1·inary Organs.-Ren•ral cireum~tancci:. require l'Oll

sid(• ration under thi.:o bead. 

t ri ~~~: )1 li~~:~·~;t ~1i·; 11;:.~~~yl.;:~111~11:~~1isi~na Ir~~~~ t sl:1t~:::~·t~l :\ ~o;~ 11~,~~:·1l:~\~~:~1~11>~r~~: :~~~ 
may ot·casionally be :o;.u<·ee;;:~fully rCl:'Orled to in tlu:~t' t'a"'C'!'. 1he stricture being 
of eour::-c .sulilniucd to dita1ation a-. a prdimiuary llll'a"urc; in the largC' ma
jority of in~ran<'l'!', lt0\\'1•n.·r, and {'(:rtainly in the hand~ of the majority of 
opl•rator-., litho t0my either hy the lnteral or m<'dian llll"lhod, according to the 
!<izt' of the ~tonl', woulcl be a prdCraLle \ffOl'l'tlure in ea •. "-CS of thi;;; kint!. 

(:?.) E11/ar9n1101t of the Prostalf' is not in il~t'lf a contra-indication to 

lithotrity , thou~h it rcndt•n; Ili c opl'rntion mor<.' dillitult1 and rcquir<.'::i 111<' use 
of Clonr':' a.pparntu~ or sornl' similar conrriY:rnce to :iid in the c\·;~cuat ion of 
<kt1·i1ws; if. however, l\i(· tnla rµ;emc nt bi• tompli{'alctl wit Ii nn i1Titablc (_'Omli-
1ion of 1he blndder, liLhotomy 1lliould be prefori·cd, p:irticularly if the c:tl cul us 
be of <•on,.idernble sizt'. 

(:l . ) j ltony. or Paralysis of t!ie Bladrlf'r, is mm:dly thought to contr:i
indi<.':nc lithotrity, bul docs not. in tile jml~nwnt of Sir I l. Tliomp,-on, wlio:;e 

opinion upon this point is cu1i1 led to great rt'"'Jll'CL If', however, rhe gtone 
IJ(_• large. in a ca!'c of atony of the bladder, the crushing opern1ion should 
111·01.>ably 11ot be pcrfornwd. 

( 1.) .A Sm:c11latNl Condition of tlie Bladder. if' it could be detccH•d bc
fon•ltand. would ordinarily {'011tra-indic:i1c li1ho1ri1y1 on a.('COLmt of tl1c pro
bability of fragments bt•coming- lodged in the !'atcu li , where they would 
produce il'ri1ation, and mi~lit elude the efforts of tht· iimgl'on to lint! and t\ii;
po:-;t• ol'th<.·m. lt i:. po~1'ililc, luiwe\·cr, th:it by thing Dittcl's siphon arrange
ment. much of this dillic11l1y might be avoid<.·11. 

(-"> .) Cystitis, if prcs('nt in an nggrarn.a·d d('f!TC'e, may lJC' a b:ir to the pcr
forman(·e of lithotritr. JI' the urine he loadrd "·ith mnl'll~. or !"till wor.-ll' with 
pu-., anti the introtluC..tion or the !<OUnd Uc protlu1·ti\'C of grt.'at I :iin and irrita-
1io11, lithotomy will u:om1\ty he tlw bNtC'r operation. Jr. howc\·er. the ~lone 
L(_' :-;mall and fri:\ble, an attPmpt mn.y be made to Jc,-:-;('n the irritahility of the 
hladdt'r by ke(_·ping tlie pa1i1·nt in bed :1111! dail y inj1·cting tepid '':~ti·r, as 
rHki:R•tl liy Brodie, wlH·ni it' this plan ::.utct•(•d:-;, li1liotrity may pcrhap:' be 
:mlCly rcsorled to. " ' h(·n cy~ titi .,; occurs durillg: tr(«llmcnt. IJy li11io1rity. 
Thompson add,-cs thM tile patient should be etherized, the fragnwntJ.i of 

;~l~~:~. fr,·cly crushed, and tile dlbris eYacuatcd by means of' CloYer's appa-

(li.) Jfalig1wnt J)/seasP of the Bladder would {'ertainly diminish the 
('h;Ul('l'S of succc,-~fol litho1rity. but would ~till more po~itin·lycoutra-indic:ue 

li1hol0my i if the sto 11 c in !it1el1 a case were friablt• and of moderate :-;ize, it 
would, J think. be jul'>tifiuhll' to tr11;;h it, merely as ;i palliati,·e measure. 

(7 . ) Or!lanic JJiseose of the Aid11e;1;, as ev idenced by tlw pre:.i•nce of 
all111111t•11 antl tubc-ca.::ts in the urine, is usually con:-1itkred Lo co11tn1-indieatc 
th e pC'rfonnance or lith(Jtl'ily. It undoubtedly n:ndt•rs 1he 1irog:no::;is of' the 
case YCry gloomy, and it is ('\·en a question whether any O(JC'l':\tion ::; li ouhl be 
pcrfonned under tht.'~C t:ir<•un1--!ance~. 11' in auy ca:oc of this kind it be dc
lt.'rminetl to a1temp1 the !'('lllO\al of the stone. and !he ~ur~eon l1as to choo-;c 

~~~ ;;·t~l;··~)~ i ~::~' ~;:;·r~~ .. ;~1r ~ii~ 1 ~1:11t:H~~~;~u111:1~ ; <lf ti;i1~:1 h~11~1~1~~!· tl~a~liti :~: .bl~\7ld~:.i~~!~ 
proLubly be cleared in one or two io.ittinµ;s, the (•rushing operatiou should he 
preforrcd; but under oppoijile circum~tanccs, litliotomy would be tile !l-af'cr 

procedure. , 
(8.) A 'l'enclency lo tl1e 1Jevelop111ent of Uretl1ral Fei·e1· is 1 I think, n posi-
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ti,·e contra-indication to litholrit~·; if the surg-con fintls thn.t a rigor, with 
sub1"equellt fdJrilc <li::tmhanct·, follow:: en•ry introcluetion of an insl.nunent 

~; :~l:~~~ ~~~·~~~:::1i'1;,~~it:111~ 1 :~~{~~:~t~c l1~~;1l~~~t 1~~~'. ~~ca~::~~~~~:~~;l,l'~; 1:~;c I i~::o~~l~~~,ie;?,: 
sorted to in:-tl'ml. H' liLhot r ity l><· per:;isted in under tliei\e circum:staucc.:;, 
the operation will not improbably be fo llowed by deep-seated i:uppunttion, 
pya:mia, and perhaps death. 

·L Geneml Conditio1t of llie Patieut.- I f the lwalth of the pll.tient be 
feeble, and his :;;treng-th failing, without there hei11g any ~peciaJ diS('<1SC Of the 
uri11ary organ~1 lithorrity is unquestionably prcforable to lith<itomy, and 
should he performed if the size of the stouc permit. This condition is not 
unfn•quently met with in old people, who~c con~titution:il powers seem to 
ha,·c deteriorn1ed, without any p:trticular lesion being pre~cnt to account for 
the eha.nge. If, on the other hand, the p:~tit->nt he of a m•n·ous

1 
anxiou,;. :rnd 

irritable clispo.:-ition, the J('ngtli of time whic>h the SUC'('(•:;sivc sitt ings of 
l itho1rit~· necc ... l'lnrily occupy. con;;titutes in iBelf rrn objeC'! ion to the opera
tion. and in a doubtful ('a.:;e may se1·,·e to turn the scale in favor of' litliotomy, 
which rids the patient :it once of tlie source of his di:;comfort. 

LnnOTO:»IY. 

Lithotomy. or the oper:ltion of Cutting inlotlie Bludder to .R:rtract a Stone, 
is the remaining re ... ource in all c:v•t':S (among p::iticnls of the male sex) not 
admiuing of lithotri1y; it is , therefore. the mode of trealment to be adopted 
in all ca. .. es hclow tlw age of pubert.Y• :rnd in a CC'rtain proportion. Yariously 
e-.timawd by author,; at from one-half to onC-5ixth, of the n.::mai 11dcr; hence 
e,·ery ~urgcon who ;;;et's; a fair proportion of both .'·outltful anti adult pat ients, 
will haxe to cut at Iea"l twice for each time that he crnf:iltes once. 

J t i1' not my intention IO )!i,·e any tt('COllllt. of the f1istor,I/ of Jithotomy. for 
which I would re/Cr the ;;;tudent to 1hc works of' John Bell; but to dc.:erib<· 
the principal operatiH procedures which arc in use at the pr!'~C'nt day, b<'
ginning with 1hc ordinary lateral rnctliod, which is c"::.e-11tiall.v that introduced 
Uy Chescldcn. and eonsidel·ing .::.uht'lcqucntly the median, bi-lateral, :rnd other 
form.: of operation , and the circum:;.tanccs by which 1 in m_r judgment, each is 
specially i111licated. 

Pre paratory Treatment .-Tt is rwldom, if enr. that there i.-: any 
nece .. sit_r for an immediate n.':!Ort to lithotomy; lrnt, on the co11t r:u·y1 there is 
u~ually ample time for the surgeon 10 satii.;f)' hi 1rnwlf, hy careful :111d repC'ated 
soundin)!, and by chemi('al and micro<:.copical cxamina!ion or tlie lll'ine, ao; 10 
the nature, s.ize, aJHI rt•lations of the c:ilcului<, the ('Ollllirion of the minal'y 
or7~w . .;;, and any other point:-; which it may be IWCC'!l-~:wy to innstigate1 in 
or<ler 10 form a. correct judgment ;1~ to the sratc of his patit•nr. .\n impor
tant question, which occasionally ar ise:;;; i11 practice. is whether the s.urg-eon 
should op<:ratc in every ('a<:.e. provid('d that tlie patient de;;ire it-g-idng him 
th('" .zhost of a chancr." a~ it is :-:om{'timeo; c:til<:."d-or wh{'ther the operation 
shoulll he decli1wd wlH•never tll<' surgeon's exper ience and judgment lead 
him to bclic"e that operati\'e interferen('C can be procluctin of no benC'fit. 
Tlw latter cour.:;c i:".. l tliink, the one to be pur:;uNI; the (';J,.;e is; very diflCr
ent from that of amputation for in,iurv, or hC'ruiotomy. or colotomy for impt·r
forate rcrtum. or en:>n tracheotomy for noup. Jn tlioo;;r ("U.'"l'.i the pa.lient is 

~.~.i:~~:\~~·.~,~
1

~'~\~:b~:·:·::~·:'.'.~;'~:,~:~~~~~:~:~: i:!:: ::l~~:~.7.:~::·;~:f~,:~",i1:~:~iRc:~::~·::~~ 
tended with immediate risk, if the surgeon's interference do noL cure, it will 
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L.\TEIL\L L 1TllOTO,IY. 

Fig. -ti5. 

(~~''"~ 

Lithutomystaff, withgroo\•eontbeback. 
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f:L I~~'.~ or·~~!~ C ~ ::~.~·:~ ~ ~;~l 0.~ \ ~~~~;; tk 
1;:.t~er~\' l:~~~: i I~ ;I I ii:}\~~~ t l~ ~~ j~·~ t ~~~~ r~ t\·~ ::[.; '::~ ~\ i !~:~ 

Ef~:~'.:f 'f,{;;Ii,~::;:~;:~::::'.·1~~~;):~~~~2::~:~;~~:.i~:.::~~!/:~:~~i!~;f f:;:'~~~lg~;!i 
The jf.irceps should be or Yariou" siz:c;; a1ul "hapl'<l;, <l;()JUC straight and fl.Ome 

currn<l. lt is better, 1 think, to have the blades foncstrated, which gi\Cs 

Fig. -171.i . 

Open-bladed lithotomy force1•~. 

rnor~ room and dimini .. he;; the wl'ight of Lhe in .. trnnwnt, anrl the bl:vh•.; may 
bt.• li1wd with liuen (a.; :uhi,.Pd hy Li,..ton), 1hu;; allowin~ extraction to be 
cffcl'ted without the application of ~o much fort:c as to endanger the cruslii11g 
ot' the cnlculu:5. 

The scoop. well cul'n:Od and of a moderate "ize, should be firm ly f'ixctl in a 
roughened hanc.lle, to pre,·e tll its slipping. 

Fig. 477. 

Lithoto111y5coop. 

The syrilige should lrn.n a capacity of at least half a pint, an<l may be 
rnadl· of' p;utta-percha or of llH'lal. 

The blunt ,qorget, which is ol'tcn (•ombinC'<i with thl! .;coop. should be probe
point(•\I, and is used to ~uide 11Je intrndu{·tion of the forceps wlwn thl• peri
neum j,.; 100 deep for the fin~n to reach the bladdi'I'. Tile searcher is merely 
a .;<nmd of Rlight curn·. while the t11he, whi1·li i..; intro1lucetl tlJrongh the 
wound in ca:;e of hemorrhage, may IJ4~ ma1le citlll'r ol' ;;il\'er, or of gum-(•la-.tic, 

Fig . 478. 

Tuhl' li>r pluggln~ the wou1ul i11 lilhot11111y. 

and .c;.houlll be round1•d at !ht' rn1l, with lar.:.!P, la!('r:dly-plaC'('d eye;;, and rings 
al the outer extremity to admit the !apes hy wl1ich it is ht'id in place. 

Ope r ation .-The operation i;: thus perfornwil : The patient bein~ tho
ro11).!hly etherized (with hi" n·etum empl)'• :md lii"l pPri11cum !<'lmn•cl), the 
1rnrJ.!:l'On u!<'ually injec1,., a few ounc(•.-; of IC·pid waw1· into lhe Llatl!ll'r (thou~h 
this is uot. al;solmcly ncCC!:iS!\l')'), and tlw11 introduce::; the .staff, with whicli, 
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usecl as a sound , he should recognize the presence of the stone . If tlti,; <'n.n-

~0:'.1~~~l~~~:~~i.~,f'.~~:;~: ~~:~:.~~:::: 1~.'.~1~·:·:~~i'.r~i~:~E\~1~~:1~,~:,:~~::~;~i:!;:~: 
(1) the s tone, if small , may \m\"C been spon1a11cou:-:ly C\ nt·ua.t cd upon ~ome 
occasion of the patient's pa~sing water i (::?)it may b:n e iJf'come cauglit in 
some pouch or snc of the bladder, from which it cannot IJ<:: dj,.;Jodgccl; or (:3) 
the instruments may not lmrn ente red the bladder at all , but may ha,,-e gone 
throug h some fal::.e pa~sngc i11to the recto-n:sital space; under :rny of wliich 
circumstances the operation, if persi~tecl in , could Unt rc>sult in injury to the 
patient and in the utter disC'omfiture of the opcrn tor. lt is .::afor, indc•cd, 
unless the surgeon's ski ll shou ld enable him to be sul'C that the st idf is actually 
in the bladder, not to proceed with the opera tion unless the s tone can be 
toudi t>d with thi s im;trumcnt , as well as with the souncl. 

The staff having been introduced, the patient is brought to the foot of the 
table, with hi s buttocks project ing over the encl, and is secured in the'· litho-

tomy po:;ition" by fastening to-
}~ig. 470. ge tlt c r his hnnds anti fct:r with 

bandages, or with leathe r st r.ips 
provided for the purpose. As
s i st ant~ then rake c l1n.r)!."e of the 
limbs 011 e ithe r side, and expo::.e 
t\i e perineum by drawing the 
thigl1 '50utwards <1nd backwanls. 
Th e surgf'on now fixes the 1o;t~df 

:~1 t~hl~c '\:~\ai,na1~~{ 1 if1~\ r~:~t~,·ii~IJ~~ 
ftn a."." i$t<t.nt 1 who, s tandillg o n 
tho patient 's leJ~ s icl t', liold .s it 
firmly in hi s ri.r;ht lmnd , while 
with the left hed nim;: aside I.lie 
pa tie nt's sc rotum. lt is th is 
as.::.i:::1ant':- duty to ketp the sta ff 
exnctly as the opera.tor lia1' fixed 

Position of patient ::iutl line of incision In lateral litho. it , until he is directed to with -
tomy. (Erichsen.) draw it from tl1 e hhiddcr. There 

are two wa.ys in which the s taff 
mn y he fixed. T ... iston 's plan , wl1ich I think much the bel5t, wa::- to li ook the 
staff firmly under the pubic arch, :t.nd draw it almo::-1 Ycrticall_v upwMd~, a.nd 
exactly in the median line, thus obt aining a poi11t d'app1ti which insures the 
st<·ad in e:o:s of the instrument, nnd witlcniu~ the !<pace between the urcthrn and 
the ret lmn . Many su rgeons, ltowcn:r, heli<',-e that the operation is rende r<-• <l 
ea :; ie r by turning the s taff a little to the left , and by making its convexity 
bulge into the perineum. 

The su rgeon now. ca:'iting a. glai1<'e to see that all hi s. int: tnnnentg arc in 
r en.dincss, sit :i;, or , which l much prefer, kneels on hi s right kuee befo re the 
patient, and introdurcs a finger int o tli e rectum, so a$. to iusurc the contrac
tion of thi s tube, and, aL the sa me time, fix in hi ~ mind the relati,·e posi1ions 
of the staffi proslatc, rectum , a.nd tuber i~ <: ltii. lloltling th<' knife lig htl y but 
firmly a .. 'S a pen between the fore and mitldle fin~er;; nncl thuml> of the right 

~:~1 ~1; ~1~e11~~~ ~~p~1111~· 1

1~:r;;:z:1~~~)\·:~0~~~ 1~~1 tfn~;~ t~<:f~~nof;,~!~~ :~~11~t: :!~~~~-Ci~~~~~~~~ 
of the anu:-;, anrl cuts obliquely downward!' and outwards to a point below an<l 
between the a.nu" and tuberosity of t he i ~chium, but rather nearer the latter 
tlian the former. This incision shou ld di,·idc the sk in and superficial fascia 
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Fig. 480. 

Decpiurisionlulithotomy. (t'ergussou.) 

between the accelerator urinre and erector penis muscles. The fingcr-11ail is 
JWt·~i:;ed into lhe groo,·e of the staff at as lu1c a point af; can be felt, and upon 
the nail the point of the knife is introduced, so a;; to open the membranous 
part of the urethra; the surgeon then drops the Jiamllc of his knife a little, 
so as to fix it firmly bencatl1 1he kuuc:kh· of the index finger, a.nd turninµ; the 
blade half sideways (lateral/zing the knife) and 1'ligl11ly dcprcs:sing it1' li:indle, 
pushrs it steadily onwards along tl1c groo,;e of the sta.tf (which it mu1't ne,·cr 
lt>ave), follow ing it con,:tanliy with the left forelingc r to pl'olcct the rectum, 
until the C<'S~ation of re,.istance and the ei:;cape of urine ::;how that the bladder 
has been rcnched; the knifo is then cautiou:;:;ly withdr·awn, still bteralized, and 
kept closely to the staff~ so as not to enlarge the incision. 

The surgeon 1ww Ia.yJS down bis knife. and placiug his left forcflnger aboi·e 
the stall~ insinuates it by a twisting movement into the bladder, between the 
concarit,11 qfthe stc!ff and the 1·oof<f the ?11·etl1ra; hy oiJ1'erving tl1is precau
tion, there is no d}lngc•r of the surgeon pu~liing the neck of the bladder hcfore 
him, and thrnsting his finger int o the recto-vesicnl 1<pae~ . The stone is 
usually felt lying at the end of the siaA'. If the perineum be \·er_v de('P aml 
th(' prot>tiite much enlnrgcd, the .~urgeon's fing1·r may not be long enough to 
reach the bladder. anrl then the blunt g-orgt't must he substituted, Uci ng in
troduced by cnutiously pushing it along the groove of the staA: The finger 
h:wing ~ntcrecl tlic hladdt:r, the su rgeon tlir<·c!s Iii::; a~~i~tanL to withdl'aw 1he 
staff, ~11Hl then, while ~electing the for('ep~ wl1i('h lie is going to use, dilates 
the inci~ion of' die prostn.te by pre;-;>:ing his fing('r in difl(•rent dir<>C'tioni;; the 
forceps arc next introduced closed, along and aho,·e the palma.1· surface of the 
finger, which is slightly withdrawn as the for·ceps crnrr; the forecp.-; lw\·ing 
touched the stone, are opened, one bl:tcle being depru:-;;-;cd aga inst the wall of 
the bladder, when the calculus will commonly fall into the grasp of the 
in1'trument; the left forefinger is 11ow plnced upon tlic s tone, rectifying its 
position, if nrCC$Sn.ry, so as to make its long ax is ('Ol'l'<'~pond to the line or the 
wound, and extraction is then effected, in the direction of the axis of the 
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p<'hi.;, with a ~low. swayin~. to-and-fro mon;'nH'nf, such a:-; obstetrician':i (·m
plor in applyinµ: the fon·t•p,.. to the tlc1aJ liC'atl. 

111 ~omc cases il is more comcnicnt to lay a"idc thr forcc>ps, an<1 cfH'('t ex-

l~ig. -181. !.1~:~~1~!~.n ~~~1::11 :c1.1 ltt~,11f~~~~l1~~1~:,;~.>,loj';~~l ~:1\~11:~ 
~ be IJrokPn in t>xlnH.:lion,thc ,.;(•oopm11:-;t 

~= :w ~k:~~~:!:.:i:~i.!~i/:D:;~;:f~I~:]:f:1i!:Y~ 
""'""' ,, :~::: ·::.::,:~:.'; .,...,.... f :~~:~J::~~~.:;'1:,,~::~.~:,:~;:~::·!:;~!i'.'~:::::F~~:::; 

c:i.utiou,.::,I\' th•alt with in tltf' !lame manner ai:: thP fir,.!. \\'hen all cah:u lo m; 

mal\l'I' 1i;1s been rcmo\·cd, tlic sur~eon, ns :~ ma1H·r of p1'l'<·m1tion, wa,.;ht·., out 

Physicli ·~ tuttlng
gorgct. 

th<· hla1hln t l1ro11p;h the wound with a!")'-
Fig. 4\3. rin~cful of tepid wal(•r, and then, having 

1 
I 

seen thai there is no lu:morrhagc, lias the 
patil'nl unti{'(l and placed in bed. 

After~treatment.-This is 811fli("i(;'ntly 
~impl('. Tile lJt'd mu.'it be protC<"tt..·d with 
lnclia-rnhbt..•r ('\oth tOn>rccl with :L foldt•cl 
s heet or blanket, 10 abl"orb the uri1w (wliieh 
of eom'.'.'C flows through the wound), tlic;-;IH'{'t 
being frl1quently tlnrn~C'li. l'O as lo ket..•p tl1<' 
patient dl"y and comforta.hlc. For a d:1y or 
two the urine l':-ea.p1•.; cntil"cl)' by the '''0111ul 1 
then prohahly for a fow hours by the mt•1hra 
(owing to rhe !'Wt•lling of the dee1> pr1r1 of 
the i111:i:<ion) . and then ag-ain partly hy the 
wound in gnuhmlly 1knea:;ing qu:intiti<•s :1.s 
the ht•nling prot..·e:<~ continues. ?\o dressi11g 
should he applied a.'i long- as any wn.tc1· Ci!
eapcs tltrongli tlit..• pt..•ri1wum, but aftl"r thi::, 
the inci:;;ion m:ty be treated a.s a superficial 
wound in a11y othPr :;;i111ation . Opium may 
be admini~tf'n•tl i11 the form of a ~uppo~itory, 
to relit•n• pain aud iusttrc ::;ll'ep1 the dit..•t :incl 
µ:eneral 1rt·:1tnwnt of 1l1t• patient being adapted 
10 his cou:<titu1io11al condition . 

Variations.-The opcnltion of ln.tc·ral 

!: ::~~1~~1\1? :,;:~~·sa 1{11;~'Cnl::~~;~ 1~::~~~o:~s ;\·a,';:~1~ ::~ 
re7omls tl1t• sl<!ff; many, :is all"t..•ady mPn
tionecl, h:t\'t• the.· !!nlOn..• 011 the lt·t'i sidt', urnl 

1 project the in~tnm1cnt iuto the 1writ1i.'lllll: 
.A:-:1011 KPy ('mplo.nd a ;;trai:.dit -.1an; :uul 
J~u<"iianan, of Gla:<gow, use~ one whieh j_,. uot 
curnd but reetang-nlar; the latter in~tru
mcnt lrn~ bi.•Pn further modifil1d by llutchin-

•·rl'r<' Cbm<''~ !'On, by makinµ: the ~taff hollow ~~IHI :uldi 1 1~ 
l1tll~tomtc(lc/ld. a :;topeock, ~o that it can I.le u:scU a'i a catlic-
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~t~{~.~~¥~~~7:~J!!i~~~~!~¥~~~[~~~1~ 
with ta('h of 1hc;.;c instnmienl:-> 1 and I haxc no wi.-.h to d('cl'y their uscfuli1t'.-.s 

~::,;:~~~;;};~, ::~:, ,,o,e 0 '.'.,'.~o 1<:~,l '.~::;:~~;~i Eo~~~~,~~~d :U :::.':::~'.:!~.::;:~;u~'.~S~~;;~·~ 
operntion. 

w~.;.1 ~·~:11~;:;'~ 11~:·!!-io:: 1 ~/~ t ~t~r~:~:~t:;;·i~1~:; ~::;~ie~P~~::r~~,:~~f ~:;., \ 1':~1 ~;0~:1.~~i~~d1,~ 
suL«;eq11ently dilaled with !he linger-and I certainly bclic,·e this to be tlic 
best mode of prai.:tice; other s urgeoni::., howcn·1·, as T eenrn . recommend a free 
cli,·i::.ion of the prostate, and belic,·c that by this course tlicy inel'easc tlic pro
bability of a sueeessfu l result. l ltave not :Hh·iscd the i111roduc1ion of tlH• lit/10-
lomy t11be in cases uncomplicated by hemorrhng-e, but many smgcons <·mploy 
it in CH'lT instance, pa rtly to preveut the accumul:\tion of clots in t\1(' wound, 
nm! pnrtly with the ide;i that iii' Ui'.C dimini;;hcs the l'i.;k of urinary infiltmtion; 
] clo not think it nC'cessnl')' in ordinary cm:cs, but thel'e is 110 pal'ticular objec
tion to its i:niploymunt. and. if the su rgeon cannot see lii s patient at s hort 
internlis after tlie operation, its use would be proper as a muasure of' pre
caution. 

Difficulties in the Operation.-The most diflicult part of the ope
ration, iii t/1e case~/' cliildren. is to 1·<·ai:h !he bl:idder, the extraction of' the 
sto 11 e being then 11stwlly <:tli:Ct('d without a.ny trnuble. Jf the rnle which has 
been 7iven, to pass the fin,!!er bctwt:en the uppl'r surface of the stnJf n11d the 
roof of the m·etlirn .. be follow1::d 1 there will be little risk of mii::.::;iug the bladdt'r. 
lf", howc,·c l', the finger be thruM in from below, it may readily tear acroE:s 1lie 
m embranou:: por1io11 of the urethra. and, pushing lhe nl'ck of !he bladd('r be
fore it, enter the recio-vc~iea.I i:-pa.ee. If .~uch an acc idl'llL shoultl happ<•n, and 
should be notic:ed before Ilic ~taff i.:: withdrawn, the sur_geon may rctmre liis 
step::.. and , fixing the knife firmly in the :rroo,·e of' the instrument, notch the 
n<'ek of the bladder, a.nd ca.utiously introduce his fin!?l.!I' into the organ; if the 
staff has been already withdrawn. it should be reintroduced, if' po:=:sible, when 
the .-.urgeon may procet·d as l>efOre; but if' !his c~1nnot be don<>, the opt·ration 
shou ld be a.Landoned and the wound allowed to heal. This course , tho11!'.!li 
mortif)"ing to the surgeon's pride, is infinitely preforable to endan~cring the 
1ifo of' the patient by attempting to rench tl1e Ula1hk•1· without a guide. 

Jn t!te adult. the bladder is usually rt'aclicd without tro11Ulc, but ther<• may 
be c·oni:;itlcmble difficulty in ~1· izi11,!! :rnd extracti ng the sto11c. Tliis is corn-

mo/~1) (~~ffe~t},1~.~~ :~i 1 ~~f,.~t~;t'.:;: }~:0~~ t~~~ sjj~s1~~:0\1i1e~?;~~u~~t~ne.-The i::.tone 
may Le lodged at tlie inferior f1mdth of the bladclf'r, bP!timL wt enlarged pros-

~c~e ;u~~~::;c~ii~n I;~ ~:~:~1~~~~~1~:1 ~~~ t~~1i1;~/t<·~i':;~ ;.~,~::11~. d('~~l~~'.ect~~~~~~\~:~ 
the otltt•r hand, i . .;: :lt the s11 pel'io1· fundu~. above the pub/$, it rna_v be brought 
into rea.clt, a$ :ld\·i.-.ed by ARton Key, hy (•ompr<>~sing the w:ill of the ahdonwn. 
]f' the <;tone be <·a.u:rht hctwec11 tliti folds of tlie resi'tol 11mco1rs 111e111bn111r, or 
betw<'<'ll the enlcu9edfas('i'r11fi of' the bladder, fl.II attt'tnpt m:1y be made to 
di..,Jod:ze it by patient manipula1ion with the (ingel' u11d i::.l'oop, or !Wl'liap~ hy 
directiug upon the calculus a sln:am of' tepid water; it i:; :sometirnt!S recom-
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mrndrd to expand the> w:1ll~ of the bl:tdd(•r hy 01w11i11g n•ry larJ?<' for<'t'pS 
withiu it, in tlie hope that tht.• :-1om• ma_,. 1hcn drop oul from it'" hiding--pla('(', 
but th<• plan i:> 11ot fret• from d itug'l'r, and tlinc i.s r(•a .. on to lwlit•\'C 1lia1 n1p

tun• of tliC' bladder 11: 1:-; b<•t'n thus produc(•tl. Spasm r~j' the blarh/Pr-a kind 
of hou r-gfass contraetion of tliC' org'an-is said 10 occur i-o metimcs, prcHnti11g 
tltr S('i~11 1·e of Lile s101w; :i.1 1 that could ht• done in Ruch a c~1~c would lH' to 
wait patirntly until tli<-' :;:pa<.111 should cliil-appear, po)":tponin:r, if nCCC'""ary. 1he 
com pk·tion of the opcra1io11 u111il :mother day. H tht· {':tknlu~ be adl1rr"11' or 
e11c,1;sted, it>; 1·cmornl will he aucnclcd with gr<'al diHkuhy; if mrn·ly adhe
rent, thC' stone may perhaps bt• coaxt>d aw:iy from its bt•<l wilh 1hc ~toop-
with all ,!!('ntlcnf>;:,,.., h(J\\ ,., t•r, lc,.t the bladder it.:l'lf hr torn. Jf the e:1kulus 

be C'lll'yMed, it will prohaUly be neces~ary to ahan.1011 the operation, tliou,!!h 
attempt might in ::omc iu~tanccs lie. made 10 e 11!argc the orifice of tht• '-'Y"t 
was done by Bl'Oilit·), with a probc•-poinf('c\ kuifC, :rnd then e1wrkall• the 

it were, wirh rhc stoop. D~f"or111ify r~/t/1(' pelci'.~from rirk1•ts may 
pron~ an obs tacle to cxtract io11 , as in cases ob:-:t' r Vl'd by Ericl1scn, Tl1ornp:-:on, 
anti other~. 

(Z.) D(fficulty arisillf/fro111 tl1e Size<?,( the Stnnr.-lf' the short diameter 
of the calC'ulus excerd an i11ch and a half in len_!!lh, l'Xtrnction will alway.; be 
dilli('lllt 1 and if it cxc·ced two inrhe:o, almo,..t impo,..:-:ible without dangerous 

bn1isill,!! of !he prO:"f:l\C. ( ·n<h•r tJH:'"f> cirl'tllllsl:\ll('('S llu• ::urgeon lllll:'f l'illl('I" 
(1) g-ain mort' room by inti:.;i11g tit<• rig-lit sid(' of the pro . .,tall', (:2) reduec 1hc 
siz<' of' tile :- tone hy crn..., liing- it \\ilhin the Ul:uhlrr, or (3) rt':-ort to tht' rec·to
wsieal, or to the guprn-pu hi c opct·ation. /nrision <?,{the riyl1l side<?,( lite 
prostate w;ts Lhc pla11 1·eeo mm c1Hl<:>d b_r Lis1011 , and jg readily a<'co111plisl1Pd 
wit Ii 11ir prohe-poinh'<i kni!'<'. gu id(•d by th(· lin~l'I'. ri·11sliin,r; tl1r sto11r u•ithin 
t/11• bladder1 i~ attendee! with :-:0111c· ri:<k, on a<Totmt of th e (·onlrattc·d :<late of 

!lu• or~rm, unless the ealeu lu .;; 11<' 80ft. when it may hC' readily brokt>n up with 
::Iron:.;: fortcp~. This plan wns adopll'd by l'rof'. Xatl1a11 Smi1li. of Xc·w 
ll au•n, wlio. acC'onli11):.{ to his ~on Prof. X. H. Smith. of Baltimor<', ·· wa-; 
:ihrny..; dc . ..;irouo; of n<:c·omplisliin~ tlmt wlii<'lt many op('rator..; kn·e dPpn'l.'att·ll, 
1111· fra('lurl' of' the i;tonr hy 1lie for<'l'ps ." Af'ti>r en1:-:hing. the fra~mcnts must 
be ran•f'ully rcmond. and the IJladtler repeatt·dly wa-.lit•d out with a ~lr(·:un 

of ll'pid water. If !hr i11('ision of the right ~id(' of tlil' prostate d0l'1' not ,!!i\-e 
suflit'i<•nt room 1 and the l'ltone <·an11ot he cr111'h<·d without endange l'ill~ rhP 
inH·~ri t_r of the hl:ulth·r. th(• 01ily remaining l'Olll'i"t' i~ to p('rform cit l1pr 1hc 
1"<'"10-1·f'siNd, or the lii9!t opPrfttion--t lic fomu·r IJcing probably 1hC' pr('fonihle 
prot•t•durc. 

Dangers, Complications, and Accidents of the Operation.
TliC',-e may ari:o:P durin~ or after the opcra.1ion . 'l'h11:0 1 in ma.kin!! the i11ri
sio11, if the knifo lw ('nl<'red too fol' forwa rd.:. or pt'lll'tr:l.lc too det•ply at the 
11p1wr part of tl1c wound, the artt•ry of the bulb. or the ,·e..;;;cli; of the C'Orpus 
can•1·11o;;um, may lw l'UI, givin~ rise to troublbonw h('morrhage; if. on th e 
ot li<•r h:_~nd, lh f' in<' iRion 11P pla<·ed too low, therl' i...; iiO llW l'i,..k of' wounding 1hc 

n·<·lum, of eutling thrnngli Ili c entire hrcaclth of th e prosfatP and neck of tlie 
bladdn, thus allowing i11fiilration of urine lwhind the 1u::kic fa.;.cia, or l'\'('n 
of opc·nin::? thr bladder t•nt irel y h1·hind the pro ... late, nn accident whi(·h wo11l ll 
in all prolmbility b<· fatal. A;!ai11. if the knifo IJC' too much l:\leraliz('fi, in 
making the del'p incii'io11 1 the pmlic :wtcr_r may lw womuled; whilt•, if not 

suHiciently lateralizl'd, the reelum will be endangt·rNl. Finally, if' the kuife 
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Le not kept closely lo the staff. in the deep incision, the po:o;terior wall of the 

ii!~:~;~:i)~~~~~~~::;~;~:::'i;~:;:~:~·~i:~·:~;.;~.\~:::::~~.1:::~:1,::1:~~::,,;;~,:.:~~~~~~ \:~,:~; 
D:rngers nrny arise during the e.rtra('tion of the !>lone from a portion of 

l:;~1~:~~2":1:~~~1~r.J:~~~r~~~~ L:.;~·~;l;f ;~:!:;;~~~~5:\:t~t~:::~~§5i~i~ 
and tl::'ar instead of dilating the pro~tate . Jt occa~ionally h:Lppens 1hat the 
extraciion of fl s1011e is impe1led by ;t portion of au enlarged prol'\tatc-•i lobule, 
as i1 were. resembling an :ulPnoid t11111or-hecomin~ entangled in 1lte triangu
ln.r space hetween the bla•lt!:i or the i11st1·um:•11t and thP calculus. Tl1c U'iUal 
prn(•!ice, under these circumstances, io gently to push back the Jll'Olruding 
body, hut Sir " "illiam Fcrgus::.on baf'. given the high i-anction of Jii.-1 name in 
commemlation of a bolder cour:5e, no lc~:s tba11 the em11.:lcation of these semi
clciad1(•d prostatic mai:;ses-a plan which he declares is perfectly safe, while 
i1 hn.-:. the mnnifr•st adnrntagc of enabling the s.urgeon to relieve the prostatic 
affl>ction at tl1e same time thnt he remo\·es !he s tone . 

.Among the rarer accidents occ·asionally met with after lithotomy arc (1) 
the dis<:o,·ery. after a fow d:tj'81 that a second !'tone or c;ilcu lous fragme1its, 
which at first e;;.caped detection, remain in the Lladtln-to Le remedied by 
dilating the wound a11tl extracting, or h_v lithotrity; (2) the peri<i:5tence of a 
pPri11('aljist11lrt-the tre<ttmenr of which conditiou will be described hereafter; 
(:3) su1wl impoleuce, or sterility, usually atlrilmtcd to wound of the semirn\l 
duct, but. according to Thompson, really due to sloughing or inflammatory 
action-prohably incurable; ( t) incontinence oJ m·i1ie-to be treated as when 
arisin~ from other causes; a.nd (.J) no stone being discoverable when Ilic fo r
cCp.'5 are i11tr0Uuccd-a mo,.::;t mortil)1 ing occ111T{· ncc, which may re::.ult from 
an error of diagno:.oi;-;, no calculu:s having exi:-;ted, from the stouc Leing f'11cystc:~d 
or lodged i11 ii pouch of tlie bladder, whel'e it cannot be found, from its having 
escaprd from the \\'Ounrl with the fir.:;t gu~h of urine, or, finally, from the sur
gco11 lirwing mis~cd tlie bladder aml cut into the re<·lo-,·esica.1 ~pace. H the 
stonp cannol be found, alJ that c;Ln be donf' is to abandon tl1c operation for 
tile time, nnd this sl1oulcl be done bcf'ore 1he patient i:-; exhausted by the re
peated hut fruitless inti ocluction of in;o.truments into the bladdn. U the 
symptom~ of culculu::; peri'ist aftt•r the wou11d has healed, a careful examin:i
tion with the sound sliould bf' ag:1in instituted, when, if th e stone be unmis
takably pre:,.;ent, th<' operation ma_v be repented. It has OCl:asionally l1appcned 
that a .:;ef·onrl litlio1omy has enabled the surgeon to extract a calculus which 
completdy e luded disco,·ery a.t the time of the first operation. 

Treatment of Complications.- 1. Jfemorrha_qe.-The superficial 
and tran>irnr.:;e perinea\ arierics, one m· Loth, are always divided in lateral 
litho1omy, but rarely gi,,e trouble, 1liough, if large, they may require liga
ture:.. The artery of the bullJ or tile internal pudic may Le wounded, even 
in the hands of the most skilful operator, on account of an a.l>nonnal distriLu
tion of these ''cs:;cls. antl, from a s imilar cause, the dorsal al'tery of the penis 
or the iu forio r hemorrhoidal may be likewise cxpo:;cd to injury. The appli
catiou of ligatures to the deep arteries of the perineum is sometimes :\!tended 

!~;~~'.'.!:'.~~~:,''.1:'.ncu i :~:;;:;~~·rJ;:!~~·:.e~"~~;~~:~~:~~ ~11~ '~'.1!~:f i~ :~::~~~;;~·~~: 
tl1e instrnmciit the wound, as was succe.:;sfully done by Physick, in 1794, 
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~\111t~ 1~: t ~:~ s:::;:o~e~~~l ~~~~;11~1~1'~i1~~~cl f~~: ~~1~011~11;~!~~~~'\1~1 :~'~l~:,~,\~~:~1 ~~.1~~1':1e1~~~~:f l~~~ 
the handle can be dct;1ched at will. Another plan, al;;;o ... UJ!f!C:Stetl by Pliy:-;i<"ki 
is to pa..-s, with !'uitable forccp8, a curved needle :irnwd with :1 li~ature henc'alh 
the nRscl, and then, disengaging the f'orccp:,;, draw oul the needle and secure 
the ,·essul wit.It a knot. "·hen tlie bleeding artery is far back, at tlte i;;illc of 
the pro.st<t!C or by 1hc neck of the bladder, "J know," R:i)':'l ,John Bl1ll, •l of 
no way or securing it but by laying hold of it with t he old artery-forC'cps :ind 
letting 1\iem remn.in for t lu• night." The same pu r potie may Uc accomplisliNI 
by using the "artery-compre.s8or" with mornble handle, Jc,·i::-ed hy Prof'. 
Gro:-:s, or by ca.t('hi ng thr \'Csscl with an ordiun.ry srrre:fine, pro,· iJt>d with a 
ligature hanging out of the wound, to facilitate its wi1hdra.wal. 

freno1ts hemorrlwge sometimes occms very ins idiou..,Jy, tlie blood flowing 
backwards into the bladcler, where it may become c0agul:ued, ini:;tcatl of 
e~c:iping externally. \\"hen the bleeding is from a supnticial Yein 1 1.liis 
should be un hcsita.tingly tied; but if the hemon·liagc proceed from the pros
tatic plexus, it will be better to introdu<'C the lithotomy-tube, surrounded 
with a piece of mu::cl in arra11gcd as a" pc llicoat" or" ..,hirt." (f·imule it che
mise), into which strips of lint can be stu ffCd so as to firm ly pluf?' the Cntirc 
wouml , or 1 as recomme nded by CrCq uy, Guyon. a.nd Buekstone lll'ownc, with 
an I ndia-rubber bag which can be di:;tended wit h :tir after i t ii;; pla.ccd in 
position . Cold inig:ations and the application of ice-1.mgs to the perin<·Lml 
nml hypogn::trium may a l:-io Le of scn·ice. or co!U and pn~,:snrc nwy be tom
binerl by ll''iing the tube and India-rubber bag, and filli11g th e lat.lt!r with iced 
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The treatment con:;.i:;.t~ in 1he admini.stnition of nulritiot1s foocl, with !'finrn-

~~:~ :~.:l ll (k ~~1:1\~~ 0j !~I~~~~ ·:. :~:l~\:~~~llf 'i;~j~ J~:: ~·ii;::: I l ~ .: ~·,~~~~ ~:):\' d\ 1:.~ ()~~~\~:~I ~~~ ~ )~i1 :~~:~·: 

;i;;~'.~i'.~~~~f ~i~~~T:~~:~:~:~~~:-:05~.l~:~~;:'.i:~~2;:~~:~i;~::::~~:~;~~:::~'.:i:~;: 
~~'.~~~t·~l.1e surgeon in thcit· management when they occur under oLlicr ci1·cum-

R esults of Lateral Lithotomy.-Tlie re~ults of l ithotomy arr un
que~tio1mbly more inliuc 11 ccd by the aJ.!C and gt•neral condition of' the paiit•n l. 
the ... ize of the .;tone, etc .• than by the greater or \('.;~ degree of ~kill with 

;~i.~~~1 :11~~P~!~,~·:'t 1i1~~;l t~;~:~t~~~,d ~s 11]:~~11i~1 ~:~:i:~~,\Y ~~· ~~1~,T~~:·;1 .. ~?1~~~,,:~~;~~1~ 
to be a .. grand operation," and Bone of the be~t pra.~t i ca.l te~ts of a goocl 
surµ:eon.'' 

Thl' stafr'-lic~ of liihotomy h:we been inn•stiµ:atecl by numerous authors, 
and t lH' gl'ueral mortnliir-for all ages nnd cunditionS--appean; to be abouL 
one in "'l'n:.·n or ciµ:ht. The cflCct of age in influencing the rt':m\I of r\11:· ope
ration is nry marked; 377 oper:Hions on paticnh hl'tween Ii and I I years 
olcl ga''<', ac('onling to Thompson, but IG lit::Uh.;, H mortality of but liulc on· r 
-1 pt•r cen1., while, on the otlier hand, 233 operaiions on paticn1s b<-'tWCl'll 59 
and 70 gave li:3 1h•aths. a mort:ility of owr "2i per cent. In neith<'r catq.~ory 
were the ca"'e~ in :iny way 1Selectt:d. TlmL tilt.' siu and 1ceiglit of tlu• "'tone 
influf'n<.'l' the n:.;nJt of the operation i~ seen from Cro~:'e's table~, wl1iclL .. how 
Lhat Lhe mortality of c:•:-;C~ in which the stone weiµ:lil.:'d less tlrnt1 half nu ounce 
wa . ..; l'.i} per C<'lll., and of tho;;.e in which it wcig-hc1l more tlian half an ounce1 
Ht} pt'!' ernr. But nothing inftu<.•nce~ so decidedly the rc~mlts of lithotomy 
a,- tht• condition of the urinary org:m~; "it is," says Broclic, "org-anic tlisca~e 
of 1111• urinary Ol'gau:", the kidn<•y:-o, 01· bl:uldL·1·, or parts conut:cted with thtm, 
that i..; tu be e,-peeially a.ppr<:hend<•d, as incr('a..;ing. w11fo ld , the hazard of the 
operation. or pt·r~ons in whom the ealculus is not of a large ,;izc, on \\ hom 
tlic opt•ration i~ perfornwd, I wi ll 1101, ~a.y very wcll 1 bm not Yery un,.k ilrully, 
and wl10 are fret' from all organic di:;eai..c 1 there nn· ,·cry few who do noL 
ret·on•r; while of thO-"'C in whom organic disease exists, there ar<' few who do 
not die." 

For the stafr•ticul re:-;11\ts of lateral liLhotomy, as compared wiLh li thotrity. 
see page ~lii. 

Bn.ATE1u1. L1T11QTO'+IY. 

This operaLion was introduced in its present form hy Dupuytrf'n, in 182·1, 
and hns bec11. in this cvuut ry, p11rt icularly illustnncd by the late l1rof'. Eve 

Fig. -18..J.. 

·~~ 
Dupuytren'a /i/11QtQmt.c11rll~, opetfi•<l. 

an1l Prof. Briµ:gs, of ?\n<o,hville, and b_v Prof. Jlughes 1 of Kl'okuk. The first -

i~:~ci~1:1\~~~~~:~l~i~·=~~~!r~~ ~:~~·: ~lc~;,~ ·;~~~,.i:di 1~n9:i1~~~~~~~l i::1t l: i1~~:l; :c:~1~:~11 1,1 ~~ 



880 URINARY CALCULUS. 

double lithotome cache ( Fig. 184), modified by D11puytrcn from the single 
liLliotome of FrCre COme (Fig. 483), wlii(·h is still used Ly l"rcnch surgcon!l; 
in tlte lateral openitio11, forceps, !'Coo11s, etc. The firsl incision i1' made in a 
curve al'Ound the rectum, the extremity on each side rcfl.ching to a poinl mid
way between tht.: anus and tuber i:scliii, or a litlic m:arer the latter, an<l the 

Fig. -185. 

middle of the incision pa!lising from a ha.If to three-quart<'rS of n.n inch in front 
of' !hf~ anus; the wound is then deepened until the mcmbrauous portion of the 
mctl1ra is exposed, when this is opened sulliciently to thlmit the beak of the 
lilhotome, which is introduced, closed, along the groom of the staff into tile 
bladder. The instnnucnt ha.vi11g touched the stone, is turned with itsconcn.vity 
<low1rnarcl:«, when the staff is withdrawn; the surgeon now f'xpamls the blades 
of' the lithotome to n.11 extent prc,·io11sly tletcnninccl, and regula.tecl by means 
of a 8Crew, and divides both lobt!s of the prostaLe from within outwards by 
drawing the instrument out. with the handle well depressed a,ncl exacLly in the 
median line of tlie patient's body. The finger is then 1mssed into the bh-\dder, 
and upon this the forceps al'e iutroducecl, ext met ion bt:ing completed as in the 
lateral operation. 

The theoretica.l advantages of' this operation a.re, lliat the wound b<-ing 
pJncetl )ow, there is litlie Or no risk Of hcmOIThagc, the :WLcries of the bu\b 
and tlie trans,·cri'ie anti superfici:il perinea! a!'Lcric;:; being all above the liue of 
incision, n.nd tlnit the prostate is cqu;\l\y di,·ided upon both sides, thus giving 
a free opening into the Uladcler; in practice, howc,·cr, lhe Uilatcral is uot 
found to be a.uy more successful til:m the latcn\l method, which i$, J think, 
an eal!ier operation . Gl'oss has collecte<l 511 cases of Uilatel':.il lithoLomy, with 
41 fat:~\ results, a monality of a\;out 1 in l 21. 

J nstead of pushing- in the lithotome along the gl'oovc of the slaff, some 
operntors take the latter in:;trumcnt in their own hands, as soon as the Leak 
of tlie lithoLome is lodged in its groovei and, by depressing the handle with 
a quick rocking motion, Uring both instruments together into the bladder; 
thi!5 manccunc J ham seen bkilf'ully executed by 1-'rof. Joseph .Pancoa:st, of 
this city. 
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P1n:-RECTAL L1TllOT0,1Y. 

<l u~1:1i~-'~"~~~~:t~~1 ~ ~:~~11 ~~~:~\'.~~~ ~~ :1111~ k ~~~ i::·~1;~.~;.;:;\~ri:~~e1~~~~1hf ~1 ·r.~;~~~ ~~~\1;~~ 
:::c:'.,~;:~:~'..,;:!:.~:£~.::~:'::~~:; ;;~' 1:'.~:,;:~i,: ::~g "!',~~,o~r' ':~J'~'.~;:,~io:: i '.~:~·~,,~"~,~i,::~ 

~lEDIO-Bll.ATEHAL LITllQT(l;\IY. 

se,::~.:~ i~i~~::~~~o~nb;:·~~r i111:~7.(~~!':~,\l10~~l~:;:i~:~~~ \:1a~~ ~~~·'t·~~~ ~~,:~~ ~:~~11~1<~~111 ;:; 
:l'il i ;1n~~~,i~1;1 ~~·b~1~.~ !::~cit;:~ 1:1~~1~'.:0::1 · 11::};.

11f 0:1t.:fl~sb~~·~;;l~i ~·::1 : r.:·~~~{~)f;~,~ll; i :~:s~~t~·~11\',: 
perinenm. tcrminatin,!! a little in front of the anu~. and cautiously dC'Cp<'1wd 

::::~:~~~:.~,:!~(~;;~[·.: ,l;~·i'.~i~,~F::~~f .:~~':j~;\fr '~;~,:f ~E1~~;'.'.Si: ff ~~,~.~::,~~[."e~;~: :i·
1i1:· 

;~·1\~•;!;;:~,:\: ·:~ij ~;~~~d: nt ~euJ~l;;~~~11~'t \~~~~~~~ ( ~~ t l~:il:t~V1:;· ,~·;:~711~~~~l11p~;~i~1~1~\i \:~11~i· ~ 
siou in the form or an in,·crted A· 

Ci,·ialC''s seems to me on tlte whole better than Dupuytren'i:; operation, hut 
ncitliC'r presents any particnla.r advantage o\·er th<' btC'ral mNhotl; eitlic•r 

::~~;['' i ::0,:~·,:~~t;;·, l~e~n~~~f:~;~· i~c:r~:d I~~ \~n~,;~~1~~1111 '~;;!~~:11~~:ed1~~(';;d.is 1 i~;~~·'. 
Bri,!!g~, of ~ashvillc, has successfully employed the mcdio-hihtcral mctbo.t 
in nine cases. 

1\h:DIAN" LtTllOTO:\fY. 

This ii'> an old operation, formC'rly known :t1' the u Jlarian" (from )farianu1;, 

8nnrtus Barolitan111;,, a sur~con ot' the sixtcC'nth cl•ntury). but rcYin·d witli 
impn)\·cmC'nts by ::.'lfonzoni, DP Borsa, and Uizzioli. an 1 pC'rfcctcd by Allarlo11, 
who~c 11ame it now ,!!enrrally bears. A staff groo\'l'd in the median line is 
firmly held again-it the pulJi,.; hy an a.;;;sisb\nt, when the su rgeon introduce . ., hi~ 
left forefing('r with 1hr pa\m;\r surfi1ce upwar.15 in to lhc rectum. placing itli 
tip upon the apex of thr pro.~tatt•; a !'.traight bistoury, donhle-edged at tlw 
point, is then enlered with its principal cutting edge upwanI.,, in the median 
line of the perin<'um, half an inch in front of' the auus, :ind pushed !1.leadily 
onwards until it penctrall'" the mC'mbranou:-> portion of the urethra and lodges 

in the groo,·e or the staff; th<' ap<'x of the pro!llalC' i" now notcli<'d by pu"ih
ing- !lit· knife a few linc1;1 toward-; 1hc bladrler, and the ur<'thra then sligfoly 
di\·id1·1l and the externa.I wo11r11l en larged to about an inch and a half, by 
c·utring 11pw:ird.s a;; the knife i'1 withdrawn. A hall-poimPd probe is next 
pa,.scd into the bhulder, along the groO\'C of the st:~ll~ which is thcu rcmo\•t•d 
-the !l.u rg-eon'.s finger following the prob<' and dilating the pro1;,tatic incision 
in its cour,;e; the forcep' ;\re then introJuc<·ti, nncl tlie r;tone extracted as in 
other operations. In ortl!'r lo assi,:t the dilatation of the pro~tat<', Allarton 
has l"U,7g<·~tecl the the of fluid pre!':;urc applied hy nw:rns of an Arnott'~ 
dilator, and T<'al<•, Dolb<"au, :Uld other'<, ha"c dC'\·isl'd metallic in1;,trumen1s 

for tile i.:ame purpose; a;0; poi11tNlout, howe\•cr. by both Ericl1!'\en and Thomp.;011, 
instrumcutal is much lt•ss ~nfc thnn digital dilaiation. 

All:irlon's operation has b<'en v;Lriou~ly modified by other surgeono;;, m; by 
Thompson, who cxpo,es the staff hy cutting from lwf'ore backwa.rd;0; 1 and by 
Erichsen, who employs a 1·ccla11gul:.1r stall~ passes a beaked director along tho 

5G 
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µTOO\'(' nftcr making the inci<:ion (to opC'n tlir way for the finl?C'r). nn1l l'fll·ct~ 

<li~l!1~! ~~~~~~~:;~:~~eb~~O:·~c"~!~~~ti~~;";>1~·7.r11 ;~·1(~ 1J~11:~;:~1 i~p1~:.~1/t~',~\~1 t~11~c~{~::~~:~iRl1ed 
:·;~i~ ~:·s~:;:o,:;:~1<:;~:,~ I~~~:~~;-~. ·~~~~~~l~:~:~t~~ )·;~~~;i1 ~~o:: r~~l:lr,;::~,'~;f ,~;t•t~·o~'.' in 1\1~ 
~li1:1~u~i;.a11111l: ;:o:~ ~he 1: :.11111<~~c;!~ :~rl~l~i'~:~:~t~:n <:!;;~~·: l<;': I; ;(·~~·<'.!n~f~~r~~:t. ~(~~ t11111~\~~~~~~)~ 

~::~;~~i':;:;~:,;~~;~~~~:::::;; ,~::~~~~~;:~F~:;,1.::.:;~~:!;i!!:.,~~~i:~~'.:;:~:-;:.~:,~~,;:·~~~1:;;t~ 
pro;;falt', whic·h intnli:-rt'~ with thC' m:u1ip11latio11 of the furtt•ps through the 
::ma.II opening nlforded hy the nwdia.n irn.:isiou. 

There is, howc,·er, another rlass of C':l'.'<'S, in which the median opnation 
oftl'n answer:;;. :\ Hry l!ood purpo:-;c, and that is whC'n it. b('comcs necc:ssnry to 
c11 1 inlo the bl:\dder to rcmon' aforeig11 body (see p. :HG). 

Albrton has collected 13!) cnses of the median operation, wilh 13 dcalhs, 
or a litlle o,·e r fl per tt'nt.; hi~ tablC'!' :ire. liowe,·cr, according to Pol:uul, not 
n·ry accunu<·, ma.ny known CM·CS of d<':~tl1 afte>r the m<"rli:rn operation hcing 
unrc(·orded. and section or tltc prosl:\tC' h:wing b<1en required in two of the 
:wthor's ow n cases wliielt nrc rcporte(l as succ<•:::i;fu l. The statistics of tlic 
~orfolk and Xorwich ll o:::piial. a:-; eollectf•d hy )lr. Ci\dge, gin; a nrnth lc:"8 
favorable picl urc, VO ca.1:c~, at all :1gt.:'~, ha,·ing given l G dl'aths. a mortality of 
nearly' 18 per cent. 

Dolbeau has introt!url'rl :\ moflification of the median method. whith he 
<•alls perinea{ lilliolrity, ancl whi<'h con~i~H in opcuing the mt·mbranons por
tion of the urethra, dilating the ucck of the bladder, crusl1ing the stone, and 
rcmm·ing the fraµ-mt"nts throuµ-h the pl'rinc>al wound, all at one operation. 
The principal advocate of Dolbeau's method in lhis coun1ry is Dr. Couley, 
of ~cw York. 

JIEDIQ-f.ATEIL\L J~T l lOTO:nY. 

This operation, which was introduced by Buchanan. of Gla!'gow, in 1817. 
ha,;; hecn already referr<'d to as a modification of the ord inary lateral method. 
Jt is performed with a rccta.ng11\ar staff, fJrooved upon llie l~/t side, which is 
fix ed so tlmt the angle corn:sponds lO the apex of the proi:;ta.te, and well 
pn•,o:::cd down ::o as to be readily felt from the perineum. The operator, 
keeping l1is left fording:cr in lhe rectum, "enters a I on~ straight bi.!l-toury 
opposite the angle of the staff, and therefore immcdi:\tely in front of the 
anus: he holcl.s it in hi~ right hand, willt the palm 11pwnrds i the blmle hori
zontal and its edge directed to tlie lcfi; and h<' pu,.;hes ii st raight into an<l 
along the groove as for a:;; to tlic stop at its extr<·mity. He thus enters thu 
bladder at once, taking cnre to keep the hlaclc parallel with tlte 110rizonta.l 01· 
groo,·ccl portion of the staff tbl'oughout llu· whole of the thrust. Next Ji u 

;;:,'.~:~:·:~~i,~'E,i~.~~~:i .;;~~;~''.i):~~:,;::.~~~".~~v~~:z!1:i·~:'.~:::~:~·~··~I:~:,~:,~:;~:~~:.~~ 
ing, in this ma11ner, a ('un·ecl line equal to about on('-fourth of a circle round 
the upper and left side of the rcc111m ." This Op('ration m:\kcs an ex.term1l 

i:~~::~lS~ll (:~~\~~ ,~;:OSi~l~!:tg~~r! Ji~ ~~~~~~~~n~n d!~~l~;!:i~~n~~ t}:~~~~)~c~:~~ll~>e~~ 
formed over 60 time.,, with re~mlts CQtTL'"POticlinµ-very tlosel.r to tho;;:e obtaine1l 
by Allarton's metho1l. The nam(' m('1{io-laleral i:; a\,.;o gfrcn by II . Lee to a 

~0 ~l·~1:!~1 ~\~~1~1\1:rp~i1;~~1~:r:1~~~.~~:~~~sb{,;1 i,~ ~ie~11:· it is sought to remove a stone 



SUPRA-PUBIC LITHOTOMY. 883 

from the bladder by incisions tl1ro11~h the perineu m , anrl from wliich the sur
geon ha1' lO choo:<e in ordinary cao;.cs. Ead1 nwthod ha.;, certain merits and 
clt:merits, and c~1eh may he prOJlt~rly adopted in particular circumstance!'=. .A!'i, 
however, the !'illl'l'e~" of lithotomy llcpendR to a. eonsid<.'rahh.• extent upon the 
r~adin ei;s. and sk ill wi1h wl1icl1 the operation is performed, and as to acquire 
equal facility in each of thc8C m <.•thods would n•qu irc a wider experi ence in 
stone ca<;.e" than falJi;; to the lot of most !'iurgc·oni', I wou ld i'tronµ-ly ad,· ise the 
geneml practitioner to familiarize himsf'lf ''i1h Ont' pro<·etlur(' (and the ordi 
nary later:il mctl1od [ consider decidedly the r:l'..; iest and !'Infest in the largt· 
majority of instaHcr."'), and, ha' in:; acq uir·C'd s11tlic ienl ~ki ll in its performance, 
to be contl'nt. lt is doubtless dc,;irable for the prof('S<;\('c\ lithotomist, who 
counts hi<;: <:a.:'CS by "Cores or enn h.r hundreds, to try <'H!r)r new phrn that i:;; 
sug:;re:o:tNl, an<l to pul;li<:h hi$ l'XJW rie ncc wi1h it for th(' benC'fit or the whole 
prote:ision; but tl1<'rc is no r<.'al'On why the ~<·m·ral praetitionrr. wlio, J•C'rhnps, 
sees but half a dozrn ca-.es in the whole of' lii s career, should fPcl ol;Jigcd to 
operate hy three o r four ditli·rent method:;;. It will, on the contrary, I 
believe, bt' much bt'lter for his patients for him 10 be nhlc to do one operation 
well, than a larger numlJer \\'itl1 doubt and hesitation. 

RF. CTO-YES ICA I. I ..-l'f ll OTO:\IY. 

This oper-.ition, which was devised by Sanson. aims to extract the> stone by 
an inci"ion through the rectum. .A staff iR helrl in the ordinary m:umc·r, and 
into its g roo,·c the su rgeon thrui;;ti;; the JXlint of hiR knife (:nmrded by Ilic left 
forefinger) through t.hc prostate, from the rettal surfac(', cutti ng then upw ard:o; 
and omwards tl1rou~h tile sphincter ani and pcriueum. Tht• fin,!!er-nail is 
then placC'd in the groo,·e at. the membranous po rti on of the urethra., and the 
bladder ope1wd by an i11cisio11 from before haC'kward.,, joining the original 
wound. Extraction is cffoctcd as in ot her operations. Maiso 1111 (.'11ve has 
mod ifi ed tbi::; procedure hy making an incis ion through the rcctmn above the 
sph incter, which is not divitlC'1I. the <:.ection of th~ prostate being completed 
with a double lithotome. Clia,,..;,aignac Im" pcrfornwd rctto-vcsical li1hotomy 
with the frraseur . 

by'~~~ ::f c I~ I;~ ri~ t ~0t1:~ .: ;~ c~ 'd ~~~:~~CRt~ I 1 ~11;a ~;: ~ t 0 io ( ~ ~~~ll ~):S:~· ~ t::: ~: ~ ~ 1111~1e l f~ 11: ~~~~~; ~i .~ 
~!~~t ';;~~~i';:;1~~a~~<:~~~!~~ :~ t~:~cc~l~~;;:d c~:1~i1:1i~c~~~;11~;~f~djt~t;:r~h~ l~~l~::1~~· 
the wou nd with m<•tall ic suturc!l., with the \'icw of securing primary union, 
and a similar plan ha" been followed by Dr. :\oycs. 

rc!~~~1;~i;; 11 ~~i t~0:il:·t~1t1::: a~3d c:~e~l~~tl~~-i 8 ~!~~;a~~~p~·'a;~·!~:r ~1s ~~'~,~n~6j ~~ ;~~~~.~ t1, 
only to be rccomnwnded in cases of very l ar~e f.lone, in which extraction by 
the la1eral incision has been fo1111<1 impraC'ticahle (sec page 87G) . 

St:PHA-PC:BIC LITllOT0:\1)". 
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,-,~tcd, so tha.t the abdominal vis('era may not prC:-<'i upon the bladder; this 

~'.J~~~,:~,~~~ 11s~~1\~~ i~~-c~~ci~l (~::~111~~!1~,~~1;~!~l~~:~,t:~{~o "~~:~~t 1~~i~l~~·~.~~'.~i1~1 dit~ 
hamlle between the patient's thig-h:;;, the beak of th(• instrument may become 

~~1,~,:~:;g~~::;;~f ~~~~;:!:f~.:x~ff~~i~~;;;;: 11;~~~\·:~:,~;:~Ii;i;;f~i,~·~~~:l~fi~:~:E~:~i:i~ 
incision. and di,·idcd upw:mls with a probe-pointl•tl knife for a distance of an 
inch and a half or 1wo i11cl1t>R, taking great ('arc not to wound the peritoneum, 
by g1·11tly pu:ohing i1 out of' the w:1y of the knifi..·. The surgeon now care
fully cutg down upon the cxtrl'mity of the Rou111l, which is made to projt•cL in 
the wound, and thus opens the bladder-the incision into 1.his organ, which 
should be lwld fol'ward wi1h tc•nfiC1tl:i, being then enlarged by cutting down
w:irds towards its neck (and therefore below th•· symphy:;i$) with a probc
pointl'd knifo. One 0 1· two fingers arc next introdu('cd ,:.:o as 10 ascertain Ilic 

po.sit ion of the stone, wlii('h is extrncicd with forceps in a Jiuc corresponding 
to the oblique directiou of the wound. 

Civialc devised sen .. ·ral special instrument~ for n~C' in this opera.lion, the 
mo.st important being the sonde a dart, a ca.thch.'1' with a stylet whicl1 could 
h(• protruded from the co1wan• !'mrfacc of the i11..,1rument, designed to make 
the 01wning into 1he bbtltlcr from wiLl10u1 inwanls. 

Tlic after-trcatmc11t is n.·ry !'iimplc; the patient l:iho11hl be kt>pt in bed with 
the limbs drnwn up ~o a'i to relax the abdomi11al mu~cll's, the wound being 
allowed to hC'al by wanul:itiou1 unck1· simple drcs-;ing. ~\_ tlexible catheter 
m:iy Le i11troduccd through !lie urethra and allow(•d to 1·enrnin so ,1s to prevent 
urinal')' accumul:~tion, Lut shou ld be rcmO\'Cd if it produce any n::.ical irri
t:ition. 

Diffof'.e areolar inflammation may follow the operation, and is usually at
triLuted to the occurrence of urinary intihration: it is probable, howevn, 
that, fls in the ca;;;e of the lateral method, bruising- of the edgrs of the wound 
in C'xtracting a large c:.1lculus is at least equally ullicicnt in gi,·ing rise to thi::i 
complication. 

Th(' high operation l1ai:; bcC'n recommended by :;ume of its ad,·ocates as a 
method of universal applicatio11 1 buL is now gen<'r:illy and, in my opinion, 
properly rescn·ecl for eases in which the calculus is of lmusual size-more, for 
instance, than two or two and a half inches in its lesser diametL·r-or in 

:\;~~i:I~;. 11~)~;~'.f~·a~~f:~:~ ~~.~:. pc~·~,i111~a In~~~~::~~; ~:;:~c~o:~: ~·~1-~:>~:~~~~~~ ~~ t!.:~r~~1i:1~ 
e.stimatcd hy Bclmas, llumphry, Gro:-s, and Dulle.._, al from 22 to ~O per cenr. 
Of JG lcl'minated .American <•a-:c:o, collec1ed by the last-named writer, -lO tcr
miuakd Rucccssfnlly and Hi JWO\·ed fatal 1 thus gi,·ing a death rate of 2 in 7. 
It is 10 be rcmemben·tl, howc\'cr, that the supra-pubic, unlike the median 
operation, is lmbitmdly n•:st:l'\'Cd for unfavorable cas;cs. 

lh:crnin:~T CAL<'L'I.CS. 

be·~::~ r~~u~~:~n~:r~fs1:~~~'~/~:1~ul~:~u~~;e:~.l~i1~1~J>;:~~~ 0~1i$~~oi:~1 ~e;:~;·tt~l111 :~a:,. 
~:11·~:1:i·~~1\o~!.~~lc~o0::c~~:~i1 :~ i1i111~ 11~~·f~t~u~:1,~'. 0 '·;!h~ c~~:c~~~~ 1~~·' ~ ~~~~irln~i~~c~::~~ini~ 
('Omparntinly seldom a cau.._c of recurrent stone, which is more frequently 

. 1 Rr.uns, of 1'.iihingt•n, l'l'Couunt•nds tlw introduc.:tio11 of sutures, in hop~ of obtain
mg: pt·imary umou. 
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due to the continued dC'po:-it of pho:-phatic mntter ill the bladtll:'r, :is the result 
of cyst iti s with an iHnmonia.cal srnre of the urine. Frngments may be lt'ft in 
the bladder after eithc1· lithotomy or lithot1·ity, b11t, are more likely to form 
the nuclei of fresh calculous formations after the latter than after tlw former 
operation, bc<':iuse in this the wound aff01'cls a frf'e means of exit, by which 
any portions of stone that may be chipped off are readily w:lShed out by the 
flow of urine. ln the early days of lilliot rity , recunc11ec was, indcf'd , a f1·L·
quent e,·ent. and was not unrca~onably considered a gra,·e ohjection to that 
operation; it is sati~faetory. tl1ereforP, to know that with ln.rgcr experience, 
and with the :iid of the improved forms of instrument now in u~e, the proba
bility of a relapse hns been ronsiJerably diminished :1 morco,·e1\ as pointe1l 
out by ll1wlif', patient<: :m.' willing to submit to a repetit.ion of lithotrity , when 
tlu.•y would refuse n. ~econd cutting ope ration. The treatment of' recurrent 
caku lmi consi~ts in r<'lllO\·ing the stone by either lithotrity or lithotomy, the 
choice of opE"ration being made in accorrlance with the pri11ciples already lnid 
down. If it bf' decicled to cut a patient a i:.econd time, the incision may be 
made in the line of the cicatrix left by the first operation. 

L'RF.TIIRAI. CALCULUS. 

rrethral calcul i usually consist of renal or small n,:ical C'Oncretion!l-, which, 
beinfr too large for spon taneous erneuation, Ita,·e become impacted in the 
urethral canal; but calculous matter may occasionally be primarily deposiicd 
in 1he urethra, in cases of urinary obstruction from organic st ri ct11rc, etc. The 
symptoms of urethral calculus a re difllcult or painful micturition, ancl in some 
instances complete rehmtion of urine. followed, perl1aps, by ulcerMion and 
urinary cxtnn·ao::ttion; the stone can usually be foh. through the 8t ructures of 
the penis, ptrineum, or rectum, nnd can generally be touched with a sound 
introduced into tlw urethra. The treatment consists in ctfocting remornl, 
eirher by gentle manipulation with the finger :ind thumb, pushing the stone 
townrds the meatus, by tlie use o!' n~l!TOW forceps/ etc., as in the case of 
foreign boJics or of fragments impac!f•d nftcr lithotrity, or by cutting: into 
the urethra and cx1rnc1ing the ::;tone through the incision. llcfore resorting 
to the last mode of treatment, the ralculus sl1 ould if possible be pushed back 
i11to the perineoil portion of tlie canal, ar; urcthotomy in the scrotal portion is 
attended with risk of urinary infiltrntion, and in the penile portion with dan
~t:r of the format ion of a fiMula. The operation may be facilitated Ly intro
ducing a full-siz~d staff ai:; far as the position of tlie calculus, tlic incision 
being made directly upon the point of the instrument. In some instances it 
may, perhaps, be thought better lo push the cidculus back into t lic bladclc1· 1 

and 1hen dispose of it by li1hotri1y. In nil cases of urethral calculu;;, a care
ful exploration of the bhdcler should be made, to ascertain if' vesiea.l concre
tions be likcwi!=ie present; if any be foun<l, they m:ty, if of suitable size, be 
cru~lietl; or, if the urethra have already been opened in t he perineum, the 
incision may be readily cxlendcd so n.s t.O con,·c rL the op1:mition into a media.n 
or into a lateral litbotomy. 

PROSTATIC CALCUJXS. 

Cnkulous concretions arc some1i11ws found in the prostate ~l nnd, resulting 
from the deposit of pho,;ph:itic 1natter u pon the in~pis~mted secretion of the 
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part; they may be conveniently referred to in this place, thou~h not strictly 
belonging to the catt:'gory of urinary calculi. J~ro:-.latic c;ilculi u:-;uall_y con-

~i'~~m~~; ~~,~~t~~r,e~~~~?:L-J!;:~.t~~:t~a~~o:~:~~:l~;.:1~~n~~ ::~:~~e '~;:!~ 11\~~~;'~/;~·~~i~~· 
distinguished from the \'f'Si{'al calculi which occnsio1mlly lodge near n.nd be
come imbcdded in t.he prostate. Pro:static calculi ral'dy atlain a. large size, 
h:ne a. rnthcr smooth smfa.ce-often presenting numerous facel~-an<I n.rc 
Ui'ually of a light brown or gr:iy color; they may exist in con!<iderable num
bers, occupying the nirious cells and ducts of tlic gland. or sc,·eral may 
l>ecomc aggn·g:ited into a. single mass, through the grndual cfoappcanrncc by 
absorption of the i11tC'1·\·cniug inh:'n.:tdlular subsurnce. The syn1ptoms are:\ 
sen~n.tion of weight and distension in the perineum, often attende<l by a flow 
of mucus, and sometimes by retention of urine; the c:tlculus c:m usually be 
detected hy c.xplorn.tion with a sound, aide<l by digital examinaLion through 
the rectum. The trealment consi$1S in cxtrilction by the urctltra, witli long 
and delici~te forcep~this is rarely practieable-or through a perinc:il inc ision 
as in the opera.Lion of mcdi:~n litliotomy. If tlie concretions arn small :rnd 

numerous, it nmy, 1.crlrnps. Le Loller not to rf"sort to 01)('rnli\'e inierfer
but to employ palliative measures only, to relieve the irritation of tlte 

T1rn.\Ti>IENT OF Vi,:s1CAL CA1.cu1xs 1N " '0.\1.EN. 

Fig. 486. The operations for the rem°'·al 
of stones from the frm:ile bladder 
a.re lithectasy, lithotrity, and li
thotomy. 

Lithectasy, 1 or Dilatatio11 
qf the Uretlira mid .Neck of the 
Bladder, is much the best mode 
of treatment for all stones of a 
moderate l'iize. Tho dilatation 
may be effected slowly, by the 
introduction of 1'ponge tents of 
gradunlly incrcnfl.ing s izes; or, 
which is much prefemblf",rap1.dly, 
by means of a, two-bbdecl dilator, 
or s imple dressing forceps, intro
duced clost.?d, nnd then opened so 
ns 10 clibte the pf~rt upon with
draw!!\. The fl.tone is ex trncted 
with orrl inary lithotomy forceps 
or with the scoop, as ma.y be found 
most convenient. The oprration 
should be performed with the aid 
of n.nresthf'!=ia. Bryant, who has 
nbly investi;mted the lirera.ture of 
tliesubject 1 findstlm1. in children, 

caknl i onC' inch in diameter! nnJ. in fHlull!<, calculi two inches in diameter, 

fi11~~ 1~~n!~11~~)~/~::~~~~d by nipid uretliml dilatation, without any resulting 
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Lithotomy.-This may b<> pcrlOrmcJ in scn:ral wn.ys. 
l. Urethral Litlwtomy is often combined witli litliccla::.y; the operation 

consists in introrlucing ~L probe-pointed bistoury into the urethra, and incising 
the mucous membrane with or without the submucous ti~i:;uc, directly upwards 
as prac1i::.ed by Brodie, directly downwards as su~g:ested by Chclius, down
wards and outwards on both sides as done by Liston, or, in fact, in any direc
tion that suits the ;;;urgeon's fancy. Tlie operation iil- very n.pt to be followed 
by incontinence of urine. and appears to me in every way inferior to the 
method by simple r:lpid dila1atio11. 

2. Vaginal Litlwtom.'I has been particularly commended Ly 1\[:irion Sims, 
A\·eling, Emmet, and Collins \\"arr<>n, and is probably the beRt mode of 
treatment for cases in which the calculus is larg<', and in which crushing is 
inadmiE-sible, but seems to me, under ord inary circumstant('i', decidedly in
ferior to \ithecta"y and lithotrity. The Opf'ra.tion may Le thus performed: 
A i;;traight staff is introduced into the bladder ::rnd held by an assistrmt so a:. 

Fig. 4.S7. 

to depress the vesico-n1ginal septum, the point of the instrument being fixed 
hy the surgeon's left fordin,!?Cr introtlurt>d into tlie n1gina. A :"harp bistoury 
is then thrust through the septum into the groo\·e of the staff, just behind 
the urethra, and the incision carried backward$ for the space of about an 
inch and a half, taking care not to infringe upon the peritoneum; the stone 
is extracted with forceps, and the ctlges of the wound immfldiately brought 

~~~:;~~r s:~~1o~~it~•;·e;Jc~~:l~~~·~,b~~~~''n:~~c~~l~!' '~~~~\.~:~;I ~~s~~~o~!/~~i~~~~·~rii111~:~~ 
nary to cot!teterization of t!te ureters in cases of suspected impaction of a 
reu<:\l calculus, etc. 

3. 7'/te lfifjh Operation may be required in case:; in which the calculus is 

~1~0i 1~a;ft: ~~a~~l;~!,0iu\t,~~~~~: r~i:l~~,~~~1~·or;,~:r~ 1~~~~\t::~"~~~~l~(~~1i~c l~=r~ ~:;.~::111~~~ 
Prof. Parker has, according to Cro:.::s, practised suprapuLic lilhotomy in the 
female on three occasions, and in each instance with a ::.nccessful re::;u\t. 

4. Buchanan, of G lasgow, lias pl'actiscd the lotnal operat,ion, 
throu~h the left nymph:~ upon a groo"ed staff introduced into the 
"'alsham has collected four cases of this operation in childl'cn, all 
t('rminated fayorably. 
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ExTnA-PH\·1c Yes1cA1. CA1.cnxE1-. 

C:-tlculus i:; oeeasionally de,·elopcd in the protruded bladd11r, in cases of 

~~~f Itf~~~~~~J~Jt~~f ;~~~~!~~!~ 
CIIAP'l'ER XLV. 

DISEASES OF TllE BLADDER AND PROSTATE. 

ls no deparlment of ~ur7cry i.:; it more necessary for the practitioner to he 
:i good pliysirfrm. th:in in thn1 which relates to disea~es of 1l1c urinary or

E!ans. So immediately eo111a•1·1ed with t•nclt othe r arc these or7:rns 1 both 
nnatomically and physiolo~ically, that it is impos1'ible to treat satisfacloril_y 

e\'t.'ll those afli.·etions whi(·h are mrnally con!oiid<.' rc<l purely sur7ical, as, for 
im;;t;rnce, ston(' in 1h e bladder, hypertrophy of the prostate, or st ri cture of the 
lll'('tl1rn, witltout :Ill :ic<"urnle knowledge of the whole !i Hbject of' urinary 
I a1holog-y1 :rnd mon• particularly a prnctic:\l :u·qunintnnee with the methods 
of exn mining the urin1.:. holh cla'mil'nlly and hy tl1e aid of lhe mi<·roscope. 

Jt is the more nt'<'l'~,-::u·_,. 10 nrnkt• this slat('ml'nl, becau~c the limit s of this 

,o\mnc will on ly admit n dci;<'rip1ion of' those di:-cases of lht· urinnry or7nns 

"liich the surgeon is lmbitually ea li ed upon to lrt'at; and ] mus1. therefore 

refor the studen t for iuformation on the other topics mt'ntioncd . 10 works on 
1hc Praeticc of J\lctlicine, and to trl'ati scs speciall y lle,·ott'll tu the subject of 
l"ri11ary Disorders. 

~lAt.FOIDIATIOXS ASD 1'fAl.P05JTIOSS O F Till-~ Bl.ADDER. 

ln s.omc eaH·s t11c bladder hns bern lotally a.bscnt., the uretl'rS opening 
directly into tht• urethra, or into the rectum or vagina, while in other inst:mccs 
1wo or more bladders arc> .!'aid to h:we coexi:; ted in 1he same suhjcct, though, 
a!'-l justly rem:u·ked by Thomp~on 1 it is probable that in most ol' the~e cases 

the coudition l 1n~ not been congt·nital, but rn.tlirr one of extrl'me sacculation, 
the n:sult of disc:-tse. 

Extroversion o~ Exstrophy of the Bladder i$ hy far the most 
common co11g-('ni1al liell'l'.t of tliil'l Yiscus, and ii; met with suflki ently often to 

~f:~i.?J\;i~1tf i;~!;~'.~f f i§i~~rti~~~~~f 
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i~~~:i~10:~~¥Zi.~~i!~I~i;~:J~f \~~~~)~~;t\J 
l'Ontains a hernia ou QJ1e 0 1· both sides. The recti abclomi nis nrnscl<·s are 

:;~~·ir,·:~;:·:~:,~.~,7;:~~;:~:£:.:.::.::~~~:~i~~~·::~r.,~~~r::r.~~~"~:1'.::~~:.~~:·:;~~,'.·: 1:,~:~ 1:~~~~ 
there is no umbili cu::; . the interrn l between the recti being filll!tl with a fi Lrous 
ti sR ne analogous to the lin et1 alb;t. 1 

The appearnnces in a C':\..-e of exstrophy of tl1e bladder arc quite cltaraclc r
i:;tic. The posterior wall of the bla<lcler (CO\'('rcd. of cou rse, wilh mucous 
me mbrane) is pushed forward by the abdomin al vi:-ccra which :.i re behind ii , 
and forms a prominent bu1 reducible tumor in the s ituation of 1he pub<'s. The 
mucous surface. which is rcd 1 I apilla1cd 1 a nd n\scular, is continuous at its 
pcripl1 ery with 1,he a.bdominal walls, the line or junction h:wing: a thin cica
fl'icial a ppearance. At. t he lower part of the projecting vesical surf!1ce, 1hc 
urete rs can be seen, g ivi ng ex it to the Ul'ine by drops. or sometim es in :i 

st ream . T!te cxpm•ed mucous membrane, which is constantly irritated Ly the 
C'Olllacf of the pati<•nt's ga rments, becomes infbmed, and bleeds whrn touclwd, 
while the groi ns, tbigl1s, and buttocks arc excoriat ed from urine flowing O\'er 
them. 

ln addition to the pliysical distress thus occasioned, the patient ha~ the 
annoyancP. of' knowing that he is deformed in a part which few a.re so philo
!:'ophical as to con~ider of no importance in their own pcl'sons, um\ is b(•sides 
n ·ndered, by the con tinual dribl1ling of uri1v•1 a u ohjcct of <li;:;.gui't to himself 
;is well as to others. Otherwise the deformity doe.snot particularly inted'ere 
with the gem.·ral health , and is by no means i11compatible with a Jong life; 
tl1ough in a remarkable case re lated by lJr. J. A. :\faster.o:on. of Wat erloo, 
\Visconsin, the ext ro\'ertcd po~terior wall of the bladder formed the sac of a 
he rnia , whirh, by pressme on the ureter~ . led to dilatation of those 
and ul t imately to renal disea!'le. which prorncl fatal. Jn the fema\i• the 
<luctive fun ct ion is 11 0 1 impaired, aud instances are on record in which 
with extro\·erte<l bladdl;!rs ha\·e borne elti ldrc.• n ; but in the male SPX ac
companying deformity of tl1c genita l org:ins is so grea t as to re nder procrca· 
tion impossible. 

Treatment.-Cntil within a few years, this malf'ormation Wfl.1' thought to 
he beyond the rf'ach of su rgical aid, itnd the utmost that \\':lS allcmpted fo r 
patients thus affected, was to supply a mechani (·al appnratus to shield a nd pro
tect the exposed bladder from injury, ancl t.o co1wey the urine into a suitable 
receptacle; but the apparatus was necessarily cu mbrous :rnd irksome, and ful
tillecl it s design in , at Lest. a ve ry um•atisfactory manner. ".i tli in a few 
years, c ndca\'ors hfl"e been made to remedy, or at lca~t to allevi:~tc, by ope
rn.ti,·e interference, the condition of patients affl ictc<l with exstrophy of the 
bladde r, a nd in ma ny instances with very grat it)' ing success. The opern
ti on:s which have been devised for tlie purpose may be divided into two cate
gories, viz. , J , tlio~e which :.ii m to di\'ert the course of the remtl sec retion inlo 
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nnoth l'r channel. :\nd 1 2, those the objec t of' which is merely to conr in the 
cx po~ed bladder by n. pl a!'l li c operatio11 , and thus render po;-;sible t he :lda p1a. 
tiou of a con ve ni C' n t receptacle for tli e urine. T o the firs l ea teg-ory Oelo n~ 
t he operat i o n ~ of Simon, Ilohn e~. am! Le\' iS, of 1hi ::; c ity . a ud 10 lhe sc(·ond 
the pla::; t ic procedures of Hic hanl , Puncoas11 Ayres, H olmes, Wood, B igelow, 
a nd oth e r::: . 

1. 1lr. Rimon, of RL Tliomas's H ospital , in the case of a boy of' 1 :J, estab· 
lished , by a n iu g:t· ni ous procedure. fi s iulous commu11ications het wecn tli t• 
ure ters and rectum, wi t h the hope tl1:H, ibe flow of urine being di vert ed. tli c 
exposed mucous ,., ud':.i ce of the bladder wo uld a .. i;;s unw the cliara cl<.' r of skin. 
Tlie op<: ra.ti on was. froni the first. 011ly pa rtiall y s11 cces:" r11l , and the pa t ie nt 

~:~~~ 1:·~~~\1.~ :~\:~\~n ~l' ~1 1\~1~w~~~;c~~ 1 ~rf1~~~i t~~i1~~~sec~~5~1~i° ~~·~~~~-:s 0~~ ~~-~ ~~::1 ~r~it 11 i~:~ 
other eaf'es in whic h s imilar procl•durc:s we re undertaken. by Lloyd and A thol 
.J ohn::; lonc, lhe patic11ts d iet! \\'ithin a fow days from :1 c11t c pe r it onitis : but 
8omc wh:1t more s11 cct•ssful C' fl Ori s in the same directi on h:L\'e Lce11 rece111ly 
made by Sydney .Jone:-. Dr. Le \·i:s, of tlii s c it y, in one ca:::e csta hli s li c rl :1 

communica.1ion be tween t he bladder and perineum. and then CO \'e red in the 
form er org:m by a plai' ti c operation , which, however , terminated fatall y on 
the tw(' ]fth day . Jlolmcs !ms suggested a plan of e ffec t ing the dcs ire t1 object, 
by apply ing in the bladder and rec tum the t wo branches of a pair of sc rew
for<·cp:s (wi th a p\alC' hroad enoug h to ex tend from one urete r to the othe r), 
which, ac tin g like Dupuy tn.:n's ente rotome. should c:-tabli sh the netC:"ilary 
communi cation betwec.11 the orga11 s without risk of perforating the peritoneal 
eas it y . 

2. Plastic Operations , val'y ing more or less in the ir det;ii ls. ha Ye been em
ployed fo l' th e rel ief of t:ix tl'm·ert cd b ladder, and in lll<\lly instances wi1h very 
gratifj ing result s. 

(!. ) Hichard , modi f~· in g NCbton 'i;; operation for episp:idias , operat ed , in 
18.')3 , by di ssecting a broad flap from below the umbili cus, turnin~ it with it s 
~kin s11rfaec towa rds the bl:.Hldcr, and co n! ring it in wi1h a bridge of skin 
taken from tli e fro11t of the scrotum. This operntion , though most ingeniously 
planned , unfortunatdy induced pci·itonit is, which provetl fata l. L efort has 
rcc(•ntl y modifi r d Hichcml 's operation by taking the covering flap from the 
cnlar~ed prepuce ins tead of from the t:.(' rotum. 

( :l. ) To Pl'of' .• Jose ph Pancoast , of thi s c it y , belongs the honor of ha.\·ing, 
in '1858, performed tlu· firs t successfol plasti c opera tion fo 1· exs trophy of the 
bladder. nis method cons if' ted in ta kin g tl:lps from the groins. inverting 
thl' m O\'t! r the pro1n11l(' tl organ, and a11aching 1hcm togeth(•r in tl 1e median 
line, thus l e:1Vin~ a broad g ranu la ti ng surfi1ce wlii c.: h slowly cicalrized. The 
pntien t 1·econ .. •red from the operation , but died some months later from a nother 
:1m.·etio11. 

( 3.) J n the Rmne year Dr. Ayre::., of 13rookl y n , N . Y ., operat ed on a 
woman ( who had pre \'i oui'ly g i\'en birlh to :t child) by turning d own a.n um. 

ri!:~~iii;~~::.:~'0:~::~"e:~~~:::r;,;r,:;~;'.~'.~;\~F::~:~'.~~~;:~.:~:~~~:~~~i,~~~·~:;; 
fl n~~; )01~ •;:1 ·~1~1° ~ 11111;~1·~·i';1~ \\~~~i: 1~V:1;1~\~l~~.t~1;1 , ~vi1;1\11~~~~:11~~1 e~~~:~1~:~:1~~~,~1~;~~ 
the bladder , and the other taken from the oppos ite side of the RC rotum and 

:~~::ri:~ ~~1~1~~ri~:~!!.1:. fin.; t. This phn was nls.o followed by J. " 'oocl , in 

( h .) Dr. F . F. J\ Iaury, of thi s c it y , has, in three ea.s.es . adopted Hou x's 
mc 1bod, taking :\ sad dle-shaped flap. attached at both ends, from the sc rotum, 
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~f~~~~~~\~ji~~I~iii~~;:~~~~~~~ 
(7.) Prof. 11. J. Bi~·low, of Bo:<ton, in:o:tC'nd of 1•1ulearnring to restore tht> 

<'aYit." of the bladder. 8imply di ... ~ec1s off the nrn rous nwmbr;\lle il:o' low as 
tltt• level of the ureter ... , and coYers the ra.w irnd':u:c \\'ith Haps take n from the 
groin:S. 

Fig. -189. Fig. 490. 

Pla~ticoperacion torextro'l'N'sion or the bladtler (From n p;1tl ·· 111 ln th 11 Cbildrt"n'>1 llo!Jpltal I 
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r c;!_"ion a n:l in verted O\-er the bladdcr 1 as in Rich:lrcl 's and A.ncs's method;;;, 
and the o thers, one from each groi n, united in the media n line O\' Cr tli e fi rst, 
which they co,·e r in. Tile gr(!a.l ach·an tagc of the im•e r tcd urnbili cfil fla p, is 
tli a t iL effoctua lly prcvcnls the escape of ur ine in nn upwa rd d irect ion, while 
t he g roin flaps cove r i 11 the r (LW surfiH·c of the o ther without undue tl" ns ion, 
and, h:wing IJroad bases, a rc in no danger of s loug: hi11 g. Jn the case of a 
male >: uhjcct, a roof' m:ty be fo rmed for the 11re thrn , a t a subs:f'que n t o peration, 
by invcrti11g flaps from the ncwly-fo l'med cover ing of the bladder, and from 
tli e s ides of' the penis. <l.dj w:, ti ng OW!r them a IJridge-like fl ap from the sc rotum , 
as in NClaton's a nd Hic ha rd 's proredu res. Jn two of the three cases in whic h 
I lun·c ope rated, the 1·csul t was qui te rntisEu· tory, but. in the third, t hough a 
first operation was !'uCeessful , a second te rmi 1rn.rcd fata ll y, from shock, in a 
li Ulc on~r twe k e hour>:. 

By th is ope ra tion the pat ie nt is pbced in a ,·ery comf01'table <.'ondi t ion ; 
incont ine nce of urine, to a certain exlt'n t, necessarily continues, requiring the 
patien1 usutlil y 10 wear ~i ·' ra ilwny urina l," o r some si mila r contri vance, !Jut 
the IJ!adde r is cffoctually protected from irri1at ion, and excoria tion is readi ly 
prevented. Tim principal poi nts l'C(jlliring a ttention in the afte r-trea tment , 
a re lo p1·event te nsion 0 11 the fla ps antl cncournge tli e conlraction of tliegra nu
h t ing surfaces l>y the position of the patient , who should be placed in a n 
almost s itting pos ture, with the knees flexed O\ 'CI' pillows. In an adult, trouble 
may IJc caused IJy t he g row th of the pud<.• ncbl ha irs, if tl1e ren.:rsed fl aps em~ 
brace a11 y portion of' skin naturally thus covcrt•d , a nd it will t hen be neceHsai-y, 
from time to time, to practi se a nils.ion with sui ta ble fo rceps, until the i11\'erte<l 
surface shall have lost it s cut a neous ch:tractc r a nd become as:=; im iln.ted in 
nature to nrncoull mPmbrane. Injection:'> of dilute acNic or ni t l'i c ac id may 
a lso be required , to reliern ,·esica l ca ta rrh a nd !H'C\Cllt the depos it of phos
phates. The statistics of' the:;c plasti c ope r:it ious a re quite as favora lJl e as 
could be expected, 55 terminated cases to which I have references, ha 'l>· ing 
g iven 43 rcco\·crics, -l failures, a w.l bu t 8 dPatlis. 

Malpositions.-l'ndl• r 1his head may be included t.wo affec tions, one of 
which, Hernia of the bladder, or Cyslocele, has already been reforrecl to, the 
othe r being l lwersion of the b!rtdder, which is extremely rare, a nd which is 
almos l exclusi\·ely met with in female childrPn. 

l 1wersio1t of the Bladder consis ts in a protrnsion or in vag ination of the 
bladde r through the urN hra, where it :ippears in the fo rm of a red ''ascnlar 
lumor; thi s, in oue of the fe w cases of the a ffCction on reconl , was mistaken 

~~:~i;r:::~;!~f Qr~i!'.~ff~?~~t~:~~:.:l~~~;,tg~;i·~~Y.·if~:~~;~~~~f~'.~J;,i~~~~ 
~~~:~~'i1~~?1~~'.;~::c~n~f~1~1r~~~c~~~~~~~~:·1~\fc:~;~~~n~f :f.Z ~~t~~~:y c~~:::~r~r~~Totll11~ 
urethra, keeping the bla,ldcr in place l>y mC'ans of a ca theter with a bulbous 
<' Xtre mit y; he thus ind uced s.ufll cien t coutraction to prevent any prot rusion 
whatever, a nd to diminish, t hough not entirely to remo \•e, the incontinence. 

~~~~;~~~~ 0!}J1~~ta~1:~ :: ~s ::~a~?~:~~t~~~ ~~n:~~~o:\~:!~1 ~P::r~~e~~~:1:a~~ :e~~~~~<~ 
by Dr. Vance. 

C YSTITIS. 

Cysti t is, or Inflammation of the Bladder, may be ac11 te or clt ronic, and in. 
the latter case may or may not be accompanied with vesical catarrh. 
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~:~,::~:~.~~;,:~ 
mat1on may e\·en ~pread to the :\djaccnt layer of peritoneum. Tile vesical 

~~~~~~~I~~R~t~;~?:~!t~§~~:~! 
medicines, as c:rntharides or some of' the mineral poi:-ons, from t lu• use of irri
tating injection::, from acridity of tlic urinal')" secretion, from the ex!ension 
of inflammation from neip;hboring pilrt:S (espccin,11,Y from the urethra, as in 

~~s;;1~~ f~~~10~~:~~~~~·~·om an exacerbation of chronic cystitis, from exposure 

Symptoms.-Thcre i~ pain on?"r and hf'hind the p11hes 1 and in the sacrnl 
region, perineum, and thig-hs, altencled in bad cases with tenderness on pres
sure, and incrcase<l by rectal exploration and by tltc use of the ca.thC'tcr. 
The desire to urinate is a.lmo:-t constant and irrcsi~tihle, the a.ct of micturi
tion i1self bei11g intensely painful and often accompanied with great tenef'mus. 
In mild cases 1 such as ordinari ly follow gonorrhcca. :ind in which the inflam
mation is usually limited to the neck of tlie bladder, tlie urine is cloudy and 
('Onfains a CC'rtain riuantity of mucus and pus, but in severe cases it is 1i11gccl 
with blood, and soon becomes decidedly purulent, containing also shreds of 
partially organized lymph or false membrane. Jn these ca,.:.es there is aJ~o a 
great deal of constitutional disturbance (which is almost ab::ocnt in 1\ie milder 
forms of the affect.ion), the patient soon falling iJJtO a. typhoid condition, often 
attended with delirium; death may ensue, usually in the course of the 8-econd 
week. Jn the milder cases resolution occur~-when recovery may be com
~1rl:::~though, in many instances, the inftamma.tion suLsides into a chronic 

'l'reatment .-The patient must be kept in bed. A few l~ches may be 
:ipplied to the hypogastrium or perineum, and followed by hot poultices or 
fomentations. The bowe1s must be kept in a soluble condition, and pain an<l 
vesical irritation relie\·ed by the use of hyQ§8_'amus and opium, gi\·en by the 
mouth, or in the form of i:;uppository . Enemata of all:.Qpia are recommendc•d 
Ly Dr. Semplf', of Virginia. Hot l1ip-bMhs ma.y be administered duri11g the 
acute stage, and the pati<-'nt. should drink moderately of llaxscc'I tea., or other 
demulcent, medir!'lted with a small quantity of citrate of pota."-sinm. "Then 
the inflammation bPgi11s to subside, buchu or copaib<"l. ma.y be cautioul';\y admin
istered. The diet should in ordinary ('ases be mild and 11nirrita1ing; but if 
typhoid symptoms appea.r, free stimul:ition must be resorted to. 1f retention 
of urine occur, ca.thetcrizntion wit.h a flexible instrument must be cautiously 
practised, and if symptoms of nephritis are manifested, wet or dry cups should 
be applied over the kidneys, and followed by mustard poultices or turpentine 
stllpcs. 

Chronic Cystitis ma.y resnlt from the same causes M those which pro
duce the acute fOrm of the affection (which inrleed it often succeeds), from 
atony or paralysis of the bladder, or from any obstruction to 1he free evacua
tion of its conicnts-bot.li of' the~e condit.ions causing a.(•cmnulation and piirtial 
decomposition of the urine, which then becomes very irritn.ting to the vesiC'al 
mucous membrane-or from tumor;; or other structural diseases of the bladder 
itself or of neighboring organs, as the rectum, uterus, or wi.gina. 
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1. Simple Chronic Cystitis, the form of th C' arfcction which is unat
te nded with vesica l cata rrh , is the pathological condit ion which is pn:!l-C'n! in 
most of the {';lSCs commonly called" irritability of the IJ!add<'r"-a term whid1 
is not rn1·y well chosen, a.s it refors to a mere symptom. .I\lic ro!l-copic exami
nation of the urine, in Cai"CS of si mple chronic <'ys1itis, will always <lctect the 
prescucc of pus, and thi s, with increased frequency of micturition. a nd slight 
:iugmentation of the amount of vcsical mucus, are the evidences 1Jy which the 
sur~eon may recognize the ex istence of the disease. Tiie treatment is 1hc 
i::a me as for thf' mildest cases of :wute cystitis, the inflammation in many in
s tances subsiding under tlie influence of re1't alone. 

2. Chronic Cystit is w i t h V esical Catarrh is characterizrd by 
the deposition from the urine of a ropy . tenacious, muco-puruleut substance, 
usually of a grayish-\1•hite color, and of alkaline reaction. This is often mi xt:!cl 
witl1 phosphatrs, the urine i1sclf being arnmoniacn.l and ex tremely otli.:n:siYe. 
The bladder becomc!i thickened, roughened, and somet imes SHCf'u lated ; ul cl'ra 
ti on sometimes occurs; and the case may terminate fat:\lly by the patient fall
ing into a. typhoid or urmmic condition i to which Hosc r gives tlie name of 
ammon<emia. This form of cysti tis is p!lrti cularly apt to supervene in cases 
of vesical p:irnlysis from injury of the spine (seep. 327) . ln the treatment 
of thi s condition , topical n:mctlics arc of the hig hes t importan ce; urinary 

accumulation should be prevented 
Fig. 491. by the cautious use of the rathcter1 

or, as suggested by 1\IcG uire, of 
Yirginia, by the employment of a 
d elicate flexible tube, wlticli may he 
left in situ; an1l g reat benefit m;~y 
often be derin~d from wash ing out 
the bladder, by injecting at firs t 
warm water mcrt'ly 1 and sub$e
quently, if this be well borne, mi ld 
astringent or sedatiYe lotions; the 
best, according to Thompson, are 
those containing acetate of lead (g r. 
ss to f;3:iv), nitrate of sil ver (gr. ss 
to f;3:iv),1 dilute nitric acid ( "1..X to 
f;3:iv) , carliolic acid ( "1..ij to f;3:iv ), 
or borax (Soclre boratis gr. viij-xxx, 
glycerinre f3ij, aqure f 5i,-). In 
order to prevPnt ammonia.cal de
composition of t.he urine, Dubreuil 
recommends injections of a weak so
lution of s ilicate of sodium (gr. iij-iv 
to f,3j); Clemens, of Frankfort, 
and Purdon, of Belfast, freqnent 
injec tions of healthy urine; and 
Erichsen a nd :8unn, injections of 
quinia (g r. j-f3j). Sidicylic acid 

Koye11's itpp1.r!\tu~ ror wMhlng out the lihtli.lcr and permanganate of pota~sium are 
farnrably spoken of by SchUller. 

V es ical injec tions are most conv<>niently made by means of nn India-rub ber 
botlle with a nozzle, and an ordinary elastic caLheter; not more than lhree 
or four fluidounces i::hould be used on e.-ic h occnRion, the injecte<l liquid be ing 

1 T. G. Richardson employs a much stronger solution , viz., gr. xx-xxx to f3j. 
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kept in !he bladder for n few minutes, nnd then allowed to How off. " 'hen 

:~ ~ n ~~~: ~~ ~:; .\. i :~ ~~~ ~~1~~ v ~'S!:\ i ~~ i t ~ : 1 ~~ i ::!~~ ~~~:.~,' ;t~%:: k i:c~·I~ ~n 1i1~j ~~f:(t 1; i ( 1~11 ~~\ i 1~ ~: ~ 

~:.\~Ti~:!~~~:~:~~;~~~:~~~:~;g~f ~i'.~f~'.,1:t~:g~\;~;1l~~f i~~~1, 1~1&~~:~~ 
;f~s~~ .~;~~71~:~ lt1~~ ~~.:·l~:~: .. un ingeniou:; in:' lr 11 me11 I for introducing medicated 

CountPr-irrila tion to the :-upra-pubic r<·:rion is oflen of service, and pain 
may be rclic,·ed by the use of anodyne 5UppositOl'ie~. ...-\ lie\\adonna pla:itcr 
over the pubes mny Uc used for tlie same purpO~l" ] Jot h ip-b1~ths will often 
be found useful. 

A large number of internal remedies have beeu employed in this affection, 
nnd it must be confessed often in ralher a.n empirica l mannc1·, those which 
seem to succeed best in some cases, fniling utterly in oLhtrs . Those which 
are probably most deserving of mention are buchu, m·a ursi. parcira, matico, 
chimapl1ila, triticum repens, scncga. copnihn. and cubebs. Alkalies, espe
cially the liquor potassre. in combination "ith the tincture of ltyoscyamu:::., 
may be tr ied if there be much n~sical irritation, but mui'=t be watched, lest 
they increase the tendency to phosphntic deposi1 . Chlorate of potassium is 
n:commended by EdlefSen. The mineral acids ma.y be useful on account of 
their tonic pmperties. " rhen the urine is ammonia.cal, bcnzoic acid is h ighly 
recommended by f;osselin. .An exclusive milk d iet is advi:;;ed by Dr. George 
Johnson. of London, and Dr. "·eir l\litchdl, of this city. 1t is scal'cciy 
11ecessa.ry to add t liat if the condition of the bladder depend upon any re 
mo,·able cause, such as Yesicd calculus or urcthml stricture, this must be 
attended to before the cystitis can be cure1L Jn the cas:.e of a fomale, dilata
tion of the ·urethra may be employed as recommended by Papin, of 8t. Louis, 
Howe, of .Xew York. Tealc, Duncan, Heath, and ll ewetson, nnd in e ither 
sex, recourse may be had, as a last resort, to cystotomy, the bladder in tlie 
ca:-:e of a nl!!-le being opened from tl1e perineum, as in litliotomy, and in the 
c:isc of a female from 1he Yagina; the operation, wh ich was orig inally sug-

~~~~~~,!;, ~1~;~:~~ii~~d1aS Y~l~::1 ~! i';;~:~~c~gi~~~~ ~r~n~i1~[;,:~,i~: , : :1e~:~~~~a~r ~~;:~:;\t! 
Ilolmes, Powell of Chicago, and Battey of Georgia, and in tlic female by 
Emmet, Sims, Bozeman, ~imon, llegar, and others. 

STRUCTL'RAI. DtSEAS l~S Of' THE B L ADDEH. 

Sacculat ed Bladde r .-Obstruction to the flow of urine, as from en 
larg<.-cl prostate or s1ricture, leads to hypertrophy of the muscular walls of the 

~~~~l~~~ ,~~:t~it\;~: ~~~li~~:e 1~~~:·~:~~i:U~o~~?l~~:e0~.g~i71d /1~st~~~,~~~~~~! ~1;~~~:1n~~~ 
contents, t.he Yesical mucous mcmbmne and submucous tissue protrude between 

f ~~i~~~:;:zi~~~g;;~:r~:t~;~~~~~E:~~i:l~il:f ;~:::;::;~;~l~;i~~~fi~'f f.~~~~g 
nrny most conveniently be <lone by t hP use of an el:~:itic catheter, aided by t.lie 
siphon arrangement of Prof. Dittel (seep. 8GG). 

Tumors of the Bladder .-\Tarious forms of morbi<l growth arc met 
with in tl1e blat!der-ns the fibrous, .fibro-cell11lar, ancl jibro.nwscalar~ con
stituting the polypoid tumors met with in this organ, t.hc papillury or vtltous, 



896 DISEASES OF THE BLADDER AND PROSTATE. 

closely resembling in ~tructure the chorion, very var:.cul:Lr, and sometimf'~, 
though l>y no nwans always, of a cancerous nature (see pp. -178 and .f!JI ), 
the enceplwloid, the scirrlwus (usu:illy secondary to scirrhus of the n•ct11111), 
and the epit!teliomatous. JJermoid cysts have also b(!<'ll f'ound to communi -

cate with, if not to originate in, 
Fig. 4!'!2. the \'esical cavity. Any of 

these tumors may become in
crnsled with pliosphatic m:ttlf·r, 
and thus simulate calculus; but 
the diagnosis can ll!:'Ually be 
made hy cnreful sounding. 
lkmorrliage attends both tliu 
villous and the mali~nant 
growths-inca:;:;esof'thefol'mcr 
kind being oft.he c lw racter of 
capillary oozing, and in 1hose 
of' the httN occu rl'ingless co11-

~·~~~:rt1ics~~~ta tii11~1e~0:l~,:~~,~~~~~ 
ment, in the large majority of 
instances, must be merely pal 
liati\·e, consisting-ch it.:fl y in Lhc 
free admin istration of ano
dynes, with st imul:mr ~, if' ur
ccssary. Astringc•1n injPctions 

PJ!y11otd 1•esleal tumors. (Civi11\e.) may be tried in the ca,;;;es of 
,·illous tnmol', Lut should not 

be repeated if they produce \·csical irritation. J>oJypoid growths may he re
moved from I.he fem:ile bladder by lig:tture, or Lite :;coop, the urethra bt•ing 
dilated for the pt1l'pose; and it may ocea:-.ion:1 ll y be pOs!'ible to remo,·e a 
vesical polypw; in the male by a\•ulsion with a liLliotrite, as was done in one 
instance by C i,·iale. Billrotli has rcmo,·cd a fibro-mu:1cul:ir tumor (m,ljoma) 
from the bladder of a boy by inci:sion abO\'C the pubis as in the high opera
tion for stonr, anrl a similar opel'ation has been }Jerfo rmed by Yolkmann on a 
man of 51, who died on the -I-th day . Kocher has successf'ully rcmovPd ~~ 
villous tumor f'rom the bladder of a man 38 yea rs of age, by opening- the 
organ from the perineum, and scraping aw:iy the morbid g:rowtli with a sh:~rp 
scoop. 

Tubercle of the Bladder is a rare affection, and is prob:ibly nc,·er 
met with except in connection with tuberculosis of otltcr organs. The 
S,IJmploms, as pointed out by T. Smith, ciosrly l'Csemhlc those of calculus, 
while t he trerttment, as far as the bladder is concerned, mu51 be merely pal
liative; Smith particularly recommrnds the confection of black pep1wr 
(W"anl's paslc), to l'eliern the h:.ematu1·ia which often accompanies tl1e 
;tffection. 

Bar at the Neck of the Bladder.-Thisnamewas gi,•en by Guthrie 
to a rare form of obstl'llCLio11 .:;ituated at the neck of the bladder, aml entire ly 
distinct from the common hypertrophy of' the middle lobe of the prostate. 
Tlu.:re al'e 1wo forms of bar-one cons i:5ring in a ridge-like elernt ion of t.he 
mucous anti submucous tissues, due 10 enlargement of the lateral lobes of the 
prostal<'. the median lobe being un:itfocted-ancl the other a similar fold Ol' 

ridµ-e, which Guth ri e attributed to disea:s1~ of an "ela:-tic structure" (which 
he described us existing at the neck of the bladder), and which occurs with-
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Fissure of the N e ck of the Bla dde r is a condition describ<'d hy 
SpiC'gt•lberg a.;; occurring in wome11. aml a;;: :rnalogous to fis.surc of the anus. 
Tlic treatment consi~ts in dilatation and cautcrimtion with nitrate of sih•cr. 

IL£:\IATCl{IA. 

The existence of blood in the urine may be f\ symptom of Yarious affeC'tions 
of the urinary organs, and it often becomes important to determine the som·ce 
of t lie hemorrhage. 

1 . Bleeding from the Kidney may be clue to blows on the loin, to 
the exi,.tl'nee of acute Bright's lli~ea.-e, to the irritation produced by a renal 
c:1lculu", to tt1berculous depo!':it. etc. The Ulood i" t1!':ually intimnrcly mixed 
with the urine. but may form a clot. in which case, hy floa1ing om the coagulum 
in water (as suggested by ll ilton), its shape m:ly l>ctra.y i1s origin. 

2 . V esi cal H rem aturia may result from congc~tion of the blaclder, 
from tuberculous disca:;e 1 from the irritat io11 cm1s:.cd hy a ca lculus, or from the 
prc.;cncc of a villous or malif!m111t growth. T iu.: l>lood often coagulates withi n 
the bl:uldt'r . but. when pa.,..;cd in a liquid form, the urine which first flows is 
Jc.;" tinged than that which follow.:;. If the hemorrhage be caused by a morbid 
growth, the app<'M<lllCe in the urine of shreds of the abnormal tissue, recog
ni;r.nLlc with the micro::copc. may aid the diagnosis. 

3. Bleedin g from t h e Prost a t e may dt•pentl upon congpstion, inflmn
mation, or 1uhcn:ulou!' or malignam disea,:e of that organ. The cliagnosi5 
from n::;ical hemorrhage may Le aided by exploration with the finget· in the 
rectum. 

4 . H e m orrha ge from the Urethra may drpcnd upon congestion or 
inHammation of the part; upon laceration from blows on the perinC'um, 
injuries inflicted by in..,Lrument.". impacted calculi, etc. ; upon mpture from 
:-trnining in the effort to urinate, or from violent coitus ;1 upon ulceration 
from malignant disease, etc. The cfoigno:sis of urethral hl'morrhage may 

~:1\;t?;~a~~l:~~:di7. ~~:~~;~i~~. t~•;t~ 1:~ ~~~~:~~~;.~\:~fe~tcccdes the flow of urine, 

Trea tment of H rematuria .-This must rnry with the source of the 
ht"'morrhage. If due to renal injury, calculus, etc., the patient must be kept 
in hcd, and astr ingents, such as gall ic acid or acetate of lead, with opi um, 
administered. The confection of black pepper is highly spoken of Ly T . 
Smith. ' fhcn of ve . .;ical or prostatic origiu, cold :ipplications :ire of sen·ice. 
I t j.., better, a:s a rule, not to interfere with clots in the bladdt•r, but to lt>:we 
their disintegration to the efforts of nature. Jf, however, it becomes neces
sary to adopt artificial mcnns of C\'acuation, a portion of tl1e clot may be 
gent ly drawn out through a large-eyed catheter , by means of Clo\'er's litho-

1 The bleeding \Vhich occ:tsionally follows immoderate sexual intercourse u.:itlwul 
rupture, is, accordiug to ll ilton, usunlly prostatic. 

57 
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trity a.pparntus or an ordinary stomach-pump. For persistent vesical h~ma
turia, Thompson recommends injections of nitrate of i;;ilvcr (gr. j - i\· to f'.§iv), 
or of the tincture of the perchloride of iron (f3j to f,5iv). Jlcmorrhage from 
the uret hra nrny be controlled by cold applications, or , if these fail, by intro
ducing a. full-sized ca.thcter, and compressing the penis upou it with strips of 
adhesive plaster or a bandage. Bates, of B rooklyn , has devised an ingen ious 
apparatus for applying cold and pressure within the urethra. 

Intermittent or Paroxysmal Hrematuria, or (::is it should per
haps ra.ther be called) J!t:ematium·ia, has been observed in se,·eral cases, by 

~~l~~:~i1;1~,,~}l!~;~1~~' t~~l~~~~~'. G,l!~:~ ~;~;~t~~!~~:· c::~~\~~·: , i 1~ 1~~1ep~~~~i~~~;~,.;~~~~~l ~· 
tonics, particularly iron and quinia. 

PAUAL¥5 1S AND ATONY OF TllE IlLADDE:H; RETEN TION AND JN CON TI

NE:\'CE 01'' ORIN I~, ETC. 

True Paralysis of the Bladder is not very often met with; it is 
m os t commonly seen in cases of injury or organic dist>a~c of the brain or 
spinal cord , though it occasionally occurs as a result of fun ctional rx li:~ustion 
of the sp inal system from se.x ual ex<'esses, as a reflex phe nomenon dependent 
upon injuries or disea.ses of other parts of the body, or as a. temporary c:onse
qucnce of Lhe use of' belladonna. or s imilar drugs. When the paralysis aflt:cts 
the neck of the bbddcr only, the urine consiant ly flows away, gi ,·ing rise to 
incontinence; when the body of the organ alone is im·oh·cd, the bladder can
llOt expel its contents, and the resu lt. is rete11tion; while, if the whole organ 
be affected, though most of the urine may e$Cape, the i.Jbdtler re mains par
tiall y distfmded-and incontinence and retention rn :iy thus <·oexist. The 
treatment conRists in keeping the bladder empty (when thi s is nece~sary) by 
the ('autious a nd gentle use of a flexible catheter, nnd in relie\'ing by su ita.
blc rt:!mcdies a ny cystiti ~ lltat may occur. In some cases, g::th'ani sm and the 
administrntion of various tonics, especially strychnia, may be of sen·icc. The 
latter remedy bas been successfu lly used by injection, in doses of 1\·r gr., by 
Dr. "r· E. Tarbell, of C hina. 

Atony of the Bladder, from over-distension of this org~n . is, on the 
other hand , frequently met with. Tl1is condition may :irisc in !he cour;;c of 
low fo,·ers, if the catheter be not used-or c,·en from voluntarily nl'glccting 
the calls of nature-I.Jut is most commonly due to some source of obsl ruction, 
either Jll'Os latic or urethrnl, which, wh ile not g i,·ing rise to absolute r·ctcn
tion, yet renders d ie bladdel' un:1blc to expel its whole conten ts. A certain 
quantily of'" resid 11al urine" thus rema.i ns, and gradually increases in amount 
u11til the oq;an is completely dist<•nded, when the neck of the blu<ldcr be
comes par tially dil;it cd, :incl, as poin1cd out. by Thompson, an overflow takes 
place, mnsking the real condition , and leading the patient-:rnd sometimes 
hi s med ical adviSC l'-tO consider t.hc case one of incontinence ra lher than 
retention of urine. 

R etention of Urine, though merely a symptom , is one of such imporl
anee as to dcmund specia l considcralion. ' Vl1cn it ocrurs grn.dually (as i::: 
the case when it arises from pn.nl.lyi'iis or at.ony of the bladder) , the n:sicn.l 
ca ,·i ty becomes slowly distended, until it may contain senral quarts of urine, 
and forms a prominent tumor in the hypog:ist rium , reaching nea rly to the 
umbilicus . The patient is usually not con~cious of passing a smaller quantity 
of urine than in the normal condition, though a certa.in amount of difficu lty 
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may be experienced in completini the net of micturition-thc w:itcr being 

~~~~;1!~1~ ~·1i;~::dl:1:s 11!~1·c~c~ 1111a:~1l l l:::rcl1\~~i~t~ ; 11~;; ~~~<~'.r~l:.b~~1~~ r~if; 1 ~11 ·:11111~·.i 1~~1~t1i~~l:li1~~ 
upon makiug a ny muscular exe l' Lion ; when the hbcldcr lta:s become fully di:-;
IPndc<l, o,·erHow occurs in the w:iy alren.dy described, ornd simuloucs inconti
nence. Tl1c diagnosis of retcntio11 is u~u:\lly made with fi.1c ility; enn if 
!lien· be no hypogastric tu mor, there will bl' dn\11(•,s:s on percu~:;ion over the 
pubei:, and the di :. temled bladder can be fe lt by placing a fing;cr in the rectum, 
when by tappin.g O\'CL' the su pra-pubic r t·gion flu ctuation can be distinctly 
recogn ized. 11, howe,·c r , the walls of the IJl:uldcr be tbi ckciwd and eon
tr:1cted, the di;ignosis may he morP difli cu lt. Betcntion of' urine, if ume-

~~;,'~~~r ~e::~~1~; ~~::~~t:::o~~t:{1t~~1 t;\1~~1::;::i~\~~I s:1l1~~~,.::~tit!•,~ ;,?1~te~~1~h~:~1 t~~ 
urn'mic condition. 

1'reatment.- Th e treatment of retention 1cith ourjlow, whi('h is the condi
ti on met with in cases of ntony of the bladder, requires in the first place the 
S)'1'tematic use of the cathete r, two or three tinu.>s a <lay. ~o as to evacuate the 
"re~idual urin('." A long and brgc• fleAiblc cathete r is the best, but, what
C\'l'r form of in:".Lrumcnt may he U8ed, care 11111:-.t !Jc takl'n that it ac tua lly 
C'nters the bladder, and not merely the pro:i.tatic portion of the urethra, whid1 
in these cases is often d ila ted, and may contu.in a C'ouplc of ounces of' urine. 
\\' hen the retention ha" lasted for a long pe riod, it may be IJ~Lter not to 
e,·ac11ate tlie enti re contents of' the Lla1ldcr at oncti-whic li would probably 
gfre rise to cy~1itiS-but to draw off a portion at a tinw, and thus enable tli(' 
organ gradually to return to it1' normal slate. Jn cases of short duration the 
bla<lclcr m:.1y pcrfl'ctly regain its tone, but in many instances a ll that can be 
done is to palliate the patient':; cond ition. Thompson recommends the appli
cation of the cold douche lO the lumbar ~pine a nd a1Jdome11 , and the injection 

~~:1~1~~,~~~~~1~'uil1 ; ~ 0 r~1~~1-::1J(~~(·~y ~~~:~~e~ b~~~l~7::!~s~ ::~ e:1~~f ~tl~~1· ~~s.11,~8 

Spasmodic Retention of Urine, or, a.;; Sir James Paget has happily 
callc<l it, sla/lt111rring u·itlt tlte urinary oryaus, is a condilion occa.sio11all y 
met with, and which is more annoy ing than dangerous. A person \\ li o is 
li able to this form of' rclention should learn to use a cathe ter, and should con
stantly en.Hy one with him , afi tlic foar of being u11:tblc to urinate is often of 
ihelf sullicieut to b ring 011 a.11 attack . 

Hysterical Retention of Urine is oc('as ionally observed in wome n, 
in connection with n1rious other phenomena which arc con\'entionally denomi 
nated hp;te ri cal. The treatmr1it eon:::ist:;; in re~trlating the state of the bowels, 
and nd mini ii LCring to nics and n Cl' \'C stimula nti", with the loca l use of' t he cold 
douche; thl' catheter may be u!Setl once, to make ::i.lll"e that there is no actual 
obstruct ion. but should afterwards be withhcJ tl ; rupture of the bladJer llC\'CI" 

occurs in these eases, and th(' patient u~ually pa.'-'::;es her water without difli
cully, as soon as the dibtenl-lion bC'comes painful, and she is convinced th:tt 
instrumental relief will not be attorde<l. 

Incontinence of Urine.-'fhii:; may occur e ither in cl1il<lren or in 
adults. 

I. JYoclurnal fnconti11nue in Chilclren.-Thc pn.1ic11 t may wet his bed 

· ~!;:;~1fnt~ !~~\ 11.l~::~~y0~~:~::~ 111~~~~' J ~:~t: 1 (i~ 1 ~~u~fi ~~~~cc~r o~·f1~1:~~rn ~~·:·yto niELl~t~ 
tlw child up :~t pl'Opcr iute1·vals), from excessive secretion of urine or Rome 
il'l'itating quality or tLis fluid, from irritation transmitted from neighboring 
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organs, as the rectum, or from the exi.:itf'ncc of slight chronic cystitis, o: 
phimosis, of preptu ial adhe~ions, ctr. The treatment cons ists ( I ) in removing 
the cause. if Lhis can b(• ascertained ; (2) in impro\·ing the general health; 
(3) in obtunding the exce::::sive sensibi lit y of the bladder; ( 1) in cnde~woring 
to induce a habit or attending to the C<\lis of nalure :~t suitable inl errn l:); an<l 
(.5) above all, in de,·eloping a ltenrty wish for relief on the part of the patient, 
for wjthout lii.s CO·Opl1rntio11 , as jusi.ly oUservcd by Brodie, little can be ac
complished. The firs1 indication is to be met hy regulating the diet, attcnd
in~ to the tligcsli\·c functions, f'orbiddiug t•xccssiYc use of liquids, elc.; the 
second , by the mlministrntion of Lollies, and the employment of sen.bathing 
01· the cold douche; and the third, by the use of belladonna giYen by the 
mouth, in the f'orm of t ncture or extract, or by the hypodermic administra
tion of atropia, t\ided in obstirnite cases by the npplication of' ft solut ion of 
ni!mte of siln~r to the prostatic ureth ra. Tlie patient should be al'oused and 
m:tde to urinate 011ce or twice during the night, and should be inducc<l to 
strive him:-.clf to get reli ef from his infirmity-not by threatening punishment, 
hut by encouraging the formation of cleanly habits. 

Yarious remedies beside those mentionctl :~bo,·e have been employed with 
more or le>:s succes;;;, such as blisters to the sacrnm, the use of an apparatus 
to prevent the paJient lying on his back (the urine, when this posit.ion is 
assumed, resting on the trigone of the bladder, whicli is its mo8t sensitive 
p:wt), the application of collodion to the mea tusi as recommended by Corri
g<~ll, circu1rn.: isioni the application of' e lectri city, t lie administration of hydmte 
or clilornl, hypodermic injec tions of' strychnia) etc. These may be, e:tch 01· 

all. properly tried in obstinat e cases. 
2. J'me Incontinence of Urine in tlie lifale Adult is Yery rare, the rcaJ 

condi!ion i11 most cnses so described being, as alre:l<l.Y mentioned, retention 
1witlt oi·e1jlow. lu wo111en, owing to the sbort ll e~s of the urethra, inconti-
1H•nce of Ul'ine is more common, resulting usua!I)' from injury rf'cei,·cd dming 
partmition. True incontinence in the male may, howe,·er, result from 
panlly1'is of the neck of' the bl:iddcr-in which ca1:le the treatment appropriate 
to that condit ion must. be adopted-or from a peculiar form of hypertrophy 
of the jll'Ostatc, in which the enlarged third lolJc projects wedge-like hetwccn 
tlie l;1teral lobc1', keeping the neck of tl1e bl:iddcl' constantl y patulous. U11der 
tl1e1'e tircumstanccs little ca n be <lone beyond the adaptation of a well.fitting 
urina.l to keep the patient dry. 

Irritability, Spasm, and Neuralgia of the Bladder arc often 
spoken of as clif;tinct lliscases, but are almost invari:\bly merely symptomatic 
of other conditions, such as cystitis, tumor of tlic bladder, or yesi<:al c:\lculus. 
The trealn1ent must be addressed to the 1·elief of' tlic 1mrticu la.1· pathological 
condition to which the symptoms may be due. Anodynes and antispnsmodics 
arc often useful as palliatives. Lund, of Manchester, recommends, in cases 
of females, dilatation of the m·ethrn, and reports two instances in which this 
medc of treatment gave ent ire relief. 

J ;..tF J, A;\TUATOHY DISEASES OF TIIE }:lHOSTATE. 

Acute Prostatitis.-Acute inflammation of the prostate usually fol
lows urethritis, C."'pecinlly when due to gonorrha:'a, but may also result. from 
various forms of injury, as from the i11trod11ction of ins1rume11ts or the use of 

~~~~~·~~ f!,~~~~c::1~~:~{0~:~~;1 e~~~~:~·~;~I ~~;~ ~~~l~~·o11~~o~~~~~~~;I a;a'1·~~i1;:1s~it 1~~ i~,~~:1~~ 
plication of urethritis. it is apt 10 be excited by the use of aleoliolic stimulan ts 
or Ly excessive venery. The symptoms of' acute prostatitis are pain and 
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weight in the perineum, with great freq11cncy of micturition. dy!'.urin, and 
vesical tcnesmus, the p:~in al ~o being incrc:1:::ed hy the act of' defecation. 
There is a good deal of constit.utional di::;turbanec, nnd tlte .-;welling is some
times s.o great as to induce comp\Pte rc>t.ention of urine. Tlic diagnosis can 
be readily made by rectal exploration. The inflammation may terminate in 
resol11tio11, or may run on to th<' fonnation of an n.iJ,.ccRR 1 wliieh usun lly lrnrsts 
into the urethra.; eYen if rcRolution occurR, howe\'cr, the ul' ine wi ll probably 
contain puR, from tlie coexistence of' cyt::titis. The lrr'alment consists in !he 
ei1forcemcnt of rC8t and the administration of laxatives, witli tl1c application 
of leeches or cups to tli f' per ineum, f'ul lowetl by hot hip-bath~ and poulticcR. 
Pain may be relieved by 1\ie use of anodyne enemata. Slioultl complete re
tention occur, it may be neces:mry to use the catheter. 

A bscess of the Prostat e usually occurs a.s :i. 1'equel of acute prostatitis , 
but may be de,·eloped in an insi<lious manner from bruising of the part in 
the use of instl'ument::;, etc. In the latter cilses it is of'len the :ncolar t issue 
around the pro:;tatc wh ich is affected, rfl.lhel' than tltc organ itself, and the 
affection is then called peri-prostalic abscess . 11 ointing usually occurs, as 
already mentioned, in the direc tion of the mcthra. but occasionally tow:u·ds 
the rectum, or e\·en externally in the perineum. The symptoms a re those of' 
clcep-scatccl suppuration in genera.I, and the di~1gnos.is can be m::idc hy rectal 
exploration. Hctention is apt to occur when the swelling is principnlly on 
the side of the urethra, and the introduction of the catl1ete r may then scr\"e 
the double purpose of' opening the aUscess and eYacu:iting the contents of' t.lie 
bladder. \Vhen the swelling makes its appcanrnce in the pe rineum, an early 
and free incision is required, to relievC' tension and pren:'nt the formation of 
a rectal or urethral fi!'tula. Jf fluctuation is distinctly fe lt in the rectum, it 
will be proper to make a puncture in that locality. Prostatic abscesses 
usually heal without dilliculty. but occasion:tlly foJI into a chronic state, per
sisting a" :0.uppurating cavities which form recep tacles for urine. This condi
tion is often llOl recognized during lifo , the symptoms closely resembling those 
of chronic cp;titis. Benefit may sometimes be derived from the applicat ion 
of a weak solution of nitrate of silver. 
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to the perineum. Jn cases aceompaniecl by nor.:turnal f'misRions. n solution of 
niLrnlc of silver (gr. \'-X to f.5j), or, which is preferred by TI. I~Pt', of 1he 
percliloridc of iron ( ntx\'-XXx 10 f3,j), ma,y Ue occasion!llly applied to the 
prostatic urethra, by menns of n sy1·inge with a catheter-like nozzle. " -iuler
nitz :tpplies cold by pas!'ing a Rtream of water of' a tempcrn!urc from ,53 ° to 
G0° l <'ah r. through a double-current catheter without eyes, which lie ca lls a 
psychropl101-. 

C1rno~1c IhPERTROr11\· OF TllE PnosTATE. 

This ir.; an affection of adninccd life, being seldom if ever met with in men 
less than f-ifty years old, though inflammatory enlargement (a tot:dly distinct 
condition) mn.y of course ex is t nt any ngc at which prostnlilis itself is pOi"Si
blc. So of'!en is pros.lfttic hyperr 1·ophy seen nmong those past the middle 
period of lifo, that Sir Be njamin Brodie consi<ler<.'d it almost a normal condi
tion under such {'irc11mst:u1ce,;;; but 1he stat is li ca.l in\'estigations of Thomp
son, l\Ies!'er, Lodge, and Dittcl, hnxe shown tha,t its actunl fl'equency is ler.;s 
than has been supposed, appreciable enlargemclll existing in Out about one
tliird of the cases e:xami 1wd in persons more thn.n sixty years of age. 

The hypertrophy may affCct onl y the unstriated musculn.r fibres and connec
tirn tissue of the prostate, or may i1n-ol\"e its glandular st ructure ns well; 
!here may Ue enlargement of tlte whole organ, or the increase of size may Ue 

confined to its lateral lobes, or to its central 
}~ig. 493. portion, conslituting what is commonly called 

the e nlarged"' third lobe of the prosta.tc." Jn 
many cases independent or scmi-isobtecl tu
mors arc found-principa.lly in the J;tteral 
lober.;-ulmost identiC'nl in structure with !he 
l)l'O:"t:lte itself. though containing less glandu
lar tissue, and that imperfectly developed; 
these prost:~tic tumorsi which have been spe
cially stullied by Tliompr.;011, ;ire sometimes 
!':urroundcd by:\ fibrous cnp!':ulc1 and may often 
be readily enucleatcd with the finger, as has 
been clone in tlic opcraLion of lithotomy (~cc 
Jl- 877): they :ire in many respects nualogous 
to the fibrous or fibro-muscular growths (myo
wata) met with in the uterus. 

Enlargement or median lobe of pros. Physical Characters .-The weight of 
tate. (Erit:hse11.) an hypertrophied prostate mny Yary from one 

to twelYc ounces, and its size from two to four 

~j\;??.~~.0:~:''.~:!~~:;~i:P~:~~:::~:·t:~~: ~:.:;
1

~:i ! ~~:~~~:~:::;~,:~ ~:~ ~i~:~~~::~::'.~i~~ 
the prostatie tumor!' wliicli have> been referred to. 

H ypertrophy of the prostate produces \'arious changes in the form and dt·-

~~::i:tt:ri· :~l~d:1~:d~t~~::~ll~L~;~i7~I j°! ll~l~ll~:;:e~~~~;~:::i(~ ;;:t~11·~~i;~~~~i~:rjl~~l~!~i 
~·~11~r1~~!.0~;~ i ~~~~1:~:~~s, ~~?a \~~~1tn7i111111~~1: i 1~~t i :11 ·~~l~~; 1:~s::~~:f ~11;!r~~~e~~stl~= 
lffC't,lira is dilated into a pouch which may hold an ounce or two of urine. 

~~~~:~1,~a.tl;: :~;1~1;~~,~~~,rt~~',11to;~1~:v:~:.~i·~I ;~hi~~ ~;,~~~r;~o~~:1~·s!s b~~:~~·g~~I;o~!,\~ 
~t l so to the right 0 1· left it' eitlier lateral lobe is increased in s ize, and the 
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de,-i:\lion being to the side opposite to that of the principal enlargement. 
The internal orUi.ce of the urethra usually a~sumes a crescentic ~hape, 
1hc eonca,·i1y of the crescent corre-
sponding to that lobe of' the prostate Fig. 49.J. 

f \~E:!~~~~~~f n~;~: 
unfrequently hangs onr the orifice 
in :\ ,·alve-like manner. cJo.;ing it 
more or le"s completdy ''hen the 
patient attempt::; to urinate. An
other mode in whi('h tht• urethral 
orifice may be occlutlcd, is by the 
formation of n. bar at the neck of 
the bladder from th<' clcrntion of 
the mncoui;; antl submucou~ ti~sues 
by enlargc1nent of the lateral lobes 
(sec p. 8HG). 

ln the large majority of CMe::., hy
pertrophy of the pro,..tate intt.•rforcs 
with the complete erncuation of the 
contents of the bladder in one of 
the ways mentioned, learling to a 
tliiekene<l. roughened, and !l'(iceu
latetl condition of that organ, which 
be<'omes slowly distended and falls 
into a state of atony atfl111'1ed with habitual O\'edlow of urine; undC'I' the~c 
circum~trmceo:. a ,·cry <;}ig-111 <':ln!'e, o:uch a~ cxpo.;nrC' to cold. 01· local cong-t.'.S· 
tion produced by alcoholic irnlulgen<'e or sexual (.'lllOtion, may be !<uflici('llt to 
prorlu<'e an attack of <'Ompl<'lc retcniion. On the oilier hand, it occasionally 
happcm!i tliat the median. projc('ting betwel'n the lateral lobes, keep;; the un•. 
thrnl orifice constantly patulous, thus giYing ri:SC' to true urinary inco11ti11cnee 
(p. 900). In cases of 1011:; st:uuJing, the urewrs and pl'lves of the kidneys 
oflen become dilated, and chronic renal disease supcr\'encs. 

Symptoms.-Thc f'arly Rymptoms of enlar~<'d pro~tate m·e diminution 
of tl1e force with whi<'h the ('OntenB of the bladdt•r arc expelled. the stl'c>a.m, 
thoug:h perhaps not smallf'r Lhan in health, being-fi.•(·bh• and ~low, and tending: 
10 tlrop "ertically from the nwatus. The patil·nt ha.; to strain at the begin. 
nin:? of' micturition, and the process rPquircs a lon~<'r time than usual, 
because the bladder is in a Rt ate of partial ~ttony; ai;; the organ, moreo\·cr, is 
never completely emptied, the dci;ire to make wtdcr recurs with undu1• frc. 
quency, and the norm;iJ Sl<'ll'iC of' relief' is not c•xpcriC'nccd from the ad of 
urination; the wnter continlU'S to dribble after tile di:wharge of' nil thn.t can 
be voluntarily en'\cuated, an(! partieul:irly at ni~ltt when the control of the 
will is withdrawn. Tlu.:r<' if:. a foeling of' wei~.dit and distension :ibour tho 
perineum, with irritation of' the rectum, teneE>mt19., piles. or prolapsus: aml 
ultimately the -.ymptoms of chronic cy,.titis are 111'\'t'IOp<'cl, with an ammoniacal 
state of the urine, and p<'rhaps the formation of pliosphatic calculi. 

D iagnosis.-Hypcrtrophy of the pro,..tntc mn.y nlwnys be recog:niz<'d by 
c:i.rt•ful explor:\tion with th<' en.thetcr, aided hy tho fi11ger i11 the rectu111; in 
this way the surgeon can nsccrtain not merely that tlie prostate is e11lnrgut1 1 
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but enn determine approximati\·ely the degr<'f' of hypcrtrophy, which lob<' or 
lobes arc particularly affc('IC'd, and the direction in whit:!• the urethra tic' ia11•s 
from its normal cour:0:e. The ordi11ary <•nthc1cr frequently will not reach 1!.c 
blatldcr, on account of Ille rlongation and :iltcrc<l direction of tl1e prostatic 
mcthrn which have been rC'ICrrNl to: hence 1hc surgeon sliould have at h:i11d 
some prostatic cat/ictus, wh ich are from lwo 10 fou r inches longer tlia11 the 
ordin:1ry instrmn(•nts, a.nd haxe a b rger cun·e (Fiµ; . .JflG). Rec1al c.xplora
tion will also enable the ~urgcon to ascertain if the distC'ndcd bladder can he 
felt beyond the JH'OState-an important point in e:\."C the <1uestion of 1nmc
turi11g the organ for relief of retention shou ld ari8C. 

By conjoined urethral and rectal exploration. the 8urgcon can dislinguii:;h 
prostatic hyp1.:rtrophy from paralysis or from simplf' atony of t/1e bludcler, 
from the bar at the netk of the organ unconnected with pro.static di~l':l8c, 
and from cliro1tic c;ljslitis; 1hc diagnosis from stricture of tlie uretl1ro may 
be made by observing !he locality of the olistrnct ion (wh ich i n st r ielurc is 
rarely more than s ix, and iu pro:-;tatic hyper trophy at Jeri.st seven, inches from 
the mcat us), and tl1e difforC'nt clwracters of tlie stream, which in i'tric1ure is 
small and often forked, but is not always reduced in force, :i.nd sometimes 
keeps its normal parabolic curn~. while in pro8tatic obstruction, though pcr
h:ips not dirnini8hcd in size, it is a!wap wf"ak, :rnd tends to drop vcrtic;.dly 
from the mca.tus. The dia~nosi~ from calculus m:i.y he made by careful l'X 
ploration wi1h a sound: but it must not be forgorton !hat calculus nnd pros
tat ic di~easc often cocxi~1. Acute prostalitis can he recogn ized by r1•ct;~I 
exploration alone, throngli the pain which is thu"i C'XCited; while t.he cathl'ter 
:-done will show whether or not. there is ato11y of lite bladder, the flow when 
the obi;;truction is overcome being forcible and partially under the cont rol of 
the will, when this organ is healthy, but weak am! totally 11ninfh1crn.:ed by 
volition. if it be in a COJl(lition of :itony. This circumsrance will of iti:df 
sullke to distinguish simple a.tony from pro:<tatic oh~truction. 'l'umor ~f' the 
bladder is to be diagno~ticawd by obsen·in~ the presence of blood and of 
fragments of the morbid growth in the urine, and by careful instrumental 
explon:i.tion (see pages 8UG :rnd 897). 

Treatment .-The most impor!ant point is 10 ob,· int.e the cfll·cls of ob
struction, by emptying the bladdt•r at suitable intervals by cat heterizaiion. 
Twice a day-morning and e,·cuing-is usually of'wn enough, but tlic fre
quency with which the in,!;trumC'nt is used, mu~t depend upon the dC'~~T•.:L' in 
which obstruction is JJrescnt. The patient t'liou ld be: 1au;.d1t to pa .. ..;s JIL(' in
strument for himself, the best form for ordin:1ry m(' b('ing 1he "Engli1'h" 
gum~clastic catheter, which i.;l1ould be kept, as aclvi,.cd by Brodie and Thomp
son, on an onr-curvctl stylet (Fig. 496. a), ,!;O that, wlll'n this is removed, 
it m:iy pa.;;;s readily into the bladcll'r. For :::pN·ial cases it may be nccc:<~a.ry 
to use silver instrumf'nts, ~ome of which should h:n•e a large curve-a thJ.r.~l 
of the circumference of a circle tlic radius of which is 2~ ind1es-nnd 
others a l'hort beak like a. li1hotrirc, which form of instrument is known us the 
elbou·ed cat/if'ter (sonrle COll(f{;e); flexible catl1clcr,;; of the same form ar<• al!"o 
ul'cf'u l, an<l are known as i\lcrcicr':-; (Fi_g. -Hl.J). ·111 other cases it may be 
nece<:.~:iry to use tile g:um in,trnmcnt wit/, tl1t' style/1 i-o that the curve nmy be 

~!~~;7~~ :~!c ';~~!:1~~rs~b~: 1.'.::ctti~~' ~11;:·~)~lr;~~~r/:· i1i;:1~::~~:~~il;~~ \\1;1~1 s~~~~ct:·:;~: 1 \t1~~ 
way rccommendetl by 1 lt>y, of Leed!':. ~\n i11µ;enio11s in . .;;trmnent for u!'C' in 

~'~~S~1~1i ~·~~0~1/ ~·;.~~ .• ~'.r1i1'i11~1::::011~:c 1~~·~;~~~ t~~· ~.~:~; ::fi~.;~;~:~ 1 ~:!~\1;:L~~~n i t~(~~~~~~.l:2 
1io11 can be seen from Fiµ; . .JD7. Dr. Cowa11, of Douiville, use::- a soft ~um 
calhctcr containing:~ spir;·tl coil of brass wire. so as to give sullicient ffrm-



TREATMENT OF ENLARGED PRO S'rATE. 905 

ncss to the instrument without int.erfcring with its elusti city; somewhat simila1· 
iustrumcnts are employed lJy Dr. Otis and Dr . K eyes, of ~ew Y ol'k , and Ly 

Fig . 495 . Fig . 49G. 

Fig . 4!>7. 

Squi re·~ vertebra ted p ro11tallc cathe ter. 

whic h the introduct ion of the instrument has been attended with grl'n.t d ifn
culty-thc \'ulcanizccl lndia-rnbbcr catheter should be c ltoscn, and may be 
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introdnced with or without the stylet, as may be founU most convenient; if 
the stylct is used, it isi of coul'se, to be withdrawn as soon as thf' in~trnment 
is in place. The catheter may be most conveniently secured by meaus of 
aclhesi\'C strips, reaching from the instrument to the penis, a.nd fastened to 
the latter by other strips nppliecl circularly around the orgnn. Care must be 
taken not to produce so much constriction as to leatl to ulceration or slough
ing. Se?f-retaining catheters have been devised by several surgeons, but, I 
confess, have always seemed to me more ingenious than practically useful. 

lle:;:.ide periodically emptying the bladder by the use of the catheter, the 
surgron must pay great attention to the general condition of the patient, who 
should live tempel'atcly, til'ess warmly, and take moderate walking exercise 
in the open air. The treatment of cyst it is with nsi<'al catarrh, a frequent 
complication of en larged prostate, has already been referred to. Ynrious 
drugs1 particularly conium, mercury, muriate of ammonia., and iodine, have 
been employed in the hope of causing absorption of prostatic enlargement, 
and systematic compression (first proposed by Pliysick) has been used for the 
~ame purpose: none of' these reme<lies h:wc, howe\·er, sustained the reputa
tion which was claimed for them, and they are now generally abandoned. 
Y:lrious operatious, such as incision, c.xc i ~ion, cauteriwtion (the use of the 
galvanic e:iulf'ry has been httcly recommended by Bottini), anilsion, strangu -
1atio11 with the ligatul'C, crushing with :'l. liLhotrite, etc., li ave al~o been sug
gested, but do not appear to offer any hope of benefit commensurate \\'ith the 
risk which they cn!ail. Prof. Gross speaks highly of the occasional applica
tion of leeches to the perineum. ll<>ine recommends the injection of tincture 
o,· iodine, and Langcnbcck nnd hersen tha.t of ergot ine, the injection~ being 
p;i\·en tln·ough the rectum. He ine's method has been successfully employed 
by Dr. )feJyiJle T:tylo1·, of Maryland, but, :\ccording to Dr. ll. ] Iowa.rd , 
se\·eral cases thus tl'catcd by Diitel, of \'icmia, terminated in suppu ration 
and death. The internal adminis1ration of ergot is ndvi..::;ecl by Atlee, of this 
city, nnd Ly Sattertliwaiic, of ?\Pw Yol'k. Sir IIenryThompson ad\·i~cs that, 
in cases which require tho very f'requ<'nt use of the cathete r, an ope11ing should 

;:t::~;:~<~e i 1~b;~~~ ti~:1~ p~~b~si,n~11~~~. ~11!~1x ;1~1: nt~1~~~~:~ i·~~~~~~~~;~;~:lc~/~~n~~~~~~.1). 

Tm;;ATME:~T OF RETENTION FHO)T PnosTATIC 0BSTIWC'l'JUN. 

Fig. -198. 

Ca~heterlia.Uoo lo cu larged 
pro&lll\O. (Erichsen.) 

Tf romplete retention occur, the surgeon may try 
the effect of a hot bath with a full dose of ()pi um; 
but if this fail (:11o1 it usually will), pcrsnering 
attempts nm.st he made to pass a catheter. The 
pnticnt should be in a recumbent posit.ion, for if 
erect, fatal syncope might occur from the rapid 
withdrawal of a large quantity of fluid (as in the 
operation of tapping .the abdomen), and the snr-

~:~~1 1~~~.~~~~ 1~: 1~l11~~~{;tt1 i: sc~~t~~:ts~~~1 ~~vi'~~r~~~.;~~ ~11~; 
and shapes, until, if pos~ible, relief is affOrded, 
when, if thought proper, the instniment may he 
fastened in the bladder. If the distension has 
been Yery great, it may be prudent to remove 
only n portion of the urine at a time (see page 
890). The chief poinl.5 to be attcntled to in cathe
terization , in these cases, arc ( l ) to firmly depress 
the extremity of the instrument between the 
patient's thighs, so that its beak may ride oYer 
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the enlarged third lobe into the bladder, nnd (2) to make sure that the blatlclcr 
is nctually rcnchcd, and that the catheter docs not merely enter the elong:.\ted 
and dilated urethral pouch which oft.en exists in cases of' prostatic cn largem<'nt. 

If' catheterization ca.11not be accomplished, the bladder mus! Uc punctured 
in one of four ways, '"iz., (1) through the prostate; (2) through the rectum; 
(3) nbove the pulJis; or (4) through or below the pubic symphp:is. 

Puncture through the Prost at e (1'unuellin,9 the Prostate).-Tbis 
operation was recommended by llomr, Brodie, and Liston, the two fol'mCr 
surgeons simply perforating the obstruction by pushing through it a silver 
catheter. while the latter t·mployed :\large and slightly cm·v('d canula. carry
ing a concealed bh1dc. The smgeon first sn,tisfi.es himself that the instru
ment is exactly in the mP<li<rn line, and has not deviated from !he urethra, 
and then pushes steadily onwards while he dcpres::es its handle, until the ceR
;:ation of resistance and the flow of llrine show that the bladder has be(•n 
rcnchecl. A fal;:e pas:-':age is thus made through the projecting th ird lobe of 
the prostate, and in this false pa~~agc the instrument :::.honld be left for about 
fort~'-eight. hours, when the pal'IS will us1mlly be snOlciently consolidated to 
allow the catheter to be withdrawn and re-introduced a.s often a.s neces 
sary. This mode of treatment is by no menn:: free from risk, and should 
ne,·cr be resorted to unless the surgeon can positiYely satisfy himself that his 

Fig. 499. 

Puncluroor 1hebladderthrougb thercctum,andnboYe tho pnl>ls. (Pldlllps.) 

instrument has not left the channel of the u rethra., and that it impinges 
directly upon the obstructing portion of the prostate. lTnde r other circum
stances the bladder m ight not be reach~d fL I all, and the operation would prob
ably be followed by the most serious consequences. 



908 DISEASES OF THE ULADDE1l AND PROSTATE. 

Puncture through the Rectum is not npplicable to case.-; of very 

£;~~~:~1e~,~~1~: l~i~ (:~~:~:·~t~;~'~.~~~g 1~i;,e~~o::~~~~:· '11~~~1r~~·,~~,l~:t~;1<l i~ t .~ :1:x~!~~.·:tc:~~ 
through t he rcclum, this operation may be safely resorted to, as the puncture 
can the11 Uc made Lulow the rccto-vesical fo ld of pe r itoneum. The patient 

§~t:\~~;~~Ir?:i~:f iJ?:::t\~~f ~~~~:~~f~;11 
rccLum nncl Llalhlcr, !he cessation of resistance show ing wl1cu the la!Ler organ 

~1~'.=~·)~·:;;:~;:,bfi .. ~~~l1:~1;;,~~1~~~:.'~~~c~~:r~~!:.':::~~,~'.·~~;·~;~i:~~:1~~~r:;~:;\~; 
when the recial canula may be taken out. 1he wound usu.ally closing wi1hout 
any t rouLle. The risks of rectal puncture, apnrL from '1.vound of the perito
nenm (which can sea.rccly occur if the opcrn.tion be reserved fo r cases in 
which vesical fluc1ua1io11 is disti11c1ly recogniz('d by the finger in the rectum), 
:uc injury of the seminal vesicle, ab.~cess of the 1·ecto-vesical septum, ll'ad ing 
p~rhaps to urinary i1~filtration, a nd the fo r1nation of a recto-vesical jistnlrl. 
Emphysema lms occasiorn~lly followed the operation . The s tatis tics of rectal 
puncture ha,·e been in rnstig:atcd by D encffo and Van " rette r, who lmvc col
lected £17 cases, with 8G rcco,·crics and 11 Ueaths . 

Puncture above the Pubis.-Thc bladde r mny also be safely tappNl 
nbO\·e the puhis ( in wliich positio11 it is unco,·crcd by peritoneum), by mak ing 
a. small incision i11 th e mcilian liuc jui'L above the sympliys ii', and then intro
ducing a st ra ig ht, or s lightly cm·vc•tl trocar :rnd canul:~ (wit h the convexity 
upwards) in a dil'cction downwu.rds a 11d batkwarc.b, so as to prnctn1.1c the 
Lladdcr: the can uh may be left in for two or three days, after which a gum
elastic tube may be substituted-t he latter instnn:nc nt being subsequently 
renf'\\'Cd as often as may Le found necessary. 

Dr. Dieulafoy, of Paris. has suggested a modification of this operntion . by 
wl1ich the bladder is emptied by m('ans of the'' aspiraror," and numerous cases 
lnwe now been recorded iu which thi s opera1ion, which does not appear to be 
attended wiLh any particular ri sk, at1d which I ba,,·e my:"e\f employed with 
satisf~tction, has been successfully performed. It has the :t<lvaniage on: r 
othe r modes or treaiment, that iL may lie repeat<'d as often :u; necessary, n.nd 
therefore does not require the retPntion of :.Ln iristrument. Dcuc:fe und Y a n 
'\'cttn lind that J."d c·;L<;eS or 1he ordinary supra-pubic puncture g:w e 12.) 
reco,·e ri es and 27 deaths, while J5 cases of puncture with the aspirator gave 
52 recoveri es ~tn d only 3 dl':'aths. 

Puncture through the Symphysis Pubis was flrst suggested by 
Bmnd('r, of .J ersey, in I tS:l.), and ha.<:; .:;inee been successfully resorted to by 
L Ntsure, of l )ennsylvn.nia, and se,·enil other surgeons. It is :iccomplished 
w ith a stl'Ong hydroccle trocar and cairn la, by pushing the instrument throup:h 
the symph ysis in a dircc·tion "obliquely downwartls and backwanls tow:irds 
thC' ~ac rum." This mode of Lr l'atm(•nt i,; on ly appli h1blc to cases in w hich 

~:1~·~~1~;~~~ ~~·~;. :~11~ :::1~)11~~~~i~~i~i~s 1~1:111~~~:~.::1\;~,·;. ~~ ~~01~,~·l~~o~\· l~~!~c~l1;~ o N:~~~~~~:~ t~~t, 
is employed: and tile smme may be sn.id of the sub-pubic mode of' operation 
attrib111c:d to Y oi ll emic r. 

Dr. '"· H. " .hitchcad recommcml:::, as prcfcralJlc to any form of puncture, 
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n. ~upra-pub i c cystotomy, the bladder 
the ('Ut edge~ of the ,-i;;;cus attached by 
tcrn:tl wound. 

in the rnedi11n line, and 
to the edges of the ex -

OT11EH D1 sE.\SES OF T111-: PnOSTATE. 

Atrophy of the Prostate is occa:- ion:illy obscr\'ed ei ther as a con
geni1al or as au acqu ired a fl i:!ction. Tile proi;tate m:iy be considered aB 

~:1r~1:i'~:c~ w !l~:~e~~~~~~o;~·~)\~~;~.~ ~~1 11~~~ 1~~~;~'1 ~~· 1~~~;:~i1~:~ 1a~i~~~c(~~' i\~:; 11~1 ·~;:e~~:~r 
treatn1cnt. 

Ca~cer of the Prostate is usually of the f'l1<'C'phaloicl ni.riety, thou gh , 
acconlmg to J olly. true sci l'rl1us is occ:1,:;ion;11\y foun t! in th is orgrrn. The 
affoction, which is one of great rnr ity. may occu r eithel' in C:lrly cl1ildltood or 
in la1e adul t li fo; the symptoms arc those of prostaiic obstruction , with pai11, 
htl'maturia 1 glnmlular implication, a nd, ultimately, genc r:1\ cachexia. The 
diagnosis i~ almO::it impo,:;:::il>le duri ng the early :::t:lgcs of the di sease; and, 
indeed, according to Jolly. lias rarely been made during the life of the patieut. 
Tlw treatment must l>e purely pnlliative 1 and instrum('nta.l interference should 
be. if' possible, avoided. If absolute retention occur. puncture of the bladder 
may be required as a means of prolonging the life of the patient, though, of 
cour,;;e, ultimate recovery i8 impos:<ihle. F or fol'ther information on the sub
ject of prosta.tic cancer. the re~uler is referred to the writing::> of Gro~s and 
Tbornp,:;on. and C::ipecia lly to an elaborate a nd exhaustive memoir published 
by Jacques .]oil~-, in the numbers of the .Arclti?.·es CfoCrales de JJJidecine fo r 
May. June, July, a n<l August, J8GD. 

Tubercle of the Prostate occurs in connect ion with tubercle of other 
orgaus, Lut pre,.e111s no special indications fo r treatment. 

Cysts of the Prostate a.re of the kind called by German pathologists, 
rete1llion C!JSls, resulting from ob;:;truct ion of t il e glandulal' tu Les or 1 be organ 
hy calculous concretions; they are seldom recognized during life, bu1 in one 
in~tance, recorded by Lan!':downe, the cy:;t attained so great a size as to cause 
retention of u ri ne. In thi!': case the cy::;t was punctul'ed through the 
am! suppuration followed, resulting in the e ntire reco\·cry of t il e 
L owdell has o\J.serntl a true iaydatid cys t in this locali ty. 

Prostatic Calculi ha\·e already been referred to a.t page 885. 

CHAPTER XLVI. 

DISEASES OF Tim URETHR A AND UR IN A HY FISTULA . 

ExPtOHATIO~ O F T llE U1n :Ti mA. 

T111a is accompli ~ hed by the ai d of catheters, bougies, or sounds, and may 
be aided in some l.-ases by the use of the endoscope. Catl1 etcri zat ion of the 

~~~~!~:~~~sot'~1· 1~1~r1n~!~;Y"~~:1\~~~~~ :;:~11~i·e;t~~~~~I ~or~~~~1i:;71~~ ~::~
1h i ~k ::;e a!lc:~ 

inflic t the least possible amount of' pain upon his patient. 
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Catheters.-These are hollow tubes. made either of metal-when they 
must ha,·c a cun-e corre~ponding to that of the normal urei llrn-or of lndia
rubber, or other flex iLle subsurn cc . . There nre two principal Yaricties of 
flexible cathete r in the market-the En,qlislt and 1he Prenc!t . Tile former 
is of a yellowisl1-brown colo r, and is pro \·ided with a l'o t.ylrt.; it can be made 
of any cun·e the surgeon choo.~es, by moulding it. in hot water and then 
quickly plunging it iuto cold water, when it becomes stiff, and will reta in its 

Fig. 500. 

1-'renchtloxiblebougieandcatheter. 

~1~1;t~--~1 1!~~~~, ~~?'~g~:l:i~ 1;1 ~~;~;.~s i!:1 ~~d ~;~~i~~,: ~~·~:~ ~rl~~:~f~1~; l~-i~~s; i bi~:e b~:~~l1~,~~ 
with the u1mo~ t facility in e\·ery direction; it is con ical towards it s ext remit ?, 
and terminates in an o li,·e-shaped point, to preYcnt it:;; catching in the la('ttnre 
of the urethra. Another form of French catheter , known a<:. NCbton ' r:., is 
made of thin Jndia-rubber, and is c\iicfly employed when it is desi red to keep 
an instrnmcnt con::;tantly in 1he bladclcr (sonde it demeure). A catheter 
should be ten or eleven inches long, :1nd provided with one ar-'br: ~1 
.s moothly finished eyes near its H1' ie:d extrcmit.v; the metallic instrument 
should be heasily silver or nickel plated, and ~ltould ha\·e ri11 g8- at its outer 
end to e nable tlie surg(•on to judge, by the ir position, of ll1 l' exacL situ:ttion 
of the beak of the in -.t rum e11t, when it is in use. The curi·e of a catheter 
shou ld correspond to that of the normal urethra; the in::"lnimeut employed Ly 
Thompson has a cun·e which forms a quarter of the ci l'cum ~tance of a. c ir<;Jc 
with a. radius of one nnd five-eighths inches (three and a. quarter inches in 
diameter) . BCn iquO's in~trument, which i::. preff>rred Ly Bumstead, ha,:, the 
smnc cun'e, hut occupies n. g 1·eater arc of the circle. The cu rve of !he c::i.t.he
ter ~ho11 \<l be conLinue<l q11ite ll)J lo its point . The sizes or catheters are 
arrangc<l by e it her the English, American, 01· Vrench scale-t he latte r \Jcing 
tlic best, a:; Jia,·ing more number~, and thcrt•forc allowing more nicety of 

~:~~dtt~\~~~~;1 l y:r~:~}; '111~! ~;11~e~~~tl~c f1t·~\:~s ~:1;~170 o;~~i '~~, 't ~~~! \·,~~1~~~c;;1 ;~~r~~~n !~~~~; 
::~ri'~~~~:.i1;~ .. t!\:c1f~~~;~ ~~:~1::,~:~r;~lc~!;~z~:tl~i.~\11~~1;:~.· sh!:~~ 1~:~r~fi~~~ l~1f•~~x1~1~; 
~ ~~~ 1 1~i~c~f t\~e i ::~~~l~ 1~~~j u:{ (;!),~~1,;~('~::~~~~1~ 1~~e~~i~~1c~ 1~·1~1 : s11:~tc~~ v~:~1;~1~1: r!',~1111 J~~ . 
the instrument for oflice use. H uetcr, of G reifswald, employs flattened ('atlH·
tcn;, which he considers easier of i11tro<luction than those of the ord inary fonn. 

Bougies and Sounds. 1-These m:iy be rega rded as solid catl1eters. 
The Uougic (originally made of wax, whence the name) is a ft exibl<> ins tru
ment, and tl1e1·c ;ire two va.rict.ies, corresponding to lhe English and French 
cathete rs. Beside tlte ord inary con ica l, oJi,·e-poin ted Frl' nch bougic,2 the 
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surgeon should haYe some of the kind which go under 1he n:une of bou.qies a 
i~:~.:~, ~t1;.~ ~:a l~~i~~l~~:;,;.tl \ :1~\1 ~,:~J~l~~~~l~:~:l~.:;~:~~·i~; !~~1'i1~;·:~~~~~:1 :i1~~~ii't~~ ~~:'.~I:~~~ 
gcon to judg:c of the extent of a. stricture by noti11g till' point at which rcsiM-

~~~ct~·u ::ic~~;_t., ~~~11·~ ~!:~~~ ~~ct ::~~t;~d ~:~~:.~~~e:~,11 :!0 1'. 1 t~ 1:n ~~1t~1k'~i \~~~ 1~~~~,t~~ u~~ ~::~ 
l~ig . 501 . 

norma.1 narrowing of the urethra, in the region of the triangular ligament, n.t 
which point. as shown by Dr. J. "r· "7 hite, of this city, the bulbous-pointed 
bougie i~ npt to be mTt:Sh'li whc11 it is being withdl"awn. Fil~(orm bougica 
are l'limply bougies of ,·cry small size; they may be made of whalebone, or of 
the ~ame material as the ordinary French bou:zic or cathf'ter. the latler being 
upon the whole the best. Tlu .. •:sc in.struments arc indispensable for the treat
ment of tight strictures. 

Sounds are made of sted. pewter, or other metallic substance, and should 
be perfectly smooth :rnd highly polished, or, which is belier, plated wi1h siln~r 
or nitkel. Tbeir cun·e should be thal of a wcll-m:tdc mcta1lic catheter, and 
tliPy should have a. bro:i<l handle to prernnL them from slipping when in use. 
Tlirir sizes are gradlmtcd by the snme scale as t:.Hhcters. Sir C . 1-kll c·m
plo_rcfl a bul/Jed sowul for purpo<;;cs of exploration, and Riclmrdson, of Dublin, 
ha~ l'('(:Cntly dc,·i~e<l an ingeuious instrument, the extremity of which is formed 
by the approximation of two half-bulb,., which arr introduced dosed, and can 
he di,·aricated after pa.:- .... ing the stricture, thus ch.•arly marking the po::;tcrior 
limit of the contraction as the instrument is withdrawn. 

Introduction of the Catheter.-The p:~tic.'nt may be in a stnnding-, 
sitting, or lying posture, the last being much the best under ordinary ci 1·c11m
sta1wt:s. Jlc should lie perf"Pctly fiat on bis back, with tlic :-ltouldcr.s slightly 
elt:ntlC'<l aml the tl1i;.d1s somewhat flexed and 8ep:iratcd; the draweri; ~houl<l 
be slipp<.•cl down, and the :-liirt Lucked up so as to f'ully expose tl1c genital 
organs. The surgeon, ~ittiug or standing on the left sid(· of the pnticnt, rai~cs 
the penis with his left h:wd, and, holding th~ catliett'r or ::;ouncl (previou::-ly 
w:wmrd and oiled) lightly hctwccn th<' thumb and two fingers of the ri~lit 
hand, introduces its benk bf"'twecn the lips of the meat us, its shaft bt>ing 11(.'nrly 
ltorizonrnl and lying in the direction of the fold of the palit:!nt"s left groin. 
The penis bei ng steaclicd and ~lightly drawn upwards so as to efface tlte folds 
of' the urethra, the in.strumcnt is very gl:!ntly pushed onwards, ente rin g :drnost 
by its own weight, n.ud being" swallowed," as it were, by the cnm1J, lllltil the 
beak lins pas~ed beneath the syrnphysis pubi<;;. During- the first two i11("lif's of 
i1s course the catheter should be kept to the floor of the 11rcthra, so HS to <\\"Oid 
the lacuna magn:i, but ishould afterwards be made to cling Lo the roof of tho 
canal, to a\·oid the sinu,; of tlw bulb and the opc11ing5 of any f:1lsc pas;;:ag<'s 
that may be prC!'Pnt. "'hen lhP point of the cathct('r ha~ pa:->~ed be1wath llic 
pubi,;, the shaft is to be brouµ;ht into the median line and .slowly elcnited to 
a ver1ical po:-ition. wlien 1 Ly gently depressing the hantlle between the pa
tient's tlii~hs. ~upporling ~~t the :mme time the co1wexity of the instn11ne11t by 
pres~ing on the perineum or with the finger in the rl'ctum, the beak will glide 
into the bladdt::r. If any difliculty be experienced, the instrument shou ld 
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be ~light ly withdrawn 1 and rc.~uhanced with its point hcl<J more clo~cly to 
the roof of" the canal. 

The point :;; requiring- gpeci::d attention :lre, to aYoid the bcuna magna, to 
keep the l1anclle of the instrument down unti l ii !" point is well beneath lh ~ 

~~\I~:~ ~1:\~~CJ~~ s~~,;~~~ 1~f1~ I ~:,lr~r~~~~i ~;~ t~:~1\e~11~ r1~~~; 1~~11~\~o;~~c \~101~1~11° ~:l:1'1'.:~ 
Fig. 502. 

lntroductlonof the catheter. (\"oillemier.) 

,{ . ' 
of the urethra, which the surgeon must cOnst:i.ntly l>~r in mind. Above a.II, 
the Ruq:reon must amid the use of force. If the res istance be from spasm, 
this will yield to very gentle prc:.sure; if' from conges t ion and engorgement 
of the pro,,tate, from cxcc~sin.} de,·elopmcnt of tla• uvula YCsicre, or from the 
presence of a bar at the neck of the bladder, it may be ncces!"a.ry to employ a 
pro:'latic catheter; while if from organic strictu re, a smaller inst rument 
must be u~ed . l"mkr no circumi'tances should the surgeon attempt to 
onrcome tl1e Obf'truction by ''iolence, for the walls of the urethra are 
readlily lact"rated, and a false pas::.age is very easi ly made; wherea!I, in the 
word~ ol Sir Henry Thompson, "temper, palience, and a light hund will 
overcome almost all cases of llitliculty ." Instead of oiling the catheter, it is 
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sometimes better to distend tlte urethra with oil, thrown in with an ordinary 
peni1'·;-;yringe.i 

lf the 1m1ient be ,·ery fa.I, diltlnilty may be expcl'ieneed in bl'inging the 

f1~'.~;~·1~~ .. a:1~l 1 :11~d:1;c~\i::1~e li~~~c~~1:::~ic~~(~{ ,:~·.::~~::~r~T,11~')\~~;;·c:~ ~11~,·~~t;~1,~,. i(~: 
maitre" "hould be adopled. Tlii.:s i1', indeed, 11 ,·cry c:o1wc11ic11t mode of 
catliC'lerization, and 1 oftl'n employ it instead of the ordinary ml'tholi . The 
SLll'f.!COll Slalllis Oil Iii(' right Ride Of t!Je pntie11t 1 :~nd i11trod11CCJ:! tlie CntJiCler 

;~:.: 1 ~1::;1~~ 11~:·se~ ~:~ ~~~;:·i~r~; ;~:~l i~~:t :~::~!~111{\1.~~1~\~~~q~i~~r ~~~;·~:,;, J~~e 1i1,~'~1(\f ~1 t;: 
swt'\lt around tow:i.rcls the nbtlomen-wli(·n the beak entt•r,; tlic nH!mbranous 
ponion or the metlira, and i,. e:irried into the bladder by depre:3.<:;ing the t:>haft 
between the pa.Lien!':-; thighs in the way <"lll'emly dcscl'ibed. 

One or other of these plans is to be adopted in using metallic catheters or 
sounds, :ind Enµfo•h flexible catheters aud bougies. To employ eiLl1cr of the 
latter with satL,.faetion, the surgeon must IHl\'e at haiHI two ba.:;ins, one of' hot 
w:\ter and the other of cold. The instrument is moulded 10 the proper 
curve in tl1e first, and then instantly plunged into the olher, by which method 
its curve is fixed and will remnin undiangetl long enough fol' ordinary pur
po<:.c:-;. lf, howenr. there be much deby in Lhe i11troductio11 1 the warmth of 
the urethra will agnin soften the iHstnnnent, ;uHI it will lose it:; cun·e. The 
English tnthctcr should, as a rnle, be usNI w:'tlwnt the stylrt . The object 
of the latter is not to aid in the intro<iuction of the i11stn11nenf, but to e1ia1Jle 
the ~urgcon LO give it a pcrm:ine11t cun•e by keeping it on the .c;;tylet when 
not in u:;.c. w·hen the catheter without the stylet is not Rulliciently firm, a 
metallic instrnment will commonly be safer and more ctficieut. 11', Jio,,·e,·er
in <t ca;;;e of enlarged pro:=:tate, for inst;.~nce-it be nC'cess:iry to leave Lhe ca.the· 
tcr in !he bladder, the met:illic insti'umcnt is undf'sirnhlc, arnl it may theu be 
ne('essary to intl'od1tce the flexible ciitheter with the stylet, the latter Leing, 
of ('Our:=:c, withdmwn as soon as the catheter is in place. 

The F'ren('h instrument is introduced by simply pushing it gently in !he 
line of the urethm.· It is impossible to g-uide ils point, which will, however, 
unJe,..,; in cn,es of great obstrnetion, readily find it.-; own way into the Lladtler. 
Tiu· Freneh catheter is, unfortunately, a peri::;hable form of in . ..;trumcnt, and 
is with diHicul!y kept in order in warm l'lim;lle~. 

A great difll:rcnce of opinion pre,·;~ils amo11g surgeons ao; to which is the 
best. the flcxiblf' 01· the metallic instrumenL; it i,.:; commonly said tlmt though 
a gum catlieter may l>e the safo:>t in the patient's own hands. yet tlia.l, for tile 
Slll',!!<·ou, an unde,·iating instrument is prcfora.blc; such was fornwrly my own 
opinion. but increa,.ing expericnl'e has con,·inccd me that Sir llenry T!iomp· 
son is right in declaring that fol' all ordinary ca ... es the flexible tatheter is 
quite as easy of introduction as, and much lee:s dangerous a.11d painful to tlie 

~:1i1~~~:1 ~ t ~ ~ i~ ~1~ l 1~l ~~~~ ~~~ i ~;la:~~ n ~\:·~~~·~~cl I~ o ~: c ';:i'.~1~:·.!:G11 e s~~l ~ t ~ ;,1·~t: ii~~: t '~ :)1;~ ~: 

~;1~~i{~~~~rl'.'i:!~~·~T:}!(~:;2~1~~~,;;~~ ~i::;;~~~~:if :'.~~~~~r~::~~~n~~-
ticular case. Before using any catheter, whether flexible or metallic, the 

:~~~1~~~~~~~\d~:~:~;{:::~~E~~'.~!.~1i~;;~~ ~~e ~;~;;~i.~i~·1~ T:; :::: ~;~:;·,~·~,.~~:;~,;1 ~~~::~ 
Politzcr's 
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Posterior Cathrteriwtion is a. nanw employed by Yolkmann for n. motlr of 
treatment achotatcd by Yl'r)?nin, llunter, Brainard, and Hnnkt•, :uul wlii('h 

con~ists in opc•ninµ: till' bbcldC'I' al.Jove 1hr pubis, and p:1~1'i 1 1~ a cathC'ICr 
through the wound n.nd into the urethra from its vc ... ical extremity. 

The Endoscope .-Thi:'i com;igf~ of n. 8omewhat conical metnllic tubr, 
straiglit for the ur<'thra, :rnd l.Jraked liken n•1;,i('a\ :-ound for !he bladder, with 

an e.vc-picc.·1.·, all illuminating apparatus, and an a1Tan;?t'mcnt of mirror;:;. h)' 
whicli a stron~ li~ht can be t hrown upon wliatc\'Cr 1oud11-'i;; the end of the 
tube. Thi:- mode of' exploring the internal c:ivitics of tlie body appear~ to 
have suggcs1ed it .. cJf to Borrini, in the beginning of this century, and :;ulJ:;e-

Fi~. 503. 

Desormeaux"11 endo~cope. 

~~:~:~1i~~ltl~ 71~,fi~~l~~~~·~lo;~bt~:~i:~~ti~~~~~ 1 ·t ~~f'I ~'~<~!~~:;~;, a~i t~~~~:?:,'1 (~::~x ':·a1~1~~~~~ 
fkalio n"' of the instrument hu.,·e ~incc bc<•n proposed Ly Cn1i~l', " "arwick, 
" "alb, and other", :;implifyi 11 g the apparatu,;. and pennittinµ: the cmploymt•nt 

of ~unlight iu~tt·ad or artiHci:1l illumination. Though chan~''"' of color in the 
urethral mucoth nwmhran<• me readily re<'oµ:ni;-;ed with thl· endoscope. it ha" 

~:~1~ek1~t·~~ lt;;1<~:'.;:11 i~:~ ~:\\1 11 1~1~1~, 1~0~~1 1:~ 1~r 1~1:~~11:~:~~:.~0~1n~i·lil:~~ ~:~1,c~ J~~:q~~~;'.~J 1;;. 

practice lh•m was aL first anticipa1ed. 

l\L\LFO IUIATIOSS OF Tin: rnETllHA. 

The urethra may be partiall,lj or complete/!/ orrluderl, or may be partially 
d~ftcimt, nn nhnormal opening l'Xii'iting on its upper or lower i;urface. ' \'hen 
the opening is a\Jo,·e, the deformity is called episflad£as, and w hen below, 
!typospadias. 
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Partial Occlusion, or Congenital 1Ynrrowi11g of t/1e Urethra, OC(' lll'S nt 
or lll'ar tlic l'Xternnl mca.tus; Lile 1rcn1 mc11t consists in r1:storing th e ('alibre 
or the part by an incision with a probe-pointed bistoury, r1•co111mc1ion being 
prt•n•ntcd by tlH.· s ubseque nt n:-lr of a bougic, or, as atldsetl by " Teb<!r, by 
di,,;1<ccting the ski n from nrouml the oriffrc, an<l th en s plitting and cn:! rtin g tlic: 
mttl'OU~ nwmbrane wliich is :-:.uh:=:;(•quen!ly :iltacltetl by several poi11ts of sutun•1 
as in Hil'onl 's mode of amputating t he penis. 

Complete Occlusion of the Urethra produces retenti on of urin (' 
whil'l1 u:=:;u:illy proves fatal within t\ fr·w hours or birth: if the condition 
shoultl be recognizf' d during li fe. the octlu(\ing membrane, which is us uall y 
but a few lines in thickne!;:"' , should be divided with a !iha.rp bistoury or pune
tlircd wirh a troear and canul:t , the opl'ning be ing rnaimaiucd liy the occa
sioMl 1ms:-ag:e of a bougi e . Should the point of occlusion bf.: so far bnck as 
to rt' ncler it impo~sible to l'C'a.c lt it from t.he m(•fitu;;, it would. I think , be the 
Sul'gcon 's duty to open the urethra behind the seat of obst ruction , if thi i'< 
eou ltl be do1w from the perinelm1 1 or to pun<:ture th e bladder by one of the 
opcnnio11 s which hiwe :\\ready been described. 

Epispadias, or Deficiency fo the Roof of the Uretl1ra, may be comple te 
or parti<tl. Complete epispadias is seldom met wi1h cxcl'pt in connection 
with {·xstroplty of the bladder; th e hLLter d(1formi1y h:wing been remed ied in 
the way n.lready de:-lcribcd . the cpispadias nwy be relined by a pla~tic opera
tion, as has been clo11e by J. Wood (sci· page 892) . Partial epispadi'as is 
bu1 a l e~:-er dcp:ree of the same dcf'ol'mity, tltc :1bnonnal opening extell(l ing 
from uem· the p11Ll'S to the end of the penis; it may be treated in a s imilar 
manucr, by turning clown a narrow flap from the li ypog:tstl'ic region, and 
co\·cri ng it in with a. Lridg-e of skin di~~ecred from the sc rotum. This ope ra
tion, which origfoat('d with ?\l!hiton in 18.)2. ha,; bct'n si nce repcuted, both 
by himstdf'. by Follin. :tnd by J. " ·ood, 'vilh good results; it is tile openltion 
after which was modelled Hichard's method of tn'ating cxstropiLy of the 
bladder (see page 890). 

Hypospadias, or Deficiency in the Floor o.f the 
ti,·ely com mon :1HCl'lio11. Thc abnormal opening, 
small C'r than that of ep ispad ias, is 
commonly found at the base of 
the framum, 1norc rarely at tlie 
point of junction of the p<•nis and 
~c:rotum, and occa,;ionall y . it is 
~a id , i11 the perineum. Com plete 
hypo:-:.padia-., a-:soc ia ted with elcft 
~<·rotu m , con.-;titufes one form of 
hernrnphrocli,:;m, so c:dled. \\·hen 
1he opening i ~ plm·t·d far ha<·k, 
lhe deformity. bc,;ide cau..;inµ: in
convt'nienCl' in mic1uritior1, in
tcrfores with tlie ejaculation of 
semen, and tlrns renders the pa
tien t practically s terile; under 
these circumstanc<'S the malfor
mation (which is us ually 11nim-

Pig. 50-l . 

"/ 

llypo~patlins Duplny'$ UJl'thotl. 

!~i~~t~l1~~ t ~,. :~1': ·~ 1~i~~l o!~ ~· r; ::·f.~~~~l n ~·l~~~~r~ ~:: 11:~i:~~i ~1~~ 1 ·~0~~ ~ 81t~ e:~'; 11: 
1
; ~ ~:;;: 0 :;~~:711 :.~: 

aborn the hypo~pad ia c oi·ificl:!-the httter being subsequently closed by a 
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plastic opernlion such as will he dc$Cl'ihcd under the hen.cl of urethral fist11la, 
or in making n new urethra by one of the i11gc11ious opc1·ations de\'i~l·d by 
HouiRson, ::'lfoutct. Anger, and Dupln.y 1 of France; ,). ' rood, of' Londo11; anti 
Gooley, of Ne'' York. Of thesf', 1he bc~t arc, I thiuk, \\~ood',:; and Du
play's-thc former consisting in i1wl.'rting a fl:1p from the lowl'r surfact-' of tlie 
penis :md scrotu1n, and covcri11g it in wit h a $nddle-shaped flap !ahn from 
tltc prepuce, and 1he latter in inn>rting flaps from the lower surfa{'c of the 
penis:: and e0Yeri11g them in wit Ii olhers taken from the i=.id1.~:s of the organ. a. 
dorsal incision being mn.Uc if necc~sn.ry to rdic,·c ten~ion (Fi~. ;-101). Jn 
cases of glandular liypospn.<lin.s wi!h ::r1·cat contraction of 1he orifice, I have 
employed with much ad\'antagc "''~cber's operation for parti:tl ocdu:;ion of the 
urct l1m. 

PRO L APSUS OF TllE l'RETllHA . 

URETllHOCF.LE. 

UHE'f l !HIT IS. 

I11jlammation of tlie Uretlwa may arise from injury, from gastric or inl('s
tinal diso rder , ·from exposure to ('Old, from the contact of irritating injections, 
from an acid or ;unmoniacnl co11dition of the mine (as in ca~c~ of long-stand
ing strictm·c or prostatic en largement), from onanism, from prolonged or 
violent coitu~, or from contact wi1h the menstrual fluid or with leucorrhcr::il 
or gonorrhccal discharges. "'Vh;tlc,·er its origin, its course and symptoms :tre 
thf' same, and it. requires tlic same trc1Umcnt. This has a lready been de
scribt!d at page 423. 
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may re,.,nlt, or rupture of 1ht url'tlm\. or f'Vt'n of lht• bl:ul<ler it,,.1·lf, may fol
low, leading to urinary cx1r:1va~ation, or t•nn to fatal perit011iti,.,. A ratl1cr 
small ca1!11:::tcr-So. 11 or I :2 ( Frencl1) 1-:-.houltl be t•mployt'll; and a J!lllll
elast ic i~ commonly prdi•ntblc to a metallic in:-t1·umt'nt. a<.:; produC'ill~ lt·l"~ 
pain. If c;_uhekrization fail, the patient ::-l1ould be put into a. hot bath. opium 
admini~1crt•d. and (if tht•1·c ht• mtu:h inflammation) lcecht'" applied to tl1e 
peri1wum, whl'n 1hc bladcl1•r will e ither rcli1·,-c itself', o r it will lw fouud !hat 
the i11~tn11nc11t cnn he rt·adily' introduced. S<·vcrt•r 111t·a:':11n'l", :-;uch a" optnin~ 
tht• urt•thnt in th<· perineum, 0 1' 1,u11cture or the hl:ultlt•r. can only be l'l'<plirt•tl 
when the ~pa!'m j,. a nwrc complication of tight. organic strictun:, or of decided 
en]argt'lnl' lll of the Jff05l:th• . 

lll'Odic anti Thompson h:we each in which t1J"(•tliml ~pa!'m 
occurred pcriotlically, and ultimately under the u~e of quinia. 

The ll'rm i:; ordinarily , but incOIT<'Cllf, applied 10 1111' l<'mporar~· inll'rfer
ence with the How of' urine wl1il'h is clue> to inflammatory ;;w1•1ling of 1hc 
pro ... talf' and adjiH·cnt partr.;. 11 i:-., in fo<"t. a co1uli1ion of H.lmcutt..' 111·0,.,ta
tifr.;,, a disi:a:w \1 hie Ii, as already mentio11t•<I. :-eriou .... ly impedes mid11ri1ion, 
an<l O('l'a"ion:.illy produt·c•,.:; :1b;.0Jutc rl'lentiou (p. !10 1). Ir ii:;; 1101 unfr<·qm'1t1ly 
ob:<crHd as a. t•omp lication of" gonorrlu.l'a, cau:<l'd hy C'Xpo:-.un• to cold, or Uy 
impl'udcnce of various kimk (S1'l' p. ·12<i.) " rhC'll ot·cmTinµ: in c:H•;; of 
organic ~tl'icturc or e1ilarg:1~d pror.;tatc, s.1msm j,.:; often :-.11pen1cld<'rl. Tltt· treot-
111e1d con:<i~ts in the admini!'lrntion of laxa.lin·-~. wi1h laudanum enPmal:i, and 
1he )JOI hath. k£.£.!!.~.., 10 the pcrin<·um will oftrn be of !'eni<'{'. If the urinfl 
be unduly acid, alkalic1' may lw given, and strict attention ~hould be p:tit! to 
the ::-tale of th(· patil'nt':-; g-t•ncral h<·alth. Jf' gonorrho'a be pn•sent, thi.; mu:.t. 
be trl'aLl'd in tlu .. • wa.y dl':snibcd in previous p:i.ges, anti benefit will often be 
dt>riH·d, under t\ie,.c <·ircumstmu.:es, from tlie O("ca-.ional introduction of' a 
bougie. Tlic c:LLlieter may be required if abi>olutc relt·ntion i;hou ld occu r. 

8THICTCHE OF TllE rnETllRA. 

Stricture of1hc uretl1r:1, or, a~ ii is of'kn callt>d 1 in eontratlil'linction to the 
tempor:u·y forms. of obstn1c-tion h"'t nll'ntiont•d, Pen11fl1U'1it or Or;1cmic Stric
t11re, may result from louµ:-coutinucd urethritis (whether ~011mTlm:.-al 01· othC'r
wi.\'le), from mechanical injury ( 'l'raumatir Stricture), 01· from thP cont met ion 
which attends the hcalin~ of dmncroid:il or 01ht·r uln• rs. Tile con~<'nit:tl 

;~ c ~~~ ~ <~;·il1~i1~.~ 11 :~~ l~:1t~~ t~~~·c.:1l:: j'~ Id:::~;:·; !1~· il:i:i~~\/l~~~l 1; ~ /11?:1~~1/7~ :: o ::If"~·,:.~~~ t f ;;~~l ::~,::~ 
poi:;es, Le r(•g:inlcd n.s tl form of organic stricture. 

A ge.-Traumatic stricture may occur at. any agP. 1 Jm,·c• !Wen 01w C':t<=C 
in a IJo_r of 11. who died from uri1iary cxtr:1vasation followin:r tht• µ:i\·in_g way 
of 1he urethra lwhind lhc ~(·at of ;.;triernre. This ca:;r, whith w:1~ one or ,!:?Tt>:tt 
int('l"l'l'it. li:lS bcl'll fully l'('port<>d liy Dr. Chade~ C. Lt'e, of Nl'w Yo r k.z The 
Other forms or iilriCflln', Of which !ht• grmorr/i~a/ ii' h)' far tJ1c llHbl ('OllllllOTl, 
nrc rarl'l.r. if cn:r, met wi1h ht•for~ the :IJ.!t' of pul)(' r ty: anti. fl" s(•nral )"Nll'S 
u::-ually clapRl" bt•twet•n the octlllT('lll'l' of tlu• J.!Onorrlm·a and tl1nl of the ;.;tric
ltll'C to which it giH·s riH·. the lallt·r is. mo,.;t commuu ly obl'cn<·d for the lir..;t 
time iu men from :l5 to to )'t'ar.s of aµ:e. 
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Locality.-The 1'C':l.t of stricture is, in the larg-c majority of cno;c>g (on•r 
two-tliinls), at the sub-puhie cunaturc of' th<.• 111·t·1hra. This has he1• 11 ('Oll-

?i'.;~~~;'.~'.~;~,::3;:;~::~9:;1~~~:,1::,~;:~1~;'.~~;~~~;f~;::'.:'.l;L;~,,[;~;:~.:~','.:~~,~~~.:;~:,: i:'.I~~:{'.· 
stric1io11 diminishing a:s it is trace<l Lackwanls. The 1a1xt most frequ ent sc:iL 

Fig. 50:i . 

f;t.'ctlon of UTl'thra, ~howlog very n11.rrow stric· 
ture,anddilatedantlrHio:ulated merubn1.non.sand 

pro~tatic portion~ behind it. (Thomp~ou.) 

Fig . 506. 

Strlcturuuear tlieorill.reof the ureth ra . 
(Thompson.) 

of Hricture is at, or within two and a hull' incJwg of, Lhe mcatul', nml ri.fh.:1' 

this t'Omcs the CPntral l'art of the $pongy por1ion . Htritture in the po-;tL•rior 
pn.rt of' 1he memhranou., portion is vel'y ra1'(', whill' in tlie pro~talic portion it 
prohalJly n(·vcr OC'cur~, though the contrary has been maintaiued by \'Cry 
t'minent authorities. 

N umber.-C:-ually-in more than thn·c-fo11r1hs of all ca<:es-tht•rc is 
but one ::-tricturC'. hut octnsionally two or thret• di~tinet <'On~trictious :ire found 
in the :-ame un: thra, :Ille! ('U.';;c-; arc tlt-scrilK'tl in which there are !?-aid to ban~ 
IJcf•u s:. till largc>r nwnber..-. " ' hen scvcrnl s trictures coexist, one is :drnost 
i1nariably found :.tt the s ub-pubic c·un·e. 

Morbid Anatomy.-'l'lic ti:o.-;ue ehicfly aflh~t1•d is tlie ::, uhmuco11s 
areolar ti:--;UC 1 wbielt, ll'\ rlu• l'('S UJt Of the infla111111a!Ol")' process, lJt'('OIHl',.; the 
S('al (Jf lymph-formaliOll, partial organi;mtiOn foJlowin:!, and gluing IO;_!('lli<•r 
tlie 11111coti-; ancl subnuwou,, ti .. s1 w,., and of'tl'11 inn1h-i11g- the su L~l:llltl' of' tlt1• 
corpu~ !<.pongio,-11111 . The contraNion whic·h <'ll"'llf's dimini:-:hts 1he <·alih rc of 
th(' ('anal, oflcn throwing- th e• li11i11µ: mt:mLrnnt• of the urethra in10 folds or 
ridµ;-t •:-., and aL the sanw rime l1·~,.;e11..; the natural <·Ja1.;1ici1y of tla• part, :md. of 
co11r .. t·, ji;Criom:ly impt·d1·s tli(· c·xercise of' it s ftmt·tio11s. Auothcr form of 
i;;trieture is flt.•scribed hy some wril('r~, as c·01ti'iis1ing: in the 1h>posif, of a 
p,.;eu1lo-mcmbranous s11hsta11(·t• on the !l1lll'Oll!i 111(·1111.Jranu itself: 8uclt :icon~ 
dition, if it exist :Hall, muot Ue <:x lrcmcly rare. 
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Symptoms of Stricture.-One of tlie e:1rlie:-;t !"Jmptom:- of !"t rieture, 
in rn:my case:-;, is tlit.: prt'SL'llCt.: of n slight ~ty di>ichaqzc; there is, besides, 
pain in mic!uri!ion, rett·rn·d to the 1nrt of the 11rc1hra. bl'hind the :-t ricturc, 
anti the cnlli' to empty the hladder recm with inereac:td fn•queHcy. The 
stream is diminished iu ;-;ize, antl often altered in form, being curiously forked 
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Urethral F ever is a 11 ot infr('q11r11t :wqucl of operations on the tn-<'tlira, 
a nti o('cur aftC'r the simple introduction of n e:u hct<' I'. Th i:: :dfec-

Thomp,.;on to Lr mo."t common among !he i11h aL it aut,; of w:irm 
clinmr<';; . i:- 1:harncterized hy tlie oec111Tcn(·c of ri)!O•'S (oeeasimml!y 
attended h.v $_" ntopc), with hcnd:u:he nnd vomiting, f'ollowrd by fi:brilc 
rC'ac·tion. The i-ymp1om.;, which 8-0nwtinws rernrn pcrioditally, like !he 
paroxy .. ms of intermittent fi•vC1'. may immc>di:~tcl~' follow th(' inlroduction of 
the cathl'tcr7 hut arc u,.;ually dclayr<l 1111 1il :tff<•r the fir:it ~uh!'rq u ent :wt of 
m i(·lurition .nnd thu ... app1·ar to Le due to t he contact of 11rine with th e tender, 
arnl perliap,.; ahr:ulml. 1'ttrface of tlu• u1·ethra. The afft·ct.ion rarely t:u1,;es 
death, thou.zh it may do so, panicularly i11 r<L"e" compli ('ated by the exi:-:11·nce 
of renal di!<en"-e, po,-!<iLl_r, n,. ~ug~P:-!(•d hy Thomr1'on. from th<• sudden a.rn'st 
of 1hc fun('lion of the kid1HT l"rl'!.l1ral fo\'cr is O('C:L;;;io nal ly followed by 
infl:immation and .-i uppuration of th e joi nts , 01· of tho mu!'-cubir or arf'olar 
ti :-,.;m•s;, :ind, i1ul(11'1l. is; in many r<'!'-JH'Cls. an::do_gous 10 gonorrlueal rlie1mwtis111 . 
It i~, I believe, like that :dfoctio11, :1 mild fo1· m of pyremia. (See page 1 :~0.) 
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:. ~.(: ;\ 111:: L:~i j1~t:.~~ ~ ~~ :; ~~(' ~~· ~ \1•1~)~; /) !~~:~;~ ;. ~~:1~/· ~It~~/~:~,'~:~:: l' :·~ i s1 ~~'\:LI t:~.~L~~(·~:::·i·,l;:.::·,~l'~ ~· 
while tl1e foc·t that (1) 1l1e afli'l'lion may and tio<•s O('l'Ur in ca~t·s in wl1it·IJ 
thnc is not 1he sli::i;lt1<.'sl l'('011<0ll to )i('lie,·e that any hH'('rntion of the tm·lhra 
exi~t~, al\!l that (2), oil tll(' oth('r lmnd, it docs not oc·eur in ca;;cs of urinary 
extra,·asiition or inliltration (a.'1 after litltotorny). would Ri.'t'm to j11 ... 1il'y ti 

conlmry opinion . 
Th<> trratment of urPlhrnl f('n'r ton~ii;;ts in the administration of nulritious 

food and stimul:rnt;:, with tonits, rspet·ially quinia, anil opium. Tht• pa1i1·nt 
shoultl bi> kept in hed, and ~n·:1t t•:union slwuld he t'XPrti ... i·d in tlu· tmploy
ment ot' inslruml'n1... ,\.;;.a prophybetie, in patieuts pn:tli..,posed to :111at·ks 
of lll'l'lhrnl or (n.;; lloll calls i1) f;l.tricture f't·,·er, quinia :incl opium m:iy Uc 
gi,en :~t regular inH•r\':111' :it'tc1· cac-h introduction of the catheter. 

Diagnosis of Stricture.-Tliis is made h.r exploration witl1 n f:.Onnd 
01' <'atlll'tCI', aiul m:1y lw aided in "omc t;1:0:.t·1' by t Ii(' u.:.::c of the c>ndo..-cope. 
\\'lwn th(' ('xi:;kn<•t' of :;tri(•lure is 1'lll<jl(•("l<•d 1 1\ie f;\lll'~t'Oll :;:liouJd i11trotl111:t• a 
m(•t\ium-~izPd ea1lw1t•r-~o. 13 or I~ of tht· Fn'nch '-tn.l<•-:rnd if'. on "'('\'l'ntl 
triak th<' i11,-1rumt=nt j.., in\'ariably arrC'Stcd at 1lw :-arne point in the m1·m
l>1·:rno11s or :<pOll!!)' portion of th<• urethra, tlit• fol't th:ll th<'re i.:; a <.,lril'lurc 
may hr 1·011..;iden.•d :ts t·stahli~lwl. Jt i:-o impor1ant, in 1his exploratio11 1 10 
11:-:t' :i c:t!IH'ler of suflicit·11t siz<·, !'or :l f;l.lllall om• m:n' kad to error on !he one 
hancl. hy eatd1ing inn latuna, or. 011 Liu• otlu•r1 i1.r Jl<l"""in~ readily tl11·ou!..!;h tht• :-;1ricl11n', if tlii,:; lH' not wry 1iglit. To :iscertain the dC'g:rec of eontn1c-
1io11 whi(·h PxiRt"', tl1e snr~?von may de:-i.irc thl• pati(•nt to inakc water, wht· n 
tlic s;izr of the f;fream \\ill afford ;.;omc inforumtion upon thi1; point. It oftt•n 
happ('ll"', J.owen•r, 1h;1t the pati1·nt is unable, from a. 11en·o111' fot'ling, to uri
nalt· wlwn a~ked to do so, and the ;;11rgcon mu!-it then try in "ncceesion i<.mail('r 
and ..,mailer catheters. until onr is found which en11•rs the constricted part of 
the nrl'!hra. In seckin)?.' for the mouth of the !:ilric-t11rP. it is well to ha\'e 
::.ome r(').?lllar «Our.-e of ill'Ot't'<•din~; the tatheter is not to he 1hru~t blindly in 
nuious direction~, bul should be fir"t carried :dou~ the roof the ure1hra, a11tl 
in the mrdian line, 1ht•11 to eitht·r !'ide, a11d fimlily :tlon:r the floor of' tl1e 
canal. By means of llH' bo11,qie it boulf, the su 1·~t·o11 t:u1 a.;;certain. not only 
the position and tiglitrH'"S or the :;trictlll'I', hut it:; l'Xlcnt a.; \\'l'll. Formpl'ly 
wax boogies were employt'd, with the notion that, by prc1'si11g- the in:;frumt'nf 
against the :;trichm'. :t mould mi~ht be 01Jtai1w1l tliat woult! show it~ fonn 
mul dil'e('tion; but thi.; modt• of exploration has uot proved very ;;alisfactory, 
and is rarely employed at the lll'l'"l'llt day. 

T1:EAT\IEST OF STl:t('TIHE. 

ThP ro11stit11tional '/'r('flfl/lf'Jll of s,tritllll'(' :-houltl llt'\'Cr he ncglctl<'tl. Tlie 
(lirl $liould he regulntt•d, am! tlH' dig:(·~t i n· fone1ion:;; bro11ght i11to :i ;!OOd <·on
ditioll. Cy:<titis. if prt'~t'lll, should 11(' !rmH'd in the way aln·ad.v desnilwd 1 
a1Hl tht• ge11enil l1t•al1l1 m:Li111ai111•1l Ly the ;1clmi11i-:tratio11 of touic:-:, arnl hy 
at11·ntio11 to the hy~it•nil· i:.tatt' of tlie patil'lll. Ht•st in ill'd for a. ICw day~ is 
ol'H•n a nilnaiJle pn•limiimry to in,.trumenial tn•atnwnt. hy reli(',·in~ the t•on
ge-:1ion or the p:lrl". aml 1limi11i!-0lti11g- tlH' tt·nd1·11<·y to ... p:t"lll. 11. Lei;' IH·lit•n.:"i 
that nrn.ny ,:;tritlllrt...'!'i an• of !-iyphilitic ori;!in, and for "uch rccommt•rnl.;; the 
admini-..trntion of mt·r<·111')'· The Lo<·al 1'reat111rnt emlirare::; the appli<'alion 

~il~l:·,:i::: ~:~ :11~~ ~It ll11~d ;~::'~~ ~ ('<~:l 11~~~\: _,. ~~ l ~ ::lSi~ flil~l~~l ;11 !11 ( :~ :·, J t I~: I ~~ ;~~:1 \ \17:~~ ~ j ~:: . d j 1;~11 ~~: 
u:sc of cm1stics i11 the trcatnw111 or :st 1·icture i~ n1rely resorted to at the pres-
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ent <lay, having: bc>t'll pro1wrly supc r;:eficd by othc 1· alld l'lafo r m et hod5. The 

artidt:" which h:wc b('l'll c hi(•fly employed an• the 11itntt l' of s ilv1• 1· and the 

~f ~;~;~1ii,;1:;;~:~~1~~~;~:~~:12~;~Il~'.:1~~~~~~ 
:::.~~~:~'.tre, impermeable striclore, :~rnl stricture complicated wit!t relenti'on of 

I. T1rnAT)U:XT 01'' J->F; 1nrn .\l ~ LE STHICTt HE. 

Thi" may be co1uh wted by ll\('ans of-I. gradual dilalation; 2. con 1imio115 

dilatation; 3, rnpid dilatatiun, or rupture; ·I. internal un•throt omy; and .), 

exlt'rnal perinea! urctlLrotomy with a guide ( Ry mc's opcn\tioll). 

1. Gradual Dilatation i:"i hv far the be;.f mode of tre:~tnwnt in illlV 

in ~lallt'(' in wJ1id1 it i" applieahle. ~ncl should be :rinn il fair !rial in eH•r)· 

ca,;(• of' p(• rmeablc " tri c111re. An illstrunwnl ( 11;:11:1\ly n flf•x ih](• 01w) of' ~ uf

ti cient "iz<' to c nt1T and be fairl.Y g 1·a!:1 1H:d by 1 he stl'itl un· 1 ;;; hould bl' employPd 
without 11 ,.;ing !'t1d1 force a" to C':"\ ll !'e p:\iu or lead 10 h('morrb:1ge; HU'h an 

in:-frument IJ:nin:r b('cn carri l•d throu:rh the il'trictu 1·c :md pil'- .. Nl into tlie 

blmMt•r, may Le allow(•<l to rt' ma in fo r a few ~t'C01Hlo:. \\hen ii !' huuld lw ge ntly 

widuln\wn. 1 Aft (• r a ft..,,, day,.;. it may ht• pa:-:..;ed a::i;:iin :iml f'ollowrd by :t 

l:1q!t'r in.,.lrumrnt, this proress he ing contin11Nl unt.il tlir urclhra ha>;, i11 the 

eou r~c of a fort niµfo o r so, bel'n dilat ed ,.;u l!i ('ie ntly to l'('c<'irn a. Xo. :20 or :22 

French calhNer, which will be found. in onl innry cao;:<'", a .. .:;: h1qrc as the rann l 

can aecommodatc. 2 The dilatation must hr s11 b;.t•q1w ntly maintainl'd by the 
introd ucti on of' the cat heter at gradu:illy ll' l\gthc ning: inten·il l:-i . The mode 

in which p-radual dihitation cffoe t5 !he cul'e of a s1ric1ure. is prob:1bly liy 
inducing ab,..orption ol' the impe rfl>ct ly organi zed ly mph which i11filtrnles the 

s ubmu cou.:; tis:ou<'. This pla n of treatment wi ll be found safr::factory in 1he 

major ity of ral'le:- of' g-onorrhCi'al ;.; tri{'lurc . The g reat n ·ciuis it es; for i- uccess 

are gcnlle manipnlation and pati( •nce : no Yiolc>nec is to IJe 11,.:;ed 1 \(' ::i i a faJ,.c 

pfu,~ag-e be made; bur the in-.!rumcnt i,. to lw gcntlyc11g-:1w·d in th e mouth of 

tl1 e ... 1ritture . awl held ther<' with lhe !' li :.dite~t JH'(•;.;,;u r e fo r a few minuft'~, 

when ii will o rdinaril y ~ lip through ; if not. it :-hould be withdrawn. and a 

Rrnall er one rsub,;titut<·d . Tl l(• dilatation nrn,;f, alt'o bf' vC'1-y ~rad11;.1l; if a Xo. 

lo li :1s bC(' Jl pass~d at, one vi:.::.i1, ii will be qniL(' ,;nfnc ic nt to p;ct in a No.~ l or 

12 at. the next, and no adnrnta:r•· can \JP cl(•l'ind from :1ttPmpting 10 pro~rt.>~s 

more rapidly; for. IJy ~o cloin~, an attack or urethral fr.•ver m:\y not improb-

~~I ~b~l~lll~:~!:~:~~ 't~\;.h itl; :~· t~~~d~; t:'1';'!~~~~;~;i~:~ f~:: t 1111~1 \'.~'11 ::;~ o;.if~:c11;~~~::::~~s 
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is nl the lower part of th<' url'thr:1 1 and to one or other ... idc•. At lh<' monwnt 

:i::~i::/,:';~;:;I~'.·~.~·.~;: ·:~::i~:~.::~~~~"!~:·:::~~· ;;~:~:;:~::::'.'.~:~:~·~~
1

:t.·:~'."sr:·:1'.~:;:~.,'.~;::
1

: ::~ 
m·e1hrn1 hy th<' grating- ~l'll.,.ation whi('\1 is prod11t·1·d; 

Fig. 507. ancl upon placi11g tlH· fi11_g-<'r in !ltC' redum, pl'Olmbly 
fl•t'I~ the i11-;trumcnt i11 <•lo."c proximity 10 tlH' i11Jt>,.;
tinal ''nil; it' a t:Hhd1•r Im -; h1'l'n ww1l. blood i~ 

pump('(! through it :ll C\'f'I')' motion. a11d, wliah'\l'I' 

iu-.trllllH'nt ha" b('('ll 1·mployt·!I. ra1ht•rprofo-.t• lwmor
rha~t· mny follow it;;; withdr:1wal. Shoul1l tlH' .. ur
g-eon b1• ~o unforhm:ttl' a-; to mak(• n fob1• p:i~ .. a;.r<•, 
lit !'IJ(luld. if po;;;.-ibl(', introdttl'l' a c·:itla'll'r in1u 1hC' 

Oladd1·1" by keC'ping it,.; poillt l'IO:-<('ly tn the roof' of 
the 11n·tlirn, le:wing it in pl;u·<· for :i. f(·w days. 1111til 
1lw lacerntion ha.;;; hnd 1im<· to heal. En•n if thi;; 
(·:1mwt he done, th~r<• i:-;, liO\\"t.'\'l'I', not much ri,-k of 
11ri11ary ('Xt rant .. ation o<·<·urrill_z, douhtlr<:.s 011 n.t·count 
or tlu• fa\_-;{' pa.::~a;:rr l'ltllllill~ in the oppo,;ifc dirl'(·tion 
to that of thl' outflowin:.r -;11·(•;1111. OM fol..,<• P""":l!!;f'S 

~i.'. '.~'i·1.~~~ ::::~;, ;:.:::·:~~~::,:;~:'.0:'.i·.iE:·!;.:1'.::~·~~~;
1

::: ·;i;::i~ ·:;~~; 
lw oli\'iat<•tl by u:-;in:.r a wcll-n11·\ed in:::1r11mC'11t, arid 
by kc:<•pit1~ iii' poi111 HWa)' from the orili<'C of 1hC 
fal.;,(• p:l":-<:t~C' . tlil' po,.;ition or whid1 is $0011 :l'i{'('l'

lain<·tl; :L"!'-i:-.tirnce m:1y h<' al-;o d<•l'iH•d Uy 1iltiu:.r up 
Fa.he J>as~all'"~· (Druitt.) tilt• lwnk of' th (' in,.tnmwnt by prc:l:toilll"l' with tlic 

fing<'r introducrd into the l"(·ctum. 

2. Continuous Dilatation.-Tliis rN111ir<'s th<' C'o nfinemrnt of the 
pati<·ut to IH•cl; it i..; (•tli·1·t1•1l l>y introdut·inJ! a tatlu .. •wr, wbi(')1 i~ tlu·n '.-'l'('t1n·d 

in tht• l1l:1d'1P1·. n111l rPpial'l'cl in th<' <·011r,.;c of' a 1·cH1ple of ilnys h.'· a larg<'r 
one. :nul 80 on 1111til s.ullk i1•1lt dilata1ion ha,; h<·l'll atTOtnpli~lwd. This is an 
dlkil·nt motle of trc•atm1·111 f()J' <·a;;1•:; in whitl1 eatl11•1e ri zatio11 g in•.;, µ:r1'at 
pnin (irritahlr strif't11rrs). or in whith Ila• f:.t ri c·t111·(• manifests a tt'IHh·n<"y 10 
rec·onlr:wt at't(·r onlinar,v dilat:1tio11 (co11tractile or 1'f'<·11rrr11t stricf11res). h 
may al:-<O he· prop('rly <•mplo.'•1•11 wht'n, from till• c•xi"11•nf'c ol' fol;:<• p:1 ..... a)?l'" or 
othl'r c·irctmistancc"'• ::;pN·ial dillil'llhy Jw;; lH'rn t'XJ)('l"i1•11cl'd in the lir:-.1 intro

chwtion of' 1lw in<:.trunwnt. In tlie (•mploymc•m of' l'Olllinuou .. dilalation 
fh•xihh• C'atlH'tf'l"s arC' in\'ariahly to he prclf'rl't>ll. l"ndc•r lh<· nanw of 1lte 
"1111d1ipl(•-we1lf!(· ireatnwnt," D1· .• J. S. Coleman, of ~\u~nsta, Georp:ia, l'<'l'Om
mt•mb th(• introdndion or !'t•\"t'l':d :-mall hougic·-;. ~it!(• hy l'.lide, a~ an t•flicil'llt 

mean::; of pr:1.(·ti:-ing tOlltinuous dil:ttation . 

3 . Rapid Dilatation or Rupture.-ThC' mMhod,; which nre iH<'i11d(•d 
und1•r Lh<'"l' hcn<ls may he propl't'ly da..,st:d to~(·lh<•1·. a.- tlie diffl•rtn1·<•.;. in tllc•ir 
lllO!]('~ of ;wt ion i;'; 0\lt' of dl'j!'I"('(' rather than or kiml. D<'S::Hlh, Bu("han;lll, 
11111 1011, :\Jai-:onnem·e. and Wakl('y. t•nde:wor(•<l to t•Hht mpid dilation of 
urNhral ..:.trietm·e:" by i1111·orl11l'inj!' fil·.;.1 n. narrow :::ound or ratlwl<'r a.; a guide, 
an1l tlwn :-;li<lin)! on•1· it 111h<•" of :?1·acl11:~lly in<·n·a.,ing: .. izt':->. \\-nkley':; ill..;tru
nwnt' whit•h i:" prohahly tlH' hl' .. t of 1l1i..; kind. {'011.'<iii:t ... or a ~m:lll ,.jJ,er (':Ith('!{'!' 
wliid1 j;:. fir.::f introc\ue<·d into th(· bl:ulrle1", a 1'!('1•\ rod IH'i11~ tli<·n !:'l' rrw<·d into 
its outer ext remity, :;o as to form all unerring guide onr '' ltich the dihti11g 



TltEATi\IE~'f OF S'l'HICTVHE BY HUPTURE. 925 

Fig. 508. 

Thompson'satricturecxpa.udcr. 

Fig. 509. 

IJ0H'sinstrumentforsplitti11g6tricturcs. 

haudlc conlaining a. 8Crew which can be SC't so as to limit the :imount of ex-

K:~~;ii~:~d ,~·~t~L:~d~:;~e~·o,<; ~~~;~1~t ~~1~~!01~::01~1° c~is)0p~~~;se ~~11~\'~Cl~a:~::t~;:t~~~1s~ 
aud when the instrumt·nt i!'! i11tro<luccd, a dilating tuhc, or plung(>r, of the 
required size, i;; :sl ipped o,·cr the guide and quickly thrust dowll in such a 

~~::'.;~?;~'.-~~:~:!: ~1~~"~:'.i'.:::;~1:'.f ~;~J~~1:~'.:~1i,c ~;~'.!i~:;~~~;, :'.:~~::!·?~ :~~~i\:~·~~:.~:~r.'.: 
is lt!f't in tlic bladder in ordinary cases, but a caLh~ter is passed cn:ry other 

~~it:~ra~\~:·.c~7~ ~~;r~~~·~~~·,'\~~:·~:8t~~e l~~,'.~c~r!~~~~ 1~tl~~1i11~~~11 ~v!~~1ti~~.~ ~111i~1t;:~s ~~ 
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Fig. JiJ(l, .... 
U1·etln-otomy.from Bela'nd Jr'orwrtrds, with such nn instrument as Civial("s 

(Fig. 5 10), is, upon the wliole, the saf'eot metliotl, but reciuires preYious 
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di l:itation of thl' !'.lril'ture. up to the (':t\ibre of :i Xo. 8 or 0 French l'afhetC'r: 
it i.<:; parli<·ul:uly applicable to ~1ric1t1re . ..; in the penile portion of tht.• ur<'tlira. 
C'i,·ialt··s in~trunwnt has bee11 ingcniou ... Jy moditic<l by!';. \\'. Gro .... :;, and by 
Kinlod1, of Chark::;ton . 

D'rl'f/1rolomy from B~/'ore Bacl.-wards tau only be ~afoly performed by first 
inlrotha·iug: a gnide thl'ouµ-li the :=:tritllll'('. ) la11y nn:t lJ1·01011ws of this ki111l 
n1·c now before tit(· proti•.s:=:ion. indudiug tho>:t.• of :\ lai,.01rnt.•un, Wood, Thomp
~on, TrClat, F. X. Oti:=:. II ill, J)urham, ' l\•c,·nn, ::\la~tin. Gibt·r:-:011, :1nd Pritch
ett. TJw.,c in,.;truml'nts ,-ary in their tle1ail:0;, but :ill at·t by lir:;t st·<'ming the 
in1rod11ctio11 of :i guide upon whic·h is :;uh:-t'qut'nlly p:1:=:;.;cd the hladc which 
di,·ide.-; the stri{'ture. Some eo111Li11e cultinp: with dilarntion, while others 
nllow tilt• .-;urgeou, if he think proper, to enlarge the iucision as the urcthro
tomt' i:; wi1hdraw11. 

\\"h:W.!,·cr mrthod be employ<'d, the intision shouhl, I think, be made on 
the lower and not tlic uppC'r ~idc of the :-.1 r ictu re; a fh·xiLlc c:\tht•H:r ::-liou ld 
be kl'pL in tlit• bladder for twe11ty-f'our l1our.;, and d il atation sub~equt· 1 1tly 
ma.intained by the occa,..ional pn~ ... a~e of a l'Ound. Jntt'rnal uretltrotomy may 
be p('l'formt•tl in the "ame da.., ... h of ca"~~ a" llolt':; opt•ra -
tiou; hut the lattl'r is. J think, to be preterred for Hrit111 rcs Fig. 511 . 
beliiud the scrotum, 1he forme r being rc>:cn·ed for those 
situatC'd :rntniorly. J u the afa•r-t1·e:ltmenL of these t:i,..es, 
Oti" employs dry told applied hy Petitgand's nH:thotl of 
••mediate irrigation" (p. ,JG). 

5. E x t ernal P erinea! Urethrot omy w ith a 
Guide, or the Operation b.11 H.i·terual 1Jirisio11 or },;.,._ 
ternol Incision (Syme's Jlrtliod), is n•r_r commonly con
fi.M?"<l1 with the old opera1ion of 7>erineal section, which j .. , 
howc\·(•r, only applil'ablt' to c:tsl':oi of impermeable ~tritture, 
wherca;:; 1 a prerc1p1i,.;i1e for thii- 1m:thotl (which was int ro
duced by Prof. Syme in 181 J),~ is. th:tt a staff shall be 
pa., .. ed through the .:-;tri<:tun• into the bladder. S9me's stajf' 
Yarit•.-; in size from tl.:u of a Xo. ;}. to that of a :\o. 12 
Fr('n<.'h catheter, and is groon•1l at the lower third <m its 
co1wcx :-mfacc; at the poiut where the groon~d portion 
joim1 the r(•,.t of tlw 8hafl, there iR a di$tinct shoulder, 
wl1ich i.;; made to n•,.,r ngain~t the face of the stricturt'. arnl 
thu:o. guide the ~urgcon in his incision::;. The operation is 
thus pl•rformed: the patient, being ethe r ized, is s.ecul'ed in 1he li 1hotomy po
sition, and the ~tafl' introduccJ (in the ca.:;c of a n ry tigh t stri<"tun•, by eithe r 
of the method:; dc:<cri\Jed at page !)2li);~ the surgco11 then make:; an inci:-ion 
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mended by 1\fr. Cock . The first is often spoken of as the boutowni'ere or 
lmtton-hole i'ncision: but that IH\me appf'ars, from the Wl'itings of Dcf:iault, to 
haYe been indiscriminately applied by French surgeons to any or all opera
tions which had for their object the establishment of an openi ng from the 
perineum into the bladder, and thus would include (beside the ordinary pe1·
incal section) the "external division" o~ P1·of. Syme, Cock's operation in 
which the urethra is opened behintl the :::t ri ctmc, and e,·en the now obsolete 
procedme of puncturing the bladder through the perineum. 

1. External Perinea! Urethrotomy without a Guide.-Thc 
first formal operation of external urethrotomy for tile relief of s!ricturc, 
unaccompanied by retention, appears to lrnxe been performed about the yc~ir 
lG.52, by an English surgeon, named l\lolin!", npon a patient not too rcspcct<iblc, 
referred to by "ri!"eman, who gives an account, of the case, as'· an old forni
cator." The urethra had been opened behind the st l'i cture, on account of 
retention of urine, ~ome lime previously, but this not. s:iti11(ying the p:tticnt, 
l\lr. l\Iolins placed him in the lithotomy position, and, gi,·ing one testicle in 
dmrge to hi:S senant and the other to Wiseman." wi1h his knife di,·ided the 
scrotum in the middle, .. . and cutting into the ul'ethn1, s li t it the whole 
length to the iucision hi perineo." This rather heroic procedure appears to 
ha,·e been followed by no unpleas:\nt consequences, though it wru; not success
ful in curing the pcrin(>af fistula. The operation ol perinea\ section was sub
sequently resorted to by Yarious surgeons, chiefly, howc\'er, in cases of reten
tion, but does not appear to luwe been generally recognized as a legitimate 
mode of treating stricture unaccomp:tniecl by that complication, until the 
publication of papers by Arnott. in 1823, and Jameson, of' Baltimore, in 
11:)24, followed some years la1er hy Mr. Guthrie's well-known work on the 
'"Anatomy and Diseases of the Urinary and Sexual Organ:'J ." The J::itter 
surgeon recommended that lite urethrashoulcl be opened behind the stricture, 
which was then to be divided by cutting forwanls upon the point of a catheter 
or sound prcviou~ly introduced, but most open1.tors h:we, in all essential pa1'
ticular$, followed the practice of Jameson and Arnott, cutting directly upon 
the point of the sound, and then cautiously dissecting backwards in the med inn 
line. F . Jordan has modified Guthrie's procedure by opening the urethra 
through the rectum, and tbcn end"'avoring to pass a flexiLle catheter through 
the stricture from behind forwards. 

External perinea! uret!trotomy wit/tout a gu£de may be thus performed: 
The patient being etherized and secured in the lilhotomy position, a full-sized 
ca,thetcr, or, which is better, a staff grooved on its co1wexity is passed down 
until its beak rests upon the face of the stricture. taking care that it does not 

f~1 ~~~a~/1~·18i~1 ~~:s~~~i tio~: 1 ~\' ~~:Ii: t:1~ t~1t~,~~c~~~1 ~~~~~1c~0 a~ni ~:si~ii~1~ 1~~.~~~ 1~n 11i~11~1~ 
and a half to two inches in length, exactly in the median line of the perineum. 
This incision should go through the skin and supm·ficial fascia, and should 
reach to within about half an incli of the nous . Thi! surgeon next feels for 
tl w rrrnove of' the staff and cuts into it, thus fairly opening the urethra in front 
of tl~e stricture. The sides of the canal (the mucous surface of which is easily 
recognized) arc now held aparL with tenacula, forceps, or loops of" thread-one 
passed through each margin of the urethra, as advised by A,·cry-an<l the 
pan may be still further exposed by turning out the end of the sound through 
the wound, and thus drawing tile urethra forwards, as recently recommended 
by 1Vheell1ouse, of Leed5. In most instances it will be found possible .to 
slip a small grooved director, a pro.be, _or even a fine. wha.l.ebone. bou~1e, 
through the stricture, the mouth of which 1s thus brought rnto view; Ill which 
case all that remains to be done is to slit up the contracted tissues upon the 

5a 
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guide whicl1 has been introduced, 1 pa~~ a broa1l director into the bladder. and 

~:~~:~8 .~l 1 is1~ f~;~l~-s~;>:~~ i~~~l~~t ~;·11e w~: :~~t~;.~y c~~ 1 !:~: i~e l~l~t1~~c~~~.l~~o~::r~~~l~ -~1~~11; ~ 

ff Ef:'iV~~·;;:~d:)J.~l'.~::~!~;i::.~:,~~~~~1~::1.r~~;r :i:;rr:~~,:;t J;~,\~~f ~!~ 
;;::~:;~;;~ i~~.~~:,l:•~;::~•:e~:,~l~:~:.~:~,;;~:;,:~:~:~~i~~a:1:~~~;:~~;::g::~;~~:1~:': :~~::\~:;, 
and closes the external wound by means of' bare-lip pins, so a.s to, if possible, 

ob~~::~ 1~;·;~~::·fo~111,i,~:1i~h has been described, is certainly a much more clifllcult 
one than that of Prof. Syme, and appears to have been more often followed 

i)tvi~l~l~~~!~n~::i, i i1~ :~~~~t 0~~tl~~,~~:~f ~:~~!1s~~1 ~1i):~~s~ l;~~tt~;·~ ~~: l~~fe~'~:~~ i ~:~~~·~;~~~ 
tory results. Of' 35 cases collected by Boeckel. in which the operation was 
performed Uy F'n::nch or German surgeons, 8 terminated fatally, gi,·ing a 
mortality of nenrly 23 per cent.; but in the hands of American surgeons, the 
results, acco1·ding to Prof'. Gouley, hnse been much better. Indeed, the ope
ration, if cal'efully performed, is not in it~elf very dangerous, and in the 
majority of fatal ca>'l"S den.Lb has reirnlted from prc\"iously existing disease o · 
the bbdde1· and kidneys. Perinea\ section, which has, in this country, always 
been a fa,·orite mode of' treating obstinate strictures, is adapted to precist:ly 
tlie same classes of cases as Syme's method, except t,hat, to justify t!Je former 
operatio11, the stricture mnst have resisted all attempts to intl'oduce an instru 
ment. The operation is also indicated i11 some cases of str icture accompanied 
Uy retention, in ca.o:es of ruptured urethra. in which cathetcrization cannot be 
accomplished (.o:ee page 377), a nd in some cases of traumatic obliteration of 
the urethra-though it is a question whether it might not often be better 
under these circumstances to make no attempt to restore 1he continuity of the 
canal, but to s imply dilate the fistulous orifice which always exists behind the 
point of occlusion, or t.o make a direct opening into the posterior part or the 
urethra, in the way recommended. 

2. Tapping the Urethra at the Apex of the Prostate, unas
sisted by a Guide Staff, is the name given by Mr. Cock, or Guy's 1los
pi1al, to a vuriety of the old "boutonniCre" operation which was frequentl.v 
practised by 'Yiseman and others for the reli~f' of urinary retention, but 
which Mr. Cock recommends in cases of impassable st ricture, even when not 
thus compl icated. The operat ion consists in opening the urethra behind the 
s tri cture, \'Cl')' much in the way it was clone by Guthrie, in his mode of per
forming perinea! section; bu1, whereas Guthrie insisted (and ] think with 

~~1~:~~:?.eo7,:!11~·, ~'~~~H~~{k of~n~~~:~r; ~~~~~=ti~;~,:h1~1eo~~::~:~:~c b~h~~1~~d\~1;t t~: 
touclied, but that the patient slwuld rather be a.llowcd to recover with a 
perinea\ fistula. 

The following are )[r. Cock's directions for the performnnce of this opera
tion: The patie11t being in the lithotomy position, the left forefinger of the 
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OpNator i~ placed in thr r<'C'l11m. with its tip al thl' aprx of th<' pro,..lnlt•, 1\1(' 
rcl:ttions of which should h<' cartfully :.~ct·rtaim .. •d. .A doubk•-C'dgl'd knifo i:-. 
tht•n plungC'cl s-teadily but holdly into tlie nH:di:rn li1w of 1he pt'ri1wum, arnl 
c;irrietl in a clirecLion 1owart\.;; the tip of 1hc left f'or<'fi11.zt•r which liC':; in tht• 
re('tmn, while. al the f'llnH· tina., hy'au upward and tlownwn.rd mo\·(·mtnl, tla• 
inci::-ion i:; enlarged i11 tlic median line to any t'xlt·nt tliat is con~itlcrcd dl·-

Fig. 512. 

T.;p11lu l( th €' uretl1ra.in the pf'rlueum. (Bryant.) 

sirahle. The lower cxlrl1mity of the wound reacht>~ to witl1in nbout half' an 
iueli of the rrnus . The knife i~ \ffi'""ed ~teadily onwnnls towards the apex of the 
pro.;tate, until its point ('Un be felt in closr proximity to the rip of the k·ft 
forefing-er, and is then made to pierce the ure1hra, hy adrnncing it obliqucl)· 
cirhcr 10 the right or left. The finger is still kept in the rectum, while 1he 
knife j,. withdrawn, and a probc-poin1cd dire('tor introduced through the 
wound into the ure1hra. and pai"sed into the bladder. The finger i~ 1hen 
withdrawn, and the dirl'Cfor h{·ld in the left hand, while a canula or female 
catheter is slid along its groon:.! into the bladder, where it is retained for a few 
clars. 

·Thig operation, which I con~idcr a very excellent one in cases of urinary 
retention, seems to me infi:'rior to the perinea! section (either by Arnott's and 
Jamc~on's, or by Guthrie's method), for cases of stricture in which tliat com
plication does not exist . 

111. TnEAn.lEXT OF STmCTCRE Co:ilPLICATlm w1T11 RETEXTJOX OF 
CRIXE. 

TVhen permanent narrowing of the urethra exisl1', a very slight cau>ie may 
at any moment lead to C'ompkte retention (see page 921). Cnder such cir
cumst:rnces, the sufferings of the pntient nrf' ,·ery gr<'al, and it becomes ncceR
Rnry to adopt prompt nn<I <:fficient means to e\'acuate the blaclclcr. The be;;t 
cour1'.'oC to be pursued i~, I think, at once to etherize the patient. and when full 
rclaxa1ion has been 0U1ainccl, to a~certain the exact locality of the stricture, 
by the introduction of a Xo. 13 or 14 catheter, and then attempt to pas.~ a 
small flexible or metallic instrument, trying ,·ariom; Rizcs in succe.;~ion, :rnd 
taking every precaution not to produce laceralion of the urethru. If a catheter 
cannot br pns~ed, perhaps a small bo11frie may be made to enter 1hc strictul'e, 
and it will often happen tllat '' hrn this is withdrawn, after remaining n. few 
minutes, a small stream of' urine will follow. The same end may also be at-
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tainecl, in some instances, by pressing for a few minutes with a sound ag-ain.;t 
1he face of the ::;tricture. ~lacn:unan1, of Dublin, believes tliat thrre is in the 
uredira a vermirular movf'mcnt towarcl!i the bladder, and mn.int:tins that if a 
small catheter can be fixed in a stricture, it will in the course of an hour or 

~~~f ~~~1~E~~~:;§!~1~\~~~1~ 
one in skilful hands, but seems to me less adapted for genera.I employment 

!~::~:~~i~:.l~:~R:~}~,~~::::·~~:;~i;'~,~~~:?:'~;::~~~i~c:~~:~ti~~;:i,~:!1c~~:~:li~~'..~:~ 
when the instrument has reached the bladder. This ca.theter may be guided 
through a \·cry close stricture Uy threading it O\'er a filiform bougie of extra 
1 l'';~~ 1~fter patient trial for half an hour or so, no instrument can be intro
duced, or if prolonged but fruitless attempts at callieterization have been 
already made by another surgeon, the patient should be pfaccd in a hot l;ath 
until faintness is induced, and then put to bed, and wrnpped in blankets, 
with hot fomentations to the pubes and perineum. Ile should be brought 

~~~,~~~~~~~i~e~~:J,1' 1~~~; i ~:i;~e~~= 1~11~11~~~~~~~1 ~i~1~t :.f:·e t~~s i~~~~'~ n b~1~0 ~~-:;1 ~i1~!~~~~~ 
at page 917. 

Under this treatment the bladder will, in the large majority of instances, 
relie,·e itself in the course of a. few hours, but should it not do so, the patient 
mnst again be etherized, and the attempt to affOrd instrumental relief care
fully renewed. If the surgeon's effol'fS are still unsuccessf'ul, more decided 
measures must be adopted. No precise rule can be giYen us to the length of 
time during which delay is justifiable in these cases, nor can the surgeon 
judge accurately of the degree of vesical distension by the size of the tumor 
which the bladder forms in the supra-pubic region; for, in cases of long
standing stricture, the organ is often thickened and contracted, and may be 
dangerously distended by an amount of urine which, under other circum
stances, would be insignificant. The dangers of delay are very great, and I 
believe exceed those entailed by a skilfully performed operation. Apart from 
the risk of rnpture of the bladder or mcthra, serious injury cannot but be 
infiictecl upon the ureters and kidneys, by the clamming up, eYen for a few 
hours, of the urinary secretion. 

The opercl.lions which may be employed for the relief of retention dependent 
upon organic stricture, arc forced c:itheterization, perincml section, tapping 
the urethra behind the stricture (Cock's nwlhod), n.nd tapping the bln.dder
through the rectum, above the pubis, or through the pubic symphysis. The 
first method (forced catheterization) is now, happily, :seldom resorted to; it is 
nry uncertain, n.nd extremely dangerous-n11cl should, in my judgment, be 
utterly banished from practice. The operative procedures employed in all 
the other methods mentioned have already been described, and it only remains 
to indicate the particular cases wliieh call for one mode of treatment rather 
than for another. Jr swelling or other signs of inflammation in the perineum 
lt:ad the surgeon to suppose that ulceration or rupture of the urethra may 
h:we already occmred, and that ul'inary ext.ra\·ac:ation is therefore imminent, 
if'1 indeecl, it has not actually taken place, one or other of the perineal opera
tions :should be preferred, and the choice betwren tliese should, I think, rest 



STRICTURE OF TIJE FEMALE UB.ETIIRA. 083 

upon the origin of the stricture, whc1J1er gonorrbcea\ or tl'aumatic. Fur the 
fo1·me1·1 Cock's operation may be rc;;orted to, as being ea"it•r, nnd, under the:.-;e 
circu1nstnnces, quite a~ i::ati~factory a.s the pcrineal section; fol', by dinrting 
the course of the uri ne !Or :i short. time, the stl'icture will, iu all prolJabi lity, 
become (jUitc amenable to dilatation, or to one of' the other methods u~cd in 
the treatment of penneahle strictu re. If. ltowe,·c1·, the Stl'icful'e he of trau. 
matic origin, it is,] think, b<• ltc r to perform perine:1l st•c1iou; for this form 
of the disease is always ,-ery intmcta.ble, and it. is, therefore. better to employ 
a r::ulical remedy :it the outset. 

If, on the contrary, there be no reai.;on to fear urinary cxtnn·a;;:\tion, ii is, 
l think, bette r, in most instances. to employ thl:! a:;pirator abo\'e the pubis, 
o r, if lhis instrument be 1101 at hand , to resort to ptm<'.turc of tlie bladder 
through the rec1t11n-wliicli is u:;ually, in these cases, an easy and safe ope
ration; after n. fow days, the stricture ca n be dealt wi1b by e ithtr dilatatio11, 
rupture, internal urethrotomy, or external diYision, a,; may be thought proper. 
H, from the size of' the pru;;tate or thP conlrncted Staie of the bhclder, the 
rcct:\I puncture should be coni< iclered undesirable, the next best COUl'Se would 
be to open the methra behind the scat of stricture; or, if tlio disease wen: of 
traurn:itic origin, the perinea! sec1ion might be prc!Crred, for the reasons 
:~!ready mentio11ed. 

R uptu res of the Bl adder and U rethra are among the _gnwest 
seqtlf'i<l! of reten1ion of urine from organic stricture. Rlfptare of tlte Bladder 
(which is very r;.\J"e) may gi\·e rise to peritonitis. or, if the rent be at a, part. 
lllll'O\'l'l'cd by tlie perilOneum, to cxtrarnsation of Ul'ine within the peh· ii>; in 
either case the accident is usually. though not. i11rnrinbly 1 followed by cli>atli, 
three out of e ight cases referred to by Goul"Y being repor1etl as recO\'cries. 
R11pt11re of tlie Uretlira :tlrnost inniriaUI.\- occurs at the membranous pa r t of 
the canal, the urine which is cxtrnn1.sated then mnki11g its way into the 
tis:-ucs of the perineum, scrotum, groin, and anterior abLlominal parietes, ;\1HI 
more rarel_y passing backwards into tl1t' ti:-;~ucs of the ischio.rectal foss:u and 
bullock!':. The treatment of these accidents has already been described at 
pages 375 and 377. 

Stricture of t h e F em a le "P"rethra is n \'Cry rare affection. It may 
rc,.;,ult from gonorrhrea, or from the cicatrization of a chancre or eltancroid; 
but is more a.pt to be cau.:cd by the inflammation following trauma.lie injuries, 
particularly from the ust· of forceps, or the pressure of th!:! fr.eta! hrad in child
birth. Tlw seat of the stricture is u;;ually a t or ,·cry near the meatu~. The 
treatment cons~st~ in dilatation, aiclecl, if necessary. by a !'light incision with 

~a~~:31J~;.!~~1i 1\~:;~,~~~~~· in li~·~i~~~~e(';~[J1!11~1~~~~~~0 l~I· ptl~~~-!~mic~~~lO~~:~~\~~a c~:~rl\~ 
resorted to puncture of the blndder through the vagina. Dr. R. Newnrnn 
repOl'tS senral cases cured by tile use of f'iectricity. 

}alroduction oft!te Female C'atheter.-Tlie female catheter is shorter and 
less em\1ed than the instrument used for the male urethra, :ind should be 
provided with ring:>. at its open extremity, to prevent the possibility of its 
slippiug into the bladder. The ratheter shonld Le iniroduced wil hout any 
expo~u re of the per::on, and thi.s may be mo~t co1weniently done while the 

~:~r1 ~~.~t i;_.;: l:~~~;:r;~~h 5~i~<~t~ ~ i~~~s t~1:x~>~~t~:,c!, ~s~,~~~,:~~~t. ~~'11~iu·1:;~~~~1i 1~~01;: is e:~~11.~ 
l1and beneath 1he flexed !iml1, introduce:- his forefinµ;er b(•tween the nymplia::, 

!)1'.~:~~~n;f i ~ l;~o\~~ ;:~i~:i ~~~c:o:;~:(l~~~i~i~1~1 ~;. i:11! o111\~t~:~1~·~~·~11~J >l~~~n~~1';:;~~110; I~~ 11~·~;~ 
is eas ily recognized by tlie lOuch; the catheter ii::. then introduced with the right. 
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hn.nd aboi·e the fl exed limb 1 a nd , guided upon the left forefinger, sl ips without. 

~lli1~i~~~~~1~:~:~s~lie I~l ~~!~:~··of ·;1~;~,~~-1,~~:~~i~11~e~·:.lt~~~t1i·:1c~I~:1~ ~\111~1 ~:;t~~~~ll~~~i~:~ ~:. 
the ca1hete r may prO\'C more difti cult, awl may C\'i! ll be imprncticable without 
tltr:> exposu re of the part; should retention o<·cu r under suc li circumstan ces, 
no fn.lse scn::;e of modesty should prcHnt the adoption of wh:.tte\'er course may 
\Jc necessary for the patient's relief. 

TLD IORS AXD F1 ssu nE OJ.' THE CRETnRA. 

The older writers attl'ibuted mos t cases of urin;iry obstruction 
cncc of tutnOl'S of 1he m·et lil'a 1 which th<7 t'allccl car1mcles or 

~i~l1~ 1~~d tl~·~1~~.g ~.~~ r~f 1
1;. ~d~~~ ~~ 1 ~;~f :: ~~ ~~;~e~:·u,~ I 1t~~:n1~ ~~~· ~lf h~~\~ 1 ~~,\ ~ c~11: ~1~n o rs,c~:~~ 

Fig . 513. 

Papilhry tnmorufthe fe111~Jeurethra. (DC'h·in.) 

merely clu:::t('rs of prominent vascular granulations, which, as in other mucous 
membranes , occasionally rC'sult from long-cont inu ('fi inflammation. True 
urethral tumors a.re. ho wever, occasionally met with, belonging c hie tty to the 
papillary and .fibro-cellttlar varieties. The papillary growths a.re principally 
~een near the mC'1.\IU$, and are much less common in the male than in the 
f'emale sex, whi le the fiLro-ccllular or polypoid tumors arc chiefly limit ed to 
the prostatic p:ut of the male uret hra. 'l'tlbe1·calous and cancerous deposits, 
ah•o, are occ:tsionally s~en in tli e urethra; but are usually secon<lary to 
8i milar formations in tlif' kidney, bladder, or prostate. The treatment of the 
Y:1scular papillary ~rowthR wh ich are seen nenr the mcatus, and which alone 
:i.rc likely to be reco!!nized during li fe, conRiRts in excil'lion, ligation, tlw appli
('atio 11 of cau,,t i('s (of' wlticli the Ut•st, according to Dr. Edis, are chrom ic a.n<l 
coirbolic acid-=) , or the u ~e of rli c :ictual or g:.d\•auic cautery. The latLer is 
Lhc safo.st remedy frn· the ntscular tumors of the fl'male urethra, excision 
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being, in this locality, attended with some risk of hemorrhage. If the hot 

~~~::. jg s~l~~;lt~ J~~1ll~l~~~~l:~(~~~~r~J::t1;~~) S~~U~~!e b~l'~)tl;~l'.~CJ~:~~Ri:•: l;1ft~l~\·~l~l~~~:.a~p~f· 
the growth, forcible dila.t:ilion (as recommended by Hichet) may be resorted 
to, nncl the same plan may be adopted, as advised by Spiegelberg, in the 
treatment of.fissure of the female urethra, a condition analogous to the fissure, 
or painful ulcer, of the rectum (see pages 823, 89i). 

UntxAnY F1sTULA 1x TllE MALE. 

Urethral Fistula .-Fistulous communications b<'l.ween the male uret.hra 
and the extemal surface of the body are not unt'requently met with in cases 
of long-standing stricture. There may be one 01· se,·cro.I external openings, 
and these may be situated in the perineum, scrotum, or lower surface -0f the 
penis, or C\'en in the thighs, buttocks, or abdominal wall. 

Vig. 51-1. 

Urina.ryfistulminthemale. {Liston.) 

The t1·eatment must. be directed in the fir;:,t plac<> to the cure of the stric 
ture, for the abnormal openings c;mnot be expected to heal while any olt;:,truc
tion to the natural course of the urine remains. Simple di latation wi ll in 
many cases be sufficient, and it often happens tb;~t, wheu the normal cal ibre 
of the urethra has been restored, the fistula. wi ll heal of itself. If the st ric
ture is very bard and ca.1tilaginous, or peculial'ly ir1·itablc, or if, though eas ily 
dilated, it constantly tends to rccontract, it will usually be acl\·isablc Lo resort 
at once to external divii;ion (Syme's metliod) 1 which promises better results 
under these circumstances than eithe r ruptu1e or internal lll'Cf,hrotomy. If 
the stri cture be impermeable, the perinea! section must be performed as a last 
re!lmt. ]f the fistula still persists after the cure of the stricture, special means 
must be adopted for it::; treatment. lt is often recommended to retain a 
thetrr in the bladder, in these casC's, so a~ to prevent any urine from 
through the fistula; but the plan ''Cl')' ::;elrlom succeeds, for the reaRon 
small quantity of urine invariably trickles nlo ng;side of the i11strument, 
thus defoats the object in view. I t is much better to teach the patient to use 
a gum-elastic catheter for himc:;clf, when, if he can be indnccd to co-operate 
with the surgeon by not, un1.IP1' any circum.c:;t:rnccs, urinating except through 
the instrument, the fistula will prohaLly heal without clilliculty under Rimple 

~1~=:~:~d i'1~~1~~:1;):~.~~~~~:~~:.~:~to~/~~~:11;;~~\!~: ~~~s :t~~1~ ~,~.~~:;~~:t1.1g as they 
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2. Scrotal Fistula, on aceount of the lax condition of thf' parts, u..:ually 
require~ to Im freely laid open, when it will probably heal by granulation ; 
or tilt' 1·dw·s may be dt!eply pared and the adjacent ti;;sucs clissct.:ted up, so as 
to form broad and thick flaps, which arc then to be accunitcly brought to
gc l her in the me<lian line wil h deep a.nd superficial sutures. 

3. Penile Fistula i,; tlw most intractable form of urethral fi-:tula 1 and 
can seldom be cu red without a. plastic operation. Jn some ca._<:.c.:, howen•r, 
~u(·ce:-;~ may be obtained by touchinJ! the cdg<•s wilh nitric ::icid, and holding 
11ic gl'anulating snrfaces together with serre:fines, after the detachment of tlu: 
~lou~h. The contact of urine must be prevented by keeping a. full-sized 
ca!lt(·IC'l' in the bladder, or, which is mmall_v better, by the frequent introclnc
tiuu of a fll·xible inSll'umcnt. Di<•Jf'enbach"s lace-sulill'e may also be applied 

Fig. 515. 

willi advantage in Mme ca~C'~. The edges of tlic fistula are fir,.;t blistcrrd 
with the tincture of eantharidcs, ::ind th<" cuticle scraped off with a ~calpc l. 
Uy rrpcatNI introdu('tionR of" a ~mall cuned needle, a. waxed silk thread is 
1wxt carried subcutaneou~ly around, hut not acro,.;s1 the fi~tula., at a cli"ltance 

~:~t{~0~f·'~ h: ~~::~;~t~I: ~::('a~1i~1111~ ~:;\~ 1~11~1~:;.~~;·~: ;: 11 i~.!1 ~ 1111~ ~~0(~11~~1\'~~~ ~:r;;.~~' ~~~!i 
~N·t1rNI with;~ knot. The suture may be rf'lllO\"l'd after three or four cla.ys. 

::;~,~;r~~~~~:;,l;:~~:~::~~~;~~~~~~;:~fr~;~~.~~ ,'j\~~~·(3j~~~~j)";~·.1~:~.~-~;'.,1;;1; 

op!;i 1~\~~~ t~~~1~~~;, ~1~81~~~i~gi~1: 1~~,:~~1·~~1~ f..ii~~~. to '~~1l~r~;r~:;;;,~,:;~~~~ 
i>.isfs in laying open the :-;inu~, and then proceedin,g a;; in the case of ::in ordi-

::~ufc~~::~~1~i111~;\.~~~-1~1t~l;en,r~~;~~~1:~~:t~l~~~lt~~i~~ ~i~:~~~~l~~11! ~;~l~l7~~~cl ~11~i11~;o~;l11~:~: 
gent WJCCllons. 



Fig. 51G. 

L'r~1hroplll.!!tr· Di~ff·•nbach's method. 
{Ericb~en.) 

}'ig. 517. 

Urethrvpluty; LeC:rosCl:.rk'smethod 
{Elich .. en.) 

937 

3. A~tlcy Cooper openitC'd by paring the edges of the fistula, so as to form 
a quad rilatera l \\'Otmd, \\ hich was the n closed with a flap of simi lar· fol'm, 
borrowed from the scrotmn . 

·L J ... c Gros Clark pares th(' <'dg-es of the fistu la, and clo~es il by <lissccti llg 
up flaps from each side nnd joining them in the mitldh.· line by mean~ of the 
clamp or qui!Jed suture. Som('what similar operation::; are attributed to Hey. 
bard and Delornc. 

5. R F. " rcir, followin~ Langenbeck and Szymanowski, has s11c{'('(·dcd 
by inverting an ornl flap from one sid1· of the fbtula, and pocketing il in a 
groove upon the other side. 

' Vhatever phm be adopted, it may, perhaps, be thou,!!: ht adv isable to divl' rt 
the coun;e of the mim• for a few days, by punc1uri11µ; the bladder through the 
rectum, or, better, by open ing the urethra in lhe perineum, as ltn." hNm done 

~{,1 8:!1~~s,cl~~~~~~i1n~,:~~~·~·1i~~1~:~1~ ta~~11l:t;~~~~'.sc~!:r::~~ ~:1~~: ~1\Je~~~i~:;~ :~·~ 
r(•cornries, and in m:wy of these the duration of lrcatment was more than a 
year. 

Urach al Fistula .- l t occasionally happens that the urachus remains 
p:itulous and allows a disc harge· of urine from the umbi licus. Tliis rare con
ditio 11 , of which l ha.ve l'lCen but one example, has bC'Cll effectually rernctl ied 
l>y UuCniot by the applicat ion of ligo.tures and caustic so as to occlude the 
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umhilical open in)!;. Jacoby ha" cfii.•ctecl a cure by thr use of the art ml I cautery, 

~;;1:.,~:~~'..~)E:~~~{~'.~g~~~;:f.1\g~,~~:~~i~:;~!:;~i~'.·~:~fg~:~i:~~.~ 
:l. case recorded L>y Charles. 

Vesico-rectal and Urethro-rectal Fistulre ha,·e already .been 
cousidered (sec page 8 UJ) . 

URI~ARY FtSTl:LA I~ THE }<'E)LALE . 

Of this there are fh·e ni.rictic1", the urethro-raginal, the nsico-rn9inal, the 

~:~~f~~1~;-01i~~1.ri;.·:i1<:1~,: .. t~1~ ~::·~~:r;;:~af;'~~;~ii~~~~~1~~/~fi~co1~~:1~~~ne .. rfit~t~~11s;~·1~~· 
these fistulre arc direct injury, ahscc..-s, ulceration, and sloughing due to pres
surC', as from the child's head in labor-the latter being by far the most fre
quent origin of Lhc atlCction. Tlic conseqi1mces of this condition arc extremely 
aunoying to the patient; incontinence of urine is almost constantly present, 

:~~~1.~~~~i:~~:~~(f~·.i·a~'.~;~~fr!!:~1c~-~ntilt1~1

1 >~1
1~Z:.~1; ;~~1 ~1J~i~~~1~f ~:~1.7,\~ 1;~ ~;~s~ff,a;~ 

not to all u.rounrl her. The diagnosis ca.n be made by placing the patient on 
lw1· elbows all(! knee~, and exposi ng the pa.rl by drnwing away the opposite 
wall of the ,-ag:i11a with a Sim,;'s o r Bozcmar1's cluck-billed speculum (Fig. 
5 18); if the fi:-;tu la be ,·cry small, it may elude dclcction unless the bladder 
is injcetrd, which may be do11e with simple water, milk, or a weak infusion 
of m:1ddcr or indigo. 

The consideration of the treatment of the \'Cfiico-vaginal and other Yar iet ies 
of urinary fistula met wit.Ii in j lie fomale sex, Lclongs rather 10 Lhe depn.rt

mcnt of GymPcology than to tl1at of General Surgery, 
Fig. 518. and I shall, therefore, content myself with indicating 

the pri11ciples upon which the Ya.rious modern opera
tions for the relief of the:;e a.ffCctions are founde<l, refer
ring the reader for more detailed informntion to the 
cxcelltnt works of Simp~on, Sims, Brown, Emmet, 
Byford, Thomas, Agnew, nnd othe L· writ('l'S on t.hes.e 
subjects. Pntil within a fow years, these affections 
were gener:illy considered incurable, and it is chiefly 
through the labors of American surgeons, that the ope
rati,·e treatment of niginal fiMul~. from being the 
opprobrium of OU L' art, has been made one of the most 
successful procedun•s in tlie whole mngc of surgical 
practice. \\'ithout wishing to make invidious Uistinc
tion!'I, J may refer particularly to the early labors of 
Hayward, of )fassachusrtt~. and :\Iettauer, of Yirginia, 
and to the brilliant successe ... more recently obtained by 
J\farion Sim!'I, who, in 18.)2, as ju~tly remarked by 

Duck.billed 6Peeu1t11t1. Tlioma...o:i, combined the essentials of success, nnd placed 
the opera1ion at. the dispo,.n l of the profel'lsion. Since 

this time the subject has been illustrn.ted both at home and abroad, by Boze
man, Emmet, Schuppert, Brigg:-:, Agnew, Simpson, Brown, Bryant; \\'ells, 
Kidd, Simon, Ulrich, Neugebauer, and many other snrgeo11s. 

If a urethro-rnginal or Ye,.ico-niginal fistula be Yery small, an al tempt may 
be ma.de to effCct its closure by the a.pplication of' the nctual or galnrnic cau
tcry, or by touching the edges with nitric acid an<l holding them together 
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with serre:fines, a plan which has b~en recently recommended in some cases 
by Spencer "-ells. The large Ill<\jo r ity of fistu lX!, howe\·er, require an opcm
tiou, which essentially consists in paring the edges of the opening, an<l :ip-

~~o;~ ~~~~~1.1 ~" ~·~~~,~··~::es~ ~·g1~~s P) ~~~:f ~11;~1tl~: y fi i1~;11a ut1~~~~: ';~;:e0~1~ ~~~.~i(z.n ) ,~{ i ~1~:t~11~ 
is more generally applicable tlrn.n any of the fbp opernlions which h;\\'e been 
snggcste<l, though these may be occi\siona.lly useful in particular c:i.ses. 

Ope r ations for Urinary V agin a l Fistula3 .-The points which 
requi re special consideration a rc- I . The position of the patient; 2. The 
mode of expo:;ing the fistula; 3. 1:>:11-in~ the edges; 4. Introduction of the 
sutures; .5 . Fnstening the suture::;.; 6. ese of the catheter dming the al'wr
treatrncnt; and 7. The time at which the sutures should be removed. The 
pa.ticnt should be prepared for the operation by a1tcndi11g- to the state of the 
gcncrnl he:i.lth, by subduing local inflammation, and by di\·iding nny cicittri
cial bands tl1at might interforc with the success of the treatment. A dose of 
caslo1· oil should be aclmini~tered the night before) and an enema g i\·en on 
the morning of the ope ration, while to ii.void the suffCring, Uot h physical and 
mental . to which this would otlie1·wise necessarily give r ise, the patient should 
inrnriably be anmsthc:tizl'd, unlcs.s there Le some specinl reason to the con
trary. 

1. Posit ion of the P a tie nt .-The best is, I think, a modification of 
that known as the knee-elbow po~i tion, the patient being suppol'te<l upon 
~'illows or on a well.padded double-incl ined plane, with the hips elenLtcd, 
ii.ncl the head and shoulders clcpres::;.ed, the thighs widely separatt>d, and held 
a.part Uy a.ssistants; Rims and Emmet, howcn:r, pre/Cr a semi-prone position, 
the patient lying partly on the left side with the thighs flexed-the rif!ht 
rather more than the left-and the breast rcMing upon the table, while Simon 
adopts the s.upinc posi1ion, with the hips and thighs much rai:;;ed, and Wells 
recommends the ordinary lithotomy position, with tlw h<rncb and feet fastened 
together with bandages or straps. 

2 . Exposure of the Fistula.-This may be clone with an ordinary 
Sims's specu lum, held Uy ru1 ass istant, or by means of Emmet's modification 
of that instrument, if the semi-prone position 
is chosen, or by a l'imilar modific:~tion described Fig. 5J!J. 

~;c~· ~:.s,i~· t~~~p~~:i1~i~~e }~~~~ec~,~~~11~~:~~~~dl~~I'~ ~~ 
These modifications of Sims'~ !'.pe<'ulum consist I 
in the adn.ptation of a foncstrated blade, which 
fits oYel' the buttock or sacrum of the patient, . 

~~1~\~il~u~f~'L~~~~,,\l~:ai~tr~1~:~i~;~~ ~~~~:i~\',~~~~~~ , 
sary for tLe operfltion, the best illumination be-

~:,1~:~!~'~!:;1~7~:~£1:i:'~;:~::; :~~~;,;~::~~ . . ...... . > 
luted. Emmet's speculum. 
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}'ig. 521. 

Opera1ionfor ve-lco-vaglnal nstula; i;uturu\u l\D~lllon. (Simon.) 

!:~1~~~ ~~1·~0 ;;r~'"~~~~i ;;1~1 ~:·~~',:~a'~f :·,1~~~~~~1~e ':i11,!:~',~~(r~~~.i 1~~,~~~1 ~~ { 1 )1.'.~~~~ bly makes little difforence which p11rticular phin is adopted. Before proceed. 
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ing to the next step of Lhc operation, all bleeding Rhould be checked hy torsion, 
by pre:-o .. ure '\ ith a pie('e of ~pon~e mounted on a handle or" sponge-holder," 
or by throwing in a stream of cold water with a r;yringe. 

4 . Introduction of t h e Sutures.-The material generally chosen 
fo r the ::.nture, in this ('011 ntry, is, iu accordance with the practice of' 8im~ 
an ll Bozeman, sih·er wir<'; and thi.::1 seems to uw. upon tlte whole, preforablc 
to the other substancC's u..;cd for the lHH'pose. Simon, howc,·er, employs a 
silken , and l"lrirh, of Yit>1111a, a liempen suwre; whi le " rells considers, and 
probal>ly with good rea:-oon, the choice of material much less important than 
ha" hl't'n commonly suppo..;cd. ""utzcr employed the harelip pin and twisted 
:-outurc, and the sanw plan with Yariom: modifications has been since adopted 
by :\ll'tzler, of I'rague, ) la,..;tin, of Mobile, and Watson, of Edinburgh . The 
suture::, whether of ::ilk or mclal, may be co1we11i<:nlly introduced with short 
wcll -cm·ved needles l1C'id hy suititL\e forccp~, 0 1· wiL11 needles eyed near the 
point, and mounte(\ in li:mdles like the onliniiry mcnis needle. 8ometimcs 
tlic ::ilk or wire may he threaded upon two needles, each of' which is iutro
duccd from the ve.;ical surfa('c of the fisiula; or an eyed need le, threaded, 
may be passed through one margin, and a notched needle, unthreaded, through 
tlw othl'r-thc loop of tlic 1hre:ul being then caught in the notch nml thus 
clr:iwn through; or. agai11 1 the surgc>on may adopt a plan similar to that of 
311'. _\,·cry, in the operation for cleft palate (seep. 739). Dr. Joseph Bell 
l'mploys steel points welded to the wire, so as to letwe no projecting shoulder 
and to require no threading. Hpecia l needles have been devised for th is ope
ration by Druitt, 8tartin, and 01hers1 but I am not aware that they posscl:'s 
a ny !'11periority over the simpler implements abo,·e recornmended. The pas
sngc or the nec<l.le from wilhin outwards may be aided by steadying the part 
to be tran:-ofixecl with a blunt hook btc"nt at an angle Lo its shaft, and, when 
wire is used. ach·anrn~c may be tlerirncl from drawing it onr a notched 
"fec•der," which prevents it from cutting through the marg:in of the fisrula. 
" -hen the edges liave been beHlled or split, the sutures should be J>US:'Cd so 
as not to encroach upon the \"C:'ical mucous membrane, but this ma.y be in 
cluded when the fi..;tula ha~ been pared perpendicularly to the septum. The 
sutures should be pa.~Rcd abouL h:llt' an inch from the free margin of the fistula, 
and .o;honld be about a sixlh of' :in inch aparl. The fistula shoul d, if possiiJle, 
be clo.5c<l in a transi:erse clirection, so as to form a cicatr ix at right ang les to 
the long a.xis of the Yagina. A single set of sutures may 
he u"cd, or a deep and superficial set, according to the fancy Fig. 522. 
of the operator. 

5. F ast ening the Sutures.-lf of silk, the sutures 
arc to be tied in an ordinary surgeon's knot, all the knots 

~~::;gb~a~!n~~n~!1~tl;,u:1~,1~~;:~<lof'\\~~~~\ fi~~l:.~~;a;~~·e sfa~~~·r~~ 
Fig. 523. 

Coghill'bwiretwli.cter. 
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;,~~mt: :!:~~~~:~~ ~f :~~f;~il :,:~~:r~~'.'.~~~~~~~~:1' ~~ 11~:~~~,0;::;; '~:~'.: i~t~~, ':'.:~;:,~; 
~~:~t:·~~~~n2~Y o~e 1~~1~~~~~t11~;d i1(f.~~~'.0~1~ 3);0~1i_fi~:~~ios~11rg:~~w:~a;se~1~~0; ~~~~to~~· 
the many shields and splints, which have been devised by Simpson1 Brown , 
A gnew, and others. Jn the majority of cases, howe ,·er , the s im ple inter
rupted suture will, I think, be found more sat isfac tory than a ny other. A s 
a test of the accurate closure of the fistula. a n attempt may be made to pass 
n probe between the s tit ches, and the bladller may be injected with milk or 
co lored water. 

6. The Catheter .-It is by the large mnjority of writers thou~ht ,·cry 
importa nt to introduce a ca1hcter-Sims's "sigmoid" instrument ( Fig. 403) 
is the bcst--i mmediately afte r the operation. and to keep it in place dming 
the after-treatment. Simon, however, has cliscardctl the catheter altogether, 
except in cases of retention, when he introduces the instrument at inten~ll s 
of three or four hours; while "r ells introduces at firs t a small vulcanite 
ca.t he1er , but remons it as soon as it causes any irritation or discomfort. Jn 
tbi . .:; country, the pr inci pal ad\'Ocatcs of the di suse of the catheter arc Dr. 
Schuppert, of Nt•w Orleans, and Dr. Briggs, of Nashville. Jf the ca tl1 e ter 
be used, gl'eat care must be iake n not to let it become clogged with mucus. 

7. Removal of the Sutures.-This may be clone while the patient 
is in the scmi-proll e position . 8ilk sutures should he withdrawn about rlie 
Gth or 7th <la.vi m11l wire sutu res from the 8th to the 14th; it is bettel' to 
re lain them unnecessa rily than to remove them prematurely. 

The bowels should be locked up with opium for aLout 
clrnnliness insured by dail y syri ng-ing of the vagina. If the 
uiacal , the bladder may be washed out th rough a double cathete r. 

Modifications Required in Special Cases.-When the fi ~tu l a is 
placed in the upper part of the vesico-vaginal :o:.c ptum, care must be 1aken not 

~~ac~ ~~>l;:~~~~e: 1;~o~~r~~1(~·~,,~~t~!.1~1~~~7i1~~if1~;0 tte~,~e~~n~ a~!~~·c r:i~~~t;~:~t1;i ;:i~;. 
even to death, from occlus ion of the ureter and consequent urremia. For 

Fig. 52-l. 

uretero-t:aginal ti stulre , Parvin turns the di~placcd dis
tal extremity of the ureter into the bladder, a nd then 
closes the Yaginal opening, while Landau recommend:s 
that an attempt should be made to pass a catheter 

!~:~~~ht l;: 3~~~~~r b~l~f~~~l(; ~~'.:r ~;~~t~:~,s ~!.1~m~1;1~1~i1~~· , \';. 
this cannot be done, that the lower part of the ur(• te r 
should be slit into the bladder, so as to COl'l\'Crt the 

~:=s i~~tove~:~o-~:~e~~~~:;~z;~e~~~t~~~g:11~~l :,~~~\1.~~r I~:~ 
of the uterus, or possibly the posterior lip, mu~t be 
utilized in clos ing the opening: in the latter case, the 

l~~,~~~~~1 i ~h~e~:~~:;~1~~. s t~\~le~a~~1sd o~·h:es1~:~11~~:,.i:l~c~~~~ 
tula, the anterior lip of the uterus must be sli t up 
until the openin? is exyo8ecl , when it s edges may be 
freshened and umted with su tures . Jn cnses of ,-ery 

Opwation ror ,.e~ico- ~.:·~t~~l do~~ ~~~~;:,~~s!h:b~~~~~;1~~~~i~}:11tfi:P~·~';/n~!1e(~~:~ 
u1erioe btnla. (Thomas.) 52D) 1 as employed by S11non and Bozt:man , may be 
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Fig . 525. 

Trao9.-er11e obliterati·inor the vagina. (Simon.) 

ende:wor lo l c~sen the antero-po::;terior diameter of the fistula, by daily drnp-
ging down the neck of the u!l•rus, with forceps, for some weeks prior 10 the 
operation, which is then performed n.s in an ordinary case of \'Csico-utcro
rnginal fi-:tula. 'Yhen the floor of tht> urt"thra is comple tely destroyed a~ 

well as the ,·esico-rnginal Reptum, it mn.y be necet:sary to pare, or split, and 

unite the labia. as in the operation of episiorraphy (p. Di2), ~o ns 10 clo~e the 
,·ulva, except at its anterior portion. where an opening must be left for the 
escape of the urine and mensc . .;;, inco111inence being prevented bf the adapta
tion of' n suitable tl'uss. This operation, which l hnn myself resorted to 

with advantngc, may be 1mpplcmented, ns suggested by Maunder, by tapping 
the vagina through the rectum and introducing a. tub<', RO :l."I to insure a frl'e 
exit to the urine until the union of tile raw surfaces is complete.' 

1 In the above page;i I hnve dra'l'l"n frpeJy from the excellent Treatise on tlie DiM·nsefl. 

ef lVome11
1 

by Prof. T. G. Thomas, of New York, and from a valuable papPr on the 
treatment of rnginal fistulre, by ~Ir. T. Spencer Wells, iu St. Tlwmas's llosp. Repol'ls. 
N. S., vol. i., 1870. 
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CHAPTER XLVII. 

DISEASES OF THE GENEHATIVE ORGANS. 

DISEASES OF TIIE MALE GENITALS. 

l\L\LF01c.1AT1o:xs oi.' Tim PENIS AXD ScROTt.::1r. 

Congenital Adhesion.-The penis is sometimes bound clown to the 

~~:0~~;;~~1~~, ~~1~,~~e~~·,,:;!;1 c~~!f~~~i;~g d~·~~~~ n~1~h~~:~~e~·, ~~111f~~i .~~;~~ct ~~g~~~~~~ 
of the wound together in a longitudinal d irection (as successfu lly don~ by 
Boui!'=son), or, if this be impracticable on accou nt of the shortness of 1he 
attachmrnts, in carefully dissecting the penis from its abno rmal posi tion and 
raising it towards the belly, the gap in the scrotum being then filled with a 
flap borrowed from the groin or lh igh, n.s suggt:sted by Holmes. 

Incurvation of the Penis (with hypospadias) is occasionally met 
with, fl!Hl may seriously interfCre with procrc~at ion: the treatment may con~ 
sist (1) in subcutaneous d ivision of the contracted tissue, as practised by 
Bouisson; (2) in excising a wedge-shaped piece from the dorRum of tlte 

~~~~~1 t~\.~:~~1:~=r~~~~1~i~)i~~1i~, ~:;d u~~:ii~:<;ni; J~h~:~i~~ ~fl~~~:~~~~~n~~<:o~~~~:: 
(3) in amputating the head of the organ, ancl en larging the hypospadic ori 
fice, as suggested by H olmes, or ( 4) in splicing the contracted part as ingc-
11iously suggested by Dr. Gouley, of New York. Dr. R. F . 'Veir, also of New 
York, has, in two cases in which this condition was compl icated by congen i
tal adhesion to the sc rotum, successfully resorted to a modificn,tion of llouis
son's method, while Dr. E. llrn.dley, of the same city, has operated liy making 
V-shapetl incisions on I he lower surface of the organ, which was then strapped 
up against the abdomen whi le cicatr izat.ion occurred. 

Fissure1 or Cleft of the Scrotum, occurring in connect ion with 
malformation of the penis and complete hypospadias, constitutes a variety of 
so-called herma.phrodism ; the cleft scrotum represents the labia. majora, and 
the deformed penis the clitoris, and if the testes be retained within the abdo
men the resemhlance to the fomale organs is tolerably complete. These 
cases seldom admit of operative inte1ference, but the surgeon may be called 
upon to express an opinion a:; to the sex of the child, and to advise as to the 
mode in which it shall be brought up. The diagnosis of sex can usually, 
but by no means always, be made by simultaneous rectal and vesical explora
tion; if no trace of a uterus be found. and if the supposed rngina. open direc tly 
into the bladder, the p1·obability is that the subject belong~ to the male sex. 
In a case of doubt, it would probaLly be judicious, as advised by Holmes, to 
bring the child up as a. boy. 

P11DIOSJS. 

Phimosis may be either congenital or ncquirecl. This condition consists in 
an elongation of the prepuce, with contraction of its orifice, pre,·enting tl1e 
foreskin from being drawn back so as to expose the glans penis. 



945 

~:·I~~~~~~~:i~~~:~~?~r:~~~~t~~; f ~;1:f~;::}'.~~\'.fo:~L~f 1-?:I.~j~~~f Tf ~. 
~t:~1~i.~:;~~:~~l~g:~!i~~~~;:;t!/:i~:~;r~:;~~i~:'.~·~~

1

·~;~1:fi:f !~~f .1i~~t~;11r~\::)~~\~ 
~~ \; ~l;·eJ::~.~l1~1~~~ i r~.~~·I ~(~S l)~~~l'~ ~{'~:~ :;; ll~~~~·~J~ 1 ~;~ 1 ~ll~l1('~~l; :·~~~~1:itL: ~i~I ~J ;r~~ ~ r~:~\il~~~ 
tion of the part, and ('Xpo,-ing the patil"nt to n·peated at1:1ch of' baln.no
po~thitis. l:>himosi;;;:, moreon•r. apparently render::; i t~ snhject more liable to 
the nuiou~ forms of \'t•ne1·eal i11ft:c1ion 1 and becomc1' a ~e ri ous complica1ion 
wh(•n ve11crcal disca.:.cs :uc acquired. I t also. in the opi11ion of Hey, Ilolmc:-;. 
nnd others, predisposes to the development of malignant d isease of the pa1·t. 

Acquire d Phirnosis may re;;;:ult from thicken ing of the prepuce, fol
lowing gonorrhreal or chancroidal inflammat ion, or may be dependent upon 
the cxi~tence of fissure~ or excoriations of the part. l n some instances, 
phimo"i" i:". complicated with a condition of solid cctlcma of the prepuce, con
stituting a l:itate of hypertrophy, which, like the analo)?Oll~ hypertrophy of the 
clitori,;, ::"Cems, occasionally, 10 be due to conl!>titutional ::;yphilis. 

Treatment of Phimosis.-I n ll-OnH' ca1;es it is :-ulficient to dfride the 
mucous layer of the prepuct:, which is, ao: haii hccn mc11t ionl'd, the pal'L chiefly 
attCctcd in congenital phimo:;i:;, but in many iust:um,'~ it will be necc:;~n1·y to 
adopt :-cn_•rcr me:\Surc,;, which may be class ified unde r the heads of incisio1i1 
eJcision. and circumcision. 

1. Division of the Mucous L a y e r of the Prepuce may be ac
compJi .. hcd in :-en:ral way,;:-

( 1.) Sudden dilatation or rupture of the mucous hyer may be effected by 
intrmlucing the blades of an ordinary pair of drc,.o:ing forceps betwet•n the 
pr1.•pul'C a11d :rlan::; peni1;. one on either side, am! then quick ly wiLhdrnwing 
tlil' iu1'trumcm with its Lladl'S widely Rep:1ratcd; the forc,-k in is then draw n 
batk, and kept retracted for about forty-eight bours. This plan is said to 
ha\·c originated with H utton, of Duhlill, mid has been, lately, highly com
nwndcU hy Cruise, of the ,;amc place, who hall dc\'i!-<Cd !\special ins1nm1c11t 
for the operation. . \ three-bladed forceps is employed for the same purJ>0,;e 

by1~:;·~:11~~:1 ~~~~~~~,~-end,;:, in case.; of ac'luired phimo-.is depending upon fi.,_ 

t~.~~:(~f~~-~~h~:~p~i'iir;LL~o~:·i:~~I~ ~~ai:1~~~~N~~t~r::1~1~11~:~~il~~ ~t l~~:~l~L~~ :~It:\~~ 
fomalc. 

r:i~~r r~~~~·~f ~~:~~f~~3f:.~~1t~f~~~~ 
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2 . Incision .-This rn a.y he done cilhcr at the upper or lower surface of 
the penis; prolw-pointt.:d sci~:::ors may Le ul'cd, or the l'= Urgeon rn:i.y introduce 
:.1. groo,·ed direc tor, :1.n<l upon tlii:s a sharp-pointed curved bistoury, which is 
then made to tran l'=fix the prepuce nnd cut from within ouLwnrcls 1 sc i;;;sors being 
employed, if nC('C:<1Rary, to com pl cH.• the didsion of the mucous membr:rne. 
Another plan is to cli Rpense with the director, gun.rding the point of the bis
toury with a small piece of wnx until it lias reached the de:::ire<l point, when 
it is made to transfix and cut it::: way out as before. Jf lhe incis ion be made 
b('low, the fra"! nnm , if too sho1't , may be at the same Lime (}iY icled . T his 

~~cl~ :~i1~u ~~a~'·:~'~ ~!:c~~v ~i1 ~ !1~~~ ~~i ~ ~ ~~~~ ~ ~ ~ 1 ~~~~ i ~'f ~~1~1 ~~i i1~ ~ti~~\'~~~ g :i 
11~~:e1~~ ;·~j ~I~~~'.~ 

miry, and, if, as ofteu happens. 1 th(• prepuce subsequently becomes thickened 
and hypertrophied , inte rfering with coitus. 

3. E xcision.-The prepuce having Leen diYidecl with a bistoury along 
the dor~um of tlic penis, as in !he opcmtion hy inc is ion, the flaps on either 
s ide may he seized with forceps. and cut off in an oblique direction, so as to 
nrnkc a11 o,·al wound; the mucous membr:-me is tli en atfaclted to the skin with 
silk or lead su tures, and the part covered with a cold water-dressing. This 
operation gives a. n'ry good re~ 11lr, and is, 1 think , pa,rticularly :'Lpplicable to 

Fig. 526. 

Circumcision . (Ericlisen.) 

1hose cases in which the prepuce is in a stat e of solid redemaancl hypertrophy. 
Other plans are to excise the fr<.Pnum, toget her with a V -shapecl portion of 
the prepuce, as in the operations of T nxi l and Jobert (de Lamballe) , or to 
remove with scissors a semilunar flap, as in the method of Lisfranc. 
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4. Circumcision i::., I think, ordinarily the best morle of treatment. 
The prepuce should be dn\\\'ll forwards, !'O that the portion which COl'l'C· 
spond;;, in the ordinary condition, to the line of the coron;i. frland is shall be 
entirely in front of tlie penis ; a pair ot' narrow-bln.ded forcep" is then applied 
in an oblique direction (f;o ::is not to encroach too much upon the frxnum), and 
finnly heltl by an a.:sist<\nt, while the surgeon with knife or scissors remo,·cs 
the part of the prepuce which is in front; wht!n the instrnn1t•nt is remo,•ed, it 

::~~!n~~-~~~:1:~1n::i~il~ i1;:0t1;~e~~~~r1·~~ ~1~:::i1~~~\~1~c~~~1~a~:;;~~1 ~~~~'£T1i1~ 1 ;~;~,~~ ~~:~ :~:.~~~~ 
of the penis-when the corners of the flaps thus formed may be excised, and 
the operation completed by uniting the skin and mucous mcmbnrne wiLh s ilk 
or ll:'ad sutures, or with serre-fines. This opcr:i.tion is commonly atknded 
with some little hemorrlu1ge, which, if sutures arc used 1 c:tn be convellicntly 
chctked by transfixing each of the bleeding \'C:<;s<>ls with one of the stitches; 
under other circ·umstances, ligatures may be required. An ing<'nious modifi
cation of tliis operation is that which was introduced by Hiconl, who has 
de\'ised for the purpoRe a Jenestrated forceps, tliroui:rh which Lhe 
threads mn.y be introduced before the prepuce is cut offi the forceps 
remond, the mucous membrane i i!, if 1wcessnry, slit along the clorsum, 
each thread tli,·iclcd in the middle, RO as to form a i::uture on either side. 

1\o operation for pbimosis Rhould, as a rule. be performed in any case com
plicalCd with chancroid, lest the whole wound should become inoculated. In 
order to preYent the occurrence of painful erections :1f'ter these operations, 
Dr. Oti~, of Xew York, recommends the use of dry cold applied by means of 
Petitgancl's method of mediate inigaiion lP· 56). 

PAJU.Pllli\IOSIS. 

This is the name gi,·en to the condition in which the prepuce has been 
dra.wn up above the corona glandis and cannot be r<'placed. The glans soon 
becomes swollen and ccdematons, from the constriction exercised by the pre
putial orifice, and, if relief be not afforded, ulceration or sloughing may occur. 
Pa.niphimosis is chiefly met with in boys, but may occur at any age if the 
prepuce be contmcted. The treatment consists in effecting reduction, which 
may be sometimes aided by preliminary scarifications, or by the application 
of the co ld douche or of ice. Heduction 
may usually be accomplished by the sur- Fig. 527. 
geon's fingers, combining traction upon the 
prepuce with compression of the glans, 
which should be well oiled and co,·ered 
with a. small rag-, to prevent the fingns 
from slipping. The su rgeon first com
prcs~es the glans firmly for five or ten 
minutes with the lingers of tl1e right hand, 
so as to squeeze the blood out of the part, 
and then encircling the prepuce with the :f 
left hand, as shown in Fig. 527, gradually 
draws the parL into its norm:il place, aiding 
the manccuvre by trying to insert the right 
thumb-nail beneath the edge of the prepu
tial orifice. Other plans arc to compress 
the glans by surroundi ng it with a tape. or 
strip of adhesive plaster, or by applyrng 
broad-bladed forceps; or to raise the pre-
putial ring upon a director, while the glans Reduction ofpara.phimosls. (Phillipe.) 
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is pushed up beneath the instrument. If these means foil, a small bistoury 
must be introduced flatwise beneath tl1e edge of the prcputial orifice, whi(' l1 
lies nt the bottom of the groo\'C behind the swollen gla.ns, and then turned 
with iis edge upward' so as to nick the con..:tricting ti!:'t"iUCS at one or more 
points of their circumference; the tension being thus relieYetl, reduction can 
be accomplished without difficulty . 

lNFLA~DIATOHY AFFECTIOXS OF THE PEx 1s AXD Scnon;~1. 

Diffu se Infla mmation of the Are ola r Tissu e o f the P eni s 

:~~r~~~o;~:1.~1~{Y c~~.~~: ~1 f~~0\'.: •• :2~)i;~1~~:~~~::. 1 ~i·~:;:~·1i.~l~ -~l~:·~,~~~~~~~t1~1111~1 · ~~~~~ 
parts beC'ome greatly swollen, constiluting the condit ion often spoken 01. as 

~i:,~'.~E;~,~:J:·~:,:;~~;;~~;;~, i~;~:,'.:::0~~,·~ri'.~~~ r:;:;·.~;~;;.;;~~"~~·:fiiii};~~:i~i:~:;~~ 
strength of the patient is kept up by the administration of concentrated food 
and stimulants. 

G a n g r e n e of the P e nis is a serious affection which may resu lt from 
either phimosis or paniphimosis, as it m:iy, likewise, from traumatic ca.uses, 
such a~ the introduction of the org:m into a ring, the impaction of a calculus 
in the urethra, wounds of the cavernous bodies, etc. Gangrene of this part 
has also been ob~crved as the result of phagcdmnic ulceration, of phlebitis of 
the dorsal Ycin, and of urinary cxtrnni.sat ion; and has been seen in the cou r:'iC 
of low fevers. Usually the prepuce 01ily is affected; but occnsionally the 
skin of the whole penis or even the entire organ ma.y be implicated. 'Vlu~n 
either the prepuce or the glans is threatened with gangrene, no time shoultl 
be lost in slitt ing up the former, so as to rclie\·e the part from tension. "\nien 
gangrene has <lC!ually occurred, litt le can be done beyond supporting the 
strength of' the patient, and facilitating t li c separation of the sloughs as they 
become detached. Dcmarquay speaks farnrnbly of tlte actual cautc:ry as a 
means of prevent ing tbe spread of the di.sense. The nflCction may prove 
directly fatal, th rough simple cxh:_\ustion, through the dc\•clopmentof p)'t\·mia, 
or through the occu1-reucc of secondary hemorrlmge; or may indireclly cause 
death, according to Demarquay, by the pa.tient frilling into a state of ma
rasmu~1 caused by the impairment of the generative powers. I n other case::;, 
in spite of the loss of eon!' iderab le portions of' the penis, the procreatiYC pow
ers of the patient luwe not been at all dimin ished. 

H e rpe tic and Aphthous Ulce rations on the penis a rc chiefly in
teresting on account of the probability of their being mistaken for chancroids 

~~~~1 l~s .Jtfi~)~xiJ~i~t~~t;nf;~t P~~~~~~~.:s o !.'\ot~;~n~s~f o~o~!~·,i 1~gne~1~na~~~~~~i~~nts~ 
t lie state of the general healt h. 

Thrombosis of the Corpus Cavernosum.-I're~cott H ewett has 
described two cases in wl1 ich, in persons of a gouty tendency, spon taneous 
thrombosis occurred in patches i 1~ the c:wernous body of tho penis. The 

~:!'.~;~5'.~~"i~i!if ~~:;;I\~~,;;;~-~~}~~J.:::f~~{~}:'.~~~,\f~g~~~~:l~~;;~r~:~;i~ 
paper, similar cases have been descr ibed by Van 1~uren and Keyes, anti by 



STRUCTURAL CHANGES IN TUE PENIS AND SC R OTU:\f. 9J.9 

Ilownnl ~Iarsh. Thrombosis of the dorsal vei n of the penis has been ob
served by Lucas. 

Balanitis and Posthitis h:wc nJremly been considered (seep. 128). 

STRL' CTl.'HAL C 11 ANGgs JN Tim PENI S AND Scno-ru:i1 . 

Hypertrophy of the Prepuce may rc~ult from long-con tinued irri
tntion of the pa.rt, or may be due 10 a condition of Eleplumtiasis Arabum 
(see pp. 16£1, .)05)-in which case the subcutaueous fo;sues of the peni;; arc 
commonly affecte<l in a similar manner, as may be nlso the scrot um. The 
treatment con~i.:;ts in 1hc excision of the enhrgt•d pn•pucc and of a V-::;hapcd 
piece from the dorsum of the g la.ns penis, the s ides of the wound being 
brOU)?: lt t together with stitc hm~. 

Hypertrophy of the Corpora Cavernosa ha!' been obscr,•ecl in 
one l'a~e rcco rtl t!<l by J. G. Ken·, of Canton. Tlic tdfoc tion docs not appear 
to ndmit of opcrati,·e treatment. 

Hypertrophy or Elephantiasis of the Scrotum is chiefly seen 
in warm climates. The di,.;ca"e anatomically resembles what has Leen de
sc ri bed ll1' the.fibro-cellulru ou(qrowtli (p. -169), :md can only be removed by 
cxci,.ion. \\'hen of moderate dimensions, the hype r1rophied scrotum can be 
rcmo,·\•tl with liule ri ::'k ; but when, as not unfrequcnt,ly happens, the pnrt 
form,.; a pendulous tumor wei~liing from 40 to 80 or even 165 pound:; (as in 
a case> nlC'ntioned by Yan Bun'll and Keyes), the opemiion becomes one of a 
formidable nniure. To <limini:.:11 the 
Joss of' blood. which is always ('Onsid. 
ernhl l'. the tumor ~hould be cle,·ated 
abon• 1 he re,.;t of the bod,· for ~omc hours 
h<'fore the operation, 'as :td,'i8('(l by 
Bretl and O'Ferrall, a nd the nel'k of 
the tumor may be CO mJll'l'""Nl wi1h a 
clamp. a,.; recommended by Fayrrr, or 
with a runnin~ noo-.c, as ing(·niou..-ly 
suggl•stl'll by Dr. ::\Lwtie r. 11" a liernirt 
be prt,-ent, this should lir;;t be fully 
recl1u·ed. 

Fig. 528. 

TIH' operation mny be performrd 
by introilu('ing a director ilown to 1he 
pc:ni;;, which lie;: at the bottom of a 
si nu .. , deeply burietl in the ma~~. and 
upon the director a. calli n , which is 
matlf' to tran-.fix the superinrum lwnt 
ti s>:.u('!< and cut its way outwartl ~. The 
pruis is now en.ref'ully di l'Sl'<·kd out 
and held up towards the nhdoml'n, 
wlil"ll inci,.ion!' arc made on eaeli ~itlc 
so a" 10 expo,.;(• the re:;tes, wh i('h nrc 
s imi larly di~scctcd out and turne<l up 

until theoperation i:-ocompleH'<l. The ~i~l~~~F:;: 
~~ni~~·1 ':~,~~:;~:le~,11 c;r :!~;~a;;;·1~~ ~~:~10~~ .e;~f _ ~-
nHl..."s "l'Jlal"l.~te<l by cutting aero~s its n ypert roJ>hy or el tp hnntins\s or the sc rotum, 11.1 
tiasc close to the perineu m. 1Jcmor4 fl IHndoo. ('l'itlcy.) 
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rhage is next to be i;:upprc;;.se'l, 50 or GO lig:atm<';,; hcing sornctim<'S rNp1ired 

for this purpose, and the wound is then ro he "imply dr<'"St'd with oil1•rl 
lint and allowed to heal Ly granulation. The t(',..tCs and 1)('nis qnit·kly 

become co,·ered, and cieatrization i~ usually compktl'1l in from !'ix Wl'Pks 
to two months. If, in the ca!'C of a very large tumor, it i:;; found thaJ the 

dis~rction of' the tcstc~ woul1l prolong th e operation beyond from thr('C to five 
mitlutes, Fiiyrcr advi~cs that the attempt LO Ba\'C thef'e orgauf' should he 
abandoned, :rnd the whole mass swept away as quickly as po,.:;ible . or :28 

pnticnts operated on by Fayrcr, 22 reco,•ercd amt G died, one from :'lhock, 
nnd the other .) from py<l'mia. Dr. Kerr, of Canton, has modified thig opera
tion Ly conring in the testes with flaps rnkcn from the sides of' the ,.crotum. 

V egetations or Warts on the penis. 1"enerl'al Wm·ts, ns 1hcy are 
often, though incorrectly, called, ha\'C n.lre:uly been referred to (;;cc p. Hlfl). 

Vascular Tumors, or Angeiomata of 1ho penis are oc('asio11nlly 
lfll't witl1, and mny Le ln•;tlf'<l lJy excision, the application of c~rn:- ti ('<.; 1 Ilic 
cstabli.".hment of :i seton (H1·ens), or enn, a'i in a r<1 rnarkable ca!'C reportrd 
by J)arona. by <1mputation of 1he organ. Tlir ~:ime surgeon has s.11C('C:<sfully 
employed injections of chloral in a cai-e of rari.c of the dor:ml Yein of the 
penis . 

Malignant Diseases of the Penis.- The penis may be 1he 1'e:1t of 
either epit!telioma or sc:irrlms, the former, whi('h is the more common affec

tion, ordi11arily b<•ginnillg in thC' pre-
Fig. 529. pucC', whi le .".('i rl'i1us usually orig-inatcs 

in the body of' tltc penis, in the dt.'
prcssion bt'liind the corona 1?l:11ulis. 
Both of thl'.-e forms of di~ease appear 
to be more common in the suhjt.'<:ts of 
congcuital pltimo,..is than in tho,.;t.' who 
arc not tlius affected, which is of' it;;elf 
a suflie ient rt':1f;On to induce the :-.ur
geon to rccomnwnd circumci:..ion in 
all ca-:.cl'I of' pn·puti:-tl contraC'tion. Epi
thclioma of 1he pl'nis may po.-.,-ilily be 
mi i:;r:-tkcn for exuLcrnnt ,·C'ge1a1ioms or 
for chane r<'. From the former it mar 
b(' di~tin1?ttif;}l('1l by the indurated :rn(l 
lnfihra! e1l condi1ion of the pal't:;:, which 
is characteri,.,tie of the malignant af'
foerion, aud from the lattC'r by the 

Epith~lioma of the iieni~ ~~~l~:~~·~111;~
1e1~?~1'~~: ~~l~ll;:a~\i~~a~;: ::~: 

(;.:~~:I::::::;:~::~· :::·~"::.:~··:·:··~::,)1/1eli~~'.:i~;~\:t~;'~:::::,:,:~!i;;;\'.~:~i;:~~;:::~::~ 
:::~:.~:~!~'., :\:~(~: :l:~;~I~:~~ ~~l~~,~~~~:~{:~;~~:;~;~i~':I~~;;,.:~~:~ p~~,:i~];~~~I>~:~::~~~ 
~~l~I~.he same operation 1s required when tlw growth is of a scirrhous char-

Amputation of the Penis, if performf'1l at an early period, before 

th e lymphatic glands have become in\"oh·ed, is quite a successful proceccling, 
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and often gi,·es a long respite from the disease, if indred it does not effect a 
permanent cure. The operation mrty be performed with citltrr the wire loop 
and gah•anic cautery, the Ccraseul', or the knitf>. The disaclvantnge which 
attends the use of the frraseur, is that the con1raction which ensues in hen.l
ing is apt lo diminish the calibre of the urethra, and Ihm; h:ad to difficulty in 
micturition; to :t\"Oid this, it ha" been recommended to introduce a flexible 
catheter, cut through this with the chain of the instrnment. and lc:l.\'C the 
remnant in place during the process of cicatrization; but it i:; not always vc1·y 
ca:::y to sever the catheter in this manner, and, unless grt·;Lt care be cxerci,.,;ed, 
it.:; end may escape from U1e surgron's grasp and slip into 1\ic bladder. Cpon 
the whole, the operation with the knifo seems to be prefcrnUle under ordir1n.ry 
circumstances, though if it be necessary to amputate the Ol',!!Hl1 ,·ei·y hi,!!h up, 
the €.craseur may 11nswer a better purpose. Thicrs.ch and Dr. C. Johnston, of 
Baltimore, h:we thus succe~sfully removed the entire organ, connecting: the 
divided urethra with an arlificial opening in the perineum. 

To prevent hemorrhage, in the use of lhc knife, a tape nrny be tied titrh1ly 
nround the root of the penis, aud an assistant should grnsp the part with his 
fingers to prevent the sLump from being retracted beneath thf' pubis, or, as 
advi.:::ecl by Tyrrell, the penis may be transfixed with a large acupre::-sure pin, 
behind which the tape is applied, the pin itself Leing left in place for several 
cbp, and until a.11 risk of bleeding ha.s pa!':scd by. The surgeon t:1kes the 
glnns. wrapped in lint, in his left hand, and draws tlie organ forwards, so :ls 
to put its integument on the stretch; he then cuts off the part to be removed 
with a sharp knifo, either at a single stroke, or, wltich I think better, <livides 
firs.t the ca,·ernous bodies, and then allows the organ to retract before sever
ing the methra, which is thus left rather lonp:cr thu.n the rest of the penis . 
Bleeding is next to be checked, ahout five ligatures usually being required, 
when the operation :::hould he completed ~lcconling to Hiconl's plnn, by split 
ting the projecting portion of tlic urethra at three or four points and e,·erting 
its mucous membl'anc, which is then :utn.clted to the skin by means of the 
interrupted suture. ..Another plan, suggeMcd by 'Vatson, of Edinbmgh, is 
to make a. slit in the integument of the penis, and to pass the pr~jecting ure
thra. through this slit, ~o a:;; efft:ctually to }Jrc,·cnt the occurrence of contrac
tion during the healing process. 

Unless the mnputation he done Yery near the root of the orp:an, the pro
creati,-e powers of the individual do not seem to be impiiired by the operation. 

Epithelioma of the Scrotum is chiefly 
ob::en-ecl in cliimney-::>\\·cepers, 1 whence it has be<'n 
called c!tim1iey-sweeper's 01· soot cwu·u: it appt·ars 
to be produced by the.: irriration comm! by the con
tact of soot, beginning a.<;; a scaly or incru.-;tctl wart 
which soon ulcerates, and perliaps ultimately inrn\\--

~~1~l:~:~~E~~~~~~~~:~~~'.:~~~te:~:~~.:~'.'~,~~:~!~i~~:'.;;;\~ 
period as possible. 

Fig. 530. 

Epithcliom11.ofthe acroturn. 
(Curliug.) 

howc,·cr, the patients 
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l\fALFOR:\tATIONS AND l\fALPOSITIONS OF TTIE TESTES. 

Complete Absence of one or both Testes has occasionally been obsen·cd, but 
a more common condition is an Arrest ht the No1"1nal Descef/t of the Organ, 
the gland remaini ng in the abdominal cavity or in some part of the inguinal 
canal. Jn other cases a testis may pass through the femoral ring, may be 
found in the perineum, or, though lodged in the scrotum, may be inverted, so 
that the epididymis is placed in front of the body of the organ. ]~et<\incd 
testes are liable to become inflamed, and are peculiarly predio;poscd to struc
t1m1l degeneration. It would appear also, from the re8earches of Godard and 
Curling. that~\ l'Ctained testis either secretes no fluid, or that it s secretion is 
ckstitute of spermatozoa; hence a monorchid, or per:;on with one undescended 
test is, depends for his procreative power upon the single gland which has 
reached the scrotum, while a cryptorcln"d, or person with both testes retained, 
tho11gh capable of coition. is necessar ily sterile. 

'l 1·eatment.-The treatment of" malpositions of the testis is in most cases 
limited to palliative measures. If the ghrnd be still "·ithin the abdomen at 
the end of tht• first year of' life, Curling advises the application of' a truss to 
insure its permanent retention. 'Vhen the testis is above the external ring, 
it n:qui1·es 110 treatment, unless it becomes infhuncd, or is the scat of struc
tural degerrnnition . "\\'hen at or just outside of the exte rnal ring, the gland is 
liable to sl ip backwards and forwards, and causes a. good deal of pain when 
pinched in the inguinal canal. l'ndcr such circum!:'tflllces a truss should be 
used, the pad being applied if poss ible between the testis and ring; if this 
cannot be <lo1w, the gland may be puslwd into the canal and held there with 
a truss JWOYi<le<l with a suitable obturator, as advised Ly Curling, or a truss 
with a eo 11 c:we or ring pad to recei,·e the gland, may be employed, as rccom
memlcd by J . " ' ood. 

afl~~t~~o~~~~~~~c t~;,l~~~~ ~~d;~~:~~~~~i~;~~~~ ;~11~~1ti1'.;;~~g~~:~d bl~~~1~1~~~ l~·t;~~~:;.d~;1~:~ 
manly Le distinguished in the way described at page 793. The treatment 
cons ists in the application of leeches, followed by ice or hot fomentations, as 
most ag1·ceablc to the patient, with the internal administration of laxatives 
and saline diaphorctics. Jf' tlic gland be subj e<>t to repeated attacks of in
Hammation, the ques tion of e:rcisio1i may properly be considered; the opera
tion is usually succcl'lsful, but is attended with a certain amount of' riski from 
the proximit.Y of the peritoneum. Excision is always required in case of 
structural dt:'generation of a r<.'ta.incd testicle, and may also be practised when 
the organ i ~ s ituated in the perineum, in which positio11 it is constantly ex
posed to injury. 

Inversion of tlie 'l'esticle is ch iefly interesting when accompanied with 
hydrocelc, the fluid then Lcing found behind the organ, instead of in front of 
it, as is usunlly the case. 

ll. J ... ee has recorded a cmious instance of 'l'emporary Disappearance of 

:?fa~!:t,'.:f~ ~f:!!i~:~;~;~:~~~::~.l:::{:.E:;n';:;;e
11

:!:E~:~;:~~~i,~~~~:~t~i~:'fj _ ';~J~ 
Jiumplu·y refers _to a c;B~ in ~vh.ich the organ. similarly rn.nishcd duri11g the 
act of masturLat1on, but 111 this mstance the disappearance was unfortu11ately 
perma.11ent. 

01w11rT1s. 

fro~r~~~~-~~::;s~~~~:~1 ~1~:~:~ p~(, ~e f ;:~i;I~:· ;~~a1~f ~~l ~!:~~:~.l~~~;n~~.i~t~::~si~~~ 
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flrunmniion from the urethra . Jn the latter cases the cpiclidymis is commonly 
the part primarily affected, constituting the affliction known as Epididy111ilis, 

~e 11;,~~ae ~~l~:101;1!f :: , s ;,~lp~:~l:e~lf ~~~~~·i~~:' ~\;.~ ic~~ 0J~:s01:ili1;~~~;~~ n~~~i~n clf1~c;~~1~~ 
ral, the pain being- very intense, and oflen radiating up the cour~c of the 
~permatic cord. There is usually effusion into the tunie:t rngi1mlis (acute 
J1yclrocele) , and there is often a great deal of constitutional di~turbance. The 

~:~~i~~ ;;~:11.t i~\' ~~~1~ '~; :~ 1 ~~ i!;;~ o~~ ~11 ~;.e11 ~ e~~.ii:l1~~:·t~: 1; i1 t T~~ ~~~ oY~1 ~ :;~i n~·i,~~ :~ e ~;· \'..\\~ 
afl:Ord such rapid relief as the puncture of the tunica alhuginca, in the 
recommended by Yida.l (de Casf'is) and IT. Smith. Jn less acute 
may be sufl1c ient to confine the patie111 lo bed, and lo keep the scrotum 
wi.led and co,·ered with cold lead-water and laudanum. Laxati\·cs and :rno
dync diaphoreties, followed at a later period by quinin, 
may be administered internally. Jn chronic ca:-C's. in l~ig. 531. 
which the cnl::wgemcnt of the organ continue:- af'!er the 
subsidence of all acute symptoms, s trapping of the tei'tide 
may be resorted to with nclrnntage. This may be done 
with simple adhesi,,e pla:::ter, or with tl1e plaster of am
moniac and mercury if' there be any suspicion of a syphi
litic t:.1int. 

Strapping the Testicle .-The 
been carefully wa-:hecl and sh:iHd, the surgeon 
skin of the atlCctl'1l side upwards, so that the part 
co,'ers the testicle is tensely stretched O\'CI' the organ. 
A strip of pla~ter is th~n applied circularly abO\'C tltc 
gland and drawn pret1y closely, so as to isolate the part 
and prevent the other strips from ~lipping. These arc 
now applied, in an imbricated manner, alternately in a 
lon!!itudinal and trans\·er'3e direction, until the whole 
organ is covered in and firmly and CYen ly compressed, 

~~C~n:x~~:.r~1 ::~~·e,·~~~'ii~~il~~·o~~:~;;,11 ;J~pti~~::t~~~~sc~~Cl~ 1·~f Strap~~!J~)~:~e)stiele. 
:~:~1~;.i 1~fi~ 11p;~:~,~~1!.'~~y:~~~.f~l~~~n, ~~;1t~ t~i 1~~s~;~1~u~~~~n\1~~1y requires ren('wal 
every day or en:::ry other day, and upon each occa::-ion thC' scrotum should be well 
washed with Castile soap and water, so as to keep the skin in a healthy condition. 

Abscess and Hernia of the Testicie .-Abscess is an occasional 
sequ{·I of orcliiti~, the pus IJcing usually formed 
in the tii'~ucs of the scrotum rather thn.n in the Fig. 532. 
testicle itself, but Rometimes originating beneath 
the tunica albug:inea, in the proper gl:\ncl strnc
ture. In the former case the affoetion is of but 
little consequence. the abi'CCi'R liealing wirhout 
difliculty after the evacu:ti.ion of it;; contents; but 
when the testicle itself is the seat of suppuration, 
a lhtulous openinfr is apt 10 remai11, tlirougli which 

~~p~~·1t;o/·~~1~ tl~~.s~m,~:~!~~~l:l:.: t~.~~~~~~(in ~~:·~t1·~~~~ 
~:~~~:;:e~i~n~f st~~ · \~1 1{i~~,i~:pi1.~1 tl:;~e J~~t~:r n~~lait~ ni~ 
astL·ingents, sueh ns tlie re<l oxicle of n~ercu1·y, with 
pressure-which may be applied with atlhesh·e uerul;1 of t.bo testicle. (Curling'.) 



954 DISEASES OF THE GENERATIVE ORGANS. 

~,~;:~~Y~1~f ::~ri~'.~l'.f z~~t~:~:~f :~!~:·~~i~~~~~~~~;::;'.~:r:~:~:~l~i~~~?:It:~ 
the patient's health hegins to fo.il under the long continuance of the disease, 
castration may occt1sionally be jus tifiable. 

NEUHAf.GlA OP TllE TEST IS. 

JlYDRO CE LE ,\XO lI.tE:\IATO C ELE . 

Congenital Hydrocele results from an imperfect closure of the com
munication between the tunicn. n1gina.l i ~ nm! the peritone:\l cavity. This form 
of hydrocele is observed in infant,;: 1 nntl may be rccogn i:wd by the fluid flow
ing back into the abdominal Crt\'ity when the scrotum is elevated or com 
pressed. Congenital liydrocele wsual!y undergoes n. spontaneous cure by the 
closure of the ni.gin:tl process of peritoneum; if, a.-; often lin.ppem•, the hydro
celc be accompanied with hernia, a truss should be worn lo preYcnL the 
<lcscenL of the intesti ne. Should a congenital liydrocele not di :mppear spon
ta11 eously, di scutient remedies, such as a lotion containing murialc of am
monia, or the tincture of iodine (di luted), m:l.y be applied to the scro tum, or 
acupuncture may be tried, or the fluid may be c,·acuatcd with an explori ng 
trocur and canula, and a littl e a.lcohol injected while compresi;;ion is mai11tained 
upon the inp::uinal canal. Thi :; plan, which is recommended by Richard, is, 
howC\'t r, necessarily attcn(led wi1h some risk of perit onitis. 

Acquired Hydrocele may orip::inate in a.n attack of orchit is, which, as 
has be('ll mentioned, is mmal!y accompanied witli effusion into the Lunica 
, ·aginalis 1 but more commonly bep::ins as a ch ron ic atfCction. sometimes follow
ing a blow, but often bcin~ ussigna.ble lo no particular cause. It may occur 
nt a ny nge, but is probably mosL common in infonlt:i and in adults tibouL the 
m i<l tlleperiocl of li fe. 
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Tapping a Hydrocele, or the Palliative Operation, is atten<letl with 
Ycry little rif'k, though, in aged subjects, death may occasionally follow from 
the orcurrence of diffuse inflammation of Ilic conncrt i,·e tissue of the part. 
The surgeon, hrwing determined the position of tltc testicle, grasps the hydro-

celc with his left hand 1'0 as to make 
}'ig. 533. the skin tens<', and choosing a poiut 

which is at the opposite side from the 
glnnd, and free from !'ubcutanco11s 
rnins, intt"Oduces, with a quick plung
ing motion. a small trocar and canula, 
nt about the j11nction of the middle 
and lower thirds of the sc rotum. The 
instrument should be at first tl1rust 
directly backward!<, bu! as .::00 11 a" the 
point has cntcrecl the sac should be 
inclined in tu1 upward direction (Fig. 
533), so as to avoid wounding the 
testicle-an accident wl1ich, though 

Tappinb, r;:s~~~~~o~;1:a;o~1i~~tr~~~i:11'.:::.~ trocar; ~;~~~: i~I, f~ll~~~~~~I~;' b;'il:t.o~~~ld. re~~:lt~ 
troca,r is t bl:'n withdrawn, when the 

fluid escapes throup;h the canu la, and is caught in nny convenient receptacle. 
The operntion is attended with \'cry lit.tic pain, a11d the patient need not 
thC'r<'fol'e be etherized; he mny be placed in the recumbent position, or, 
wliil'li l pre!Cr, if' the hydl'ocdc i~ not a Ycry large one, may sit on the edge 
of a. hi~h chair, or ~land , leaning against a table. The surgeon should ex 
amine liis trocar befol'e u!'inl! it, to make toure that it has a µ:ood point, and 
that it fits and slips easily in the canula; from twglect of t!tis prec:aution, l 
liaYe seen a. surgeon illtroduce his instrument, am! thC'n find tltaL tlie trocar 
could with grea.t difficulty be <'Xtricatcd from the canula, into which it was 
firmly rusted. After the withdrawal of the ca.nu la, a piece of stickin:,r-pla.ster 
ma..v be put over the puncture, hut no further af'ter-trcntment is required. 
Bl'a.dley, of l\fanchester, recommends that the part should be tightly strapped 
:1f1<•r tapping, and bcliC\'CS that thus re-accumuhtion ma.y be pre\'('lltcd. The 
palliative trcalmen! may be properly employed if tlte pa!ient cnrniot spare 
the l'Cr111isite time from hi::; ordinary a.vocations to undergo th(' op<>nttion for 
tlte r~1dical cure, and in the ca.so of' very old 01· feeble men who migl1t illy 
support the risk of 1he operation . Simple tapping mar al:::o be employed 
onee or twice n::; :~ preliminary to the radical treatment, which is most apt to 
succeed when the disea.se is in a. chronic condition. 

Radical Treatment of Hydrocele.-Various operntions are per
formed with a ,·iew of <"ffocLing a. permanent cure of hydrocelc, tho!'e most 
worthy of' mention bein,g the method.ii byfr1jection, Uy the formation o.fa seton, 
by incision, and by C3.'('ision of the tunica i:a,qinrdis. 

I. Injection.-'l'lw fluid of the hydrocele lrnving been e\•acuated with the 
troca.r and canula 1 some irritnting sub.-:;tance may Le inje<'ted 1\irough the lat 
tcr1 so as to excite inflammation in the tunica Yagilla.lis. The 111od11s ope
randi of injections, in <'<l..'iCS of hydrocele, appeal's 10 he in most ca:.-:cs the 
formation of infiamma.tory lymph, which glues together more 01· lcs.i\ com
pletely the opposing surfaces of tlie sac; in some ins.tanccs, howe,·cr, no aclhe
siOll:' lia\'e been found on dissection, and the cme ltas n.ppe:lred, tlwreforc, to 
be due to some intangible cha.nge in the tnnica vaginalis itself. The injec
tion treatment is very rarely followed by suppuration. Yarious subs.lances 
have been employed f'or the inject ion of hydroccle, the best heing the tincture 
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of iodine, a.s originally suggested by Sir ,J. lfannJd 1\fortin. Some !'urµ:(•ons 

~:~~;€3;1iEtii~I\1~:z~:J~~~;~~:~;r:~,~=~~2;1 
may be made wirh an ordinary penis sy rinp;e; or, which is more conven icut , 

:·~;;:::;\~~:;~~~~.,:~if~:i:;1:~:·1:~ :;~:1fa~'.;~'~::~::~~~k:'.~j:1:t:,~: 1 :~~
1

:~~:~~~1:~":~:~.~ . 1~~~~ 
cautiously witlalrnwn. so as to JH'C,·cnt the e:-capc of the flnill, which bhoultl 
then be diffused ove r the whol!.! surface of the i":tC by gi,·ing- 1he p:u·t a ~hake . 
A good deal ot' pain u:m:llly follows the operation, and the sc rotu m C'Olll
monly swells to its original size in the cour:i.e of a few da.n;, the Rwclli ng 
the n gradually :rnbsiding until the cure if:i complete. In this stage of the 
trea.t ment 1 1he progre.ss of the cure may be ha.:. tened by systemat ically s trap
ping the part with adhesive plaster. The patient :s hould be confined to bed, 

• or at lea:<t ton. loungc, for two or three clays; but after thnt may resume his 
ordint\ry occupation:'. 

2. The Seton.-Should the inject ion treatment fail (which, I may repeat, 
will \·cry se ldom happcu if t\1e :-mgeon use the pure tinc.: ture of iodine, m1d 
allow it to re main in the sac) . tile next be:'it plan is to establi sh n. se10n. 
This may conveniently be clone by replacing tlw trocar in the ea.n ula , after 
eyacuating the conten ts of the snc, and then making a counter-puncture from 
within outward::;; the trocar is now withdrawn, and an eyed -probe, carrying 
two or three strand;;: of s ilk, pa3::'ed through the canula, which is fimt ll)' rc
moYe<l, le:n·ing the tltread5 in place. The ends nrc then loo::;cly knott ed and 
the patient sent to Led. Thf' threads may, in most ins tances, be remo,·ed 
tlw next <lay, or the day after; but occasionally must be left a week or c,·cn 
1ongi: r, to produce the re<1uircd amount of infhmmation. Furne:rnx J onlan 
r ecommends that, to inC'rea-"e the irritation, tlie threads should be moistened 
with iodi ne liniment. 'I'he use of 11:ire was recommended by Simpson, with 
the expectation that it would be le!!l1' apt to excite troublc~ome su ppuration 
tltnn the 5e1on made with 5ilk . The experience of su rgeons genel'ally has, 
howe\-er, shown that such is not the caRe, while it has been found that tlie 
wire seton i5 by no means a certain remedy. 

3. Jlicision.-This consists in laying open the sac and :-tufting the wound 
with lint, so as to induce suppuration. Though an ctllcicnt mode of treat
ment, this is in most cases unneccs:-::arily severe, and is not entirely free from 
ri$k. It is panicularly adapted to cases in which the thickness of the sac 

!':~~~~:;~:· ::;~01~:~:~~~:~~·~~~~~i~~~!::~Y~1b~~~~~1E~~~··;;:i~i~i::;.:~;~~:~~~::~~ 
ized for the operation of cas tration. 

4 . Excis£on.-This consilitS in laying open th e sac, and carefully di sscct-

:;'il~~;;~~::~~.i;:E~;;~~;::.~~d~~·~'~ll~:~~:~~~~~::~:::::'.:!l:::~•~t:,•;~ ~.,~~~~'~; 
E ncy s t ed Hydrocel e (Spermatocele) .-111 th is affection the fluid is not 

contained, properly speaking, in the tunica Yagirudis, but in an independent 

~fii.~'.~~;,":~;,:::E2:~n 'il~!\[.~~,~~~~.~~~:.i'~~1~~;:,c:~~doi;,~i:'.~;,~~~i~:;~7,~'.I~~!:~';:~~ 
an<l the name spermatocele is therefore properly applied to these, which be-



958 DISEASES OF THE GENERATIVE ORGANS . 

long to the cla~s of seminal c,11sts (sec p. 4G.J). Tl1o~c comparati,•ely !'a.re 
specimens of encysted hydroecl<', howc,·er, i11 whid1 tile cyst projects from the 
body of the testis, cannot be so dmssed, as th~y tlo not appear lo contain !-ipcr
rnatozoa..-thcir fluid being ot' a ~crous chara.cter like tha.t of the common 
hplroccle. This Yariety, as pointed ont by Osborn, appears to originate in 
dilatation of' the so-called " hydn.tid of Morgani/' a remnant of' tlie ::\li.illerinn 
duct of fa::tal lifo. The dio,qnosis of the cncysterl from the other fot·ms of 
hydrocelc, can usually be made hy obserYing the po~i1ion of the testi.o; in rela
tion to the sac, which, in the encysted variety of the disease, commonly pro
jects from the surface of, but does 1101 Sl llTOund, the ghi11d. Tl1e t1·eatnzent is 
the same as for the ordinary acquired liydrocelc. 

Hydrocele of the Spermatic Cord.-Thrce \'arietics are described 
by sy::;tcmatie write1·s, ,·iz.: ( 1) the simple ltydrocele of'tlte cord, which con 
sists in an accumulation of serous fluid in the ca,·ity which often persists in 
the funicular portion of the ,·agiual proC'ess of the 1w ritoneum; (2) the 
encysted hydrocele of the cord, in which the fluid is contained in an indepen
dent cyst clcn!loped in this sit.uation; and (3) the d1Jjilsed hydrocele of the 
cord, a rare affoction, referred to by Pott and Scarpa, which appeal's to con 
sist in an oodcmn.tous infiltmtion of tlie al'colar tissue of the part. For tile 
diagnosis of bydrocele of the cord from 11 ernia, see page 792. The treatment 
of the simple and encysted \'arieties, consist::i in tapping, followed. if necessary, 
by the injection of iodine, 01· the formation of a seton. F or the diffused hydro
ccle-if :my treatment were required-the extcrna.l use of iodine or other 
sorbefacients might be resorted to. 

Hydrocele of the Seminal Vesicle is the name applied by N . R. 
Smith to n. cyst deYelopcd in connection with tlie organ refe l'red to; it is a 
rare affCction and may be mista.kc-n for n. distended bladder, but the diagnosis 
can be readily made by the use of' a catheter a.nd by the introduction of a 
finger into the rectum. The treatment consists in evacuating the contents of 
the cyst by tapping through the rectum, as in cases of urinary rt::tention. 
(See page 908.) 
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tn.ins cholestcarine; if decomposition of the blood occurs, suppuration of t.he 
sac may ensue, and perhaps lead to fatal consequences. 

The symptoms are much tile same as those of hydroc·ele, except. that. the 
part. is not translucent when exmnincd by transmitted light. The diagnosis, 
in the early stag('::. of the n.ffrction, can commonly he made by observing tliat 
t.he swelling occurs rnpidly, and usually after a blow-:ind yet is ob,·iously 
not due to orcliitis-while the nbsence of translucency, and lhe existence of 
ecchymosis, serve t.o distinguish the affCction from hyclrocele. When hrc1na
tocdc has pas:;ed into a. chronic co1u.lition, the diagnosis is more clifncult, :rnd 
in many cases the dist'ase has been mistaken for cancer, and vice versa. 
Umnphry points out that the cancerous testis steadily increases in size, while 
the growth of a hrematocelc is irregubr, and the sw<'lling !'Ometimes even 
undergoes diminution. The diagno.<;is from hernia has already been given at 
page 793. 

'J'realment.-ln many cnses 11a'mn.tocele undergoes a, spontaneous cure; the 
11cmorrhage ceases, and absorption 1ben gradually occurs as in the case of' 
blood effused in other parts of the body. Hence, in the early stages of the 
afkction, the treatment should be merely pnlliati,·e, consisting in the enforce
me11t of r(>st, with ele,·:ition of the e.crotum, the application of cold, etc. AfLer 
a few diiys1 the patient. may go about with a suspensory bandage. Jf', how
en:r, the hremalocele be in a chronic ::;late, tapping may be i·csorted to, and 
will OC'C'asionally effect a cure; should the sac refill, its contents will probably 
be thinner and more serous tb:in at first, nnd the case will thus gradually be
come assimilated to one of hyclroccle, when it may be trcn.tecl with iodiue 
injections. If the ]uematoccle coutain a hu·ge proportion of' coagulum, it. will 
probably be necessary to Jay the . ..:ae open and allow it to heal by granulation . 
This should not, however, be done during the t!arly stages of the affoction, 
particularly in a case of the spontaneous variety, lest dangerous or even fata l 
hemorrhage should take place from t.he ruptured vein, which is sometimes 
very much enlarged. Before either puncturing or incising a hrematocele, the 
surgeon should, if po;::;sible, determine the position of the test.is; th is cn.nnot 
be ascertained, as in the case of hydrocelc, by examination with transmitted 
l ight, but much information may often be gained by trac ing down the cord, 
an<l by noting the sensations of the pa.Lieut, who wmally experiences a clrn.
mctcristic, sickening pain when pressure is made on the testicle. 

VARICOCELE. 

Y aricoct-le, or Cirsocele (varicose enlargement of t!te veins q( the spermatic 

~::~~~e!-s ::~~~r~f c~11~1~~~~e ~::~~:!~11, ;~!s~i~~~;e;~t~~~:~i~o~~l~J<~:.1~11::~~~~ ~~ ~~~~~ 

~~:;~i~~;1 ~,~~:~.~~~~\~'~:,~~~:~~~~ii!,~:i:,,~;,~~
1

:1~:f :~~"i~~~~i~~:!:::~·r..::~r,~:i~ 
seen on the left side than on the rig/it : this appears to be clue to a combina
tion of caus~s, suC'h as the po::oition of' tlie left testicle, which is usually more 
dependeut than the right; the obstacle to the return of blood which exists 
on the left side, from the left spcrmatic vein joining the reual vein at a. right 

~2~~~ii;~?i:t~R~~:J~~0:1\:~~rt;~Ef~~ 
S y mpto m s.-Yaricocele fo rms a pyramidal swelling in the scrotum, 

with its base downwards, and its apex extending upwards towards the ingui-
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nal canal. The swl'll ing has a pcculi::ir knotted antl co1n-oluted fee l. a1Hl the 
SCll!->:ition conveyed to the hand is often compared to that which would be 
gin•n by a bunch of ea.rt.hwonns. The tumor inc1·e:lScs wlu.!n the patient 
stands or walk.~, and almost if not quite di,.;;;ippear:; when he lies down. It 
is somctimel5, buL by no means :i.lways, attendt:d with a feeling of weight anti 
even pain, which is increased by ex('rcisc, and is apt to be worse in summer, 
wllcn the scrotum is more relaxed and pendulous than at other scaRons. Yari
cocdc sometimes attains a considerable size, filling the scrotu m and e1wclop
ing the testicle, which may unde1·go diminut.ion in bulk from the pressure of 
the overlying Yein~ . Huplure of n. varicocele may occur from a blow or 
other injul'y 1 c:\using great effusion of blood; Erichsen mentions a case of 
this kind in which, the tumor h:wing been opened, tile patient. <lied from 
venous hemorrhage. 

The dia,qnosis of n1ricocelc from hernia (the only affection with which it 
is likely to Le confounded) has been given at page 7V3. 

Treatment.-In the brge majority of case~, no treatment whale\·cr is 
required: the pa1ient may wear an ela!'tic suspensory Lm1<lage, to support the 
part and relieve the feeling of weight which sometimes accompirnies the affoc
tion, but even this apparatus is i11 many iustances voluntarily thrown :1side. 
To le!'sen tlie capucit.y of the scrotum, its lower part may be drawn through 
a soft metallic ring covel'cd with leather, or one of rnlcanized India-rubber; 
this plan, which was ~uggcsted by " ro rma.ld , would certai nly be attenclc<l wjth 
less risk than thn.t by which it appciirs to have been suggested, Yiz., excision 
of the lower portio11 of the scrotum, a.s recommended by Cooper and Briggs, 
and more recently by l\I. IL H enry, of Kew York, who has devised an inge
nious clamp for the prevention of hemorrhage during the openi.tion, an ohject 
sought to be attained by Ilut.chi i;on, of Brooklyn, by fir~t transfixing the 
scrotum half a dozen time!' with a lal'ge acupressure needle. The hypodermic 
i1~jection of ergotine is recommended by two Jtalian surgeons, Drs. Bcrtarelli 
nnd C ittaglia.. an<l is certainly worthy of further trial. But the best palli
ative remeJ.y for va.ri cocele i:-;1 I think, the application of a light truss, as 
recommended by Cul'ling a11d lfarnt.h, so as to bl'eak the column of blood in 
the spermatic veins (without compressing the artery), and thu:; remove the 
pressure from the dilated vessels. 

Radical Cure of Varicocele.-In a few ease!', more energetic men.
Sures may be required; a great. many operations IJesides tlu1t. of Cooper, above 
referred to, have been proposed for the radical cure of varicoccle, the best , 
probably, being those of Hicor<l, Vidal (de Cassis), ll. Lee, J. " rood, and 
Anna.ndalc. 

(1.) Ricord's .Afell1od C'Onsists in introducing subcutaneously, in opposite 
directions but through the same apert.urcs, two double ligMures, one beucath 
the spermatic veins (isolated from the \'US cleferens), and tht! other above them, 
so that there shall he a loop and two ends of ligature on each s ide; the ends 
are then threaded through the corresponding loops, aml attached to a light 

~::,:~::::~1l·~'1:~:1'.:~~?~~f :~~i,:r~:~1:~;:'1::~:i:i:~~o:~;::~~i1'~\~: c:~~~:~~~1:~7::~~~ 
week. 

(2.) Vidal's Operation consists in passing a steel pin. perforated at. both 

=~.~~~ ~~;:;~~1~~~ :~e~1i\~.:;~~v~~t:~~~et~1l~~1\·~;~~~,t~1~d\·:,~:!!~1e~l~~~1~~1:~{rt~~eg~1k~~~ 
the wire is threaded through the perforations at ench end of the pin, which 
is then rotated in such a way as to twist the wire and roll up and firmly com~ 
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pre~s lhc veins. The wire is twisted more and more tightly each day until the 
veins arc cut through (usm\Jly at the beginning of' the second week), when 
the pin and wire are easily withdrawn together. Bradley has simplified this 
method by passing a long pin aboi·e and then below the ,·cins, thus compress
ing them as in the ".Aberdeen" method of aCU]H'CS:ilUl'C. 

(3.) Lee's 11/et!iod consists in passing two needles beneath the veins, and 

~~.~~~e~;. ~~~::: 1~\·~~ ~;~~~·~s ~~!~(~·~·n1~~~~~~~1~~l~1r i:;~~1 ~i~~,~~~~1i1~~~~;.r~ 11~ei;~:e!ll;:~: 
The ,-eins, which are thus acuprcsscd at two points, a1·c nex.L divid<>d subcu
taneously be1ween the needles, which ma.y be removed on the third or f'ourth 
day aft Pr the operation. Should the division of the veins be followed by 
bleeding, which nrny happen from some vessel being cut that was not included 
by the needles, the hemorl'hage can be readily :.irres1ed by the introduction of 
a third needle-be/ow the point of division if the bleeding be venous, and 
obol·e, if it be of an arterial character. I have varied this operation by acu
prcs~ing the veins between hare-lip pins and loops of si lver wire passed 
subcutaneously. 

(4.) Wood's JJ/etliod is an ingenious moditiration of Ricard's, in which the 
veins are surrounded subcutaneously with a metallic ligature; the ends of the 

I•'ig . 534. 

"·ood·11i11!lrumeutforvarlcoeele. 

ligature pass through and arc secured to a light spring, by the action of which 
the wire i~ constantly drawn tight. A somewhat similar method is practised 
by Barwell. 

(5 .) Armanda/e's Jfet/wrl confli~ts in excising a portion of the enlarged 

~;~:~~~1~~1K~:ct1~~~i 1;Ie ~~~:~~~~!1 a~~ ~~~~~~~;~~~:s~~ ~~1 '~~~\ofo~!~~ .• ~7~::~mi,~!~~; 
morle of treatment has also been successfully employed by Jilr. llowse. 
Hi:mud simply exposes tl1e vein without removing any portion of it. 

These operations (of which Lee's seems to me upon the whole the best) 
are all attended with some risk, and can only be justifiable in exceptional 

SAncocr.1.~: ,um Ti..:'.\IOHS OF THE TESTIS. 

Sarcocele is a general term, commonly but rather 
all solid enlargements of lhe tCRticle. Surgeons 
sarcocele, a~ the simple, the tuberculous or 
cystic, and the mali,qnaut. 
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Simple Sarcocele i~ 1he chronicenlar~eme111 of thP te,;tii' whid1 re:;;ults 
from intbmmation of the organ. Tlie nflt.-cted gland is moderately iucrea:-:ed 
in s ize, smoo1 h n.nd rather hard lo the louch, though Occa.sionally f'('llli-fluc
tuating- in parl)':, and somcwhnt painful and tender; the cord al:::o is, in most 
eases, 1bi ckened and indmated. \nH.'n eut into, the tegli!i is found to be 
infiltr:ltccl with ly1nph in rnrious F-tage:- of organization or 1;,uy ckgenerntion, 
the bttt-r conclir.ion giving the :.1ppcnrnnce of ycliowislt spot~ which arc often 
mistnken for 111\Jcrcle. Suppuration occnrs in some ca~c~. and may be fol
lowed by \J('mia of the testis. Simple or infl:11nm:uory ~iu·cocele is often 
aceomp«rnied with effus ion iuto tlie 111nica. vaginaJis, constituting 1-fydro
sarcocele. Tiie ln>ot111e11tconf'ists in st rapping the te:sticle, with tltt• ocC'a:sionn L 
npplicntion of a few leel'hc!':, and :~tU·ntion to th e state of Llie general healt h; 
hernia of the testis is 10 be trcntcd as described at page 9.:;s. 

T uberculous Sarcocele.-A deposit of true tubercle in the tC'."tis is, 
I bclicvc. n lei's common :dkction tlrnn is ordina.rily supposed, many of the 
ea~es which are C':\lled t11Lcn:11lo11s Farcocelc being rcnl ly instanees of s imple 
enlaqrcment from ch roni c inflammation, occurring in per~ons of a scl'ofulous 
di:ithc:-iili. True tnh<·rc-le in the tcMis, acconling to Carswell, Curling, and 
~allPron, is first de,·cloped iis :in intra-tubular :tlfoction, but. act·onling to 
Hindftcisch, Yirchow, and otlit't' modern German pathologists, originates pri
mnrilv in rhc inlel'1'ti1ial areolar ti,;i'iue. 

Ca;t~es.-'J'li e Cltll!<C:S of rnbcrcu]ous sarC'oce!e :ire invoked in Mme ob
SC'Hrity. Jt is ordimirily saitl 10 follow gonorrhrca or !:'Cxunl cx1._·e.'-R, 01· to be 
due to ::;:omC' traumatic injury of tlic part; but, according to Sall('ron (w ho 
l1a ~ publi~hed an t-labor~Lle memoir on the ~uhjeet, ba::ed upon an analysis of 
51 cases), tltc true tuberculous s:ircocelc ne,·cr follows tlwse :i.ffoclions, whicl1 
arf' common cau,;es of the simple i'lnrcoC'ek, except as a coirn: idencc. Jlis 
theory is tliat tuh\·rclc is tlepositcd in the !esti:-1 in infanC'y, as a mani festat ion 
of tlic tubl.!rculous diathesis, \Jut that the afflTtion is 1:ot eall f'd into activity 
unlil aftc1· the pe l'i od of pubcr1y. when the gencrati,·e organs become s ubject 
tofunctionnlexcitrment. 

S:~111pton1s.-Tuben.:u l ou s snrcocelc commonly begins in the ep illidymis, 
but ultinrntel.\' involves the wl1ole tcsti~, forming a lnq!{', nodulated, and usually 
indolent mass. Jn so me ca:'es, however, the en largl'mcnt is uniform, smoot h , 
and sem i.da!,itic. ]n the nodulatetl variety of the tliseasc, one or more of the 
nodule:-; g1wl11ally i11fbmc and become adherent to th e sk in, abscesses forming, 
aud perhaps leading to the oc1._·111Tence of fungous protruiliions, or he l'llim of 
the tt•stis, ancl tlie greater part of th e gland thus being, in some instances, 
gradually extrndcd from Lhe scrotum. Boih testicles <\l'C usually succcssiYely 
involved. 

The va,.a ddhentia, vcsicutre pro~tnte, are often similarly 
affected, and the patien1 may pr<.>sent of plithi,.i8, or of scrofulous 

i:~~\~~d o:~.//i\ei:;,~:.~~1:1~~ gl:1 11cls or otltcr organs. The a.ffi·c tion niny be com -

he?i':~~~tli1;~e1~~tg:J;~:~~1 t~~.a~1~;:1~~ i~~:1~:~:1s i :~1 ~!~e1~::~; 11t~t~~i:~i~!;~~ o~~~~~fi ~=1~1e~·i~~ 

;;!:7:£~,~~:;~~~i d~~:~~~1i:~~~:~~1,'.'.i~~~~::~:i:,~~·~;~,~;~::r~~:~·~:.~:~,ii:;,,~:~,~;r~~~; 
~eda.ti\'es if there Le much cuta.11cous inAamma.tion. Humphry recommends 
tliat, in \'ery bad e:1ses, the sintt'-CS should be laid open, the scrofulous m atter 

~11;~·:.:~t~ ~~~t ~if~~·.' h\ r ~:\l~~su i~t :.:~u~1~11=1l~ 1~~sli~1:1~ t!~~t :.~~1ti~~:tu ti:;.y~l1c ~~~:~'..~~~~~'~a~~· 
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Cystic Sarcocele.-Thi~. which wa;;; called hy Sir Astley Cooprr the 

:~, 111 ~;'"~;~~i1~ ·~;:~~:~;,.~~l~1~f;i 1~~'~'J:e jibro-cystic \:wiety of tumor.(sec 1). 17Z). 
a-. ... !town hy Curlin!?, in t!ilata- }'ig. 535. 
tionsot' the lube!' of il1c 1·f'tetf'stis. 

~1 dt l11~1 a;~.a~~recl~r ~fli1~·\\. ~~~.7;(~~: ;~~ 
as :-;eroi1;,;. , :-angnin('Ou:::., or cut:t
ll<'Ou" proliforous cy:-:.1. .... The l'y.:

ti(' "'al'cocele i;;; often a..;..;o{'i:11t.:d 
with rartilaghwus growth..;, and 
~:·~'.1-.ionally with medullar!J ca11 -

1Jia,qnosis.-C'y.;;:.tic ~:u·coct"lc 
,·t·r.'· ..;t•ldom occur:' in pe ..... 011;;; 

1111dl'r :?O years of a.g<•, thou~h F. 
ll. Gro ... s has meL with it in au 
infant; it may commonly be di;o,
ting11i..,Ju.:d from hydro('('fe (ilu~ 
afli.:c..•1ion with whiC'h ii j., Jll()_;;;.1 

likc>ly to he confounded) l1y oh
::-t·ning: its ..;Jmpc. whi<·l1 is 710-

Cp1lc11arcocel1>. (Brya111.) 

hular rather than pyriform, and ii" w:mt of tran:;Juccncy when examined with 
1r:111,;111itt1•d light. From 111alif/llmtt sarcorele it may be tlistinguil'-hed hy its 
"low1•r ;Jrowth. arnl th<• ah-.,<·n(·e of f!lantlular implieation and of c<1ch<'xia. Jn 
l"Ome i11,.1anct•:--, howenr1 the diagno~is can only l>t:• madt.: by puncturing 1he 
f!'l'OWllJ with a trOl'ar and 1·:nrnla-when, if tlie ca:-:c be 011e of cptic sarcoeclt', 
a fow drop:-; of i"Cl'Olhi fluirl will probably be cvacuatctl by <'ach p11ne1ure, from 
1he "lll'('e.-.sin ope11ing of tlifforcnt t)'~ts--or C\'Cn Uy 111icroscopical exami1m
tion after r('monli. 

Treatment.-'l'his ron:--i;;.1" in ('ftSlration, which m:\y be performed as soon 
as the m1Jun· of the c:i-.c ha:; bl'en a~certained. 

Congenital Dermoid Cyst.-Another form of cr•tie disease of the 
te,.;tic-lc 1-. thl' coilf/nLitrd der111oul cyst , which u;.;ually l'Ontain.:; bo1w, tt•eth. or 
h:1ir, and ii" belif·n·d hy many write1·,. to b<· an example of Li1(' m:tlforma1io11 
k11own as n llctal i11clu..;io11.'' C:t:-:e.:; of this attCction, which is oue of great 
rari1y, li:wc heen rC'cord t· tl Uy Sl'\(•nt l .surgeons, :uno11g olliers by Prof: Van 
Burt•n, of Xcw York. Jn lit<• t'a"C' ohscr\'ed by 1hi" distinguished suq:.~eon, 
tlie patil•nt. a child 2~· ye:irs old, liad been treated (for whaL was suppoi;i:d to 
be a hydrocdt-) by the c-.tahli,.;J11ncnt of a ~eton, which led to much suppu
ration and th(· 1u·otru~ion of a l:1rg-c fungous ma""'· The treatment cons1~1s 
in ca~tralion. m1lr;;;.s, a.s 01-c-asio11ally happens, tlw 12:row11i bf' ent irely external 
to 1hc te;,;.ticlc, when ex<·i:-.ion of the tumor alone woulll be suflicient. 

Other Non-malignant Growths arc occa'1. io11ally found in the tes
ticle, a~ the Jibro11s, fibro.cellalar, cartilaginous, etc. The diagiwsis from 
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the simple and l'l)' pliilitic forms of sn.rcoct:lc, with which n.lom: thry nrr apt to 
be confounded, ('an be made by watching- the etfoc l of n.:medic~, whitl1, iu 
lh<• C:l.f;C of tumor, would of ('Our~r be negati,·e. Tlie lreat111nit eo11si~ts in 
castrntion. Fatty tumors ham been ob~crve<l in the spermalic cord, from 
which situation they mny be remo,·c<l by cxeision. 

Malignant Sarcocele, or Cancer of the Testis, is almost. always 
of the encepl1aloid \ariety, though both scirr/1ous aml mela11otic growths have 
been occ:tsiornilly mcL with in this organ. .In malignant flnrcocclc, the body 
of the testis is usually first inrnhed. and the organ, when cu t into , exhibits 
1rnm1es of medullary cancer, in va.rious stages of growth or degenenition, often 
mingled with cysts or cart.il:1g-ino11s nodulci'i . Thf' alfoction may occur at. nny 
ag(', but is most common in youth :rnd early adult life. 

The symptoms n.re the prcst-nce of :i rapidly growing solid tumor-its 
growth is much more rapid than tliat of an~' other form of sarcoceh'-the 
11w ~s being smooth, a.nd at first uniformly firm to tlie touch, but. afterwanls 
~oft, elafltic, nnd semi-fluctuat ing ill spots, with cnbrg('ment of tlw scrol:il 
\'ci11s, aud ultimately turgescence and thickening of the cord. The clf•ep 
ili:ic and lmnlmr lymplia.tic glnnds ~u-e inYoh-cd at an early stag:t! of tile dis
ca~e, the inguinal glands not being affocted until a lat er period. The tunics 
or the tc:'.(tis become nry much distended by the enlnrgi ng tumor, nnd ulti
mately gi\'C way-when the growth becomes n.cllterent to the scrotum; 
ulcera1ion then follows, and allows the protrusion of a fungou~ nrn~s. This 
stage of the dist:ase is compurntin:.:ly se ldom seen al the present day, be
cause the 1mture of 1he ca~e is re~ognize<l, nncl castration rei'iortcd to, a.t an 
enrlier pe1·iod. Tl1e growth is anended with n:ry little pa.in at any timf', 
and the general health of the palient doeti not sutier in t.he early stage, 
though cachcxia is ultimately cle"cloped. One testicle only is commonly 
affccwd. 

The dio_qnosis from othe r forms of can usually be mnde by ob-
serdng the Yery rapid growth of the tumor, unil:lteral character, tlic en-
largement of the scrotal veins, nud tlw want Lenefit from treatment; but 
the diagnosis from cy~tic sarcocelc is often impossilile until after rcmo"ali nnd 
evell tltcn without cnrefol microscopical cxnminatio11 . From opnquc hydro-

~l~:-~;'.~~:l:~~·.;:;~i::I::::~~~r~:,~~,:~~~~;:'i''.\~~::::~~1~;::~,. ~~~i; .l''e.'~~~,'.::::;;~,,~~;.~,~~·; ~~~ 
trocar, bccausi:, n . ..; poinH:d out by llumphry 1 the quantity ot blood whicli flow s 
through the canula from an cncephaloid testicle may be so great as to lead to 
the suppos ition that Ilic case is one of ha::matocck'. 

t ,,, ~, ~~ ~:l ~~-~-~~:~s :· f 1 e i ~ n~; ~~ 1i.~;t ~1i1~1,;1 :f 1 :~:~e(J c~~~~~~n ~o~ 1 ~~ ~~1~l}1~, ~~~~(~ 11tZo~~! :\1\~e :~~1:1 i:~ 
rellce of sccornbl'y depo~its in the lungs and other ,·isccra. 

~:~~~:~~~;,~~:]:It~~~~;~g}f igf~f~:;:~~;f i~g;::~}~f~;f~'~?:l~i~f~:-~::l~~; 
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is the moRt im portan t part of the opera tion; this may be convenie ntly done 
with the f.crasntr, but may be equally well accomplished wilh the knifo 
- bleed ing in the latter c;isc being 
prcve1Hed by previously lig:lting Fig. 536. 
or ;lCuprc!'sing the cord en masse; 
or the cord may be firmly held by 
an assistant, and its :trlerie:. tied 
separa tdyaf1·erdi\· ision. Thcpre
c ise point at which the cord is 
divided is of no con10equence in the 
excision of' non-ma\ ignan 1 growths, 
:1nd hence the su1·:zl.'on m:\)', if it 
be found more conn nient , s<'cu rc 
the cord before complcring tht' dis
section of the tumor. In castnt
tion for malignant disease, how 
ever, it is important to cut the 
cord at as high a point as poss ible, 
:lTHI in th ese cases it is therefore 
better to dissect out the testicle, 
and e:wry the dissection up to the 
abdominal ring-then trani:fix ing 
the cord with a double lignturt', 
tying it in two hah·es, and <livid- Division of spermatic cord !u castn .. tlon. 
ing it a little lower down, in the 
way already described. his sometimes recommended that an elliptical por
tion of the sc rotum should be remoYed, it the tumor be large; but the skin of 
tJiig part s hrinks so much after the 01,erat ion , that suc n a course can rarely 
be ncccs:!ary. The after-treatment consi:s ls in simply bringing the edges of 
the wound 1o:rether, with or without st itche5, as may be preforred, and in 
applying cold water dressi ng. 

F oNCTIOXAL D1 so n o 1.:rts o~· THE l\IALE. GENEHATIVE ArrAHATUS. 

Impotence may result from c:.neral different conditions, of which some 
are, while others are no t, re mediable. 

1. Jlfalformatiou 01· 11.fatilation of the Cem·tul Organs may cause impo
tence, occas ionally curable by operat ion (sec page 9-ll), but more com mon ly 
irn·mediable. 

2. Debility of the Nervoug Centres, following seve re illnesses, or atH•mlant 
upon di seuses in which the genera l nutrition is. impai red , m:iy rcuJcr the 
patient temporarily or perma.nently impotent. The treatment consists in the 
adoption of mcnns to impl'O\'C t he general healtl1 , the ex hibition of' ton ics, 
suc h as iron, qui nia , st rych nia. and phosphorus, sea-bathi ng, etc. 

:}. 'Tra11111atic or other Lesions of tlte Oereb1·0-Spinal .._\'ervous System.
Impotence from this cause is commonly pe rmanent ; tlie treatment woultl be 
that of the particular affoction to which the impotence was Jue. 

L Temponl.l'y, or rather imag in::i.ry, impotence may :i r i s<~ from 1lfental Per
turbation or Over-e.rcitemeut. Thi~ condition i:; ('liietly met wit h in fir.,t 
attempls at coitus, whether san('t ione<l 01· uot by the mat1·inion ial t ie. The 
affi•ction is, l believe, ne,·er pt:rmanent . 

. 5. Jllorbid f!,':rcitability of t/1e Genital Organs, attenlli~d with in rnl untary 
s<'mi nal emissions (sper!llatorrlu:eo), OCC}lsionally gives ri ::.e to irnpotenc<.', :ind 
is a very intractable aHCction, s imply because it is ofLC'n impo:.:;. ... ihlc to prevem 
the continued actidty of tlie c1w:;c::; to which it is originally due. The com-
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Spermatorrhcea, as thi s affoction is called-r:ither unfortunately •. for 

~l/e 1~~~~::.
111.~: 1 :i1~ xc~1~.i'~ 1:~13~;~ t siTt'-~,1 ':1~~:~isi~1~~:~c~~~n~~ne~n,vii1~ 11 y~~:1~;:c~~ 1 ~1.l'~~~~J\1~ 

frame anti of RC<l(•nlary habit!:'. In :.vlnrnccd stnges the patien1's gf'ner:tl 
he:dth suffCrs, and be of'ten fo.lls in10 a state of greal menta l depression . At 
the same time, there can be no doubt tlmt, in m:~ny cases, ill health and va
rious nen·ous affCction8, such as cpi l<'p!li)' oi· insanity, al'e atrribu1ed without 
suttic icnt rca.o:on to morbid excit:ihility of' the genii:~\ org:u1s and to onan i1'rn
whc11 in poinl of fact the supposed causes :m~ rC'ally tli(• cffocts; phy~ieal 
debility often exists where the sexual appetite is folly if nut inordinatel.Y de
\"Cloped, all(l an t.·xcitn.Llc disposition, or an ill-L:d:wccd mind, renders ils 
posi'essor less able to resist tcmptution, and morl' apt to fall into habit s; nt 
which 1he moral scuse l'Cvolt:-:, 1han he who is; b lessed wit.h both a. healt hy 
body nnJ ;1 hC'altliy mirnl. Tlic frightful pictures drawn by Ti.'5SOI, Aliht.rl, 
and other Wl'ilCl's, arc llO doubt stril.)tly correct; but the unfortunate v ictims 
whose histories they nal'rate were not. insane from onanism, tliey were onanist.s 
because they were insnnc. 

The dia,qnosis of spermntorrhcca from chronic prostatitis (prostatorrlu:ut) 
is r(:tulily made by mitroscopic examination of the cliscliarge (see page 901 ). 

The treatment, as for as tli e use of' remedies is concerned, eonsists in di
minishing tlie irrit<lbility of 1he genital orµ-:uis, and in improving the general 
condition of tlie patient. The food should be abuudaut, hut wholPsomei and 
particular care should be taken not to O\·crioatl the stomach at night; n.lco
holi c stimulants Hnd spices should, as a rule, be avoided. The ptl.tient. should 

~;:.7 ~ i l~)~~l;: t ~~ ~~ :,i;~i,~eof~ 1; 111~1 
rl O~~= 1~ l~~;:r:~; ~~k~ 1~~ ll~~et\ 1~~ e~~~~ ;·t~~ :~I]~ e1. ~~~\~ 1:i·e~l~ 

orgasrn; he should sl('Pp on a hard mattres:--lyiHg on e ither side rnther 
than on th_e back-a1.1d should not be too \\'an~1ly l·overed. Tonics, cs peei:\lly 
iron, quinm, .s1rycl1111a 1 phosphorns. and ?cca~1onally cantharidcs, ma.y be ml
ministt.red w11h :idvaniage, while cold l11p -baths, the cold douche or shower
l>ath, and :-:e:i-b:ithing: (if this can be prncured) will also prom of service. 
Bromide of potasRium may be gfren in a full dose at bedtime. and will oflen 
procure sound rest, undisturbed by seminal t:rnissions; the hydrate of' chloral 
ha1' Leen recentl.r rel."omnwnded for the .rnmf' purpose, as has the monobromide 
of (';unphor, by Dr .• J. L . Yogcl. Tlie applicntion of nitrate of' si\ve 1· in sub
stance or solution (gr. xx-xi to f,5j) 10 the prostatic and bulbous portions of 
the ui·cthrn, may Le or scn·icc in l«~ses in which these pal'IS arc found Ly cx
lcrnal pressure to he mnrhidl_y sensiti,·c; the applicntion may be made with n 

!~~:;eb~l~'.;;1i~~:/~t ~-!'1';~1;.~::i~=~:.·et~e~· (f~;s i~r ~~~sw~~k~J.1ro~~1r~~1~~~1i~~~:~ '\~:~ 
commended Ly Winternit.z (p. :J02), may be of use in some cases. 
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The cour!:l-e of treatment above described is a<ldrp,;;:;.t•d to the morbidly 
irritabll! comlition of the ~l'nital organs, and may be employed wi1h ('\·ery 

pro"pt'ct of "ucce:">~, pro\ idccl tlia1 the cau:;es of tlial condition ha\' l' cC'a.,cil 10 
act, or can be rcmO\'Ctl. ln case-; originatin~ in irrilation of ncig-hborin~ 
parls-.as from hemorrhoid:;, from the prt·sencc of a:.:c;u· idc:;, o r from a.11 ab

n ol'mal condition of the urine-this can be readily tlone; but when the 
unnaturn l irritability of' Liu.· ~(•m•rati,·c appar;\lUS i!' kept up by constant exc i
tation of the parl, whNher phy:;ical or mental, the prog-nosi<; is le~;; fiwomblc, 
because the rcmoni.I of th(• c·au ... c is more ditlicult. Ch~L"tity in thought as 
well as deed i~ nccc~,;;ary to in;;ure reco\·ery; but to :\ttain thi" gmce r<'quircs 

a prolon~ed stru~p:lc with t1•mptation, which need." all 1he patient',;; fortitwlc 
~rnd rc::-olution. The lre:Hnwnt in these ca..:es mu~t be more moral titan pliyi"i
cal. and even when :\ purcl_v physical cau::;c, snch as ouani::;m, is to he d1•alt 
wi1h, :5urgery offCrs rcmcdit.•,;; of but. doubtful t•tlica<:y i the applicatio11 of blis
ters to the pcui5', 01' tla· opt.'ration of circunwision, may be of UH~ in com 1lt' lling: 
HI least a !'<u:::.pcnsion of a had habit; I.Jut the bl'1wfi1 will be C\';\1lt:6cc11t , unlc:'R 
tlw mor:~I nature of the pa!ient <:nn be rcachcli i11 the i11krn~l. Jn their 

despair at continual rcl:~pi"t·s, vittim:i. of onanism h:n·e, it is :'aid, occasion:dly 
made Abelarcls of ll1<•m,;;t'IH,;;. wiLl1 the hope that they would thu" 1•flt!ctually 
Lruii~h temptation; and ~urgcou;;:, t•vcn. ha'e lwen induc(•tl to ca<:.tratc their 
patit•nt~, in obedience to the (';mu:;;t solicitations of tile latter. The opera
tion Im~, howcvcr1 in the large majority of ca~t'"• proved as unsucce,..:;ful a:<:. it 
is unphilosophical; thcr(' i~ llO rca:;on to believe that the testes ar(' partil'U
larly at fault, and the di ... e:be ii' in all cai"cs more of' the mind than of the 
body; mon·o,·er. th<• J?;ain LO th<· moral nature of' the i111Ji,·idual is 11ot in eow
mdly fleeing from, but in 111ant'ully resisting, trmplation. The benefit wl1i<'h 
has been apparently d('rin~d, in some instauct·s, from thi,;; ht>roic mode of 

trcalmPnt, has h<·<•n 1 in all probability, sueh nwrcly as migl1t have been ob
tai1wd from any great and sucldcn shock to tile nrn·ow1 :;ystcm . 

'l'be ,..urgcon is occa .... ionally ealletl upon for an opinion as to whether an 
indi,·idual, who ha" ~ulli:n·d from frequent )il'min:\I cmi,.. ... ion~, and who, per
hap,.., tears that he i.;; in con;.('qucnce impotent, may properly enH•r into matri

monial c11gagcmen1s. The qt1l'5\tion is rntl1f'!' a dt'licatc one, and no l'ulo can, 
of course, he f?fren which wou ld he of uninr~al application; but it may pro
baLly bl~ ~af'ely said that, though, if' undertaken merely with the selfish hope 
of t:Hi:=eti ng a cure for liim.;;elf, withom rcg:inl for the l1appincss of liis pal'tncr, 

;~ :~; :~1;~1 ~f r~:',i,!!~ t::~1~~~ ~;~·~ b:: ~ ~ ~ :t io '!, :~;;~:;° ~;~ 1 n~:: ~ .. :~ 1 '1\11~~~C ~:.~~: 1.~111J 1;:l: ,::e:~ !!~~~~ 
tion, will offer the very best. pro:;pecls of recovery. 

Sterility in the male may exi~t in connt•c1ion wi1h impotence, or iude-

!r~1111i~~~~~~e ~t ~1:1~Ms:;~;~111~\~;~;.~:~:::s i1~0~:~ ~~:;~~r}~~~~1.~ ,..~~::~c:h~~k0e~1~i\';~c~t: I~~ 

~iJ:3~~~~§~:~~'.:.i:~·:~,~)~i,~;:1~~::~~i!:i
1

~~:i:~~l~i~::t:~if;.~f ~;~t~~fi).\~~\:?E:i~i~ 
,..1ood . The only l1opt• of c·un' woul1 l be in tlic removal of ariy <li;;c:1:sc of' the 

gtnito-urinary apparatus \1hicb might be detected. 

DISEASES OF T llE FE)!ALE GEXITALS. 

Tile limits of this volume will merely ac\mit of ;i 

Jisc:t!SC'S of tlie Female Ucncmtivc Ap1mraLt1::i "liich 
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l\fAl.FOIL\TATIOS~. 

The external g<'nitals are subject to ,·arious malformatio11s of Hf')' diffl'rcnt 

degrees Of SC\'t.:rity. 

Im perforate Vulva.-Tliis. which is thc> sli~htesl form of imperforalc 

[~~~~;~~i¥~1~~~~~f.]§:~]}~i;:~~~~f ~:i 
Le required, but the affoction is n.lways readily amenable to treatment. 

Adhesion of tl1e r'uli·a is a condition preci.,ely similar to the abo,·e1 excc>pt 

that it is not congenital, !Jut ari:;;l.'s from adlw!<ion of the oppo,;;in~ surfaces of 

mucous memLranc, as the rl.'sult of inflammatory action. The treatment con

sists in dissecting through the obstruction, and preventing its rccmTcnce by 
the introduction of a tent. 

I m p er forate H ymen.-Th<> hymen m:iy be partially perforate, or 

completel!J?°mper,/Orate. 
1. Partially perforate liymen allows the e~ca.pc of the m<'n:-trua.I fluid, but 

interferes with sexual intcrcour.~c-the thickne~s and rigidity of' the membrane 

prc\'enting pcnl'tration. Jn some instances pr('guaney has occurred iu spite 
of' this obst:ide, and the condition of parrs has bet"n first reco!!nized from the 

cffoct of the dense hymen in hindering parturition, hy arreio:ting the pas:i:age 

of the frotal head . The treatment of parrially perforate hymen consists simply 

in incising the part with a probe-pointrd bil'itOury, dilatation being completed 
by means of n !'i.ponge-tent or bougie. 

2. lmpFrjOrate ltymen is a much more serious condition . Tf it wcre recog
nized before the age of pubel'ly, it could b(' readily rcmcdiNI b.r nm.kin~ a 

Cl'ucial incision, and by exci~in~ the flaps which would tl111~ be fol'med; but 

unfortunatt'iy the malformation is ~eldom di.:co\'ered until mt'lll'lruation has 

repeatedly occurred, and until the vagina and utcrn~ ha\'C bN·omp distended, 

!f:~~~i~:1~e~('~~i:~i~1~·~~11~;:~~~:~' ti:~. ~!;~)~~~~~:~t:1l:~t.int: 1;~~1·~;~~:.:~!·~r•;~.~1~ 1~ l~~~~~j· 

~;;;~1:;':)~~~,;\~::~.::~,~:~';:,,:,:'.~~::~~~r~:~l~~:~~;:~:·:.:l~~~:::::,::~:.~~~:·;~~~:~;~:~·::1i;. 
from perito11itio:, due to !he escape of blood through a l:1c1•ratio11 of the Fallo-

~'.~::~J~I~:~,}\:~;~;~~~,;~,t'.~\'j:~;,i,;~f~t:~:J~~:;)~:l:·~~;~);:;~;;;'.~r.:~;f '.;:f.i\:i:~l· 
~\~::1'.r£~~:~f.~~i1'.'.~::::ro~~ :::'.~~:·.::'.: ;;::~;~;! ~: .:~'.~:;~ .~:~.

1: .. 1 ~~ .::::;;:;~~ :;::,'.·/:,; 
I m perforate Vagina.-Thi~ may n1.1'y in <l<'grec from thr .:;Jip,-ht am'c

tion already n.:forred to as impetforate vulnt, up to complete ab~cncc of the 
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~I:~;~~~f ~~'.~~~~~~~~tf@~~t:f~[1f~~] 
upper pi1rt of the tube during early chilUhood 1 when operation~ on these 
organs are lc:1$ dangerou::: than in adult lifo. Jr, howen;•1., the \Jhtddcr and 
rectum be in such close conlact as to render the cxistt!nce of a. uterus tloub1fnl 1 

it will be proper to Wflit 11n1il the period of puberty, when the nature of the 

~~81~1c~~,f~~1~~1<~~~~~\~ ~~~o~:;:p;~~~~7 t~~;W~~;.~;.r ,;l•l;)l~~1~::):,. ::~~~:t:;~ee:t~~~t~~1i~f~ 11\~~ 
patient nntl of her friend)< is aroused hy the non-appC:ll':lll('C of tlie mcn~cs, 

:~t!ti:~~g~:£'.'~:·?~·~:~;,~;.1,1!ii~i,::·~:f~~;i~~l~~J.:;~~·\::~~~~:;,::i~:,:E~:·;;,~~c·;,,'::.::i~ri 
with consider:lblc risk. and yet if the womh is becoming cYcry month more 
and inore distended with mellstrual fluid, an operntion is absolntely 11ecef'sary 
-for while unrclie,·ed the patient is in constant danger of peritonitis (from. 
leakage backwards through the Fallopian tube:;), or eYen of rupture of 1he 

~ii:i~l :f· tl:!'J111~e~'.~~~tment of imperfora.te vagina varies according to tJ1c condi-

(J .) If the presence of an elastic .fiurtuating tumor in the 1·egion of !he 
uterus, pereeptible by rectal exploralion and by abdominal pnlpn.tion, shows 
that there is an accumuhllion of menstrual fluid in the womb, there can be no 
question a~ to the propriety of an ope ration. lt has been proposed to C\'a

cuate the uterine contcllts by puncture with a trocar and canula through the 
rectum, but. beside the risk of wounding the peritonf'um in such an operation, 
the relief would probably be but temporary, and re-accumulation would occur. 
llcnce, it i.:; bew•r in such a cai'e to a.Uempt the formation of a \'agina, by 
placing the patient iu the lithotomy position, and, after makin::r a small trans 
ver:::e incision, working cautiously upw:1rds with the finger and ha11dle of the 
knife in the septum between the bowel and urethra (t::1king care not to open 
either of these), and guiding the dissection by keeping a sound in tlic bladder, 
and a finger in the rectum. 'Vhen the sac conta ini11g the menstrual fluid is 
reached, it should be opened through 1l Spf'c1ilum with a small trocnr, with 
the same precautions a.;; in the case of imperforate hymen. The sizf' of the 
n ewly-formed vugina must be subsequently maintained by the use of a bougie. 
In Amus;;:at's 01etl1od 1 which is preferred in tht'se cases by Bernutz and Goupil, 
the knife is dispcn:::ed with a ltoget her, and the rngina formed by simply 
stretching the vu ln1r mucous mt'mbrane and pushing apart 1he rettum and 
urethra with the fingers; the operation occupies scn:ntl days, dibt:~tion being 
maintai1wd in the intcn~ds betwel•n tli e siuings Ly the introducLion of teuts. 
Le Fort has n·po1·rnd a remarkable case in which he formC'd a vagina hy pa~s
ing a weak galvanic current through the parts every night for:~ month; 1.hc 
nega!ive pole was applied to the :;eat of otclu!;ion ::uid the positi\'C pole to the 
wall of the abdomen, and the current used was at no time :oo stron g as to 
incon\'Cnience tlu1 patient. 

fu I~ 2 
· ~r1~~ t'~~ ~~est~·~1~:~0 ~: ~~~::~i; n~ti ~~~~ ~1 ! ! ic b:0l:'.~~~1 ~ ~1 ~~ r~~; :·s ~11~·~1~ ~crs o;;~o~~ u~11~ 

O\:tries, and not upon the uwrus; rmd n patient may s ulfe r inteus<'ly at every 
monthly pt:riod, while havin~ 11 0 womb. or at least none capnble of m1:.•11stru-

~~i 1~~~~~~; ~i 1~ ~~r~~o ·~: .~:~·u ~1 ~~~t1::·: 1 ~~ ;~ f ~1~:~~~ ~ ::: t~:~~j o i ~1 ~l; 1~v\\~a~f IL~~1til:1i1~ I ~~:~1\1>~ ~ 
tion, that then• is a well.fornwd womb-evt•11 thou::rh not di1'fen1lt•d-an 
operation such as was de:icriLcd in tl1c last section might be justitiablc, though 
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full of clanger from the ri,c::k of opening fhe pcrilo11ral cadty. If, howcn•r, 
it be found that there is no womb, or merely a rudinw111ary uterus (a:.; in a 
case under my cnre at the Episcopal 1 lo1'pital), no opC'ration wliaten:r i;:liou ld 

l:ff ~:~:~:: :~~::E:~~~::~:::·,~~~~~~~;'l:~,::~_'i,~,:,' ;:::~;,~~;:~,~F::::,,~:~'.,::;~~:.: 
;~~J~~~~~11l:tJ~~~l~:~l~I~~ ~:a; ~·~1 :: ! ~el~~ i~~::e~~:O~~l\I ~::~·~;C\';~.h~t S)l:~~\~n;: ~:·:S 1~~:: r~ 
and the mother of his children. Prof. Gro::.s .c:: pt-aks none to strongly when 
he say::; that, in such case~," nothing is to be done . . ; the woman is im
potent, and therefore disqualiticd for maniage." 

li.Ton-Con_qenital Obliteration of tltl' Ya,qina re.c::ults from adhesion of the 
vagina l walls after slonp:hing or se\·ere inflamnml ion; it i:; most common in 
married women after labori but may occur in young girls or ch ildren. Tlie 
dio.<pwsis from congenital absence of tl1e vag:i11a can be readily made hy 
simultaneous rectal and \·esical t'xploratiun, whicl1 will, in a tase of non
eongen ital obliteration, r(·\·cal the exi.-tence of a dense ~cptum, three-quarters 
of an inch or more in thick11e~S-whercas, in a case of impcrfonttc \'agi11a, 
the i11strumcnt in t.he bladclPr and the finger in 1he rectum seem almost to he 
in apposition, and me evidently separated hy a very thin layer of tissue. Tile 
treatment of the aflCction now under considerat ion con~ists in cndea\·oring to 

~1~-~~ ~t~~ ~t~~1 a\1;.~,t~~111~~~ 1~ t~ 0~~~~: .i o u ;, ~:~ "~~~; .'. ~ :~ 0 ~c ~ :· e1~t~ 0~~ ~ c~; r~~il ~;;a~: ;~c~~c~~:11~ 
of dauger, hut is the only r<'source-::1.11d lweomcs impeniti\•ely necessary, 
when the uterus is distt:nded by the menstrual accumulation. 

Double Vagina.-In many cases this condition requires no treatment, 
and may be looked upon as merely a pliysiologieal eurio:o;ity. Should, bow
en·r, it Lecome neccssn.1·y 10 divide the vaginal septum, th is may be readi ly 
effected with blun t point<'d sci~l'-lors, :.ulhcsion of the cut surfaces being pre
vented hy the introduction of a sirip of oiled lint, and cleanline~s secured hy 
the frequent use of detergent injections. 

S1.i1w 1c.\L D1SEASES o•· TITE Yu1.YA. 

Hypertrophy of the Labia MaJora is usually an inflammatory eon 
ditioui d<·peuding, as in the case of the lips, upon the presence of n fi.;;surc or 
excoriation, and slowly disappearing when tl1at is healed. 

HY:pertrop~y of the Labia Minora is occasionally met withi rc
scmlilrng anatonucally what has been dcscrilied ns the "fibro-cellular out-

~~;\;~{~~~~~ii};~~~~~~~~f ~g~~:~~~ 



SURGICAL DI SEASES OF TllE VAGINA. 971 

may be quite profuse, and may po!'.sibly require the application of the actual 
cautery. 

~~if ~f.:'.1i~~i~5~~~:·~~f.:,~¥~.~;~,:~:~,T~:~~z~~'.::~F~~:~l:~~.~:::'.~:~~~~:'.1,,;i,:·~1:~ 

Tumors of Yarious kin1b are met with in tl1c> labia, the mo:-t {'Ommon 
bt>ing the cys ti c tumor, tho11,1:.d1 fatty, fibrouo:, and \·a~eular g rowt hs ar1• also 

~5:~\f :~~~:,Ai\lff :~~;~;~<~,i~ii;:~~~~ii:~~~:i1~;,:Fi~j~}~~\;\~:::L~'.~!.(~~i·~~i~~I; 
time~ a.tlains a very large s ize. The treatment of rhe la11 e r consi,,ts in ex-

~:~~~:;, C(\ 
11\~ i t~1p~~r:~~:11 (;~~:l '~~·i 11111~11 1\\ 11

1
;: 

1 ~:~ :·i c; :·~~: :: ~ (~:~~:~: v ~~~,8~~~:~ ~.~ . ~~11~\ 1 t~(;~ ~J 
by pre<:.;ure nn<l the u~e of a T bamlagl' . .Fibrous and fatty 1umors of th e 
labium also requi re exc is ion, \\'hile na:ri in thi s part may be con\Cnicntly 
trea ted by ligat ion. 

Hydrocele of the Canal of Nuck is a rare affection, which was 
reforrt=d to in spcakiu:r of pudt·11dal hernia ( 1 1a~e 80:'l). The treatment con
Sil:i tS in the formation of :t St!ton, or in tli c injL'Ction of iodiuc. 

Malignant Disease of the External Genitals may he primary
in which l'ase it is wmally epill1dio11wto11s-or M'COt Hl11ry to ('aneer of t11 e 
Yagina or uterus, eithrr of the sl'irrlw11s or enreplialoid n1ric1y. The vulva. 
j,_ al,.o, "Omctimc:', the "'C'at of rodeid ulcer. The :'Oil' lreal111ent for a11y of 
the:>c atfr·ctions i~ exc ision , which i;o. howc\Cr. 0111.r ju:-;tifiable when the dis
ea"c• is so limited as to admit of complete ex tirpation. 

""'"' sy n1pto•ns, aud de
page ·128.) 

Noma Pudendi hns already been referred to al page 392. 

The Speculum is a n in.;tnunl."'nt co1hl:mtl.v required for exploration of 

thL· uppe r part of tbe \f1~inn. am! tlie CC'n- ix utt•ri. F or ordinary purpo-.c~, 

the be.;l instrumenB- nrc til e ~imple C!Jli11drital spPtulum, made of p;la"S 1 

coat(~d like a mirror wit Ii quit·ksil\'l'r or ti11foil. awl CO \'(•rf'fl with Jndia-rubller 

(Fi~ .• 5:37), and 1he bi1wfre speculum, of wliieh tli(• lie~ t form i ~ that known 
a:-; CusC'o's ( F'ig .. 538). F or s1it-cial ea.."C-", 01h<•r i11:-trumcnl-" may be required, 
s uc li as the duck-billed spec11/u111 ( Fig-. . j JH), c• ithl•r in its origillal fo rm , or 

:~;~~rs t:l(~.; :~~~~~?s u~e;~:~~ ~~:~~at;~~;,, 7,!'111 I; •;1.~ ;~~ ~ ;~ ]:.:'.;~~; :: d 1~~~11 ~~~~~1~ ti!~;, -'.:c ~r t~ ~. ~ 
somC!w hat s imila r ingeni ou:; tontri v;lll('f:ti of Dr. ~\lht•rt IL Smi1h :md Dr. J. 

~:1i:~~l~!;:11~i1:1~~1 i:1ierif~:~tur~~1~t'~101:i1g 111 11;~ (~~ ·~:~~1~1 :~~u~1~: ~gec~t~~~~~~ 11:.';t~,';~ ~ 11'.:~ 
rn ent s. 

The .speculum shoulll alw:iys Le introduced (well warmed an<l oiled) under 
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Cylindrical ~11cculum 

speculum may be con\'eniently effected by sepanuing the ,·aginal walls with 
the fore :rnd middle fingers of the left hand, and !:' lipping in the i11stru11u.mt 
beneath and between tht•m. 

Painful Ulcer or Fissure of the Vagina.-Thi5 affection is clo~t·ly 
nnalogou~ 10 the painful ulcer of the rectum or anus, nncl ret1uin::. precist·ly 
similar treatment. (See page 823.J 

Polypoid Growths1 belonging to the cl:1$S of' fibro-cellular tumors, are 
occa:;iionally met with in the vagina, and may be t1·(•a1cd by arnlsion (if the 
pedicle is very small ), ligation, the icraseur, or the wire loop und galrnn ic 
cautcry. 

Cystic and other Tumors in the walls of the Yaginaare to be treated 
as sim ilar affoctions of the vulrn. Oancer of' the vngina seldom ndmits of 
opcrati\'e intcrforence. 

Prolapsus of eithC'r the front or back wall of the ' 'agina, may take place, 
constituting, in the fornw1· ca:-:.c, a rn,ricty of ht•rni:1 of the· bladder or urethra 
(cystocell·, 11rethrocelP), au ll , in the latter a similar condit.ion of the 
reel.um (rectocele). Iii mo,.;t instances, rC'licf may Le afforded by 
the m:e of :~ guitahle 1ws~ary or bandage, occasiona.ll y a more radical 
measure may be rl.!quin•d; thi" may, in a case of t•ystocelc or rectocclc, con
sist in denuding a circular 8Ll'ip of the rng"in:i n<•ar its orifice, and brin~ing 
the side:; together with ,;uturcs, l'iO as to obtain adlw;;;ion of the labia majora 
for 1he lower ll1ree-fourthil of thei1· extent; or, if t lw c·a .. c be complic:11ecl with 
prolap~us of' the uu•1·u~, in 1le11mling a. lonp;it1ulinal istrip on either gi1h• of the 
\':lg'ina (o r, which is ht•ttt•r, a hro:\!l trianguhr >;pace on the posterior wall or 
thl' canal), an1 l then lll'inp;ing' tht• l'<'IW su rfaces togrtlu.T, sons to reduce the 
c:di1J1·e of' tl1c ni.giua tltrou,:;lt its ent ire length. The 1urmcl'Operatio11 is known 
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as h'pisiorrliaphy. and the l11tter ns Ely
trorrlurpliy. Bpisiorrlwphy has been 
modified by .l. Bdl by splitting instead 

~:~cf~~·~:r~.:1 ~11~;.~:7~,:~~f~
1; ,~~;~~~',1.~;~,~~~ 

fistula. Thomas has modified the ope
ration of' elytrorraphy by separating !he 
lay~·r::: of th e n1ginal wall by a sub<'uta-

Fig. 539. 

Thom:i.s'11clamp fo1· elytrorrhaphy 

;:~::;~:'.'~,.i~1'.i:·~:~~i1,~~::~:;c~;:s,:i~~Ifi~~~:~'.1::~\1~'.::;~:1g~?.~ ::~::1;:.~~,.2~~:~:1~;~ 
9 16. 

Vaginismus is the nnme given by Simi; to an affection which coni;.ists 
in a hypem~stlictic condition of the nen·cs distributed to tho Yag:inal mucous 
nwmlirane at the po:=.ition of the hymen, leading to a spasmodic contraction 
of the sphincter ,·agime muscle, which renders coitus intensely painful, a nd, 
indeed. us;ually impo:;sible, and thm; practically nmkcs !lit! patient :;terile. 
The spasm of the sphincter may be el icited by the sl ightest touch of the finger, 
or enu of a camel's-ha.ir Lrush. Vaginismus may be an idiopathic affoc1ion 
occurring in pcr1'ons of a hyi'terica.l temperament. or may be due to some local 
cause, such as fi~surc of tile vagina or rectum , papillary tumor of the meatus, 
inflammation of the womb or vagina, eczema or prurigo of tlie nil\'a, neuralgic 
tumors, etc. The treatment consists in removing the caui'e, if thi s can be 
asccrf:\ine<l, and in the administration of tonics, and the use of sedatives, iodo
form Lcing specially recommended by T:\rnier. Auempts may be made to 
relie\'e the spa.::m by the use of rnginal clil11tors, or, if' neeei'sary, by a resort 
to operatin, treatment. The simph•st operation for vag:inismus <'Onsists in 
sudden dilatation or partial rnpture of the sphincter ,·aginre muscle, effected 
by introducing the thumbs and forcibly separating them (the patient being 
etherized), as in J~Ccamier's and Yan Buren':; metho<l of treating tissure of 
th t: anus;. Jf this fail, the remains of the hymen ll1<l)' be excised, and the 
sphinc ter partially diYided Ly a deep incii;.ion on eit her :; ide of the perinea! 
raphe (a:; recommended by Sims), or the pudic ne1Te may be cut-Ly direct 
incision, as originally r<•commcnded by Burns-or subcnt::uwuusly, us preferred 
Ly Simpson. These operations sometimes afford only temporary relief, and 
the constitutional trea1ment appropriate to neuralgia must therefore not be 
neglected after their employment. 

ScnGJCAL DISEASES OF TJJE 'GTEnes. 

Fibrous or Fi bro-Muscular Tumors ( Uterinf' Fibroids. fifyomata). 
-The:;e, which arc the most cornmon of tlm uttrine tumors, may occupy any 
port ion of tlie structure of the womb. They mn.y project on the outer s;ur
face of the organ beneath its peritoneal inYeStmcnt i may grow inwards, 

~:.~::~d ~~:~ ~>~:~~~~~n C<~ ;;~ty1~l~;~~; 1:i'.·li1~1:i~'. ~~:sc<~~l~~;~~)etc~1171111g!:iet h1~ i:~:~f i ~~~ ·~;~~ 
uterine w:ill. They are cla<;:s11ied accordmg to tht!ir situat ion i11to :'iUb~erous 
or sub-peritoneal; submucous; and interstitinl or intcrmurnl fibroid:;. They 
are but loo~ely attached to the surrounding tii>.sues, and sometimes attain a 
,·cry large size. Jn the mnjority of cases palliati'l.:e treatmml only is required; 
and it must always be remtmbere<l that llterint' fibroids ::'('Cm to disappear 

~}~0:11~~t~e~~t~~;~c~~o~~n~7 \~1~ 1~:~~~~.0'' ~;~~ ~~~~:~:r~~~fs~!~~c\,n'~;t~ 1~t~,·~:~t~1~t!~~~lf:, 
I tliink, the hypodermic use of ergot or erg:otin, as recommended by Hilde-
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brandt, SC'anzoni, and Keating, of th i5 city: my own experience with this 
remedy, though limited, confirm~, as fa r as it goes, tl1e favorable reports of 
those ::rentlcmen. The follow in::r formula will be found sntisfac:tory: LL Ext. 
ergot. fluid. f3i1'S; Glycerin~-e. f 3.i; Aqrne, f5ij. l\I. Twenty minims to be 
injcct('d once daily in l11e hypogastric region. 

ln cw:.cs of sub11mco1ts fibroids, e.rcision or avnlsion may be practised, a 
convenient instrument fo r the purpose buing the "serrated scoop" de,·ised by 
Thomas; but if tlic growth be attached hy a somewhat na rrow pediclc (con
stituting the fibrovs polyp11s or the ulcrn::;), it. will usually be better to remove 
the tumor by means of the ecrasenr, for tile chain of wh i ch:~ wil'C rope may 
be substituted, as recommended by Bra.xto11 J l icks, or a steel wire, as pre
ferred by Kidd, of Dublin . The frrase11r may Uc applied by the aid of the 
ingenious "porte.c/wine" of Dr. l\larion Simi'; or tlie simpler form of ini;; tru-

Fi)?. 540. 

FilJro-eelllllaruterinepolypus withhmg pedlde. (Bolvin and Dog~s.) 

~7,~.~~,.:~e:::c:~!1~ytl~r.,;~~1i~~~~~'i1~~~ 1 ·~ ~~u~1;~s~:~~1:1~~' :a~~; 1~ 1 :~~~1~;~ ~tfi1~eer6;:: 
::~~~ t~~I ~~\~CJ~~:~:\ ro c~~t ~~~:n~':,~~ ~:~;~~~, ~h~~li1<~e1~~:r:~.~~~ut:::~~h~~l1 fr:l~~~f~;~::l ~~ 
fixed in a hanUle, as i;;ugg"sted Uy Dr. A. JI. Smith, of th is city. 

A1~1~s::~~: 1'~~e~t~~~·~f;~~-,~::J~~,"'.l~:~n~~;:c;~~~i~th~~:~ br~~:~ ~;~~.~~~~n t~o~Z 
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~::~}''.~;~:~if if f ~0:1~i.,~jf i'.;~l :~:;f:::~:,;;~l~~,:!L~:'.;:::~~ ,~~,;·· ~::::...~:;:~~:~·~~ ;!;~,~~ 
ni1i .. , or PY•'-'lllia. and, though 
do11h1lc:<-. justitia.hle in exceptional 
C<15-l'~ . cannot. in my judµ 111 c111. 
be fl'tommendell a"' a gcHcral 
mode of treatmt'nl. . \_ .;.iruilnr 
opiuion is expres:;cd by Pozzi. 
who has colli;!t:tt>d Ii I l':H.'" of 
thi:-. operation . 11; of whi<:lt ter
min:ued fatally. 

~ l r. l. Bah·r Brown Jrn,;: rnodi
fil'd thii'. operation by -:imply in
ci.;ing the tumor, or ('\"l'll tl11' 

•mouth mul nel·k of the uteru:<, 
~o a.;; 10 d(•:-:troy the \itality of 
the growth. and promote it~ cx
pul .. ion h)· :;laughing. .\c~onl 

in'! to Braxrnn J li<-k ... an inicr
mural fihroid nrny -.ometime~ be 
conn!rtccl into a· polyptb by the 
a1lmini~tration of ergol. Emml't 
a1h i:-l' .. frcquPnt tnwtion upon 
thC' tumor "·ith tenacula or fo r
Cl'p,., .. o a,g to excite tontrattion 
in tlw uteru:-; , and thth promote 
e11ut'lea1ion and guard again:-.t 

Fig. 541. 

l1<•morrl1a!;!e. lu1er•1itial u1eriuell.brnid. ( Baru e-.) 

S11bsero11suterinefil>roid .. haYe. 
in a number of in .. tam't''"• becu remo\·ed l>y abdominal o;;ection, the opcra.tion 
!'<Ometime,..; i1H"oh-ing the extirparion of the t>ntirP uterus and both onll"ie~ 

( .. Pe pa;:re ~..i:J) . Thi.;. modc of' treatment muler any cin.·um ... tancc:-; i~ rcpkte 
with 1 l an~cr, and can onl_\· be ju .. 1iliabl1:: in t'Xl'Cptional ea~es. Th<• "'tiui:-tics 
of tlie procei lure lia,·e llt'('ll inni,..;tigated by st•n•ral wrilt'l':S, the most n·t·cnt 
lJt•ing Pozzi, who fimb that 11!1 ca:<f::;., including tho,.e collected hy Hou1h, 
Kt(•l;t•rl<'. Caternauh, and Pean a111l Cnly, ;:.ra\·e 77 death,., a mortality ol' 
1warly ~;.) per cent. Dr. 8utton ha.; remon•cl a ~uh~eroti.. fibroid tiirtlll,!!h an 
im·i .. ion in the po:"terior wall of the \"a!!ina, but the patient died in six houri\. 
Dr .. . Kimball and Cuuer ha\·e met with some ~uccl' .. .,, from the use of gal\ :1no
punc1ure in the;:;e ea,e,.. 

Fibro-cy stic Tumors of the Uterus ha\·c been particularly !-iltulied 
in rhi.., coun1ry by C. (' . Ll'c. Atlee. Pt'a .. lec, an<l Thoma~. They ha\'l' often 
bceu mi:->taken for ornrian cy .. ts (see page ~37). Only pall iatin_' trca1mc111 
is as a rule to be recommended. 

Polypi of the Uterus uo;ually belong to thP .fibro-rellnlm· or my:ro-
111atous \·aricties of tumor, and are often n,ry \·a .. cular, anfl :1ct•ompaniccl 

with an inereased denlopment of the glandular structures of' the part. Tiu: 
l1ard or fibrous polyp1ts 1 a rnriery of the uterine fibroid, ha.-; alrmdy been 

n,ferrecl to. Polypi arc wmally auenclt>d by more or k .... profmw hcmorrhag-E>, 
which exhau!'<ts the 1mticnt and urgl'ntly demands ~uq::dcal in1erfen·11cc. 
Tht~ treatment consist~ in eHCct ing the extru . .i.ion of the polypus from !hi" utcru~ 

Ly drawing it down with forceps, or , i f this cannot be done, by di l:lling or 
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Pig. 542. ::;1~ti:::fn~ :~~ s1~!~i~1;r ~!~o;:~::~~ 
in tht•n dealing with the growth 

~;' l~~cit~!~•~t~~'.~~i~~~:~!~::~.i,o:~ 
tlte way already mentioned 
(page 971). Dr. ?llcCJintock, 
of Dublin, recommemls the 
employ ment of a hemp srtw; 
a Joop of twisted cord is made 
to ::;urround the base of the 
polypus, by aid of a double 
canula, the la.Iler being then 
lidd by an assistant whilf' the 
growth is cut through by 
drnwing the cord backwards 
and forwards ~\s in using an 
ordinary chain saw. lt may 
be occasionally 11ecessary to 
attack the polypus while sti ll 
within the ut erus, but the ope
rntion is under such circum

attended with great 

Myeloid and Recur
rent Fibroid Tumors 
(Sarcoma la) ltn ve been occa
s ionally observed in the ute
rus; the 1reatmeulwou ld con
sist in excision. if the growth 
could be enti1·ely extirpated 
without too much risk to the 

Malignant Tumors of the Uterus may be eit her cance rous or 
epitlteliomatous. Cancer of the 1ilerus is usually of the encephaloicl variety, 
though scirrhons and colloid growths are also met with in this organ; the 
treatment should, in a nry large majority of cases1 be merely palliati\'e, total 
extirpation being almost imposs ible, and partial Pxcision, unless in very ex
ceptional instances, being worse lhan useless. Epithelioma commonly attacks 
the os and cel'vix uleri, and may appc:.i.r in one of two forms, viz., as tiLc so
cn.lled '•corroding uiel'r, " or as the "cauliflower excrescence." The treat
ment consi~t.s in amputation of the neck of the uterus, if' the affection be 
rcco,!!nized sulli cientl." e:1 rly to allow of complete remond, or, if not seen unti1 
a later period 1 in cm1teriza1ion of the surface of the growth with caustics or 

~~;a~~1~1~ 1~1~1 ~1~;:e!;~,e:tl~~S;~~~~~c0~n~is::~~c!:.1~i:~·i;~a~c ~:~~h:1~ 1~~;;c~a~.~ t~;· ~~;~ 
rnntage by A. R. 8impson, Simon, l\lunde, .Parl'y1 Goodell, and others. 

Procidentia or Extreme Prolapsus of the Uterus may occa
s iomdly demand operntivc treaunent; this consists in first amputating the 
neck of the organ ( if it bt• much enlarged), and Lhen perfr)l.'ming an episior
raph!J or elvtrorraphy (p. 973). or <~ trausverse obliteration of the ·1x1.1ina 
(p. 948;. This mode of treatment has been adopted in several cases by 
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Dr. ,V, Goodell, of this city, with most grMifying results. I(olpoperineo
plasty is another operation for the same purpose, dcvisecl by Bischoff; it con
sists in dissecting up a tongue-shaped flap of mucous membrane from the 
posterior wall of the Yagina, and denuding a tl'iangular space on either side; 
the edges of the flap are then stitched to the anterior edges of the <lenudf'd 
spaccs 1 and the wound closed below with deep sutures, as in the operation for 
ruptured perineum. 

Amputation of the Cervix Uteri may be performed by tlic aid of 
cutting ins1rumcnts, by means of the ecraseur (Fig. 542), or by tlie use of 
the wire loop and g:11Yanic cautery. " Then the first mctho<l is resorted to, 
the part to be removed should be fully exposed by means of' a du<'k-b illed 
speculum; the neck of 1he womb is then slit up on either side, and its lips 
successively excised with suitable scissors, the uterine mucous membrane 
bf'ing finally drawn forward (as advised by Sims), and attached to that of the 
vagina. by means of ~il ver sulures. Dr. C. F. Clark, of Brooklyn, employs 
toothed sc issors, dispensing with the preliminary slitting of the part, and 
lcaYing the stump to heal by granul:l.tion. 

The subjects of' Lacerations of the Female 
Ovarian Tumors, and niseases ~f the 1llamma1·y 
referred to in pre,·ious portions of the volume. 

G2 
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355 hosvital g:rngrl'nc, 395 
rn;.tuo-myclitisoftibin, 5G7 joint wounds, 211 
syphiliticd iseafll'Ofsk ull ,451 laccrat('d\1·ounds, 148 

Allen, I I. IL , taxis for hcr11ia, 777 nccroflis, 575 
J\lli es,intcrnal11rcthtrntom.v,926 onychia,501 
Allinghnm, (:olotomy, 810, Sll ost('o-myclitis, 5G8 

prolapsnsofrectum,!:'33 tetanus,520 
Alliott, uri>throplasty, 937 trau111:1tic gangrt'nc, 149 
Allis, dislocation of hi}), :!90 ukcr, 3~9 

ctl1er inhal('r, 77 Amputation at ankle, 122 
fractureofft:nmr,258 of arm, lHi 
11ernia-knife, 782 cenix uteri, 9i7 

Alopccia, syphilitic, 44G, 448, 459 nt elbow-joint, 115 
1\ltcr11tivcsininflamm;1tion,Gl of fingers, 112 
J\ltl'ruating calculus, ~!i2 foot, 118, 123 
J\ll hof,canthoplast.'", 649 forearm, 115 
.\Jvcolarabscess,7:!.7 li:wd,112

1
114 

c:rncc r. See Colloid. at hip-joint, 127, 617 
s:m:orua, 482 knee, 125 

Amanrosis, titi8 knC'f'·joint
1 

124 
fro111extra-ocularcauses,6H ofll'jt, 1:?3 

AmhC'r cataract, 6til mdatarsus, 119, 120 
1\mh\,\·opia. Ste Amnurosis. 1wnis. 9:i0 
Awetropia, 676 abon~ should('r, 11 8 
1\mmonia in d1loroform poisoning, 7J at shouhll• r-joint, 116 

in s hock, tii sub-astragaloicl 1 120 



Amputatifln-
of thigh, 1:26 

tar,.u,.;,l::?Oetsrq. 
thumb, IH 
tol•s,118 

at wrist-joint, 11-l 
Amufl,.;nt, colotomy, 810 

imp1·rforntcvagina,ft69 
Am,,·gd;i.li1wch:i.ncre, -1-H 
Am,q;daloitl bubo, 4-13 
Amyl, nitrite of, in chloroform poisoning, 

7;; 
intl.'tanus,520 

Am~·loitl 1lt>gt•neratio11, 2:l2 
Anrestlh""ia, hi,..tory of, 73 

local 1 7!-i,79 
,-arious modes of producin::, 73, 76 

ftsrq. 
1\nrestlwtit·s,71 

cn.st•JO in which they mny be used, 72 
in cataract operations, titi3 
dl•ath from, 75 
in di·dO<'ations, 273 
cffectsof,H,75 
1m1tic dr~nm.s produced by, 79 
infraetures,221 
prl•cnutions in use of, 7-l 
result:. of operation..,, how inlluenced 

by, 72 
in strangulated hernia, 7iS 

Anatomkal origin of cauccr, -192 
1\nchylolih•pharon, 685 
AnchyJo::;is. 596 

continuous extension in, 597 
ofclbrnr,600 
fabe,596 
fibrou,.,596 

C'Xcisionin,598 
ofhip.599 

jaws. 737 
fromburns,303 

knee, 5!'18, 600 
pas!'in~ motion in, 597 
rupturing adhl'sions in, 597 
of shoulder, 600 
in!ipinC'discase,6-l2 
of stapC'S to fenestraovnli!'I, 699 

Andrew;;. dl•te<:tiou of calculi, 850 
painJp,__., operations, 1-lO 

Ant.'1,opnationforaneurism, 5-11 
Aneuri'im oraueurisms, 532 

amputation for, 9~, 551 
by anastomosis, 525 
artPrio-vcn()us,551 
bruit of, 536 
cau~es of, 533 
cirsoicl. See.Jort(>rialrnrix. 
death from, modesof,539 
diagnosisof,537 
diffuse,J,537 
clissecting,532 
erosion of bones by, 536 
fusiform,532 
aftngunshot wounds, 168 
hcrnial,195 
intra-cranial, from embolism, 53-l 

An1>urism
miliary,inapopluxy, 53-1 
orhital, U~7 
OStt"QiJ,r1j!) 
pn•ssurc-l'lfocts of, 536 
pulsation in, 535 
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rncemosu See Aneurism by anasto· 
mosi::1. 

ruptureof,fi39 
sacof,534 
saccu\ated,r,32 
secondary, 5-l:l 
sizeof.53-l 
special. Su!the particular Arteries. 
spontancouscurnof,538 
structureof,5:3-l 
in stumps, 105 
symptoms of, 535 
terminationsof,538 
thl'illof,536 
traumatic, l!l-l 

nfter tt•notomy, G35 
treatment of,539 

by aCUJHC"Slll'C 1 5-15 
acupuncturation,550 
amputation, 551 
caustic,551 
compn•ssion 1 5-16 

digital,5-l7 
instrumental, 5-1G 
rapid,5-l7 

flexion ,f1-l9 
galvano-puncture, 550 
injC'ction of coagulat ing 

liquids,550,563 
ligation, 5-10 

oncardiacside,541 
di:::tal sidt·, 545 

manipulation, 549 
mcdical,5-lO 
by "o\cl operation ," 5-10 

strangn lation,550 
ofpa1·ticular . Scespccia!Artcl'ics. 

tuhular,5:\2 
"aricose,19G 
,-arieticsof,532 
•cnous,ll.i9 

Aneurismal diathesis, 53-1 
needll•, hil 
,·arix,J!l5 

uon-traumatic,551 
in stumps, 105 

Angeiol('ucitis, 505 
Angeioma, .J77, 525 

of penis, !l.J9 
AngN, displacement in fracturedcla,·iclt•, 

218 

Ang~~~~1~l~~~:!ai~~'~;~;~i~~~a1~~~:·e;ri-l~1;95 
Animals, rabid, biteoiof. See Bit1..•s, 
Ankle, amputa.tion at, 1'.!2 

diseases and injuries of. See undur 
Joints . 

dislocationof,297 
excisio11of,211,fi22 

for gunshot inju l'y, 1G6 
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Ankle- Arrows, cttustk, in c1mcC'r, 494 
fracturcof,268 inc:1rhun('ll',30t.i 
weak, U3ti ..Arsenic in cancer, -!t.13 

Ankylnsis. SN• Anchylosis . Arterial py:emia. See Py:emia. 
Annandale, ('xcisio n of tongue, 726 thrombosis, li2. Ste Thrombosis. 

varicocclt',961 transfusion 1 bS 
varicoscancurism, 196 Yarix, 525 
wounds of tendons, 208 Arteriotomy, b7 

Ammlar!!tricturcof urethra, 920 Arterio-n:nousaneurism, 551 
Anodynes in infl:unmation, 58, (il wounds, 19il 
Antepyrctic am1H1tations, 109 Arteritis, 529 
Anterior sp lint, ~mith's, 262, 263, 267 Artery or a.rtcril's, acu1)rcssurc of. See 
Anterior-posterior curvature of spine, 641 Acupressure. 
l\nthrax. SceCal'ln111cle. ancuristnof. SeeAneurism, and spc-
1\ntimony in intl:imnmtion, GO cial Arteries . 
. .\ntiscpticadhesi\'eplastcr,150 constrictorfor,181 

col\odion, 146 contraction and retraction of, liG 
ligatures1 ()7 contusionof,172 
tt-en.tmcntof wounds, 149 diseasecsof, 529 

Antiseptics in iuflamnrntion, 58 syphilitic, .J50 
Antrum, diseases of, 729 forceps for, !Hi 
Autyllus, opcr:ltion for ancurism, 540 hemorrhage from, 174 
,\nus, artificial. See Fistula, fecal. injuries of, li2 

~:~~::: ~:'. 8=~~e }'istula in ano. ligat~~;1 i~tAa1!;natio11, 59 
malfol'llaatious of, 812 joint-wounds, 212 
malignant disease of, 818 lines of incision for, 196 
neuralgia of, 833 secondary hemorrhage after, ]93 
pruritus of, 834 ocelusion of, 529 
sacciformdisc:1seof, 833 gaugrcn(> after, l!'.13 
ulcer of. painful, 823 from injury, 172 

tuherculous,825 rcmotcconst•qucncesof, 194 
Aorta, aneurbm of abdominal, 559 iu py:emia, condition of, 410 

thoracic, 551 ruptured, 172, 368 
compressor for, 94, 130 amputation for, 92 
ligation of, 201, 559 in dislocation, 2i4, 2i5 
wounds of, 365 fractun', 227 

Aphakia , 6i6 wounds of, 173 
Aphthous ulceration of penis, 948 in compound frncturcs, 229 
Aplastic lymph, 37 in proc1·ss of n·pair in, 176 
Apn~a, trcatmcut of, 349 rnl cs for ligatiou iu, 182 

in wounds of neck, 3-!4 Artery or arteries of arm nnd forenrm, 
Apoplexy of marrow, 56G nneurism of, 558 
Aqua Couradi, ti-17 axillary, anrul'ism of, 558 
Arachuitis, erys ipclatous. See Erysipelas. li gation of, 200, 558 

traumntic, 313 bracliial anc:urism, 558 
Areola of breast, condition of, preceding ligatiou of, 200, 559 

di~~:~~1~~.Y7~~11cer, i52 br~~:::~~~~phalic. See Artery, inno-

Areola1· tissue, discas(•!i of, 505 carotid, ancurismof, 554 
syphilitic.-, 45(1 internal, ligation of, 555 

lesions of, in pyremia, 410 ligation of, Hl7, 554 
Arlaud, disarticulation for osteo--myelitis, cerebral disease after, 544, 

568 555 
Arlt, diseases or eye, 672 et seq. in excision of upper jaw, 733 
;\rm, arn1rntationof, llti wounds of nt.•ek, 343 
Arms by, radical cure of hernia, 768 for neuralgia, 516 
Arnott, an<.estlwtics, l'ffoct of, on results facial, ligation of, 198 

of operations, 72 femoral, common, acuprcssureof,562 
coldasananresthctic, 78 nncurismof,561 

in cancer, 493 Ji~ation of, 203, 562 
fluid prf'ssure for clilntation of stric- deep, ancurism Qf, 5G2 

turc, 925 ligation of, 203 
fracturoof axis, 331 superficial , aneurism of, 5G2 

Aromatic wine, 435 diffmiNI, 563 
Arrow wounds . See 'Vounds. l igation of, 203, 562 
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~\rtny- .:\rlhritis-
gl ut eal , aneurism of, 560 of 11acro-i\iao joint. See Sacro-ilinc 

ligation of, 201, 561 disC'as t>. 
iliac,common,ancuris m of,559 suppuration in, 585,58i 

ligation of, 201, 560 tenotomy in, 586 
extc rual ,fl11trnrism of,561 tr:wmati<:,210 

ligation of, 20:?, 562 Arthropn.th.Y from lll'n·e lesion, 5!l:3 
interna l , aneurism of, 560 Articular changes in dislocatiou, 2il 

li gation of,201,5!.il n('urn lgia,G03 
innominatc, ancurism of, 552 Artifici:\l anus. s~e Fi~tula, fecal. 

ligation of, 196, 55 ti limh, :ulnptation of, l(q 
intercosta l , hemorrhage from , in chest nwmhr:ma tympani, 694 

wounds, 359, 361 pupil, titiO 
injury of, in fracturecl rilts, 2-:12 rt>spirntion, 349 

intcross1.-ous , ligation of, 201 Ascitcs , diagnosis of, from ovarian tumor, 
intra·cranial , a.ncurismof, 555 83U 
intra.orbital , aneul'ism of, 555 Aseptic traumatic feve r , 51 
ischiaticor scia.ti c, aneurii;m of, 560 Ashhurst, S., rupturoofbi cC' pS, 2fl7 

l igation of, 201 Ashmead , amputation at hip·joint, 12fl 
of leg and foot, ancurisms of, 5G3 Asphyxia.. See Apnca. 
lingual, ligat ion of, 198 As1Jiratio11, 88 

fo r maliguant tumor of ofau(' uri sm,540 
tongue, 727 continuous, 103 

mamma.ry,internal, hemorrh age from, Assist:mts , duties of, in operations, 70 
in chest wounds, 359, 361 Asthcnopia, 676 

obturator, rela tions of, in femoral her. Astigmatism, G76 
nia, i 99 Astraga.lus, cli!llocation of, 297 

occipital, ligation of, 198 excis ion of, 62;3 
peronea.l, ligat ion of, 204 fracture of, 269 
popliteal, a.neurism of, 562 Astringents in inflammation, 58 

ligation and compression in, Ataxia, locomotor, a cause of fracture, 
compa rcd,5-14,548,549 214 

ligation of, 203 Ath cromaofartcr ies, 53(1 
rupture of, in fractured kneti, Athcromasii~, 531 

:l28 Atheromatous ulcer , 530 
puclic, a.neurismof, 560 AtlPe1 J. l .. , ovariotom.'·, 841 et SffJ · 
radi al, ligation of, :?01 . .\tk-e, J. L. 1 Jr., rupture of trachea, 3-15 
sciatic. See Artcr.v, ischiatic. Atlee,,, .. F., eructation inaortica.neurism, 
subclav ia.n,anc urismof,555 536 

ligation of, 19b, 5:"1 7, 558 hydrocclc ofht>rnia.1 sac, 765 
intra-thoracic inflammation Atlee, \V. L., arsenic in cancer, 493 

after,544 ovariantumors,836etscq. 
temporal , ligation of, 198 Atlo·axoidjoint, arthritis of, 645 
thy roi d , ligation of, 198 Atony of bladde r, 898 

for bronchocele, 720 Atroph icsci rrhus of breast, 757 

tibia.~~~~~~~~'.1 r0~i>;~~e of, in fractu re !~3i~~~~ ~~~~~~~;'.c, ~~= JfE>atus. 
ofknt:e, 227 ucrve, !('sions of, 699 

ulnar, ligation of, 201 Aura.I poly pi, 690 
,·crtehral,aneurismof,555 specu lum, G89 

ligation of, 198, ;;55 Auricles, diseases of, 688 
Arthritis, 583 Auzias de 'l'urcnne, syph il ization, 4UO 

acute, of infan ts . 586 A\•cry, sta phylora.phy , 739 
amputation fo r, 588 urethrotomy, externaJ,929 
causes of, 585 Avulsiou of limlJs, 147 
chronic rheumatic. See Arthritis, amputation for, !ll 

rh eumatoid . in rcducingdi>'loca.tions,275,277 
excisionfor,588 nasalpolypi,705 

gcla.~;~i~~~ 1~~~r , 588 Axil~~:··c~i~;~~~i~n of humer us into, :!tltl 

of hig;{:~~~~tei;~1 1~~f11~!~<'6~~· Axil~~ii'ur;,t~~;;rng~::;~1~t~?i·n excision of 

~~~;e;;~·.~;~~~~~~.::::'~/;,:m fractuce, Aycc:~!~!~:~~~.?..~,b~~~~·.:;~' sS~nc, 332 
21J9 
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Billroth- Blanchard,o;ilrcimalaC'ia,5i6 
Jl.ncmia, 411 Blandin, hardip, ii~ 
Sl'coudnry fen.'r, 5(l re!\l•cliou sound, li07 

Birk~~'f: 1~:11:·~~1i~~tio~:,u~·~l~s9cs of death after, ~~:~;~i~i~l· ~lil:~,t b~J;hthalmia tarsi. 

lw;.~;t, clis('ases of, 751 ct seq. gi~::::~;i'.'l:i~~i':i4228"e Gonorrluca . 
fracturcofacctalrnlum, 2-:13 of lachr.n11alsac. Seei\Iucocc\c . 
hl'rnin, 761 et seq . Blt·phariti~ dli:ui~, tibl 
sc1·otum, wounds of, 3iS Blepl11tro.~pn.:;m, {i.'d 

Bistour~·, 9;; Blind fistula in ano, 820 
Bitl'>!>Ofrabi1lanimals, 154 u1·inar_v,036 

;;11;1.k1', 153 Ilih·s, b2!i 
Bh·ah·(' ~pcculum, 971 Blindnt•>-;;, ni·n·ou~, 668 

Bl~~~l;~~:· ~~~·aginal suppositories in gon- Bli>i\~:-~<;l1:. 1f:n:1(;~~~1~~~·~~25 
Black cataract, 661 Blizard,comprl':'iSionofancnrism, 5-:16 
Blackman, anch,rlosis of knee, 601 mood calculi, 851 

an('urism .. 550 in inflammation, 35 
disloc:ltions, 275, 276 loss of.. ,1,,'ee ll cmorrhage. 
fractun~ ofpatdla, 21.i5 in pyxmia, 410 
r('S<'ctionofsacrum,336 transfusion of, SS, 178 

Bladdn,ah,.+..'nceof,bbS i n pyxmia,-H-1 
aton~0~1~,P~~~ting lithotrity, 

868 
Bl~_!s;s tncthod of operating, Esmarch's, 

bar at neck of, ~96 Btoodletting, 81.i, b7 
calculus of.. See Calculus, n~sical.. in a1wuris111, 5-!0 
cancerof,896 intlanunation,58,59 
catarrh of, S9-1 luug wou nds, 360 
clots in, b9 7 s hock, 135 
dbea;iesof, SSS s t rangulatl•d hernia, 778 

malignant, complicating Bloodnsse ls in intlammation, 35 
trity,868 injuricsof,1G9 

stru('tural,8!15 in p_vremia,-HO 
exploration of. See Sounding. Bloxam, dislocation tourniquet, 273, 29-t 
extroHr"ionorexstrophyof,888 Bluepus,3fl 
fi,..surc of neck of, t-97 llluhm, stati~tics of trephiniug, 322 
fiiituhe of. &e Fii:;tulre. Bocek, syphilization, -l!.iO 
fordgn bodies in, 37!.i ll<x>ckd, arn.•stE·d <lc,·eiopment in joint 
hemorrhage from, 8!17 disca!!1•, li05 
hernia of, ititi, 892 exte rna l urcthrotomy, 930 

calculus in, SSS n oggie, ho!!pita l gangrene, 395 
inflnmmation of. ·'<'e Cystitis. Boil. See Furun<:lt·. 

afte r ;;;pinal injuries, 32i Boinct, iodine injPction for ovarian cysts, 

:~~.t~~~l;:,~~f:!~2 no~:1~ot, dislocation of hip, 294 
~~\t~~;111i~i~o~~~ ~~:s;~o Bok~·~t~~11~;~·~~;:~1i~;t~~:~e~!~ 1-13 
:J:~:'i:0:;, ~~~~;otomy, 8i 5 :!¥,·,::::.::;;~~ ::::::::: :.::,r::~~-'.·:;· 
~~,~~f Ii~f ME.~:: ndne, 933 Bone~~E~!~(f:~i:;1F• 

2

r:~cturn, 234 

sacculatPd, 89J ccct•utric, 235 
complicating lithotrity, 868 bending of, 209 

:~:.'.l'~.:r,;~hr;,::,~ ... ,-esica1. :~;:;E?~'.: :~~~~8','~is 
tubcrclt'of,8% cystsof,577 

Blok~~~g:.~5! i:~;f:e;9 lithot,ity, 865 ~f;~~f~'.fr~'.~J~&;f~F:fi?63 
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Brachio-ccphnlic artery. See Artery, iu
nominatt•. 

Brachym<'lropia. Sre Myopia. 
Bracketed splint, 263, 6::!0 
BradlPy, incun·ation of pe nis, 94-4. 
Ilraidwoo<l, py:cmia, 405, 414 
Brain, r111c11ri:rn1 in. See Arteries, intra

cr:rnial. 
changl·S in, afl<'r ::m1putation, 10-l 

in hydrnphohia, 155 
comprl'~sion of. See Compre,,.sion. 
concussion of. SreConcus:sion. 
congcstionof,frominjuricsofchl'1't, 

358 
contusionof,308 
for,.ign bodies in, 317, 320 
fungus of, ti38 
liernia.of. Srell<'rniaccrebl'i. 
infla.mmationof,313 
injLLri l'SOf,307,317 
in py:emia, 409 
syphiliticnlfcctionsof,-1-19 
wound:sof,317 

Brainard, anchylosis of knee, 601 
fracture, badly united, 233 

ununited,231.i 
spina bifi<la, 640 

Bran dressing for compound fracturc,231, 
267 

of membrana Brander, puncture of bladcler through 
symph_vsispubis, 008 

J3rasdor1 opcrntionforaneurism,545 
J3rnuu, excision of upper jaw, 735 
J3reast,absccssof,7521 754 

cancerof,757 
statcofarrolatlreceding, 752 

cystsof1 prolifcrous, 756 
simple, 755 

diseases of, 750 
in male, 760 

excision of, 759 
gathered, 752 
hydroccleof,755 
hypcrtroph_y of, 750 
intlammatiouof, 752 
milk-tumor of, 751 
neu ralgia of, 75-l 
painful sul.xa1taneous tubercle of, 757 
sarcoma of, 757 
scro-cysticsarcomaof, 756 
strnppingt hc, 753 
tumor of, glandular or adenoid, 756 

irritable,47!J,757 
sarcomato us, 757 

Brett, clcplrnntia~is of scrotum, 94!) 
lfrickell, rupturrd pcl'ineum, 380 

::::;:~~0~1trf~~~1i;~~1~~~ rectum, 818 

Briggs, ,·aricoc1·lc, 960 
Briggs (of Xa.,ln·ille), ligation ofint('rnal 

caroti<l,555 
lithotom.v, b79 et seq. 
urinary vaginal fistult!., 942 

Brinto1i2:1,· II., amputation at knee-joint, 

hospitn l gangrene, 394 
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Brinton- Buck, Gurdon-

neurotomy, 515 cxci;;ion ofknc<'. 620 

paraty,.is afh'r gun'- hot \-round, 169 laryngt•al growths, 7-19 

stcrnum,anntomyof,2-12 frnctureofjaw,240 

Yaricoc•t>le, 9;')!) needle for chain -saw, 607 

:~:~11:~~~~.'~-~~~:~\~·~~ti~l~j 'oJJ~:~c;~on, S05 f>~~~~i!~S ~1~e~~ ~~~:~s;1e~t~~3 715 

Broadl)(>nt, acetic acid forennccr, 493 "eight cxtcn;;ion for fractured tlugh, 

hloodldting in a1wuri~m, 540 2ti0 

Broca, aneuri~m. application of ice in, 540 Bulfy coat of blood in inllammation, 3!i 

liy ann;;tomo,.i;;, 5:?6 llull, affections of eye, +t9, -15:!, 64:! , G50 

astrngalus,(•x<+•ionof, 298 et seq. 

Brodhur-;t, con~t·nital di,::locntions, 277 Bullard, inlrn·\·enous injection of milk, SS 

Brodie. bo11l'. abseess in, 569 Bulll'r, eye bandage, -130, 647 

bunion, 511 Bullet forc<'p<:.. 163 

cakuJu,., nrinar.v, S59etseq . wounds, L)i 

heart, conn1lsion;; in injuries of, 313 Bullock, clasp fo r fractnr1•d jaw, 2-lO 

jointtlisca<;('<;, 500etse11. Bulll5tl'ad, gonorrhrea, -123, 425 

JlrO<;tate, enlarged, 902 et seq. mercury in primary !lyphili!.1, 4j5 

Sero.cystic sarooma, 465, 756 str icture of urethra, 9:!0 et seq . 

spi1h·, injurh•sof, 325 etsf!<J . Bunion, 511 

white gangrl•ne, 398 Uuphthalmo;i, 653 

Bromfeild, ab,.ct•'-s in lxine, 569 Burge, fracture of patella, 26-l 

dislocation of shoulder, 21{4 cesophagal forceps, :l55 

Bromine in ho!lpital gan~rcne, 394 Burge;i, fracture-bed, 22-:l 

llronchiti;; in throatwouuds, 3-l-l Burnett, tinnitus aurium, 700 

Bronchocele, 719 Burnham, coecygoclynia, :!+! 

Bronchotomy, 351 et seq. Burning pain in 1u:rvous injuries, 206 

Brown, Haker, fistula, recto.vaginal, 820 Burns, vaginismu~, 973 

urinary Yaginal, 93.S, 9-12 Burns and scalds, :.!98 

O'l"ariotom.v, 8-12 amputationfor,91,301 

ruptured perineum, 379 nnchylosisofjaw from, 303 

uterine fibroids, !175 cicatrices of, 302 

Brown, Buckminster, aneurism, 546 duodt'nal ulcer in, 299 

Brown-S~quard, bed-sores, 391 of mouth, pharynx, and glottis. 345 

intrathoracic changes from brain- Burow, plastic ope ration, 711 

lcsiou,308 Burrall, chloroform poisoning, 75 

neuroma, 513 excisionofos <'akis, 623 

rf'flcx paralysis, 207 Burr.head drill, 571 

spinal injuries, 326, 332 Bursa, hyoitl, hygromaof, 722 

Bruise . See Contu,.ion. Bul'S:D, diseases of, 510 

Bruit in aneurism, 536 syphilitic, 447 , 450 

Brm~~~~1~~~~~;~1 1~f~~~~a~~?~s0:.!s 1 526 Bosl'~~!~'>~~~l~:i·n;o~f tongue, 725 

Brunton. digitalb in shock, 67 Bushc1 needle and needle-carrier for piles . 

Brush-bum, l-19 830 

J3rya~~\~~i1~;~~~}~~;,!;~86 Butct~~~=,n~~~~~~~~~ ~!r'~/~~~::~~'s ~~~ 302 

colotomy, 810 excisionofjoints,6ll etsrq. 

::l~~~s;:~~~:,, :;~le~:~~;~,, 
Buchanan, chcilopla:st.y, 71-l 

::~~~:~;~~.'.:·~~~~~:i~::::::::3hou- ~;~f I~~~~iil~~::~r::B:9B 
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Cane.·r-
cliirnney-swf'rper's or soot, 951 
colloid, ah·1·olar, or gum, -191 
diagnosis of, -Hl3 
epithelial. :$1"eEpithelioma. 
fiUrous,473,402 
h:.ematoid, 490 
lwrd. Sre8cirrhus. 
local origin of, 4!l2 
medullary. See J~nccphaloid. 
mclanoidor mclanotic, 489 
nature anrl general pathology of, 4!12 
ostcoid,490 

~;:,~;~~1:~,0{;c!~~1ent of, 495 
scirr hous. SecScinhus. 
soft. .Sef' 1~nccphaloid. 
trcatmcntof,493 
villous,4fll 

Canccrofltladdcr, S!)G 
bo1w, 578 
breast, 757 

state of areola preceding, 752 
car, 700 
jaws, 731, 735 
resophagus, 745 
parotid gland, 721 
penis, 950 
prostatc,909 
ructum,817 
testis, !JG4 
tongnc,72G 
tonsils,H2 
urethra, 9S4 
utcrus,976 
vagina,972 
q11\•a, 9il 

Cancer-juice, 486, 489 
Cancer-scrum, 4b9 
Can1·crous cachcxia, .J.85 

diathesis, .J.92 
ulccr, -!84 

Cancrum oris. See Stomatitis, gangrcnou!!. 
Can non-ball, wounds by, 157 
Cauthoplasty,ti4!}, GG3, 683 
Canthus,dil'isionof,.J.3(1. SeeCanthopltl.sty 
Canton, rheumatoid arthritis, 594 

clisplaccmentofbiceps tendon, 282 
Capillaries in J)yremia,410 
Capillary nre\'i, 52t.i 
Capsuhlr cataract, GGl, 667 
Capsulatecl scirrhus, 483, 758 

be~Hling '"'d ~·:~aking,iin ba•dly-<mitccl g~~~i~\~~~~;~~~11.ar ~'.~~~\~~~·- 1~:~k. 
11ucccclancum,305 

Carbolic acid, antiseptic treatment by, 140 
in cliabeticcaseij, t.i9 
local anrestlwsia by, 79 

Carbolizotcl ligatures, 18:::! 
in aneurism, 5-12 

Carbonate of lime calculus, 851 
Carbuncle,:3% 

facial,397 
Carcinoma. SeeCanci>r . 
Carden, amputation through condylcs of 

femur, 125 



~:~~~~~:s5 ~9om contusion of chest, 358 

oforbit,687 
in stumps, 107 
syphilitic, 451 
of vertebrre. See Spine, antcro-pos-

teriorc11n·aturf'of. 

~~~~!~~~\~~,~~~i~1;~1~r~;'" ~;d~~1s and ulna, 
612 

snpcrinrmax:illarynl'n'I', 515 
ligation offomoralartcryfol' clcphan

tiasis, 4i0 
'f'Onnd of heart, 365 

Caro, clamp for nostril~, 702 
Carotid artery. See Artery, carotid. 
Carpuc, rhinoplasty, j(l!) 
Carpus, dis locations of, 287 

frncturcsof,257 
('arr,fractureofrndius,257 
Carrageen l)Oultice, 57 
C'arron oil for hurns, 301 
Carte, compression in an('urism, 5-!G 
Cartt>r, II. V.,urinarycalcu\us,850etseq. 
Carter, R. B., diseases of eye, 655 et seq . 
C'artilageincallus,223 

ensiform, fracture of, 2-1~ 
ulrcrationof,inarthrilis.585 

Cartilages, costal, fractmes of, 2-12 
cpiphyseal, in rickets, 410 
loost•,injoints,47:3,60:! 
Sf'milunar,clislocationof,29G 

Cart il agi nous tumors, 473 
C'asati, elephantiasis, ·liO 
Castration, 96-l 

foronanism.967 
rarlicalcnrcofhf'rnia,7G8 
tumors of testis, 9G:?aseq. 

Cataract, 661 
capsular and secondary, 667 
diagnosisof,662 
treatment of, 662 

Cathctl'r-

by tlapopera.tion, 6G3 
Jincarextractiou,667 

~e~l~e~~~~:~~~~~:cst~~:: li~~i~ ! ~=~'~;;';~\~~;,~::,~:~:~[;!~: on>ead ;. nj u ,;.,,:l07 
667 

reclination, depression, or 
couchinj!.663 

suction,6G7 
traction,665 
Von Graefo's method, 665 

Catarrh . vcsicnl, 8!)-l 
Cntarrhal nphthalmia, 6·&6 
Cn.thch'r, !HO 

J~ustachi:m, 696 
fcmnlf',933 
introduction of, 911 

hytourdema.itre,913 
mrtallic a.nd flexible. choice between, 

913 
m(){lcof fastening, in un:thra, 906 
Nelaton's, 910 
1uo,;tntic,rJO-letse1. 
Sl'lf-rt-tainiug, 906 
sigmoid, 842 
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Ch aneroid- Cicatrice~ 
urethral, 435 warty tumors or ulcers of, 502 

Charhon. See Pustule, malignant. Cicatrization, 47 
Chnrcot, miliary aneurisms in apoplexy, suhcrustaceous, 1-12 

534 Cilia. See Eyelashes. 
anrl i\li cha ud, tetanus, 5]!) Ciliary body, diseases of, 650 

Charles, rnpture of resophagus, 354 muscle, didsion of. See Cylicotomy. 
Chass:1ignac, caries, 570 paralysis and spasm of, G7G 

drainage tuliPs,211, 364 staphyloma, G53, 655 
ecrnscmentlim!airc,49B, 883 zone, G50, G56 
pyremia, 320, 413 Circular amputation, 98 

Chaude-pisse, 422 Circulation, collateral, 190 
Cheacllt', hydrophobia, 155 Ci rcumcisio n,9-17 
Check, diseases of, ill Cirsocclc, 959. See Varicocelc. 

fistul~ of, 341 Cirsoid aneurism. See.Arterial varix. 
opcr:1lionson, 711 Ciucci, lithotrity1 85!1 
wounds of,3-H Civia lc, lithotom.v, S81, SS-! 

Check compressor for harelip, 717 lill1otrity, ~59 el seq . 
Che<>ver, excision of t~;msil, 7-1::'. strictun· of urethra, 927 

~~~~~~~~~~r~n~·~s~~~on or upper jaw, g~~~ ~~:-ci°;::;~~~~ufo;. ~f1~s, 829 
706 prolapsusof rectum, 833 

Cheiloplasty of lower lip, 302, 713 Clamp-;;hicld for ovnriotomy, 842 
upper lip and angle of mouth, 303, 71-1 Clap . See Gonorrhrea . 

Ch<>lius, urethral lithotomy in women, 887 dry, 423 
Chcloid. See.Keloid. Clark, J\ . , peritonitis, 369 
Chcselden, avulsion of arm, 147 Clark, C. 1". 1 amputation of cervix uteri, 

lateral lithotoruy, 869 977 
Chest, contusions of, 357 Clark, Le Gros, concussion of lung, 358 

foreign bodies in, 365 inju ri<·s of spine, 3~7 et seq. 
t:1pping the. See Paraccntesis tho- urcthroplasty, 937 

rac1s. wounds of neck, :342 
wounds of, 358, 359 Clarke, F ., clist.•/l!H'S of tongue, 723 ct i;eq. 

Chew1 diagnosis of <'mpyema, 363 Clal'ke, J. 1,., railway spine, 330 
Chit•1l(', catgut for drainage, 150 tetanus, 518 
Chilblain. See Pernio. Clavicle, dislocation or, 278 
Chinrney-sweeper's cancer, 951 excision of, li09 
Chisolm, diseases of l:'JI.', 6411 et&eq. fordislO<'ation, 278 

dislocationofsemilunarbone,288 fracture of, 244 
secondary hemorrhage, 161 Clay, o\·a1·iotom_y, 8-14 

Chloral, intravenous use of, 78 Cleemann, fraetnreof femur, 258 
for wounds, 148 spine, 333 

Chloroform, ndministraliou or, 77 Cleft. pnlatc, 737 
incntaractopcrations,663 scrotum,944 

fissure of mms, 8:14 Cleland, hC'morrhoids, 828 
compared with ether, 73 Clerc,chancroidaml chancre,4-U 

g~~~e~~·s~~t~~1~·:3S48 g::~~~t=)>i\111!\11;;:J~~r~:~.033;:133~ism, 534 
Chondroid tumor, 472 Clitol'ide1:tom.r, 971 
Cho1~~1r:i·l:J~;~sut~~t~;3 through tarsus, 120 Clht~~is, hypertrophy ancl excision of, 970, 

Chordee, 4-25 Cioacm in necrosis, 572 
Choreaaflcra~putation, 104 Cloquet, cleft palate, 737 

~;r1~i':i1 1i~t~~:11Lir11cture1 22s f::~~~~:·,e 7oJ'3: 1~iQ~' 333 

g:~~~~:~!it~~~~;s1es of, 671 g:~~.~~~:i~~~:1~c1~~-C~;; for ep istaxis, 702 

~:~!~'.:':;:~::~:::;:~ :.:.:::~.:'. :~",;,.,, ;;;~";;~~~~i:~f~~~:;~~ac";:'~~~rom1, 11 

Cica:~~~~~~ 1}~~<1~1t~~~~:: :z~rations for, 302 Co;~~1lating injections in aneurism, 550, 

~%;,~:~F;f3 
48 

g:;E\,~;:,:r:;:;~~'.;,~it~~~~;~o~;: 3~" 



CoatC's fracture-bed 9"l-1 Comstock, suppression of urine in spinal 

~~~~;~~~~i;~:.?~ : .~~mpocfocate mtnm, Co'.'.~ii.i~~'.; Jt;aucl;locy nm-c, 699 

Cock'.'~~'.l~;,?n~:;~ stdcluce of u .. cthca, ;~;:f.~:~ii:al ;cdlaUon follow;ng, 
309 

930 solar ph•xus, 167 

g~d~~Slr:;~;~~i~;;~~~•~ca1 gcowths, H9 g~:£'.~!~~~::'::~f :~1.~.";'.~~r~;.:~;7;~is, 453 

Coh1~ltl~\1,~::·~or1;~~l1~1 ·~f 1.~~1ph corpuscle, 37 Con~~;~~t;:1c~\~1: 1~~4 788 

Cohll~:!c~~~~us~.~~· ,~~»cess. Cong~:~~~,o~:tcrno-mastoid, 207, 451, 722 

an~sthesia b.Y use of, 78 Co11gcsli\•Cstl'ictureof u1·cthra1 !HS 

appar('nt death froru, 303 Conical cornea, (i5::J, 660 

in canc<'r, 403 stump, 105 

effect!:> of, 303 trcphinc, 322. 
in hemorrhage, 178 Conjunct in1.,discasesof, tJ.16 

inllammation, 55 dryness of. 8rc Xcrophthalmia. 

spin~dbca,;,t', 6.t-1 tumors of, 650 
strangulat<'d hernia, 778 Conjuncth·itis, G.JG ct seq. 

traumatic feyer, 56 diphth critic, 648 
Coleman, strictur<' of urethrn1 024 gonorrhccal. See Gonorrhcea. 

CollapS('. See Shock . Conner, excision of supcrio1· maxillary 

oflung,35!) ncrYc1 515 

instrangulall.'dhernia,iH tars us,1.'k .,62-4 

Collar for cicatric1•s of neck, 303 hemorrhoids, ~:lR 
Collateral circulation, 100 wound of heart, 365 

Collcs, fracture of radius, 255, 257 Conoidal hull ct, wounds by, 157 

Colics, W. , coagulation in ancurism, 534 Consent of patient to opnation, 69 

fracture of f{·mur, 261 Constipation instrangulatl'd lwrnia, 774 
Collis, caneer in bo1w, 579 Constriction, seat of, in stmngulat1.•d hcr-

chei loplasty, 714 nia, 772 

~~~\~it~:1o~ab~~'l~t, 760 g~:~~~~:~i~~:·: ~~~Jt~t~~~ in, 8!) 

nxlent ulcer, 5tt3 Continuc<lsuture, l+l 

g~::~F~~.~~C:1'.
0

;,i ~::::r(:;~:~:~:~~,~lf~~~;::::J,~!;.'.~~o. 924, 

~I;:;:t1ie~6f 46 Co~1~~adion of cicatrices, 48 

g~i~~~~1[~}~!~~~:~~:;;~~~~,:~;::: f,~~~i\~;::~>antl, 629 

1·t•cto-vesic-al fistula, 819 tt>ndonsaftcramputation 1 106 

strictun•of n•ctum, bJ 8 toes, G3G 

I~~~~~~~~~- =~~~~i;i:;:« ... ,. ... 
ofhrain,311 
incancer,•.lf.l:3 
forgranularlids,649 

hf'm<Jrrltagt', 179 
in intlammalion, 50 
ofs11inalcord,32-! 

g~:::~~~~~o~~~~~~1r~~·r;ctiu~
4~~:~81na, 612 
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C'ut:lm•ou<1 <'rysipelas. Sr,, Ery,:;ipelns. 

f.~~:~S:(:~~~~1:.~~~~~;1~~:~~~~:br~1 )~~1~1 cers, 3~8 I uac,·.n>-a•h""'"· 
ligation ofextl.'rnal iliac artery, 5(l2 
Ult'rinclihroid,:;,!)/;) l""'".V'""•'YJ>l"""'• 

g;:.::;~·~, r~~;tont:. s~e Lithotomy. 

Cylicotomy for glaucoma, G77 
Cypho.~b, G:.!7 
('y:;torl'y:-;h, autogcnou:-;, -lli3 

colloid,-16.l 
complt•x cy:;tigcrous, -lt.i:> 
compouncl,-Hif1 
cutanl•ou,; prolif,,1·ous, -ltiU 
di•nti~t·rous, -lh7 
l'mln!{1'11ou;, anti t'xogct.JOl1sgrowthof, 

-1u:1 
multiloculnr,-IG5 
mueous,46-1 
oily, -ltH 
originof.463 
pan•nt,-165 
prirnrtr,\"' and Sf"COndary. 463 
11rnlift•rou .... -lti;),-ltiti 
rt·t1•ntion,-lti3 
sang:uineous,-16-l 
!<1•bac1•ous,-lt.it.i 
~wminal, -lti5 
1:1••rcm..;,-lli3 
sin1ph• or barren, -163 
synodal,-Hi-l 

fy.:h, abdominal, t--H 
of:rnlrum, 73ll 

h:tl'k, congt•nital, 6-10 
hl:ultler, dl•rmoid, b!)li 

in ho1w. 577 
of hn·a'it, 755 

broad ligamrnt, $371 838 
lahiamajora,9il 
Ul'(>k,7:!2 
onu•ntum,76-1,783 
ovan·. :•,·eeOvariau tumors. 
paroi.id n•gion, 72:.! 
Jlro,;tatc,!Ht!J 
sulnnaxillary gland, 721 
k:-;tis.!lt>:J 
tongue, 72-1 
urachus, ~-17 

Cp;ti<',;arl'ocrlt>,!W:3 
tumor. ,..,-ee Cyst. 

C'y~tinc <·alculus, 1'JO 
Cystitis, H12 

cowplil'ating lithotrit.r, "68 
in!<ipinalinjnrit•s,:3:.!7 

Cystoc1•h'. 703, b'9:.!, 972 
c:ilculusin.t<..,l:) 
oliturntor,802 

Cystutuuw, 6ti-I 
Cystotnmy . 8ee Lithotomy. 

for cystitis, 895 
cnlarg1'Cl pro:.tate, 90!) 

C'zcrny, i~ut~~~~~~~ ~;{~~~~i1;~:1~lasty, 937 

()3 
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EA~~~~~~1~~~117~!hon of wax in, 690 

discasesof,6B8 
syphiliti c, 44G 

foreign lx>ili<'S in, 341 
ht:morrhage from, 316 
inflammation of, fatal, iOO 
neuralgia of, 700 
ringing in. S<'e Tinnitus aurium . 
watery discha rge from, 31G 

Ear-achc,097 

905 



9DG 



~~~;,~:~~';'.~fr'."~b~'• ~! Ampulalion. 

inal'{J,ritis,5!l-8 
cancer ofbon(', 5i 9 
cal'ics,571 
co111pound d is location, 274 
fracture, badly uni frd, 233 

compound,230 
ununited, 231.i, 237 

gunshot injuries, IU-l 
in~!~'l lions and contra-indi cat ions for, 

in joint wounds, 211 
mortalityafter,comparcclwith ampu-

tation, G05 
fornccrosis,575 
repair after, 605 

Ex ci:~~~11- 1~~r!~1s~f:?,l ,l ~~:-~;1 ~~g;~2 of, 606 
astragalus, ::Wt-, 623 
axillary gl:tmls, 760 
boucs in continuity, for gun.shot in-

jor.r, Hi7 
breast, 759 
calcancum,G23 
ca nct' r ,.J.9-1 
clavidc,279, 609 
clitoris,971 
coccyx,z+.l,813 
cystsofo\'ary andbroadligamcnt,838 
elbow, 164, 611 
cpithelioma,-197 
eye, 6j5, 678 
eycl:i.shcs, 682, 683 
fibula,622 
foot, bont•s of, 623 
hancl, hon1.'S of, 613 
hemo!'l'lioids, !:'28 
lwrnia l sac,i(iS 
hi p, lti5, 211, 596, 600, 613 
inguinal glands, -!:35 
iris . ,<.,,'u• Iri ckctomy. 
jaw, lower, 240, 735 

UJ)Jlt'r,7Uti,732 
kidney, b45 
knee, J GG, 211, 601, (il 8 
lachrymal gland, 686 
larynx,750 
mallt•us,693 
mt>mbranaty111pani, 693 
nrevus, 527 
na.<;altumors, 707 
nen•t•s,106,:3fii,626 
ccsopl111g us, H 6 
orbital co11tc-11ts, 679 
om1•ntum, 372, i~3 
O\·ary. See O\·ariot<!my. 
parotid gland , 7:!1 
prt-pucc, 9-!G 
radiu!>,til2 
rc<"tum , 1:118 
ri bs,ti09 
scapu la,608 
scrotmn,!J4!J,960 
shouldcr,164,609 
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E.rclicls-
disN\sr~ of, 6Rl 
1•vt•r;:;ion of. StrEctropion. 
1·xcurn1.tio11of,6!'i.f 
in,·<'rsiou of. ,...,·ee Entropion. 
tumor;:; of, li:-;:) 
wountlsof, :·rnA 

gystll, car:>J>l'C'ulum, GS!l 
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Fistuln- Forb(';:;-
in :mo, 820 td:i.nu,;, 520 
hilinr.'·, :li"3 Forceps, nrl\•r_,., 96 
blind urinary, 936 for aural p1)lypu!i, 691 
of cht.><'k, 3-:ll Lone, 574, ll07 

ro1·nea, 652 lmlll't, 1(;:3 

<'llh•ro-,·aginal, 820 c:rnnla, litil 
fl•cal or inl<'stinal, 373, 7i3 ct .~rq . cntropion, t.i83 
ga1>tric, 37:2 gougl', f171 
of l11chrymnlgl:i.nc1, iJ"5 iris, ti!Hl 
laehr.nualis, tit-7 knifl•-blacll'd, 607 
of ll(IS1', 70'3 lar.n1g1•al, i-i!l 
(t•soph:tg'Ntl, 34-:l lion-jawl·cl, tiOi 
1wni\1•, !136 litlwtomr, 8il 
1wriueal.q7i1 936 o:sophngt•al,355 
l'l'dnl. ::-19 11olypus, 70.·1 
r1•<:10-labial,E20 Sl'<.JUt·strmn,57-l 
rl•do-url'thral, 81!) S1wllcn's lih~ 
fl'('to-,·aginal, 819 trad1pal, :3-HJ 
rl·<to-vcsi<'al. ~19 urt'lhrnl, ~t'i:i 
snlintry, 3-12, 711 utc riu<', 97:i 
uradial, 937 Forc<'ps-scissor;; for cutting un1la, i-H 
urt>kr0-\·aginal, 038, !l-1.2 Porcarm, amputation of, 11.'l 
urt'lhral, !'135 conlnl.C'tion of, t.i2fl 
un•thrO-n'<:tal, 93:-i disloeationsof, 2!:15 
un•thro-,·aginal. !."l:J"i fractnrrsof, :?.l-! 
urinar_,., in fomalt', 93brtseq. Foreign b<)(lit•s in air-passages, 3-1!.i 

in mnh>, 93.l et seq. Ularhll'r, 3i t.i 
\"'C'sico-rectal. 93S brain, 317. 3:W 
\"'(•sico-ult'rine,!'138,94:1 car,:341 
nsico-uter0-,·agi11al, !l:lR, 942 l'Y'', ;l;lf) 

''C"ico-,·a.i:dnal, 93R rt s1q . gunshot wounds, 1G2 
Fitch. trocar forovariotom_\·, ~40 iudsec l wounds, 143 
Fitz, ruptm·pof ce.;ophagus, 355 JlOill'. 341 
Fix~~! Uandagcs , ~2 ocsophagus, 355 
Flamc. inhalation or, 300 pharynx, 342, 355 
Plap amputation, 99 n•<·tmn, 376 

rectangular. 101 stomach am\ bowcls, 374 
cipl'ration for cataract, G63 tlioracic ca\•ity, 3ti5 

Flat foot. SeeTalipt•s ,-alg-us. tongue, :}42 
Plaulwrt. nas0-1>har.n1gl'al polypus, 706 un•thra, :377 

ununitt:clfracturc,:?:17 v:1gina,3i9 
Fli-i:•chman, intrathoracio changes from Formatin: chaug-~'s in inflammation, 36 

hr.'lin h·sion, 30'! Forster, hydrophobia, 154, 155 
Fll'xihl~· probes, 163 torsim1, 1~0 
Fl~xi(ln in aneurism, 5-HI Fouli,:;, O\'a ri:rn fluids, b36 

IH•morrhngl', 1 i:-i, 179 Four-tailt'<I harnlagt', 1;.1 
Floating tumors. -179 Fournit·r, syphilis, -1-ll, -l-!-1 
Flour-paste handag<', ~2 Powler, trnchl'olom_r, ;~;-12 

FlowN, suhcoracoicl cli-;Jocation or bu- Fox. C:., apparatus for fractured cJa,·iclc, 
nwru;;;, 2"2 2-H 

Fluctuation or ahsce .. s, 3Sl Fox, "'., complt'X ovarian c.vsts, 465 
Fluslll'!I faC'f' in spinal injm·ics, 328 .Fracture, 211 
Fluxil)Jl 1 34 ahsorptio111 of honeaftl'r,23-1 
Follicular ab,:;cess1·sof Par, 6!)('1 badly unitt•d, 2:J:1 
Fo11wntations in intlammation, 57 bnlton-hol1· aucl pnfornting, lfii, 2lf1 
Foot, amputations of, 118, 123 rau!les ,,r, 213 

<lisln('ationsof, 297 oomrninutccl, double, and multiplt•, 
1·xdsionsof, 6:t3 2l!"i 
flat or splay. See Talipei valgus . compll'h', 214 
fradurt•sof, 268 emnpliratl•cl , 215, ~27 
J>t'rforating ulcer of, !'J03 componnd, :?15 
lUbt'fcU\ar CliseaSl' or, !)(l;~ :l.lllJlUlation for, 92, 2'.?!), 2'.32 

},orlws, amputation at hip, fli!i complkatio11sof, 2:?9, 230 
rlert palatc,739 l'Xl'i .. ionror,2:30 
forward dislocation of elbow, 287 tn·atmcutof, 229 et seq. 



1000 

gllngn•no 
221.i 

grl't•n-stick and partial, 215, 234 
gun~hot, 163 et srq. 
imp;wh•d,216,:2:J-l 
implic:i.tingjoints, 22S, 230 
incomplde,21.J 
intra-1wriostcal, 216 
longitrnlinal,21li 
from 111us('ular action, 213 
obliqut>,216 
partial, 215, 23--1 
reduction or setting of, 22-1 
simpk.,215,223 
spli11ts for, 22-1 
statistics of, 214 
in stumps, 229 
symptoms of, 211etse1. 
t1·ans\·11rSt',2Hi 
trcatrncntof,223etsrq. 

by im1110\·abledm~sings, 232 
unionof,221 

ch•layNI, 2:3-1, 
1111unitcd,23-l.rtseq. 
vari<'tit•s of, 214 

Fract.un·-beds, 22-1 
Pradurl'-hox, 266 
Pract~1n·s of acetabulum, 243 

acr<union,2-!9 
anklt',268 
astragnlus,269 
cak:n1t_·u111,268 
claviclc,2+1 
ooccyx,2+.l 
coracui(lprocl'ssofsc:tpula,2-19 
cornnoid proct:'SS of ulna, 254 
costalc:i.rtilages,2-1.2 
ft•111ur, ('Oll<iy ll'!i of, 263 

lwadof,2-&:l 
sliaftof,:Wl 
tqqwrl'Xin'mityof, 257 

fibula,:W5,268 
fing(•rs 1 25i 
foot,2U8 
fon•arm, 25-1 
hunll'ru~, lO\\·er C'Xlremity of, 252 

sliaftof,251 
upp1•1· cxtn•mity of, 250 

li yoiilbone,240 
jaw, hJW1•r, 2:39 

uppt.•r, 2:~9 
lachrymal \>on~, 238 
lar.nix,3-l-l 
lcg,265 
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Indigo in renal calculus, 8-51 
lndolentulct•r . See L'lccr. 
luduration,-15 

ofcktncrt', 4-40 
congPnital, or sterno-mastoid, 
of lymphatics and l.nnphatic 

insyphili:s.+!:3,-1-Hi 
Infantile hernia, 71:i0, 790 
Infarctus,17:!,407 
lnliltrationofuri1wafterlithotomy, 878 
lnflamt•d h('1·11ia, 7i0 
lnflam111ation 1 :13 

acutc,subacute,auclchronic,4::i 
blood in, 35 
bloodn~:<sds in1 35 
causcsof,40 
clinical view of, 40 
coagulationofbloodin,36 
COlll't<COf,45 

destructh•echanges in, 40 
cliffu::.l',ofarcolartissue.-iOO 

after lithotomy 1 878 
instumps,105 
J)cnisandscrotum,!J-18 

dbca,.es n•sulting from, 380 
exkm;ion(lf1 5l 
exudationin,37 
fe,·crin,-19 
formative changes in,36 
functionalchangcsin,34,44 
gangrcm· iu, -:llS 
induration from,45 
lymph in, 36 
nen·cchanges in, 3G 
ncuro-pnral_vtkal,-l::! 
nntriti\·e changes in, 34, 45 
pain in, 4-l 
part•nchymatous tissue in, 36 
l)athology of, 3-l 
phh·groonous, -l5 
}ll1Sin,3ti 
rcducssin,-l2 
rc,.,olution in. 51 
scrofulows,-lli 
sofL1·ning-from,45 
ofspecialtissucsororgans. 

parts thcmsch·es. 
stag:csof,-l5 
suppuration in, 46 
swdlingin, 42 
symptoms of, -11 
k111perature in, 43 
temporary hy1wrtropl1y in, 36 
terminntiousof, 51 
treatment of, i'i:.!etseq. 

nlwrati\·csin,U L 
anodynes in, 5fi, Gl 
antiS(•ptics in, Mi 
astringcnt,;in,58 
bleeding, g:l•neral in, 59 

localiu,5H 
cauterbmti()n in,58 
colr.lin,55 
compressionin,59 
counfrr·initants in, 5~ 
diaJ) llOretics and cliu 1·etics in, 61 

1007 
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J.'.13~~3' Ser('\'\"" collar for cicatrict•<; of burns, 

.Janw·<;<m, excision of uppn jnw, 732 

j::~l~;;~~~·~1~iEf.ii~J;~~~!~5-I 
Jaundic~· in spinal injnrif's, 3:?7 
Jaw, lowt•r, clblocation of, :?77 

cxcisionof,7:35 
forgun:;hotfracture,239 

fractureC'lf,:B!I 
necrosis of, 7:?9 
snbluxation of, 278 
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uw:•~:~;:~~0~'r,7i:·;(l Kl .. ~~.~~;.,c~~~~~;.~.i~~'io~~~f brain, 31 !) 
~·xcision of, 7:3:! K<•ating, Ut•'rilll' fihroids, f)j.j 

fractur(' of, 239 Kt!('n, chloral dn·~!'in~, 1-lb 
1wcrosisof, 729 tempernturuiu tetanus,517. See also 
osh•o-1Jlast ic rt>section of, 701.i Mit chl'll. 
tumors of, 73tl Keith, 'I'. , suppuration in oq1rian cysts, 

Jaws, nndiylosisof, 737 838 
from burn;;, 303 Keith, \V., acupN·~~urc, 186 

Jenn~!~1·~i~~e~!: ~~1 Kdo!:1t1h~1\~my and lithotrit_v, 866 el stq. 

scroful(lus tt>mpt•ranw11t, 417 in cicatricl.'sor burns, 303 
J1•\~ett, gas-pipe in brain, 3li Ki:lotomy. ,.;,,,, ll t·rniotomy. 
Jolw.•rt (cle Lamhall~'), phimo..;is, 9-!6 Keni1>*', t•x:eision or knee, 618 
John..;ton. amputation or 1w11is, 951 Kerafrctom_y, 6i8 

hn)Q(ll.'rmic use orconia in tetanus, Kcratitis,1)50 
fi:.W in lh·rc<litarysyphilis, 432 

.Johnstone, serofu l ou~ syno\•itis, 58:3 Ker:itocclt., 652 
Joiuts, ab.sC\'SS of, 51:-3. Sre Pyarthrosis. Kcr:i.to-glolms, t,;53 

arnputationat. &e.\mputation,ancl Kcratonw, fi59 
><pecial joints. Key, litholtimy, 874, Fi75 

anthylo..;is or, 596. See .\uchylosis, spinal injuri1•s, 3:?--1, 333 

co~~~~~:~:sc~f~ J:l~~ts . Keye.;, 8~~e~t~~~~ of urinary organs, 3i7, 

dbcascs of, 5b0 effects of mercury, 457 
syphilitic1 -1-17 syphilis, 447, 450. See also Van 

dropsy of, 582. See llydrarthrO!!is. Buren . 
cxci,;ion of, 60-:l. See .Excision, ancl Ke..,·slCrl', Opl'ration foraneurism, 541 

special joints. Kidd, ctht•r, 74 
false. See Fractures, unnnited. lu•morrhagicdiathesis, 175 
fractun_·s through, :!28 et seq. Kidn...-y, absc<'SS in, 846 
gunshot injuries of, Hi-! cti;tq. calcn lu ,; in. s,,e(alculus, rc>nal. 
hystnical, l:i03 discas(' of, complicating lithotomy aud 
inttammation of. See Synovitis and lithotrit.'-, b6~ 

Arthritis. inlluc1wiug results of op('ration!'>, 
injuriesof,209 6-:l,t.i8 
loose cartilages in, 602 from ;;trictur(' of urethra, fl:?l 
nt>uralgia of, 6tl:3 Vt•~ical ca lculus, 8:'19 
rheumatoid arthritifl of. See Arthri- diss('minatPcl :rnppuratiou of, 9:!1 

tis, rhpuruatoid. exti rpati on of, B.t;J 
scrofula in, -tli hcmonhage from, 897 
sprains of, 209 lesions of, in pyremia, 409 
state of, in py:emia, 4011 spiuat i11jurit·s, 327 
stiff. Set .1\nch_vlo;;is. rupttm• of, :~t,;7 
suppurating, inci~ions in, 21 l Kimball, uteri11c fibroids, 975 
wounds of, 210etse11. l\ingJon, .J. A., hernia, 761. 7!H 

amputation nml <>xcision in, 211 Kingdon, W. D., pt·rforation or bladder hy 
ligation of arter ies for, 212 I pin, ~76 

.Jolly, cancer of Jlrostatc1 flO!) Kingslf'y, obturator for hard palatt>, HO 
Jont•s, J. l". D. 1 natural arrest of hemor· Kinloch, fracture of jaw, 2-!0 

Jo~:~~:~·£::~~~~:t;~rngrcnc, 392 et seq. ~:if~~:~:::
10

c~i~~r:;~:{o~fi~f divided nrtery, 

G4 
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Lee, 11., amputation of lt•g, 123 Ligation of arh•ri('s for-
arh'rie;:, repair in wounrls of, 176 o,.,koitl aneurism, 5fl0 

nren1s, 520 special. SeetlwparticularArte-
rcctnm anti anus, cliscnses of,817 et rirs. 

seq . for wounds of joints, 212 
s_vphilis,442,457 cpitlwliomn,-1!"18 
lt'-;ti;:,affl't'tionsof,952,!ltil fi:stulainano,:S:!l,823 
tongue,Op\•rationson,7::?ti fecal,3H 
torsion,lOll hl•rnial:-oac,7ti8 
trachealstl'icture,344 n:e\·us, fd7 
\"Pins, disea,,cs of, 5:!1 et seq. 11iles, 82!l 

Leeching, Sti polypi, nn-.al, 704 

Leffert=', :mbhyoidcan pharyngotomy, 3-19, rcdal, blS 
35-1,7+4 utel'iul",975 

Leg, amputation of, 12:1 Yaginal, 972 
Barbad0t:s,-l70, 505 probpsusofrcctum, R33 

deformitiw; of, ti31 tumors of tongue, 72;), 726 
fracturesof,2ti5 urt.'lhi·a,934 

LC'(h·nclrc, fomornl hernia, 799 Yeins, 170 
Ldchtt·nsh?rn, intu~susc~·ption, $051 808 Ligature, !17 
Leisriuk, anchylosi-; ofliip, 599 animal, 182 
Lembert's ~nturt', 372 antisl'ptic, 97, 182 
Lengthening in arthritis, 5RG aJlplication of, in continuity of arte-

after joint ... xcisions, UOl.i rit•s,UH, lb;; 
Lens,crystalline,dblocationof, 3-W in:itumps,97 

opacity of. See Cataract. comparetl witb aeupressure all<l tor-

Lente, admini;;trationofetlier, 73etseq. sion, HI!) 

pyonephrosi::;, b-11.i ('\astic, for n•ctal fistula, 821 
stricturt'Of1·edum,SlG inter111itk11t, 15-l 

ununilt·dfr11.cture,23ti lateral,170 
Lenticularcatarnct, 661 mechanism of, in controlling hcmor-

L'E-.trange, drum-probe, 162 rhagt', 181 

modifiNlacupr('ssure, 11'9 metallic, 182 

Lell'111wur, fractureofpubi::;, 243 quadrnph•, 527 

Lt>tit•,•a11t, tdanus, 521 rules for applying, in wounds of :nte-
Leucocytosis in P.'·:emia, .JOG, 410 ries, 18:! et;;eq. 
Leucoma, 6:d, 653 short-cut, 97, 162 

Levt·rt,mdallicligaturrs, 182 subc11tr11wous, fornrevus,527 
Le\•is, aneul'ism, 5-17 etsrq. in wound::; of scalp, 306 

di,.,locali•lll>i of fingers, 2i:.:s Limbs, artificial, adaptation of, 104 
exstrophy ofhladdt.'r, b90 Linear rectotomy, ~J7 
fracturt"dcta,·illle,2-17 stricturt•ofurethra,920 
glue and zin<· baudagt., 83 Lingual artt>ry . SeeArtt-ry. 
tattooing the cornea, 6J3 Lion-jawccl forceps, 607 

Licldl, affections of bont.', lti8, 566, et 11eq. Lips, aneuri~m hy anastomosis of, 52J 

concussionofspine,3:!3 chancrnof,45-1 
facial carbuncle, 3!17 congenita l fissures of, i!S. See also 

parenchymatousheruorrhage,103,192 Harelip. 
Jl.v:emia,-!U.; disea,;esof, 711 

Lirb, granular, Li-18 epitlielioma. of, 712 

Liebn•ich, bandage for eye, 659 C'iersion of, 302 

ophthalmoscope, 669 l1ypertrophy of, 712 
LiganH·nt, Y., :!88 injuries of, 342 
Ligaml'nts, laceration of. See Sprains . malformation:> of, 711, 715 et seq . 

of jaw, rt-laxation of, 278 rci-toration of. See Cheiloplasty. 

knee, rl'iaxation of, G31 tumors of, 712 

Ligntion of artN.~~·:c~1o:; 5~11;~;:~~s~;t;;?~.See Lipo~~~111~~e~~J·~!~or, fntt.v. 

by anastomosis, 52G of nose, 701 

::~r:t~2~:~i;~t~, Li~~: .. ~:.'·'ies, t!~~~f f:1~iJri
1

::::
1

.·:
1

:~:·1::·:·20 
Jines of incision for, 196 el seq. diagno:;is of fracturu by stetlao:soope, 

for malignant tumor of tongue, 219 
727 phimosis, 946 
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L
Loring, rlisea<::('S of the l'ye, 669 et seq. Makc,k,·:,'.','•i,e

18
(of Edinburgh), exdsion of 

Lo0',,',:',".",,',',,r~i.,',~o"r",',',',',1 ,",',',',",~~. '.:'3~7 ' 
~: ., ,-, v 'i\!cKL'Own, for<'ign bodies in eye, 3-11 

Low;~t::.i::S~~,~~~n~:j~;;~:~r~:~;2 ~:~~~~:~:~~;l~~:
11tiasis of scrotum, 9-!() 

LOwen berg, fort>ign h<~lic:s in car, 3.U Macula Iuka as seen with oplithalmos-

Lower jaw. See .Jaw. cope, t.i70 

Lu c:e, maximal phonoml'ln, ('tr., G!l i ;\lnisonnl'llH'. caustif' arrows, -194 

Lucas, intra-orbi tal t'CCh _rmo,,i>;, :3ll.i reclcH·l·sical \ithotomy, b~3 

Luke, strang:ulaterl }l(•rnia, n:3. 7~ Stl'rlllllll, :rnalOll l,\' of, :w~ 

Lumbar colotomy, ~l(l, Su Colotomy . strictun•s, urethral, !l:?--1 rt Sf'f . 

h er nia, j1,,7, S€'e lh•rn ia. s tumps, mod<> of drt•s,;iug, 1U3 

Lung. collapse of, 359 t ran~fusion of hlood. t-'1 

oonc us;;ion of, 358 Malar bon(', fral'lnreof, 239 

hernia.of,359,3ti:l tumori!of,i:30 

lesions of, iu pyremia, 409 ::\lal fo rmationsofanusandrcctum 1 8l:l,Sl3 

rupture of, 357 bladr\('l', s~s 

\'iOUDds of. 359 ear, 6~8 

compli cations of, 3til efs('q , foma\cgt•nitals, 968 

Lupousulcer, 50-! h ead. li3h 

Lupus, 503, li49 lips, 711 , 715 el .~eq . 

Luxation . See Dislocation. maleJ?1·nitaJ;;, 944, ll52 

Lymph, 36 }lalate, 737 

absorption of, 3'\ spi ne, 639 

corpuscles in, 36 tongue, 723, 72-! 

deg-enerntion and den:-lopment of, uret hra , !-1 14 

3!-i &e a\;;o {'onge11ital a lfoct ions, and 

varieties of, 37 Orthoprediesurl!ery. 

L~·mphangeitio:. See An~eiolt•uci1is. i\lnlgaigni', anchylosis of knee, 601 

Lymphatic glands, axillary, in excision of dislocations. 270 a seq . 

breast, 760 fract ures, 21 3 et seq . 

t'ervical, l'nlargenwnt of, 722 hart-lip, il7 

diseases of, 50li sub-hyoicll'an laryngotomy, 743, 749 

syphililic, ID, -145 Malignantepu lis, 7:!i:l 

scrofulain,-!lS on:nhia.,501 

vasculartumors,-!77 pustule,397 

Lymphatics, absorption of pus by, 407 i;a rcocelt•. 964 

dhwnsesof,505 strictn rpofo.>sophagus, H5, H 6 

sp read of inllammation b.v, 51 s:trieturt•of rcetum. b17 

stale of, in pyam1ia., -!IO tumor:;, 4'-:J. 8te Ca ncN, Enct'pha-

,·aricose. 506 Joid, Ei>itht:>lioma, aml Scirrhus. 

wtnmcl;;of, 20R Malleus,excisiouof, ti93 

J,ymphoid tumor, -!77 Mammary absc~·ss, 752, 754 

Lymphoma, 4i7 calculus, 751 

Lymphonhrea, 208, 506 gland . See Breast . 
tumors, 755 

Mammitis, 752 

1£ A~i~;~i~;1:1:,~e;~:~fo~s~r°~lae::t~;.· gi~~d' ~::~~~~~r~}~}.~~~~;:t1;1:i·~~}~~n 1 et se? . 

:::~1~lj!~~~~~r~~~~~:~~~~·1~:
2 

;;?;~:.~~;·~~:;;~~~;:~~~~~~~;.~:~::~;::.:: 
M~~l ,occlusion of ldt subcla\·ian arter.r, M;;j•~i~-~.n~~~;~;·nlcrr, 502 

;~liR~!~~:~:.~· ::~i~~~i~~~f;;~ 
resc1phagcal dilator, J..! ,j 151 
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Martin, H., treatment of ulcers, 387 Mf'mhranons hnnrls in tympanum, 698 
Martin, J, ll., h.rdroct>ll•, !l!'i7 i\ICniCrc's disens11, GH!l 
J\laschka, dislocation of :.1xis, 331 Menin~es, suppm·ntio n of, 313 
Mason, B., :unputation at hip, 130 wounds of, 31i 

club--foot,635 :\feningitis,313 
dislocation of hip, 2!12 in spinal injurie!l, 329 
lum ba r colotom.\',811 spinal,324 
UH'tntarsalnf'uralgia,516 Meningoc.-Je,638 
ruptun.• of bl:uldN, 375 J\lem;trual discharge, syphilis rom·eycd 

Mason, lo'., cleft palate, 737 et seq. by, 438 
l\lassnge, 59, 138, 2:W Mcphitic~angrrneof hone, 572, 573 
Masterson, exstrophyof bladder, 889 J\lcrcier, air in n·ins, lil 
Mastin, metallic ligntt11·l·S, 182 Mercury in in1lamrn:1tion, lil 

stri<'turcofurethrn,927etsc'). inscaldsofglottis,3-15 
vaginal fistul~, 0-11 f:yphilis,455 <tsrq. 

Mastoid ct'ils, infla111mation of, 699 )lnoccle. Sre llt>rn ia , fomornl. 
Ilroccss, perforation of, 609 )lcsenkr_v, elongation of, in hernia, 762 

Maundcr,aneurism, 552 ruptureof,367 
complicatcdluxation,276 M1'SO-phlcbitis,-W7 
exc ision of elbow, Gll )letacarpus, :lmputation through, 114 
intrabuccal excision of jaw, 735, 736 dishwations of, 2~8 
ligntun', antiseptic, !Ji excisions of, 613 

J\launoir,fll•xionforant.·uri sm, 549 fraeture;:;of,257 
hydr0<:c\(' of neck , 7~2 Mctapyrctic amputations, 109 

1\Taur,v,nneurism,M1l l\IdMtasis, 51 
bronchoceh•, 720 J\l ctastat ic abscess . Sf'e Pyremia. 
cxtronrsion of bl:ulder, 890 l\Ictatarso-phalangcal joint, excision of, 
mercurialfnmigation,457 for bunion, 512 
multiple nenroma, 513 Metatarsus, amputation through, 119 

Maxilla. See Jaw. dislocations of, 298 
Maximall)houomctc r, 697 fractures of, ::Wn 
i1ay, fracture of spin(•, 333 Mettaul'I', staphyloraphy, 738 

Maynard , collod ion , 145 vaginal fi stula:!, H38 
Mayo, fracture of hunwrus, 253 Meyer, adenoid n•gctations, 704 
~layor, handkt>rchid bandages, 82 fracture of sternum, 2-:12 

Mi;>arR, subcutaneous ostt•otomy, 600 Michd, cp itlwlioma of lip , 713 
trO<:al' forornriotomy, 8-10 gum1hotwon1HIS, 15i 

Meatus, auditory, discni;esof, 689 rn:rve wound~, 205 
fon·ign bodies iu, 3-11 )licrophone, <l..tcction of calculi by, 856 
m:liforrnationsof, 688 )li!iaryaneurisms, 53-1 
Yrgetabll'parasiksin,690 t•xtravasation,308 

Median lithotomy, t>bl Milk-tumor, i51 
Ml.><iiastinum, absct.•ss of, 242, 243, 358 Milkr, g:rngrcnouR stomatiti s, 391 

wounds of, 366 :\lills, wry-neck, G2U 
Mediatei rrigation,56 i\linn,enucleationof o,·ariantumors,841 
J\ledio-hilatern l lithotomy, 881 Miner's elbow, 510 
Medio-lakral lithotomy, bb2 Minor surgt'ry, 79 
Medulla. See )!arrow. )lircur, ('XJX'riments on syphilis, -138 
Medullary cancer. See Enceplrnloid. Mirror, lary11 goscopic, 3-18 

~11..'dullization of bont•, 5U4 i\litclw ll, arthropathy from ncne-ll'sion, 
Me<'rschnumprob1•, 1U2 f,95 
Meissner, inflammation from ncn·e-h>sions, brain symptoms from nstlw1101>ia, 6i6 

41 rhoreaaftcramputation, 10-1 
Melanoidormelanoticcauccr,489, i5i iuj.uriesof ncn·t•s, 205ets"'I· 
Melanoticcpithclioma, -197 nail growth in 1>ara lysis, 23G 

sarcoma, -182 ncuroma, 10t.i 
Melon-seed-like bodies in burs:e, 510 rattlt.•-snake bit<•, 154 

in ganglia, 50!) r~·f\cx pn rn I ,rs is, 207 
Mcmbrann tympnni, artificinl, 694 l\litchell, Mord1ouse, and Ke{'n, injuries 

disl':'ISl'sof,692 ofnprvcs,20;Jetsr1. 
excision and incision of, 693 paralysis after gunshot wounds, 
infl:unrnationof,G!J2 16!) 

syphilitic, .J-16 shock, 13:.!, 160 
perforntion of, !i93 i\lixecl calculus, 850 

Membrnne, Schneiderian, thickening of, ht•rnia, iti6 
702 tumors,4i3 
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)lobilit.V" in frachne;;;, 21!} Moxon, atheroma, 531 

~:~::r:;:·\~:;~:;~!~~::.~~·.:~~;;.~~"· tl><•::~;;::~:~~;:::.j.i·~. spinal in-

)lolcs, 499, 529 Mucocele,6b7 

hydatid, -Hi5, 4il Muro-pus, 3fl 

:\lolins, perinenl St'Ction, 9::!9 Mucous i'ysts, 464 

'.\lolliti1•s o;;;sium. SeP Ostt>omalacia. nwmbrn1H:'S, t• rysipC'las of, 400 

)[olluscumtibro.;um,fJ05 scrolulain,417 

:Momentum of projt'ctiles, 157 syphilitic affoctions of, 4-1.J, -l-18, 

:M onor1·hids,9fd 452 

)lon.;l'l'S ;;alt, 179 patches . See Syphilis. 

:'.\l ontt•g:gia, E'XC'i:>ion of cakaneum, 6:!3 pol:.,.pi, 704 

)Jontgomt>ry, temperature in inflannua- tumors. Sre l\lyxoma. 

tiou, 43 l\lulherrycakulus. b-49 

)lontgomcry (ofHocheslt'r), dislocation of )lullt·r, quadruple amputation, 102 

c-ladclc.280 '.\lultilocubrcp>ts,465 

)loo·f ~l~i~H~~:~~f;;,~:~~~~~.
1

175 I ~i~~}i~11~::~:.::,~:~~~~ .. :~~ ... 9i6 

tumor;,, -ltH, 4i5 :"llurchi.;on, lymphoid tumors, 4ii 

wire coil for a1wurism, 550 :\lursick 1 coccygod.n1ia, 2-H 

Moore, r:. :\1., fracturf'S, :?4~, 255, '.!56 '.\lu"t::C ,·olitantci!, 6il 

cnucleationof utcrint• tumors, b41 l\lus<:lrs, contra<'tionof, 50i. SeeahoOr-

]lloos, s.'·philitic di,.c:l.Sf' ol' ear, +!6 thop:eclic surge ry . 

Morand, contraction and rt•traction of ar- disease" of, 50ti 

tt-rics, li6 syphi litic, 4j0 

)forbns oox:e or m. coxarius. See Hip injuriPsof, 207 

disease. h•sions of, in P.'·:emia, .no 
scnilis. See .-\rthritis, rheuma- rl'lractionof, after amputation, 105 

toid . spasm of, in dislO<'ation'i, 2i:1 

'.\lori"an, excisions, 610 et .~rq . fracture:;, 220, :!25 

'.\lort•house, exfoliation of verlt•bra, 645 . hnuo1·sof, 507 

Seealso '.\Ii tchell. :Muscular action in fractures, '.!13, 218 

~lorel's tourniquet, !JO tumor, 4i2 

'.\I or~agni. spinal injury, 32i '.\liiltt•r, chdloplasty, 71-1 

Morgan, ether inhaler, i7 clasp for fracturOOjaw, 240 

)!orph:ea. Sre Kt'ioid of Addison. c\11b-foo1, 63:3 

)!orris . dislocation of hip, 2"9 pta,.tic ope rations for burns, 302 

)lortification. SeeC:-angrt·n"'. staphyloraphy , 73b 

)lorton, J., :;pina bifida, ti-10 Mycetoma, :;03 

)lorton, T. (L, amputation, 107 Myd ria~is, 658 

aneurism, axillary, 558 Myelitis, 324 

metatarsal neuralgia, 516 Myeloid tumor, -ISO 

opl'rationson nrr,·es, 20ti, 515 Myoma, -172 

stypticcotton,ti90 ofu terus ,973 

ward carriagt', 65 ~Iyopia, ti75 

:"ll orton, \Y. T . n., i•ther, 73 Myosis, 658 

)los('s, ho,.pital gangrenr>, 39-1 in spina l injuries, 3:!8 

?<tothe, dislocation of shoulder, 2~3 '.\Iyositis, 506 

:\Iott, air in ,·eins, 170 Myotomy. See Tenotom.v. 

pa<'hyd('rmatocl'lt>, 5tt; M.vriugitis. &e )lemb1·ana tympani, in· 

Motor paralysis in spinal injuries, 325 tlammationof. 

:Monat, hronchOC"ele, 719 Myxoma, -4il 

:Mouth,hurnsandsraldsof,3-15 
contraction and closure of, 711 
disf'ases of, 722 
fissur('atanglt•of,718 
gonor rho.'a.of, -130 
injuriesof,3-12 
nomaof. .c..·eeStomatitis, gnngrcnous. 
!<yphilitick-ionsof, -l-l2 etsf''J· 

:Mouth to mouth inflation of chest, 3-19 
)lo:xa, 84 

N .iE~;;~~. ~;~wth of, in fra<'tures, 23ti 
h.vpt•rtrophyof,502 
ingrowing-, 50 1 
nlcerationof mntrixof,501 

i;yph ili tic, 4-18 
'Xancrede, phlebitis, 521 
Nl\ rcolicsininflammation,58 
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Ncrves-
dh·ision or f'Xrision of, 106, 205 

for irritablt' nkl'r, 3~7 
mali~11<tnt tumor of tongut>, 

i:?.7 
nuuraliia1 515 
tdanus,520 
\\·ry-11eek 1 G26 

inHamniationof. SeeNeuritis . 
from !··~ions of, 41 

injmicsof,205 
iu diiil0<.:ations, 27-l 

frrtdun•s, 228 
optic•, atrophy of, 6i4 

ophthalmoscopic appearance of, 
670 
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Nose- CEsophng<'nl -

1h•prc,;sed, ilO forccp~, 3f15 

diM•tl.>it'S of, it)]. 8ee :th;O ~OStl'iis . msophngismus, 744 

fradur('sof, :::!:lQ. CEsophngotomy, 3!"i6 

fistulous 01wniugs iuto, 708 for stdct\lrl' ofo•sophngus, 7-1.6 

foreign hodit•s in, 341 CEso1Jha~us, auscultation of, H-l 

~onorrhtl'a of. 430 dilatl'd, 74-1 

ht'nwrrhagt•from, ifll I di,;cast•sof. i-!3 
in fracturt'{lskull,316 s.rphilitic,+18 

hypertrophy of, 701 exci~ion of, i-Hi 

~1:.~\c:;~11:~~t;;~'.\~~s.chS!c 1[~1~:~~l~~~ty. ~~;;:f.1;e1~:'.i~~l11, 355 

:::~~L~~;f:'"' l ;~~\~~~E::~~i .. 
h1·morrhoids, $30 Ohlcmnn, ('XCi;:;ion ofup1wr jaw, 7a3 

nt>uromaof stump, 106 Oily cysts, -lli4, 755 

Notta, lirpwnrclt• Villalt•, 107, 5il OldoJlt'ration forane11rism, 540 

Noyes, dist•t1.st'S of t·yt•, t.i49 et.~eq. Ol<'cmnCln, fracture of, 25-l 

intra-orl.lital nncuri.-m, 555 Oilier, fractun•s, union of, 221 

n•cto-vl.'!dcal lithotomy, b83 unu11itcd, 236, 23i, 610 

Nuch•usofcalculus, b52 me<lullizntionof bout', 5G5 

Numwh:y, lrt>phining t ll('spine, 337 nn:ornl tumors, illt.i 

NU~,.;lmnm, t•xcision of upper jaw, 73-l nrrYe con1press1·d by callus, 206 

Nutrith·e changl'S in intl.ammation, 3-l, ..J:j periostcal tlap in amputation, 1:24 

fromner,·e,\·uund::;,205 rhinoplasty, i l O 

spinalinjurius,32S sub-1wriostcn\Pxcision,60G,61l 

N.rctalopin, 675 01\i,·i('r, mening-itis in spinal iujurics,329 

Nystngmus, 663 Omcntum iu lwrnia, i!i-l. 766 
stranp:ulated, 773 

manap:t"nwntof,afterherniotomy,783 

o~u::\~t~:~,d~~ri;1rl:'·g~1~Hl:i, U 6 tlr3~1~usion of, in wounds of abdomen, 

Oblique illumination, 339, t.it.i2 rupture of, 367 

Oblih•ration of urdhra, !l:!O, 930 Omphalocclr. See ll crnia, umbilical. 

v:tgina, non-cong('nital,9i0 Onanism, 966 

transverse,942 operation!ifor,!l67 

ObstrnctNI hernia, 7i ll Onychia, 500 

Obstruction ofca11a\iculi, 6SG syphilitic, ..j..j3, 501 

}:ustachian tu~, ti!l5 Onyx, 651 

intcstinnl, ~U-1. See Inte:;tiual oh· OOphorotomy, 8-13 

structio11. 0 1,aciti<'S of co rnea, 652 

of na~al duct, 6~6 crystallinl.' lens . See Cataract. 

Obtnrator arlf'l'y. .-,·u Arter_y . vitn-ous humor, Gil 

for cleft palate, HO Opalinppatch,4-15 

foramt'll, di.;;location into, 292 Open m1•thod of dl'l'!l~ing stumps, 103 

la•rnia, 8(12 OpC'11ingan ahscess, 302 

O'Callaghan, foreign body in brain, 317 Ope!'ation~. G2 

Octi (lital arl(•ry . See .\rh·r.'-. agt• inlltwncing r<'sultsof, 63 

Occipito-atloidjoint, :trthritis of, G45 anrcstl1cti<·s in, i l, 72 

Occlusion of anus, bl2 as.;istants' <lutit•s in, 70 

of arteril's . See Artery. dl'nth, causes of, aft('r, 66 ct si>1. 

ear,t.i89 clit·tafh'r,65 

mouth, ill dn'ssingwoundsaftt>r, 71 

nostrils , 701 of ch•ctio n , co111plabance, or ('X J)('di-

pneumatic, 1(13 cucy, G3 

of vulva, 9tj.'! gcnnal health influencing results of, 

Sreal>Jo lmpt•rforatc,nnr!Ob!ltr11ctio11. 63 

CEch•wa,intlauunatory, ofsl'rotun1, H-4-: 
CEcll'Ulatous ('rysipt'lns . See.Ery:;ipdas. 

ulcer. Seel'ker. 
<Esophagl•al bongit·s, 7-15 

di\ator,i-lS 
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~~~~~.s~:~~~·a~:~~~:~: i~: j:r1~ts~76~2
1 

seq. 
iicuromim\•sis, G03 
uu~~~tive changt•s from nen·e wounds, 

ostdtis,564,565 
repair in tendon!', 207 
residual ahl'Cf'sSes, 304 
rodc•ntulct'r,503 

st~~e11 ~Jr 1a7~2la preceding mammary 

syphilitic ulceration of colon, 4-!S 1'.acc>i, "'"Hsrptic·oolloction, 

tnmors,.tli5etseq. 
Paglial'i, l'lt_vptic for Ju·morrhage, 1i9 
Pa in, burning, in 11t•n·e injuril!S, 206 

in gunshot wounds, ltiO 
inflammation,44 
spinalinjuries,326 

Painful urnmm:1ry tumors, 757 
ulct'rof anus . See Fis.;ur(', 

Palate, dPft, i37. See Staphyloraphy, 
aud Cr:rnoplasty. 

disea:-psof.737 
s_vph iliti c, 444, 4-18 

hard, acquired pt'rforationof, HO 
fi,.sun•of, 737, 7-10 
obturatorsfor,HO 

woundsof,342 
Palatine stertor. 75 
Pallen. Yag:inal spf'Culum, 971 
Palmar ahsc('~,.,, 508 

arch, hcmnrrhngcfrom, 178, 185,189 
tendons, dh·ision of, 630 

Pn\m('r, ucrv~·-st retching, :!06 
Pauaris. See Paronyd1ia. 

syphilitic, 451, 452 
Pancoast, J., a11chylosis of knee, 601 

cluh-foot.H33 
extrMersion or bladder, 890 
liernia,768,769 
incurvntinn of penis, 944 
rhinoplasty,709 
stapli.\· lornphy,738 

Pancoaflt, \\".II .. ligntion of carot id , 734 
J>ancrras,excis ionof,371 ,1:!45 
Pannus, ti50 

trachomatons, 648 
Paper fo r dn·,;sing wounds, 66 
Papilla, opti<', discasl;';; or, 673 
Papillary tumor, or papilloma, 477 
Papin, cystit is, 895 
Papularophthalmia,646 
Papulc, moist. See Mu cous patch. 
Paquelin'scautery, ll:4 

for l11•morrl1oids,831 
intracht:olorny,352 

Paracentesis ahdominis, 834 
capitis,639 
come~, 65 1, 677 
pericnrdii,3ti5 
thoraci~, 3G3 

Paralysii.of bladrlcr, 898 
or bowel, in strangu lated h rrnia, 780 
jrerwral,acaust•of fracture, 214 
or wsophagus, 744 
refl ex, 2U7 
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from gonorrhrea, 428 
instrang:ulatt:dhernia,ii3,iH, 
traumatic,369 

Pcrityphlitic abscess, 847 
]',•rma1wntstrictm·('. $'eeRtricturf'. 
Perm:l.nganate of potassium, in hospital 

gan)!rt'lH', 3!l-l 
Pc:·:11;.~~blc stricture, !)201 9:.!3. 



frvmwoundsofthroat,3+! 
Pneurnothorax, :~59, 362 
Pocketing tho 1wrlicle in orariotom_,., &U 

Poi11'>0t, pxcision of astragalus, ti:!3 

Pointing of abst•1•,.se;;, 30 1 

Poiso1wcl wounds . ,)'ee Wounds . 

Poland, cakulus, S:il 
cauct•roftonsil, 742 
compound fracture of palt-lla,2(i.') 

emphysema iu chest wounds, 358 
gastrotomy for fort·ign bodies, 375 

rupturcofurt'11•r,3ti$ 
su\1elavia11 ant"urbm, 555 
tetauus,517 

Politzer, di1wasPS of the ear, 693 el Sf''J. 

Pollock, car it•s, 571 
J.cathfromhlmronab<lomcn,366 

cxeision ofscapula,G08 
filoprc><;,,urf',lb!J 
inlpslinal ob,.truction, 804, 806 

rupture of diaphragin, 3tW 

Polypus, -:lti9 
of bla<lcler, 8!)5 

e:1r,G90 
.frontalsinus,711 

1021 
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l'riapism in injuries of penis, 377 
spinc,328 

inn•sicalca\culus,855 
Price, splint for excision of knee, 620 
J>rimaryamputation, 109 

bubo,437,+!3,506 
syphilis, -::139 
union of wounds. See Adhes ion, and 

First intc ntiou. P,o,.;,,;,or oon;uuoth·a. 
Prince, fecal fistula, 373 

grooved retractor for excisions, 607 
Probang for <..esophagus, 355 
J>ro!x>,chf'lnical,lt.i3 279 

drainage, 211 
drum, or re\·erbcrating, 162 
electricil62 
llexibltJ,163 
jointed,570 
mce rschaum,162 
NC laton's, Hi2 
Ulcr illf',836 273, 
wire, 570 

Probt·-nippcl's, 162 
Procidt•ntia uteri, 976 
Profunda artery. See Artery, femoral, 

d(•t•p. 
J>rojl'ctiles,momentumof, 157 
Prolahium, restoration of, 713 
Prolaps us a ni. See Prolap;;usofrcctum. 

of rectum,831 
opcralions for, 833 Pulse, venous, 
fromvesicatcalculus,855 75 

tongue, 723 Puncta b.m·ynrnlia, C\'ersion or oblitcrn· 
urcthra,916 tionof,68U 
vagina, 972 Puncturatiou, 87, 404 

Prolift>ration of cell:3, 37 Puncture of bladrlcr. See Bladder. 
l'roliferous cysts. 465, -166 intestiiw, 3ti9, 778, 783, 809 

of breast, 756 Puncturt•d wounds . See\founds. 
Prone position in afft.><:tionsof spine, 335, Pupil, a1·titicial, opl'rations for, 600 

044 contraction and dilatation of, 658 
aml postural respiration,350 in i11ju1·ics of ht'ad, 309, 311 

l'rostate,ab!lccssof,901 spine,328 

~~·1~~~~;~~ 0:f, ~?i9 iith otomy, 878 Pur~~~;~~~11~:~t\~\:·:1 ~6 771
' 

778 

l·alculi of, 885, 909 Purpl4', injurJOf spine, 326 
cancer of, 9U9 Purulcntconjunctivitiso1·ophthalmia,647 

~Y~~!i~;; 9o~~ in bilateral Jithotomy, ?i!~~~~~~:~: } See Py:emia . 
880 Pun·cs, polypus knife-hook, 691 

lateral lithotomy, 873, 875, 876 Pus, 38 
hemorr hage from, 897 absorption of, in absccssc!:I, 382 
hype rtropl.1y ~f, 902 py<.emia, 407 

com 1~:~~~t~:.;~),it~~oiomy 1 875 char~~~~ r~;5f~e~~c~i:rii~ 570 

incont.i ncnce of. ur i ~1e from, 903 corpuscles, or igin of, 39 
rt:'te11~1ou of urine lro111, 903, 906 va rieties of, 38 

J~~,~~~~o~?~}.',:_:,."::'. :::•tau,;,. i::::;~J~~,ilrn~:~~~:!~('.,.m;a. 
]HlllClureof bladdt:r through, 907 Puzzle, lnrlian, for dislocatio111:1, 288 
tu~rde of, 909 Pya:imia, -105 

tt11~1~:~ l~~i1~i~n~·' 8i7 analogfis~~ ::·1i1~:1 ~~~~1~~~~~!\;~~~t~~~~ 
Prostat1c calculi, SS:>, 909 -130, 9~1 

f'athete rs, 904 etseq. with tubt:rcle,·116 
]>rostat itis, 900 , 901 arterial, 408 
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J>yremia- f Rt'lcam11r, romprf's:;1on m cancer, -Hl3 
causes of, 410 fi"'1111n ofnnus, b.!-! 

~;11~~~~~~1~~~·~\ ~r, 411 ~~~!~11~~.~~11~i~~o~~~~Ti~ 663 

frc.qucncy of1 in th.ig. h amputations, ! Rectan.gular flap amputation, Hll 
108 staff,874,t'l:!l,8X2 

idiopathic or essential, 411 RectilrnC'nrCcrnseur, 83(1 
makri('S morbiof,411 Recto<'l'iC', !l72 
mt'tastaticabscessC'S m, 408 llecto-l:1hi:tl fii-;tula, 820 

:::i~~~~;~~'.~ilbt M ~mE~~~~;~i'.i:'.~;~~~\~
9

;::s 
symptoms of, -!17 lithoto111y, e~3 
trt•atment of -113 ' Rectotomy, li1war, 817 
trcphining as a prophylactk against, Rectum, absc(':;:; 1war, 821 

it~lWE~~ .. ,. ~ .,_. ~j~~t~J;,: .... ;, .. 
Pyrexia, paralytic, 328 for('ign bodies in, 376 

Ql'ADRCPLE amputation . 102 
liga.turefvrnrenis,527 

Que..;nay, white gangrene, 398 
Quillt·d suture, 1+4 
Quimby, amputation, Ul 

RA ~t~~,b~~:~~1~1~~!~~ 1~~~·1~ ~::<'11~lsm, 562 

RaCl'IUOse aneurism. :-Se~ Aueurism 
anastomo;;i" . 

Rachitis. SeeRickl'tS. 
adultorum .• "5t-e0st<'omalacia. 

Hack for fractures of lO\\ er extremity, 
2ti,~ 

Radclifft>, temperature in tt•lanus, 517 
Rarlial arwry. See Arter.\", 
Radiating incisions in nlct'l'l! 1 387 
Hadica\ cure of hernia, 7G7 

c1u:1t:'S fa\·orable for, 769 
frmoral,80ti 
inguinal,7!14 
umbilical,787 
Yentral,71i6 

hydrocele, 95U 
\"aricocel~, 960 

Radius, dislocations of, 21)4. 
excision of, 1G7, 612 
frnctu resof,255 

Railway spine, 329 
Rainey, loo.sf' cartilages in joints, 602 
Ramo1wur, 356 
Rankin, iodoform in <>:1rdis('ase, 697 

syphilitic disease of eye, 4-19 
Rn.nula, 724 

acnte,723,725 
Ran•faction of bone, 5G5 
Hasnmss('ll, aspirator, 3!i-t 
Hatth•snake poisoning, 153, 154 
Heaction from shock, 67, I:J4, 136 
Reade, syphilis ofnC'rvous system, 44!) 
Ready method, Marshall ll all'8, 350 

l11·morrl1agcfrom,826 
impnforah>, 813 
occlusionof,813 
polypus of, 818 
pouehe:ior, inflamed, 833 
prolapsusor, b:H . SeeProlapsus. 
JH11i('l.Ure o( bladder through, fl08 
SJlt'Cttlumfo r,820 
stdctun:of, 815 

malignant, 8li 
simpkorfibrous,815 
wartr, 817 

syphilitic l<>:lions of, 4-18 
tappiugthrough,838 
tumors of, f.118 
ulcer:1of,82-4 
wounds of, 876 

in lithotomy, 878 
Recurrent bandage, 81 

fibrnid,-!79 
st r icture. SeeC'ontractilcstdcture. 
tmuo1·s,':IG3,·ti!J 

Red corpmu:lcsiu inflammation, 35 
Rt.><luel!s iu inll:umnation, -!2 
Re<luciblclwrnia. See Hernia. 
Reduction of di~locations, 272 

spinal, 33-l 
fractures,22-l 

compound, 231 
impaetedandpartial,234 

hernia, 7U7 
st1·angulal<'<l, 7i7. See Taxis . 

iumass, 779 
prolap!msofrectum, 832 

Heef-kuot, 97 
Ret•vcs, laminaria. tt·nts for stricture,925 
Reflex para\,,·sis, 207 
Hcfraction,G75 
Reg:noli, rt•mo,·alof tongue, 726 
Reid, manipulation for hip dislocation, 

291 
Relaxation ofmemhranatympaui, 692 
Henal calculus, 851 

nephrotoruy for, 844 
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~~~~·i~~~~·11 !·~·~·it~~1;~! ~11:c~~t~;~I currnture 

~~1if D~~~i~~i;:~~1ii:l~:·::~:.;~~6 216 

no~~~ J ., disarticulation for osteo-myeliti s, 

Rou ~; 11l:;nfa(~lf~.~~~~i\~11~,~~ ~~:, 738 

Rubefacicnts, 83 
Hun-a rouml. ,..,'eeOnychia . 
Rupia, syphilitic, +17 
Uupture. Sf'(' Hernia. 

of abdominal nrn!icles, 3G7 
a1wuris m,5:J!>,5-l3 
arteril's,li:!,368 
bladdi•r,375,933 
ga ll-Ula (hh·r , 368 
heart, :i;')i, 518 
intestint",368,7'l0 
kidneys, 3:.!7, 367 
lil"er,3H7 
lungs,;jf., 7 
muscles and tendons, 207, 518 
ce,:;ophagus, 35-l 
perineu111, 37!l 
pcrito1wum, 367 
sphintt{'r :mi, b:?-l, S:!S 

\"a!.!;irne,!'1 73 
stomad1,3ti$ 
stricturcofurethra,92-l 
urct~'r, 3tiH 
urethra,377,933 
utcrui;,84-1 
\·cnacav:1,368 

s ABl~:bc1J1.~~~:~~l :~·:~!~~~~1:~·1i~-l3 
Sac of hernia. ,..,·ee ll ernia. 
Sacciform disea~e of anu s, b33 
Sacculated :uwurism, 532 

bladd<:r, ~!IJ 
ccsophagn.,, 744 

Sacro-i liacdi.,ease, 593 
Sacrum,fracturcof,:!-l-l 
8a\ivary fistula, 3-12, 711 
Salivation, mt'rcurial , -15 8 
Sa ll cron , her ni a oft{'stis, -127 

tub<:rcu\oussarcocele,962 
Salkr, cradlt> for fractured !Pg, 267 
!falls oflilood in intl:unmation, 36 
Sa11<\-bags for fractured thigh, :WO, 261 
Sands, \ary 11g~·al growths, 7-l!.I 
Sangui neous cysts, -l t.i-l 
Sanious pus, 38 
Sanson, catopt ri c tN1t for cataract, 662 

recto-\·eska l lithotomy1 b83 
Santorio, lithotrity, b59 
Sapolini, neurotomy, 515 
Saponaceous matterinca lcu li ,S!H 
Sappey, bli:Sll'rs for ulcers, 387 
Sarcocele,91.il 

cy~tic, !Hi!l 
65 

Saw, amputating, 96 
llutchcr 's, 121,12.J,607 
chain, 607 
ll e\·'s.320 

Sayre,;nch.r los isofhip,599 
clu h-foot,636 
clislocationofelbow, 286 
excisions,611 ,61-l t•lseq . 
fracture of clavicle, 2-18 
hipdis.:ase,59 l rtseq . 
jointedprobe,570 
oak um scton,571 
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Scab~~;1i11~~ \~~~f1t1~1~~:SJJ 6291 6441 6-15 

~calds. ,!jee Burns. 
Scalp, ancuris m by anastomosis of, 525 

contusionsof,305 
erJ'!:i pl'iasof, -lO-l. 
nrenisof,5'.:!7 
tumorsof,637 

sehaccous, -1 66 
woumlsof,306 

Scalpd, 95 
Scap hoid bone, dislocation of, 298 
~capula, dislocation of, 280 

l'Xdsion of, 608 
fractureof,2-18 

Scarification, ~6 
Scarlet fc,·rr after operat ions, 68 
Scarpa,galactocele, 751 

shoe fo r club-foot , 633 
staphyloma, 655 

Schell, a rrow wounds, 152 
Schiff, origin of pusol"i ls, -lO 
Schnrnkhalden, fecal fistula, 374 
Sch1wid1· ri an mumbranc, inllammatiou 

alHl thkkt•ningof, 702 
Sch finhorn , staphyloplasty, 7-lO 
Schiill N, chloroform poison ing, 75 
Schuppert, urinary vagiual fistula, 9-12 
Schwauda, phaged:.cn iccha11 croid, 436 
Sciatic artery. See Artury . 

hernia ,803 
pain in cancer, 4!1-l 

Scirrhous t'anct:r. See Sci rrhus. 
Scirrhus, -183 

acutc,-lS7,757 
atrophic, 495 , 757 
ofbrt!ast,757 
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Scirrhu~- Seoond:u-~--

cach('xia in, 485 syphilis, 443. See Syphilis. 
capsulated, 758 Secretion in inllammation, 3-1, -15 
cuira.ss-like, 4~7, 757 Section of bone in amputation, 99 
infiltrationof,-183 cxcision,607 
lardact..>ous,484,757 Cresart>an,8·B 
microscopicappearnnc{'SOf, 486 of nerves for tetanus, 520 
morbid anatomy of, -185 peri1wal, 928. See Urethrotomy, cx-
natural history of, 483 tern al. 
trl•atment of. See Cancer, tre<itment of tendons. Se~ Tenotomy. 

of. veins for phlebitis, 523 
ulcerationof,484 varicocele,961 

Sci:>sors,canula,668 varix,52-1 
forcuttingun1la, 7-11 Sl'dativPS in inflammation, 60 

Sclerema. See Scforoderma. EeJillot, amputation of leg, 123 
Sclerodt•rma, 469, 505 6dd1•mront, 571 
Sclerosis of bone, 5G5 gastrostomy, 7-::IU, 747 
Sclerotic, staphylorua of, G53 pya•mia, .j(lli 

tumors of, 656 staphyloraphy, 738 
Sc!Notitis,655 S('dimentsfromurinc,848 
Sclerotom.v, 677 Scmeledcr, galvano·puncture for ovarian 
Scoop, lithotomy, 871, 874 cysts, S:J!) 
Screw extractor, 163 Se1uilunar bone, dislocation of, 287 
Scrofulaorscrofulosis, ·HG cartilages, dislocation of, 296 

in bone,·117,577 Semi-malig11antorrecurrenttumors,463, 
joints,4li 479 
lymphatic glands, 418 Seminal cysts, 465, 958 
mu1,:ouitmembrnnes,417 en1is11ions, 966 

operations in, 419 vesicl(', hydroccle of, 958 
in skin, 417 Semple, cystitis, 893 
tn·atmcntof, 418 h1·mo1Thoichs, 828 

Scrofulom; diathesis, 417 spid~:r Uitc, 15:.i 
ostl'itis,577 Senilegangrcnc,:l90 
sarcocele. SeeSarcocele,tubcrculous. :unputation for, 91 

~;1~~~~~~~;~~ 417 ~=~~~~dii~~~11r~il{i=i~f:1~;pinal injuries, 326 

Scrot~~\c~~·tt~ll:, 9~~8 ~~:~~~;~n~ii\:·~~. s~i~~i~~,:~~; 10~;e Py:emia. 

hernia, 788, 790 Sec1t1{'stra, classification of, 163 
diagnosisof,7!)3 extractionof,57-1 

Scrotum,contusionsof,3i8 infractures,compound,231 
diffuseinflammationof,94S gunshot, 163 
cpitlwliomaof,951 inne('ros is,572 
erysipclasof,404 syphilitic,-tH 
excision of, 949 Sero·cysticsarcoma, 465, 756 

for varicocele, 960 Sero-1rns, 39 
fissure or cleft of, 9-14 ~erous cysts, 463 
gangrene of, 390 iritis, 657 
hypertrophy or elephantiasis of, 949 membran{'S erysipelas of 400 

Scul~~~~1~:d~a~~d:i: of, 81 8se,',P,.,;g_J,,','~.; •. :.:,, 1l~~1re0~~~~~i~~~~3 
1 

Sca\Jrook,shoek,132 11.,.,-. 

~~~~~1;~;~.~;s::~l~~~~,~~.:lsl:i~~ chest, 36(} for ho~norrltage .after lithotomy, 878 
Sl:lbaccous tumor' 4!H.i Scrr('s, ~;11~i1;~;,'fa~~.11;~~ flstuhe, 939 
Second intention, union by, 1-t2 Serum, artificial, 8cl0 

Scco~~:~~;i~i~~~l~~es. See Pyremia. ~~l't:~~~:~ia~\~~. ~~~~ ;;~unds, 359, 363 

amputation,109 Seton,84 
am•urism, 543 incoldab!lce"s,384 
catara('t,6G7 fistul:e,385 
depo:;its ofencephaloid, 488 of breast, 754 

epithelioma, 495 pcrim•al, 936 
scirrhus, 485 oakum. See Oakum . 

fc\·cr, 50 iu staphyloma, 655 
hemorrhage. See Hcmordwge. ununitcd fracture, 236 
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~~!1t;~~ ~~~~~rro~ s~~ched bandage, 83 Simp~::.;;od.'•nia, 24-1 

SP\'e;~1~1i18;, ~:,:united fractnn', 236 ~:~~~~;1;~~~'\~:~~~~~ ~i~stic, 494 

Sex1 moduof dt term111111g, m ell ft scrotum, I mo<fo of dics!:img stumps, 103 

Sc~t!n, condt'nsed nnd rarched mr 111 car 'l\f~~al SUJJPO"'ltoiics m gonoiihroa., 

~1ilt:~~~: rn :::i\i~;~~·:::· 
:~{11~~~~~~;;~~li;~,1~c11, 368 ~~~~i~;: ;·r~~:aJ3ti6stulre, 937 cl se<J. 

reaction from, 134 ,-aginismns, 973 
St'COlld:try or in:;ii•lious, 67, 137 Sinus, 3f'5 
tcmpt•raturein,n-l.131.i frontal,affoctionsof,688,711 
treatment of, 66, 135 Si phon aspirator, 89 
in woundsofte:.tis, 133 trooar, b38 

Short-cut ligatures, !>7, 182 Skae, gunshot wound, HiS 

~::~~~~~~~!~·in i~~c:~,~~,p~;·8 Skene, 9~~ectiom1 of m·inary organs, 91 G, 

of thigh, 258, 261 laparo-elytrotomy, 8-14 

Shortt, snake~~~::,~1i~:;~·1 ;~3 Skey~plii~;~ti~~~ ~.~~~~:;,r~~S 185, 200 

Shot, round. wounds bJ, 157 reduction of dis locations , 283, 286 
small1 wounds by, 157 tourniquPt, 9-t 

Shoulder, amputation aOO\·c, 118 Sk in , disC'ascs of, -199 
at, 116 maligunut, 505 

anchylosis of, 600 syph il itic, 4-l-l, -147 , 452 
cont ract ion of, 629 in py:emia, 410 
dist•ao:cs and injuries of. See unde1 sc roful :l in, 4 17 

Joints. Skull, contusions of, 314 
dislocations of, 280etseq . cxtr:lvasation within, 308, 312, 318 
excision of, 164, 609 fracture of, 3 Jfi 

Shoulder girdle, 2-16 at base, :HG 
Shrady, ligation of lingual artery, 727 hNnia cn+.!br i in, 318 
Siegel, pneumatic aural s1wculum, 6!JS tn•phining for, 319 
Sigmoid catheter, 8-12 fungus of, li37 
Sigmund, induration of 1·hancre, 4-ll inllammatiou within , 313 
Signoroni's tourniquet, 94 necrosis of, 573 
Siiicaincalculi,851 inrichts,419 
Silicateofpota~sium bandage, 82 suppura.tion within, 313, 320 
Si lver.fork cleformity in fractured radius, syphilitic discaiws of, -151 

256,257 trcphiningth»1 318etseq. 
Si!vt>ster, artificial respiration , 350 tumors of, 637 
S il vestri, bloodless OJ>l'rat ions, 93 Slidi ng t.ubC's for strictu re, 924 
Simmon!!. phaged;enic chancroid , -136 l:iling for fractures of upper extremity, 2fi7 
Simon, n., t'Xploration of rectum/ 8lli Slough, 40, 48 

extirpation of kid1wy, 8"'5 separation of, 49 
trans,·Nseoblitcration of vagina, 9-12: Slough ing ofnneurisms, 539 et seq. 
urinary nlgiual fistula.>, 9:3S a !lr11. I of bursa patcllre, 510 

Simon , ,J., t'xtroversion of bladder, 890 canc('r, 48-l, -188 
inflamUlation,35,43 hernial Sa(', 773, 783 

~:~:~~~~; 1 ~~~~~!~~e~~ui:::1;,8~G9 r~1:~r;11~ni~;j urf::, ~~~g rcne, hospital. 

anresthetics, 72, 73 ulcer, 38li 
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Smith,.1. II.,aclmini!ltrationofcthcr, i6 Sound-
utcrinelibroids,9H uret11rnl,911 
n1ginal speculnm, flj] utt>rim•, '<lti 

Smith, KN., pPnilcfistula, !l:36 Sounding forC'a lculus, 855 
Smith, ll.,discas1..•sofrectum, 819ctseq. in womt•n, 858 

puncturcoftcstb,427,953 South,frartureofl:lpim·,326 
Smith, II. II., dislocation of l:lhouldc r , phh'f;:inon(IUS l'rysipclas,40.J 

28.J. Southam, forceps for rcmO\'tli of tongue, 
ununitcdfrarturc,216,237 726 

Smith, I., Jr., elephantiasis .\rabum, 505 Soutlwy, intra-thoracic hydatid, 8-!7 
Smith, X., n .><luction of dislocations, :!75, Spani!,h wind\a.;s, 9-! 

291 S1>a;.;mof bladder, 900 
lithotomy, 876 ofintesti1l{'s, 804 
osteo-myt>litis, 51i8 wus('lt·s after amputation, 10-1 

Smith. N. R., disloca1im1 of shou lder, 284 in dislocation, 272 
fra..:tures,237,2-l0,2ti3,:!67 fracture,220,:!25 
hyclrocc\pof seminal vt'siclc, 958 spinal injuries, 3:!6 
intra-cranial absces::1, 320 tctan11s, 51 7 
lithotomy staff, 87ii ofO"'soplrngus, 744 

Smith, IL W ., dis\O('atio11s, 279, 297 sphiuctc r ani, 824 
frac-tures,244,255 vagime,973 
multipll•neuromnta,513 urethra,!117 
rheumatoid arthriti::1, 594, 596 Spasmodic n·k11t ion of urine, 899 

Smith, 8., aneurism, 5:!s stric·turc. See Spasm. 
fradure of ccn·ical ~pine, :n3 Speculum, aural, 689, GfJS 
ligation of common ili:tcarlL'ry, 560 11:t:;;1J, 703 
l'iro~off'~ and t:;ynic's am1rntatio11s, r1•ctal, b20 

J~l, 123 vaginal, 937, 939, 971 
rupture of blarldcr, 375 Speir, ancurism, 540 

Smith,'!' . , bu11ion, 512 artery co11st ri ctor, 181 
cong~'nital cyst of back, G40 Spence, excision of elbow, 611 

iumorofsterno-mnstoid, 207 l1ip-jointamputation, 1:30 
clislocatiou ofshoul<ll•r, 284 subc la\'i:tn nueuri:;m, 558 
Ilt'phrotomy, 8-H Spl'Tino,glaueoma, 6U7 
pnnio, 304 Spermatitcord . .'31;eCord. 
puncture of bowel. 369 Spermatoc1•lp1 !l57 
staphyloraph.r, 739 ::ipcrmatorrlH:cn, 966 
too-nail ulcer, 501 S1lhac1•lu:>, -l~. See Gangrene, Mortifica-

Smith, '!'. B., fracture of hunU"rus, 253 tion, anti :Sloughing. 
Smilh, T. C. , fracturt•ofpatdln 1 2G4 Sphinch>rani, rnpturc of, 82-l, 828 
Smith, 'J'y ler,ovariotomy, 84'.l spasm of, 824 
t::lmyth, li~ation of inn ominatc nrtcry, 556 vngin:e, spasm of, 973 

old d1sloeations, ~75 Spica bandng1', 80 
Snakl··bites, 153 Spider bill', HJ:l 

Snarn fol'1 ~~,~~~~~l~~~~\·~~~. 749 ~:~:::~n~:~it1~it1a~i;;~ics of excisions, 211 
Snellen's forct•ps, 61:.!:! falst', U-10 
Snow.blindness,675 \'l'lltosa,5W 

ti<>g9~· disj)laccmt•nt of bieeps tendon, 282, Spin~~~~~s~~~~,8~:~·1 :1~1~: . 6-:l~'ce VNlcbral. 

~J!~j~!~~:,;:.. -[~Ji~'.::~· .. 
~~i:~~~l~~~l~~~~ c:~~ulus, 852, 859 Splu::~·0.F~?1lf;~:::::;::~:~~:::::~::: 

rcscction,607 curvature. 



SpinC'-
eoncus;;ion of. S('(•Spinal cord. 
cun·atnrt•of,antero-po,;;krior,6-H 

la~~~~~ 626. See Lateral cunTa-

in rkkcts, 420 
diSf'3S£'SOf,l)3!) 
di~~~11.~1~~.and fractnrl'S of, 331. See" ... ,, .. 0 , .......... . 

injuriesof,323 
cerebralcomplicationsof,329 
color of blood in, lti!t 
trt>phining: for, 3:Jti et srq. 

nf'crosisof,ti-:15 
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Pott's di:oease of. See Antcro-poste-1 ~~;:~~:~~;:,~:::,~Ei·::t~~~( obsfruclion, !lOG riorcnn·ature. 
rai\wa~·, 32fl 
spr11i11sof,330 
lrl'phiniug the, 33G, el .~eq. 

Spiral bandage, 80 
!oipring for (':<tt:nsion, 587 

Splay-foot. SeeTalipes ,·algus. 
S11leen, ah;;cess in, !'.4li 

l'XC'ision of. 371, ~45 
lesions of, in py.:cmia, 409 
rnptureof, :307 

Splenotomr. SeeSplt>en, t·xcision of. 
S11lints. 22-:1 

Bond's, 256 
lmi.chted,263,620 
Dupuytren's,:W8,::W7 
forexci!lionofknee,6'20 
illtt'r<icntal,2-4(1 
!>nspension,2ll3,2G7 

Sp! i1~~·~r~~·sis~;·~~~~~s~~;~ la, fl-t2 
Spontaneous cure of ancurism, 538 

dislocation, :!69, '277 
gangrl'ne,390 
111ematucclc,!l:J8 
hemorrhage, 17J 

Spoom; for cataract, 665, 666 
Sprains,209 

ofmusdes,207 
n·rtchral column, 330 

Sprain-fracturf','209 
Spuriouscataract,661 
Squibb,anresthe:sia.73Fl$eq. 
Squint. See ~trabisrnu~. 
Squirt', Il., port-win!· stain, 526 
Squire, T. II . , \'ertehrah'li eatllt'tcr, 904 
Statrforlithotomy, l-70, 87:? 

in fl'malc,887 ' 
l1ollow, 87-:1 
rPdangular,874,882 
straight, 874 
Synw's, for clidsion of strictures, 

!l'27 
Staffor<l, lanci•tterl catheter, 928 

spinal injuries, :125 
Stammering with uri11ary organ~, R99 
8tanll'y,orbitalexostos1•s,-l76 

spo11ta11t_>oUscun·ofa1wurif>m,538 
~tapes, anchylosis of, to f1·m·stra. ovalis, 

ll!Hl 
Stapin, flexion for aneurisrn, 5-:19 
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Strangulation of- Stromeyer, anehylosis, 597 
hcmorrhoids,827,830 clulJ-foot,632 

intl'rnal, 80-l parcnchymatous hemorrhage, ·110 
diagnosis of, 806 Struma, ·U5 
statistics of, 805, son Strumoussyno,·itis, 583 
in strangulated hernia, i80 Stumps, all\•ctions of, 104 
trC'atmcntof,808 dressing of, 103 

ofn:cvus,527 fracturesin,22!) 
penis, 139, H-17, 948 secondary hcmonhagefrom, 192 
prolapsu!'lofrectum,832 st1·uctureof, 10-l 

b:r ring, 139, 9-18 Sturgis, syphilitic disease of car, .WG 
ofstaphyloma, 655 Slye. 8r" ll ordt'Olum. 
by tight bandaging, 2'.!t.i Stylet-pinre, 162 

Straugury, 893 Styptic colloid, HG 
ingonorrhrea,426 cotton,690 

Strapping the breast, 753 Styptics in hemorrhage, 179 
testis, 953 ~uh-astrag:lioid amputatiou, 120 

fol' epididymitis, 427 Subcl1wian a1·t<•ry. See Artery. 
ulcers, 387 Subcladuulardislocation,282 

SLreatfoild, operations on eye and eyel ids, Snb-conjunctil'al operation for strahismus, 
661etseq. 680 

Stricker, origin of pus corpuscil!, 39 Subcoracoid dislocation, 282 
Stricture fon~r, 922 Subcrustaccous dcatr1zation, 142 

of intestine, b05, 806 Subcutaneous dh·ision of urethral stric-

~~~~~~.g~1:5 34-1, 
7
+1 injt:c~~~J~.28 See Hypodermic. 

seat of, instrangulatud hernia, 772 osh.'Otomy, 598, 600 
of trachea, 750 wounds, 139 

urcthra,918 I Subg lenoiddis\ocation,280 
catheterizationin,931 Subglossifo;,723 

g~~~:~~.~~~~~t~!1~l~~~11s 9oJO 92(l Su1~~~11y~J~~J~t1?~1~0~~9.1y or pharyngoto-
congestive, 918 Subl ux:ation of knee, 296 
contracti le, 9:.W, 924, 926 lower jaw, 278 

~\~;;~~~~~l O~f, ~~i3, 92-1 ~~1~1t~~~l~\I::~::~ ~:~;~r~~~~~~ ~t2 721 
external urethrotomy for, 927, Subpcrioskal al>scess, 564 

929,933 Sub-retinalcffusion,673 
false passages in, 923 Subscapular friction, 597 
infcmale,933 , Sub-spinous disloca.tion, 282 
forc.;id ca.thetcrization for, 928 Suction operation for cataract, 667 
impermeable, f>:!0,928 trocar, 88, 364. 
internal mcthrotomyfor, 926 Sugar-loaf stump, 105 

:~:11~f~~if~~~ii~~·r;;,-19~;u ~~j~c~~;~7i1nf1~a~1:;~~~~~~d o~u~~~:~,~,~~ 2:15, 

;~~~~~1 :1~1;'l~~n~~g~'l~·1 i~~; 18 SuiJ;c'"itorics, vaginal, in gonorrhrea, 

f>~~~:~~~~~f 9~i~d~~~ for' 933 Suppu~~~~o;11•08 .Sf!e Abscess, Inflammation, 

~~~~11~~i~:1t~r ~;711~0;1~~~.~~~~t~ .. 931 ~: 1~~l:~9·isinal sac, 539, 5-13 

rnpturefor,92-1 inbonc,566,568 

l~!!l~~i:: ,;;~if itf~~J;; ,_ 
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Surgeon, d~meanor or, during operations, Synchronous ampuation, 102 

70 Synch•ctomy, 649 

SurgC:~:::i~3ations necessary for, G2 Syn(;!1;~~r:~~~c6~0{, :~{· 65-1 

m~litary. See Gun;;hot \rnunds. Synostosis 1 596 

mrnor, 79 Synovialcysts, 46-1 

orthopred ic, 624 ::5yno,·itis, 580 

~~~~~~~~~~~.;~··· ~:~~~~~~-~.~::·" 
button, 9-l2 chancn• in, 4-tOet seq. 

in cataract.OpC'ration, 66-l chorea from, 4-l!J 

continued or glover's, 14-l confrontation in, 453 

Gely's, 372 congenital, 451 

h:i.relip, 144 contagio n in, -:l3R, -139 

India-rubber, 144 course, or natural history of1 439 

intl'rrupted, 143 dC'mcntiafrom,..J-:19 

lace, 936 diagnosis of, -152 

Lembl!rt's, 372 of ear, 446 

materials used for, i1 of eye, +-1 6, 449, 452, 657 

quilled, 14-t gummy tumors in, 450 

for ra<lical cure of hernia, 768 of hands and foct, 447, -:151, 454 

in strabismm1, 6~0 h ereditary, -l51, -:IGO 

tongue and g roove, 709 history of, 437 

twisted, 144 incubation of, -l39, -143 

in wound,; of clwst, gunshot, 360 inh1::ritance of, 4:38 

lact>ratt>rl, 1-l~ inoculation in, -l53 

of intestine, 3i2 iodide of potassium for, 458, 459 

neck, pem•trating, 344 of intcsti1w1:1, 4-18 

nern.>s, 206, 513 lip;1, 445, -:15-l 

scalp, 306 lymphatic enlargement in, 4-!5 

scrotum, 3i8 mercury for, -l55etse1. 

kndous, 208 morbid anatomy of, -:139 

Swain, excision of kn('(', 621 of muL'OUS membranes, -:145, 4-lS 

Swe1f~;t~;;if~~~~1r1\~~~1i~~~~~~4~83, 584 mucous 1~~~~1i\~so~:1fr~'ct:'l~icrcs, 4-l2 

white. See Arthritis. of muscular and fibroid tis~ucs, -l50 

Switu·r, badly united fracture, 233 nervous systC'm, 4-46, 449, 454 

Symblepharon, 605 nodrs in, 451 

Sym~·n::;;~~~~i~1~~~t5~1~\lt~e!~2 ~~1f:~~:;i/cn;,~~'i1~~~51 
blisters for ulcns, 387 panaris in, 451 

~~~:!~~'~a~?br~;~t, iGO f>~~1~\~~~i1s !~~ 455 

hcrnl:~,~~~;~~~sn;4 f~E,;[qf};~A~'~ '"· 452 

hydrocele,957 ofski_n,~1 447, -152 

'7,~~g!~::~::.:·:·~ .. -- ;;:~~~~::~·:. 
Symphys~~1ri~~::; d~~st~~!~~~~ 

24tLough, !;1~}}i:~i~~: ~~~!1~~',e~~l~l uterine dis-

Synchisis, 671 Syphilodcrmata, +!-:I 
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S,\•philization. 460 
Syring<', car, 3-11 

lithotom.r,871 
penis, 42-l 
J>OStcriornasal,703 
prostatic, 902 

Syringotome, 823 

Teale-
dtl'ilopla!=iticopPralions, 302, 303 
enucleationofnren1s,527 
loosccartilagt•sinjoints,GOi 
suct.ionopcrationforcataract,GG7 
symblepharon, 685 

'J'eeth in h~·rc<lil:try syph ilis, 452 
Tcevan, fractun• of skull, 315 

lithotomy1 875 
'l'elescopicspcculum, 971 
Temperameut, inlliu::nce of, on result of 

opNations,6-l 
scrofulouR,417 

Temperatun.•,cxtrcmc,reoo\·eryfrom,304, 

I 

:::,if..~.~:.1:~~.l~~ .. ~.iof~~:r~ 50 
]))'a'llll:t,-111 
shock, 13-t, 136 
spiJ1allllJUl'LCS,328 
tetanus,517 

"·ilhon"co"Wno lcndons. Tcm]loral arlPry. See Artery. 
Tenaculum, 97 
Tendinous tumor, 472 
TendoAchi\lis, di,·isionof, 633 

ruptun·of,207 
suturrof,208 

106 

I 

Tendons, con<rncbon of. S" Oclhopredic 

of, 
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Testi!'i- Thumb. :unputation of, 11-1 
])Unclure of, 4'.!i, !'153 disloi:ation!i. of "'"'~ 
flarCO('•·lc of. Su Sarcoet'\1•. • f'Xdsi~n at.~d f;a~turr of. See Fingers. 
strapping thf', 427, f1;,3 Thyroi!l nrtny. 8.ee .\rtery. 
swelle<l. Ste Epidirlymili!i. . foranwn, dislocation into, 292 
syphilitic affocticms of, 440 g:b.ml. Sre Gl:wd. 
tumors of. 961 et seq. Th.noi(lt>al laryugotomy, 7-19 
undl'SCPlldC'rl. 952 'fh~·rC1tom.v, :~51 
wounds of, 3i8 Tibia, cli;;locat1011sof, 2!'17 

shockin,133 cpippwalsl'parationsof,265,266 
Tetnnus. :Ht> t>xci~ion of. 1ci7, 622 

amputation for. 92 fraclttrl'sof, :!li5, ::w:-. 
diagnosis of, 519 St'etion of, in amputation, 12-1 
na10rt>ntium, 516 Tibial arh•rr. ~'·re .\rtcr.L 
artcroperation for pi!('S, 830 Ticdouloun•ux, [114 
pnthologyof. 517 Tillnrn.n;;, disloC'ation of wrist, 287 
])rognosi" of, 519 Ti1wa tarsi, 6"1 
in spinalinjuril's, 329 Tinnitus 1wrium, G92, iOO 
symptoms of, 517 Tirefonil, 163 
trt'atm1·nlof, :>19 'J'ril.iar<:oent'mntn, iiS, SOS 

T<•xtor, t•xcision or knt'e, 61~ Toe-nail. :n-ubirm of, 501 
Tl~~fs'. inflammation of. See Tenosyno- ~:;~~1~r~~~1~0~f, 50~ 
Theol.iald. crotchet hook for strabismus, ulcer. 501 

6:-.0 Toes. 111nputation of, 118, ll9 

n~~n ·---~-Th1•rn1al hammer, 83 dislocation~ of, :!98 
Thilenius, dub-foot, 632. cxcit:ion r1f, 624 
Thi~h, amputations of, l::!G frnctun•s of, 2G!l 

~::~~:~~g~:~,~:~~~~~'}7~r'7,~ilk, 88 II Tong~:l:'.~.·,»~.'.~,~;,:~;o~r~.:-i..~,;~,;;:omosis or, 52.l 

Japaro-elytrotom..,-.~ , .., .,.,. 
c:warian tumor;;. ~3:i etsrq. corns on, 500 
~cnop for uterint' fibroid,.., fl7-I cyst..; of. i::!-1 
urinar_\- \"aginal fi,;:tu11l', 93Q, 9-13 dbl':IM'.sof. i22. 
nginalspecnlum,9il s..,·philitic,-!-l:i,-l-17,-154 

Thompson. B., artificial mcmbrnna t_,·m- epithclioma of, i:.!6 
pani, 69-1 exeision of, i26 

Thompson, Sir n., bladder, afft•ctions of, I fon•ig-n hrnliPs in, 3-E! 
894 et seq . liypNtrophy or prolapsns of, i23 

Jithotomy and lithotrity, 854 et seq. frhthyoi:is of, -17~, 724 
pro!'.'tate, affections of, !JO'.? et.~eq. malignnnt tumor of, 726 
recto-n•sicalfistula.Fl9 nrevusof,;)27 
stridur1•ofurethra. 910,.-tu:q. opnatiouson, 725etseq. 

Thom!<on, C'., siphon trocar, ~3,q papilomaof. -178 
Thomson,"" ametropia, !iiti remo\·al of, i~6 

Tho_;;~;{~:::;_;,_~:;;o;,;~~~4:,f~n~~·:• vapo'• 1 Tong.:::~~:_~:~i~d)~ sutme, 709 
Thorax. SeeChf'st. Tou:zu('-t1e, 724 
'T'hornton,ovarianflui<ls, 836 'T'o111c·i.;ininfl:1.1umation, 61 
Thrill in ancur1sm, 530 To11sillihs, i-1.1 
'fhroat, disem;rsof, 7~2 Toni.;illotomcor ton!"=il guillotine, 7-12 

;nj~•!~~~~J:,i,:~~~,~~~:~::;~ J,0<ynx, Tm>S~~:i:i~::~l:~+~ ~'. 4-18 

Thrombosis, li2 forei~n hodh·;; in. 355 
arkrial, 172, -HO hyp('rtrophyof, 741 
~~1~:~1~~i10~4~f, with py;{'mia, 407 ~~!!~i:~o~~Ols. See Wounds. 

Thromhu!<, 13f:, 13!1 I compar('(l with acupressure and liga-
Thudichum·sdouchr foror.a>na, 703 lion, lh!l 

forl'ign bodiesinnoseandear, 341 for ht!111orrhoids, 830 
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Tumnrs-
myt•loid, 4~0 
neuralµ-ic,478 
llOtMnalignant,462 
osseous, 475 
painful subcutaneous, 478,5 13 
})api llary , 477 
ph antom, 47fl 
]ml;;ating, 47fl 
recurrcnt,463,479 
st.·baceous . See Cysh;. 
scmi-malignaut, 4Li3, 479 
tt>ndinou:;.-l72. 
vas(Ju lar1 477 , 525 
vil\ous . See P:1pillary. 

Tumor:;ofantrum, 730 
auditory meatus, 691 
anricle,689 
bladder, 895 
bone,578 
lir('ast, 755. See Brt•ast. 
bursre, 511 
cheeks, 711 
choroid, Gi2 
cicatri ces ,502 
e.relicls.68-5 
gums, 728 
iutcstine,805,806 
jaw, lowe r, 735 

upper, 730 
labia majora , 971 
la1·ynx.7-l8 

superlaryngcal eucysted , 722 
lip,,, 71 2 
malar hone, i30 
mouth, 724 
muscle.507 
neck, 722 
11 ern.·s. SeeNeuroma. 
nostrils,707 
opticnern:,674 
orbit,087 
o,·a ry , 835. Sl'e0varian tumors. 
palate,741 
parotid n·gion, 720 
J>t'nis,950,951 
pharynx, 743 
prostatc,87i,902 
Tl'Ctum,818 
rcti na,673 
scalp,637 
sclnotiC',656 
scrotum , !l4!l 
skin, 49!l et seq. 
sku ll , 637 

::::,~1:!!~s~~~ : ~~g<'nital, 207, 451, 
722 

suhmax ill a ryglaml , 721 
t('stis. SeeSarcocde, and Testis . 
thyroid gla nd, il9 
tongue, 72-! 
un•thra, !):~4 
ukrns, !)73. See Uterus. 

Tuni:~g~~1b1-~;~1!a , puncture of, 427, 953 
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Tunica-
yag inalis,excision of,957 

h:cmatocelcof,958 
hy<lrO<'l'icof. See Hydrocele. 

Tuning-fork in aural surgt· r.r, 696 
Tunndling tht· prostate, 907 
'l'nrnbull ,sf'd ionoftt'nSort y mpaui , 6!)2 
Tunwr. lymphoid tumors, 477 
Turpc11tim• 1 oilof,inl1ospitalgangrene,394 

sy philiti<.:i riti s, -l59 
Twiskdsutnrl.'. 1-H 
T\\'istingof ,·erh·br:e in lateral curvature 

of sp in<', 6:?!i,G:?7 
Tympanum, clist•ascs of cav ity of, 696 

intlametlurn1,.-ousmembraneof,Li!l7 
intlationof,694 
nwdnllary cancN of, 700 
mcmhraneof. See Membranaty mpani. 

sy philitic inllammatio11 of,+lG 
m<>mbranou:; band;; in,698 
mucm;in, 697 
pnralysisofm usclesof, 700 
rigidityofmucou:;liningof,G98 

Typhus, suq~ical. See Py~mia . 
tramr1atiC' . SeeG:rngrcne, hospital. 

Tyre, 1•xcision of elbow, Gll 
T)'l'rell, iris hook , GUO 

1wcrllf'-g uard , 144 
ophthalmicgonorrhrea, 430 

UHLER , g unshot wounds, 163 
Ulc••ratiou, 40, 46 

nrrC's t of, 46,47 
ofbone. SeeCarics. 

ca rtilage, 585 
phagctl:cnic, iu chan cre, 440,456 

in chancroicl , 433,436 
serpigi nous, in chancroicl, 433, 

437 
Ulcel's 1 385 

amputation for,389 
ofanus,painful,823 
athcl'Om.'.1.tous,530 
ca nccrous,484 
ofclwt>ks , 711 
cicat ri zation of, 47 
classificationof,385 
ofcon wa,652 

duodenum, in burns, 299 
eczcmatou ~ , 387, 388 
cpi tlwlimuatous, 496 
offoot,1wrforating,503 
g ranulati ou of,46 
ofgums, 728 
li cmor rhag i(',38!) 
iudolt•ntorcnllous,387 

trans1>lantationofcutirlcfor1 388 
inflarnedorplilcgmonous 1 38G 
irritnble,31-i7 
oflips, 712 
IUJ)QllS,504 
mt!cl1nnical,ofstumps, 105 
of mutousmcmliranes,380 
neural gic,387 
ofnose,707 
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l"rine, relt'ntion of- Yagina-
fn1m abstt'"'S of pro~tate, 901 tumors of, !l72 
in cystitis, 893 \"aginal cli:;drnrgc in syphilis, -l-lJ 

gonorrho.~a, -l2ti hernia, ~03 
hy:;tt·rical, b!'!9 lithotom.v, 887 
aft\.'r tithotrity, 866 0Yn1·iotomy, 8-13 
with overtlow, 8llb potd!irt'S, ..J:!f) 
from paralys;isofh\:ulckr, 8!l8 s1wcul111u, 93b, 939, 971 

prosta1ic en lnrgt-ment, 903 Yag'inismus, 9i3 
}lrnstatitb, tHll Ya,gino-r'-·<·tal fi:>tula, 819 
"Pa~mofun·thra, fil l Valt•utin, h:l'rnothornx, 362 

in!<pinalinjuril•s,3:!7 \'a\salrn,am•urbm,!HO 

from stri~~;;::~~.r;:t19~·~· 921, 931 ~=~:;-~\~~l~~:i~~~i~:)f{j~Jcthra, 920 
secrl'tion of, in intt•stinal obstruction, \"au Burru, anl.'uri,.m, 550 

su~~~t•ssiou of, from renal calculus, coi~.1~~~:~~1i,0~13gf iliac artery through 

851 dt1rmoidcystof k!>.tis, 9G3 

l'ri-;C'ptici~usJ~~~~;l\~jul:r~2s1, a27 fo1~~~lc dilatation of sphincter ani, 

l·rostt;>alith in calculi, b51 septha'mia,-105 

l'tcr;:::~~li:~::1~~§e in syphilis1 +15 Yan s~~~;~~~·c ~i~dur~~.'-~·~: ~l~~e~~=;q~f male 

l'ter~:~~1:i.:~:n~~u~~:1 'n~~G fo~~~::~~e:9i~1 ~~~hra, 377 
amputation of neck of, 977 op!Jtha lmicgonorrhcea, -130 
cancerof,976 Yance, inn·rsionof hladdt:r,b!l2 
epit lwlioma of, 976 Yan Wattnrnn, anchylosis of elbow, 600 
excbion of, 975 Vanzetti, digital compression for ancur-

with bothornries, 843 ism, 5-!7 
inju1·it•sof, 378 Varic(lct'Je, !l5!l 
pol.q1i of, 975 dingnosis of, from hernia, 793 
iiro<:idcntiaof,976 op1.•ration..-for.!HiU 
prolapsus of, 972, 976 Varicose:uwurism, 196 
rupture of, b+! lymphatics, 5Uti 
tumors of, !l73 ulcer,3S.9 

diag:nosi::>of,fromo,·arian tumors, vdn-;, 523 
r-35 o.f !lpermatic cord . See Yarico-

fihro·cf'llular. See Po\ypi. c1•l+.'. 
fihrous or fibro-ruuscul:u· 1 973 Varix. See \·arico~e ,·eins . 
malignant,976 aneurismal, 1ll5 
mycloidandrecurrcntfibroid,976 non-traumatic, 551 

L'n1la, bilid, 737 insturnpH, lll5 
elongation of, 7-!0 arterial, 5:25 
sci"isorsfor1 7-!l Varusshot', G35 

VAC('~~~~!!~~io~~ of syphilis hy, -!38 
Vach('r, fra<.:tureofda\·iclc, 2-17 
Vagina, ah;it!neeof, 968 

disea:.ie~ of, 971 
douhl('1 970 
fistul<eof. See Fistulre. 
foreign bodies in, 370 

fi~::~~;:~~~e0~~~~8wounds of, 379 
in1p;:rforate, 968 
injuriesof,378 
obliteration of, 970 

transvenie,!l-12 
painful ulcer or fissure or, !l72 
polypiof, 972 
})ro\a.psusof,972 
spasm or, 973 
tapping abdomen tluough, 838 

\"asd+.'fcrens,ruptureof,37S 
\"ascular tunior~, -!ii, 525 

ofpenis,!li'>O 
Vl'getations. 3e~ Warts. 

adenoid,70-t 
Vein or vdns, air in, 170 

condit ion of, in pytemia, 410 
discmwsof,521 
lw111orl'l1agcfrom, 1G9 
infl ammation of, 521. See Phl l'bitis. 
injurit•sof,1lHI 

remott>consequl'ncesof, 172 
int('rnaljugular, wounds of, 169 
ligationof,170 
pre;;JOureoftUll'lltismon,53G,544 
rt'pairinwound:iof,liO 
rupture of, 169 

inre1lucingdislocations,2i5,2i6 
snplwna, dilated, diagnosis of from 

femora l hernia, 800 
s1>ermati c, vah·cs in, 959 
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Vdns- Villous tumors-
superficial, enlarged in cancer of of bladrlt.'r, ~!H} 

~,£:~:~i1l9 ~:::·~~~;:;:~l~;;~~:.:,;.;,;;;~~i~:~:r:.:\1Y. "31 
couununicati ng with arteries, 1!15 pathology c•f intl:unmation, 3ti ti !eq. 

Vf'in·slones, 172, 827 p_nemia, 405 et!lcq. 
Vclpeau,dl'xtrincb:mdag<', 82 tubt'rcle, ·llG 

fractures, 2:W, 2'.{9, 24tietseq. tumors,461 etsr.q. 
gonorrhceal l'picli,lpnitis, 427 syphilis, -1:39, -151 
spinal injuries,326 Viscera,alxlorniual,disf'ascsof,83-letseq. 
torsion , um injuri1•sof,:3ti7(f !leq. 

Venac:n•a, rupture of, 3ti8 peh·ic, injurii•S of, :3i6 
wounds of, :165 thoracic, injurit•s of, 357etseq. 

Venereal disw1scs, 421. Sle f'hancroid, Visce1·al syphilis, 4-:lfl 
Gonorrhrea, an1l Syphilis. Vision, lidd of, ill amaurosis, (jj.t 

warts. Sre \Vart,;. Vitreous humor , dis~·:is1•s of, 6il 
Vencs('ction, Si. See Bloodletting. Voicti, impnirmcnt. of, in th ro:1t wounds, 

in shock, 1:35 344 
Venniug, duration of syph il is, 443 Voillcmicr, c:rnte ry in arthritis, 587 
Vcnousaneuri!lm,169 fractur!"of radius, 2f15 

mevi,52li \-olkrnaun,C"xcisiouof rectum, 818 

VcnS\t~\~~1~1, 1 i~:~:~~~f~~·~r:1 ~~~~~~~1it'1~/~pe- \: ~~1~it~::~ ;· 0~0~1:!.c~:qi.n frnetnrcd sku ll , 311) 
rations , 64, 65 in iujuril'S of head, 30!1, 313 

Ventral hernia. See li l' rnia. spine, 32i 
Veratrum viridf' in ancurism, 540 intl!Sti11al obstruction, 806 

intlammation,60 shock, 13-l 
Verma.le, amputation of thigh, 126 strangulated hernia, 7i4 
Vcrmicular movement of urethra, 932 \ .... on Uruns's pliers, 83 
Yt.>rnet, compression in l\lh'Urism, 546 Yon Grade, disN1ses of and o~rations on 
Vcrneuil, disl'asesof rectum, 813etseq . the eye, 653etseq. 

gastrostom.''• 747 Von Lusehka, nature of Pacchionian 
pyremia, 405, 409 bo<lie!>,4i8 

Verrur:ro . See \Vnrts. Vosburgh, ur:1chal calcu lus, R88 
Vertebrre, caries of. See Spine, antero- Voss, s1•paration of lowt•r epiphysis of 

posteriorcur\•atur..iof. tilJia,266 
necrosis of, 64!"1 Vulpian, ;;pinal changes after amputation, 
rotationof,in lat cral curvature of 104 

spine, 6~6, G2i Vul\'a, adlwsion of, 968 
Vertebral artery. See Arh-ry. di:wast·s of, !)70 

cana l, hcmorrhagl' into, 324 imperforatc, !)68 
column,dis\ocatiousof,3:H,334 inflamrnationof,971 

~~;~~~,i'~~riI~'.~1~:~~~::~,~~.~
34 

:~~~~JC(,~~J::: ;;; Chan ccoid, and 

catarr ~i , b~-l warts of, 971 
irritat1onmgonorrlUJ!a1 426 

VPsicants, 83. See also Blisters. 

~~:i:;~1 !;1 f.~~~~'.:~~ 1~:~38 'V--'~~~~tUTH , hemorrhagic diatlwsis, 

Ycsioo-utninc fistula, 93!4, !142 \Vagstaffe, mammary cancer in male, 760 
Vesico-utero-Yaginalfi~tula, fl38, 942 tcmpi!ratun• in sho<:k, 134 
Vt•sico-vaginal fi~tnla, 9:~0 rt 1.1rq. Wainman, excision of t>lbow, fill 

:~~~1~;;~~':"··'" ~~[~~~f ~~~~;~~: .. 
tumor~, 478 migration of white bloo<lcorpusclea , 39 
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'\Yallc>r- Wcir-

repair of nern~·s, 2fl6 ichthyosis of tongnf', 724 

\Valsham, air in n•i ns, li2 ineurvation of 1wnis, 944 

~~::c~::~i~1~P!:\1;~,0:~7Uladdcr , 375 Wel:;;,l~~[i~i':~a~;'fr;::ured humerus, 251, 

;;~~1~¥~:~~::: ::'.~!~~~~~;~;·:~ 
e1l?idt·i:'.i, 505 \Vcrtheim, duodt>nal nlct>r i11 burns, 29!) 

~~:~1~1~~1~1;~0~; \~-~~~t~;~~;,r,J3 ~~'. :~f~~ 1l1~L~~~x~~:i~~1~~ t;1•;~1t 1h~~~omy, 929 

War~~.~~1? 1c~~fi~:;;:·~f~id, 502 \\'l1i~:~;~·i~;s~f~~:~nu°i~ sl1oul<lcr, 283 

War~~~:'~~ ~:~,e~,n~~!tation at hip, 12~ Whi~~1: 1tit~.~rt~~~;,s:~~inted bougics, 

compn•ss ion of 1wn·e by call us, 206 !)U 

11inuscontaining hair,821 Whitecorpusclesininflammation,3'i 

nranoplasty, 740 in pyremia, 410 

""arts , -!fl!) gangrenc,398 

or che<•ks, 711 swelling. See Arthritis. 

larynx , 7-18 Whitehead, cystotomy, 909 

1>enis, 950 gag fol' staphyloraphy, 738 

vent•real, 433, 435 , 499 harelip, 718 

of nilrn, 9il periostt-al uranoplasty, HO 

\Varty tumors and ulct-rs of cicatr ices, s tricture of rectum, 816 et seq . 

50~ \Vhitlow. See Panaris, and Paronychia . 

Washington, reduction of hernia , 777 Wilde, aural polypus, 691 
\Vatcr·drcssing in g un shot wounds , 163 symlJ\epharon, 685 

warm, in inflammation, 57 \\~il hit e, tetanus naseentium, 516 

Waterman , clislocation of ulna , 285 \\7ilkl· •·son, wound of profunda fcmoris, 

\Vathcn's pliers, 83 184 

\\·atson, n. A., aueurism, 541 Wilks, arterial py:.emia, 408, 410 

hydrophobia, 155 Willett, fracture offomur,263 

Watson, E., tetanus, 520 Williams, J-1. W.,di seasesofe.re, 6filetseq. 

\Yat ;ion , P. II. , amputation of penis, 951 Williams (of Nt"w York), rupture of blad· 

1•xcisionofknce,620 der,375 

treJ.lhining, 320, 321 Williamson, excision of elbow ancl ulna, 

Watso11 , Spencer, diseases of eye, 664 et 612 

seq. Will1:tt, latera\ curvaturf'ofspine, 627 

'Yatson , T., convulsions in head injuries, Wi\li s, \ithectasy in mal e, 886 

313 Wilm-;, traclu.iotomy for diphtheria, 748 

Wax in ear, 690 Wil son, localan.e.sthesiabycarbolicacid, 

W eakankles,636 7!) 
sight, 676 Wilson, E. , intra\•enoususeofmilk, 88 

ulcer,386 Wind of ball, 158 

Weh1.)('dfingers,63fl Wind\ass,ropc,fordis locations,2731 293 

'Vehber,spinal changes after amputation, Span ish, 94 

104 Windpipe. See Larynx, and Trachea . 

'Vebt·r, applications to tympanum, 6!)!) Wing, vaginal ovariotomy, 843 

Web~~rc~;.shsl;i~~~ aCrtniversion, 189 Wire coi~~~1 d'l:~~~:~~s~:
1 '2ff~ 383 

~~:~i~;}~~~f ~~}}[::1:::: :;~•q . wjf ~~~~~}}~~~~~~r.I~r~~{~;. 7Gs 
fractun•cl femur, 260, 262 Wolf, hydrophobia, 154 

ror h1;~~o~;~.~~~:,· i5ii w~~;i~·i:~>i~r~~,~~~is;~~2 
Weir, gag for operations on mouth, 738 extroversion of bladder, 891 
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·wood, J.- \Vound;;i, in('i<:it>d-
gag for operatious on tongue, 7:!6 gaping of, 140 
h,\•pospadias,9Hi glazingof,1-:13 

;~Jf~~~;::;;;,~f~;·:~::a;:i~";9:bi, m, I l~~;~~~.r:INJ'..:7~:· 140 
trnckscendtld testis, 952 laccrntcd, J47 

val'i£'Occle, 9t.ll amputation for, 92, 1-18 
\Vood, ~· IL, digital comprt•ssion in aneu- gan~p·.:11c following, 147 

rism, 547 tn•atmcnt of, 148 
open method ofdrC's<:iing stump:'!, 103 opl'n, 13!) 

""ooclbury, compression or iliac artery ol'particular tissues and organs. See 
throughrectmu,130 tl1cpartsthcmsclve.8. 

"'oodward, hospital gangrene, 3()2 poisoned, 153 
nature of cancer, -lfl2 pu1wtun·d, Hil 
osh•o-myl'litis, 51.ili t1·catmentof, 153 

' Vormald, varicoccle,!ltiO repair of, 140 
\ Vorsto.>r, uradial fistula, 938 subcutani•ous, 139 
" "oun<ls,139 tooth,15:3 

antiseptic treatment of, 149 \\'reden, excisionofmalleus, 693 
arl'Ow, 152 Wrist, amputation at, 114 

~~;i:~:!~1c~~~uis~ ::;sipdas, 400 I ::~2Ji~~~~:~dof'.1~;;ies of. See under 
r~~r:~~:: tngrcnc, 3U3, J94 w}~~~~:~s~:1~~1~!ii~~~ 255 

contus~·cl. See Wounds, lacerated. • with painful spasm, 626 
dissection, 155 "~un<.h•rlich, tc1111wrature in tetan us, 517 
guushot, 156 \Vutzcr, radical cu re of hern ia, 794 

amputation and excision in, 164 \"C'sico-vaginalfistula,9-!J 
eharnctersof,157 \\'yet h ,fcmoralhernia,801 
contusion of bone iu, 1U8 Syme'~ amputation, 1:22 
dCIJridt.'ment in, Jti3 \\"yrnan 1 s uction-trocar, 89, 364 
din•ctionof ball in, HlO 
drcssingof,159 

f1~~~~~1r~~a~1~c~1~~~~;'·~~.n;~s1 in, 158 XA~~:l lG oxide or Xanthine calculus, 

momentum of projcetilc in, 1!')7 Xerophthalmia, 686 
uatu reof,158 
pain of, lliO 

;~g~~~~:~~~~~:~~' b~i;~s frn•n, ~;:;t:jl~~fr~,t,;;~:lJ:oula lutea. 
symptoms of, IGO 
treatmentof1 lfil 

hernia fol:owing, 7U::! 
incis~·d, 139 

dressing of, 143 

TUE END. 
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8. D. G aoss, ).L D .. Prof. of Sur~ery. Jefferson Med Coll, Philndn. 
At"sT1s F1.1sT. 11.D .. Prof. Prin. nnd Pntc. of ~ed .. Bellenie lloi>ip. ;\led. Coll., N. Y. 
s. \\~~~IR .\l!Tl'HEl.L, ::\I n .. Phys. to the Infirmary for N<.>rvous Dise:tses. Philafb. 
T. GAII.r.ARD THOlfAS, ll.D., Prof. Obstetric$. ~\';c .. Coll. Phys. and !::iurg., :\. Y. 
J. :\I. DA.COSTA. :\I.D., Prof. Prin. and Prac. nf .\let! .. Jeff :\lt>d. Coll .. Philucb. 
Ros~~RTS BARTHOi.OW . .\l.O., Prof. Theory Hild Practice or '.\led .. Med. Ou!L or Uh in. 
'I'. G. RIC'BARDsos, MD., Prof. Genl. and Clin. Our.(!., Univ. of' L11.., New Ur!euns. 
""Jl,l.IA~I Uoom~t.L. M.D .. Prof. Clio. G_ymei.:olog-y, Univ. of Peuun.. 
FORD\'CF. BARKER,hl.O., ProL C!in. :\lidwifery, &c .. Bt'l\enie Hosp. :\[ed. Uoll, N.Y. 
N. 8. 0Avu:, M.D., Prof. Priu nnd Prnc. of' Med .. Cbicago 1\led. Coll. 
L.A.. DuHRTNG, hl.D .. {'Jiu. Prof. of Di.o;enses of lbe Skiu, Uni\·. of Penna. 

I:~1~:~'.·~:;~~~~~~i~P~~ro01~11?o1~~~~~it~~~.-&~~ 1k~~:~):.:~1r1do~;.1ft~~ 11~'.:~~.~~.~: 
\\". H. VA~ I3c:1n:~. )11.0., Prof. bure::ery. Bd\evue 11osp. Med. Coll., N. Y. 
J.P. WHITE,:\{ D .. Prof. of Obstetrics. &c., Univ. or Buffalo . 
• Tom• .dsBBURST, Jr., MD., Prof. of Clio. 8urj?., Uni\". of Penna. 
D. 'Y.ARRt:s BRICD:EJ.L. ~LD., Prof. Obstetrics, &c .. Charity Hosp. Med Coll., X. O. 
"~ILLU.M PEPrER, l\l.D .. Prnf. Clio. ~ledicine, Uuh-. of Penna 
J. LEwts ~lllTH, ll.D., Clio. Lee. on Dis. of Chil., Bellevue Hosp. :\led. Coll.. N. Y. 
\\"11.LI.A:.1 F. NORRIS, )LO., Clio. Prof. of Diseases of the !<~ye, Univ. of Peu1rn. 
P. 8. CosNER, ti.LO .. Prof. of Ano.t. and Olin. tiurgrr_y, l\leJ. Coll. of Oliio, IJiu 
'1'11ovA.s G. ,\loRTON, )[.0., ::;urgeon to Penna.. l:lospitul, PhililJ.L. 

f_-k ~uu'~~::~:~~~-ri-.-ci'.~trr;;i~i:~~ ~e~~~~a~-~:~~~~l: Phys. and Surg., N. Y. 
F. PE\"RE PORCHER, \l..n. Prof. of '.\fat. ~led. s.od Clin. :\[edic:ine, \fed. Coll. of :-:UJ. 
C11M1STor11F.R JoHSSON. :\l.D., Prof. of Surgery. Univ. of .:\ld., Baltimore. 
~ \\·. GROSS. '.\LD., 8urg. to Phifo.do.. HospiL1l.· 
"-ILi.TA:\! TnoMso~, ::U.D., Lecturer on Ophthalmology, Jeff. ~led. Coll., Pbilacl::i. 
\\ith contrilrntors such ns these, representing en•ry portion of 1he United 8tuteq, 

the publishe~ feels sttfe in promi£:iug to the subscriber a series of practica.l lectures 

un~~~~~:~:~ ~~;:;'.ett~'~ ~nut~~~~~P~i~~; 71~-l~:·of the ")[F.ntcAT. N°Bws HD LIBRARY" is 
Oi'n: Dor.I.AR per anuum in udni.nce; und it is furnished withoutch1uge to ull a.dnrnc~
payiog subscribers to the ''A:ttF.fUCA~ JouRXAL OF THE .\h:DICAL SCIENCES." 

III. 

THE JIONTllLY ABSTRACT OF JIEDICAL SCIENCE 

~~f~r,~b1~::~~~E:~;~rEl~tri:~!;~r~~i'if;r:~~~~1·::::··1r~·:::;~d:1~~~~~;J~~~~;3 
anil 1

• 1\gw.s"-11. careful coudeus1tt1on of all that i~ new 1iDLl imporLaut in the medical 

i~~·;~;:;~~~:~i:~l~:r~~;~.~r:~:ll£,~~,~:E~:·:::£i·~~~~:~~~:~d~~~;~~r~:~i~r~~:t,\.~i:'.)'.E 



HENRY c. L:EA'B PUBLIOATIONB-(Dictionariea). 
----

nicl of nil who nrl' intcrr!;tcd io t11e cfo~t'mination of flountl medical lit!'rntnr!' Ile 

~E::~.~\~~I~f '2),\:~~:~~:,~~~~:~·~~:~~~~~:~~:~,~;~;~:\~0;: ':.~;.:~~::\~~~~i~~·1~h1::;~.:~:1 
on 11 fuotiui: of chcapuc;;s 1\l'ver heretofore :tttcm:1tt>11. 

PREMIUM FOR OBTAINING NEW SUBSCRIBERS TO THE "JOURNAL." 
~ny J.!1'ntlt'nHrn who will remit the amoun~ for two ~ub;;eriptious for _18i8, one of 

which mu.-;t ht• for u. unv .~11b.w·ril11:1-. will n·tc·n·l· as a i'nnnn1, h"l"l' by mail. u. <·opy of 
•· Daow10E o~ Tm~ Gs~; oF THE 0PUTIIAL~m~coJ>F." (l"nr atln·rti;;\·ml·nt of whid1 ;;1:r p. 

~J;:l~.~;.;:(:'.f ~~:~~lif~~l~i~:~r~~;~;~x~~~·;iffi:~:·~ri:X;~1~~l'~:.5f :~;:~]f'. 
::~~:o~'~:~i;'•;;{·~~,~~;:;\;~}~p;t~~~ 1~,~~;•d:~I~ ~[u~·'.'~:~;;1~:'•;~"~.~~:~: ~~~,~~c~l1~1t ·~~ 
complete sct.R for tlH' _yL·nr 1~7~. 
~ 'l'Jw 1:mf~·~t mo1lc of rt'1111ttn.ncf' is by l1ank cl1l•ck or po~tal mon~y order, druwu 

to the onler ol the uudt>r!;ig-11e11. ""here th~~:P an' uot accl'ss1blr, ri·nnttu.nccs for the 
"JouRSAL" may Uc mutlc nt thl."! risk of the publisher, by forwar1l1ng iu a1.;ornn:tu:o 
letters. A<.hln•ss. 

UENRY C. LEA, Nos. 706 and 708 t:iANSO:i.t ST., PmLADELrmA, P.1.. 

D UN~~tJ:r~::,Q~~~~~~!:; !,~~;tn Jtjfer!Jfm M~fcal l~olltgt, Phlllvtdphfa 

MEDICAL LEXICOX; A DICTIONARY OP ~lE])ICAL s~.'IENCE: Con
taining a concilie e1tplanatiun of the various Suhjectf' an•l Ter1J1sof AnatoUly, Physil)logy. 
Pathology, Hygiene, Therapeutics, Pharmacol"gy, Phnnuocy, Surgery, Obstetrics, Me•lical 
Juri~pruJ.ence. and Dentistry. Notices of Climatl' anJ of Minerfll Watl'n; Forwulm ftr 
Officinal, Empirical, and Dietetic Preparations i with the Accentuation and Etymology d 
the Terma, and the French anJ. other Syn1,nyme1; so as to con~titute a French as well as 

tri~~li!!S11:~:~!'t:~1i.co~Y ; i~ue.7n!'~i.ti;·1~,~o ~~R°:~~~~-11~. Herv~~~~~ ~:?,,V~:;gr~~~:Y h ~~'1: 
suweroyaloctavo,·olumeofoverllOOpn.gn. Clutb, $650; let1.tber,raiaeJ. bands, $750. 
(Ju.,i Iuu~d.) 

The object of the &ttthor from the outset bas not been to make the work a mere lexicon or 
dictionaryofteruu,buttoafford,undereach,a.condensedviewofitevariouemedicalrela.tions, 

~v~~h t~h~: !~e~,nt~e:i!!:~~:kd~~1:~~t<~~~c~f ::se eex~~tt:,~~o~ot~~i~~1~ko~:e:~~~~e8Ji~::~in ~et;:!~~~ 
~~v~~~~~~g~~z~~gn~~n;ti:!~:~~p~e~~~~;~t;n:h~~:~u;~i~~~ ~an:!lu~~~e~8g!~oi~~n~s attained the 1wsitiL n 

Speeinl pains hflve been taken in the pre1>arn.ti11u of the prei:oent edition to mnintnin thiR en· 
vinblereputatitm. During the tfn yenrswhicbhaveeln1•ae1l~inoethe Inst revii:oion, the aJ.".iitiora 

~!lt; !:E~~:;:~~"t}~1::e:~r~=~~f ~!:!~~:::t~~;~;;l~~:i~~~~
1

~~J.t~~~i~~t~:;1t t~i::~1~i~;i~E:~:;:: 
!1~:~1 :e~~~\ ~:i~ rio~:j,:~i!\1 ~itt~~et ~~I;~ ~t~nbe~~ t ~=~~·l~!'~~u~~ rr b: r:c~:~:u: ~ i~=~ l~ ~ i~ ~a: i; ~ :e0 f n~1~ed 

f iff f~t~~~~~E~~~~Ez~.~~~t~~H~E:rn:~Jf~i~:~~~~ilf t~:}!.~~t1s;:~~1 

f 111!1.i;iltilj 





HENRY C. LEA'S PrrBLIOATroNs-(An_a_!om_y_)_. ----

GRAY (ElE.VRY), P.R.S., 
Ll'd1tr.:ron-'n11lrm•11at.')l.l'1Mrf!l''IHll8P'J-<1l,Lond"n 

ANATO~IY, DESCRIPTIYE A:ND SURGICAL. The Drawin1<s hy 
11. V. CARTl!:R, M.D.,and Dr Wr.:sTlfACOTT. The Dii;Pec~iomjointlyby the AUTdoRa11d 
DR. CART•R. With 1in lntro<luction on Genernl Ann.towy nnd Developnil'ut hy T. 
11ouui:s, MA., ::iurgeon to St Gtorge's Ho~pitnl. A new Amuican, from the eighth 
enlargel and imprO\'E'd London edition. To which i8 nJJed "LA-'llltARKS, Mxn1cA1.. A!'l'O 

S1:JtUICAL," by LliTln.:n 1101,nt:N, 1''.R o.s., author of" !Inman o~teology," "" ,;\lnnual 
o! I>issectionP," etc. (none magnificent imperial oct:n·o \·olume of 1183 page8, with 
522 large a.nd elaborate engravings on wood. Cloth, $6; leather, raised bo.ud1, $i 
(JuJl Rwtty.J 

!d~~~a.~;!~~:~:~;:~::~:~:~~~~:1ii
1

~~°i!~·t:::~~!ro~nE:Ifaen~~!~~:~~=:;~i!~~!Yi::i~~:~:t~::i~ 

i~~t!~,;~~t;J ;f~:\~;·i~.~~am~::ii~~;:µ~i:;:g~:~~f ;f J~i~t~i;~~~~s:.~·~~a: 
which ,,.m greatly assist the 1tudent1n obtaining a.clear idea of Anatomy, and will aboHr\l' to 
refresbthememoryofthosewhomayfindintheexigencit>Bol practicethenecessityofrecalling 
the detaih of the dissecting room; while combining, as itdoe1, a.oom11lete Atlas of Anatomy, wit!> 
• thoroughtreo.tiseon syi;tem:1tio1 descriptive, and applied Anatomy, the work will be found of 
eSRE'ntinl use tonll physician!! who receive students in their officE"11, relieving both preceptor 11nd 

pu~:~:: t~E'u~~i!::r~irn~~ ~~~i1~!1~~~ ~~~:~~,7nor;d~~:n~~~:0:~~k ~:i~:~e~e=~~hi~Pne. rel"isions nt the 
b:1n<h of it~ nccompli~hededitor, Mr. Ilolme!I, who ho~ 11edulou~ly introduced whntenr ha11PE'1'mE'•i 
requi11ite to maint:Lin it~ reputation as a complete an'I nulhnritathe ~tnndard te:11t-book nnd 1'!'0rk 
of rtfdence. Still further to inl'ren•e it;1 u~efulne~~. there hR11 heen nppended to it lhe rPcE'nt 
work by.the di•tinguishtd nno.tomi~t, Mr. Luther Hol1len-••Lantlmnrk~. MedicHI nnd Surgical'' 
_,"fhich ghe~ in a clear, con<lensed, nnd 1<y~tematio wny, Rll the inforwnlion by which the proc
litioner can determine from the eSlerunl ~urface of the body the position of internal f'Rrh. Thue 
complete, the work, it ia b("lie1·eJ, will furnish all the n~~istnnce that cnn be rendered by type 111111 
illu11tration in anotomic•il 11turly. No pains have been epared in the t.ypogrnphicnl execution of 

it!1: r;~!~ ~~ '11:~'.c :u::'.~ ~ ~i~: 0~~1 ~vienr '; \: or~:~eec~t~ :~ pae;Wr u ~~ r~~~~~ ~~ \~~ ~~rj ?eN ~! ~~ t ~:t~ :~~~ot1~~: 
Ill a. price rendering 1t one of the cheapei;;t works e•er offered to the Amencan profe~sion. 

lbe rectul work or Mr llo\dPn, which WI.I no- to conRuh h\1 lrnok~ on iuiatoiny. The w<'lrk h 

~1::·~ ~~.::n:~x~~;~3t~~r'.h~~1;~~~h'!~: :~a1: :~~:,"~~e.~ i!~nJ'~~,\~~!·~·y~11.b_!;~·d~@~:~~~Tv:~·Pr_r~~~~.' AU1\·r-

!~tJii~l}\'.~~ii~t~~;J~1:;'.ti;~f l~:l~ ~~~{i~{\l1;11~~~tf.U~~1~t~;:~;.:f:f'.~'.~ 
will find 1tll tluu will be f'~Hentlal to him in bl~ ' able beetlon liy Mr llold~11..i11 all that will hPe••t'n-

Jlr;~\~i:~~·:t~ :.e;:::e;~:r~:;ltl,:7:~ QtH' could pOe· ~~~ tfb~~-em In practlce.-0/ito Jl>t.ltc<tl Rawdtr, 

i~lt1l1lil;llltllil~l 
ALSO FOR SALE ~EPAl\ATX-

HO/,/JJ<:N (LUTHE/Ir, l"R.C.8., 
S"rgt<<n to St. B'lrllwlomtUi"lt wri.rl llu: Fnu1A/ing Jf,,_fpitnta 

L.\XD.\Ll.nJ;::;, )I>;ll!CAL AXD SUJlGICAL. From the 2<1 London 

~J~1tiif~~~~~~~r~Wjl~~~~!~~~ 



H•NBY c. LEA'S PUBLIOATIONS-(.Anatomy). 

A LLB;~:).1!,,~ :;~,:,~,~:~:?~e~{~~t~y and Phyai1>tugy in thr Unio. a/ Pa 

A SYSTE)[ OF HU)IAX AXATO)IY: JXCLUDING ITS MEDICAL 
nnd Surgical Relations. For the Use of Practitioners nnd Students of Medicine. With an 

f)~~~~d ii~:;~· 0r~A~~:r f:r!1~~~~~~~11n~?o~1~ 0qu~~~: !~:'u~i::.F. ~~h ~~,~~!1thb~~(f ~~~i~~~;i~~'l~ 
In l~ILu:~:~~:ant: O:o~~~~~~f~h~ca.~1~~::· tnn!e~~-1~!;;r~~~;~1~f~~cf~~s ei~~-~~:1 1 ;:~·rs, (~:e~~~h~~·ha~ 

Eought to gh·e. notonly the det:tilt<ofde~eriplh·e :rnatoruy inn.elear :1ndcondtnsed form, but nil'<> 

~~: ~;~:~ ~~~~ :~-pll~:a~!~~~n~f ::,~~ft\::ce~r ~0n~1~1~;~i :: ~;~h:u;f:~~ ~t:~1~;~~~1~;~ ~~ h~~tc~~i1~ 8t ~ !Jr(Je~ 
freshhisrecollectionsoftbe dineetingrooro, butaleotoreeogniii:!thesigoificam.:eofallvnrin
lionsfrom normal conditions. The marked utility of the object thus aougbt by the autbor is 
sell' evident, and his long experience nnd Rs~iduou11 devotion to iu thorough development are a. 
sufficientgunrante .. ofthe manner in which bi8nilllshavebee-ncRrriedout. No painshnvebeen 
spure1l with the illustrations. Tho~e of noruial anatomy are from originnl di~secti .. ns, drawn on 

!~-~=: l~: ~~n~:;~~n.~ ~~~:~·.~~~~d \~6a~!;,; a0:der:r!,~~~ t~~:~~:;~~r~~v~~tauiri~ !1:~ ~!u;:~ 
effort ol" thto publibher to reuder lhe volume worthy of the \'ery distinguished position which is 
anticiputedforit. 

WILSON (ERASMuS), F.R.s . 
.A SYS'l'EM OF HUMAN ANATOMY, General and Special. Edited 

by W. H. Gosu:caT, M. D., Professor of General nod Surgic:il Anutomy in the .Medical Col· 
legeofObio. rnu11trated with three hundred and ninety-se\•en engruingaoo wood. In 
onelargeandh1rndsomeoeta.vovolume,ofover6001a.rgepages;clotb, $4; Jeather.$5 

HE~ ~~J;1!/J{!,r~~!;:!r:f~ ~,!!;~; ~~ii~v~. Lomt-On 

PRACTICAL .AN.AT011.Y: A Manual of Dissections. From the 

~~~:~ f:~::;:~:;o~:{~~1!~J~~~~:!o~~~;;n;!;:!,;!~~~~~t~f~!:~!i~~!i:~~· %d~d~;~iJ; 
leather,$400. 

S!~~~sS!!~1:t~ !~~'.:~~-~a .. &c_and HZi~~~.! ~!2::1/~~~~n~:~/!!~~~', .te 
AN AN.ATOMIC.AL .ATLAS. illustrative of the Structure of the 

Human Body. In one volume, large imperial octavo, cloth, with about six hundreO e.nd 
liftybeautitulfigurea. $4!10. 

~~!{;fif lef:~i~~:~~I~~~tiR~~f X~f ~t~~f :~¥:, \ lt~~li.1:;\\~~i~tHg~~;~1n~~b?.:~.:t::: 
BE~·~:;~C:riE'.'~~;~-~UlDE TO SURGICAL ANATO~IY: A Text-

Book for Students prep11.riug for their PaM Examination. With en_grnvinga on wood. In 
one handsome royal 12mo. vol1.une. Cloth. $2 25. (Lauly Puhlulml.) 

CLE~~.f~:~.r ~~~;~~"oL,;~/{phy•folou11 in Q11un'.t College, G<1/way 

p._ DlHl.:CTOHY FOR 'l'llll IJIR8EC'l'ION OF THE !IV~l\N BODY. 
In oneama.llvolume, roynl J2mo. ofl82 pages: cloth, $125. (Just lsrned.) 

- -

SCH AA~~,~~nt( ~~e~~~ ,,~< £, 11!;,,{~1/v ~:~z:~~~~~;~ "holl' u~. Lontlnn. 

A OOURSB OF PRACTICAL HISTOLOGY: Bein.~ an !ntrod11ctio11 to 
the u~e of the Micro.icope. [o one har.dsume royal 12wo. volume of 304 pages, with 

;rg~f t~r~~J~!fi/lltit~~:?ii~::;~::i:~~(:.r~~1g~~~.;~~~;2:;~:1:;J·~·:~~~?'.:J":~t;.~:~::~ 
·~~'.~~~:aJ::::r"~=~=~~{~"·:;:~!'. :~.1E:~s::1. '\~!:ry;:t~:~1:~\:..::~;r1~~.~::'.~:J:.:~-.~1:; 
A~:~~~~=~L~~:~~~~{~v:i::i;~~:EO~~I~~:· uea~tr~;?~~ 





HENRY C. LEA'• Pu:sLIOATIONa-(Physiology) . 

.flAL1;,~:Ju~fr·01CPkys1J!io~·£nthe aollegero/ Pll'Vltfciam1-tnd Sv.,rgerms, Ne11J York,&c 

A TREATISE ON HUMAN PHYSIOLOGY. Designed for the use 
of Students and Practitioner!' of Medicine. Si:cthedition, thoroughlyreriJ>ednntl enlnrged, 

with three hul'ldrednnd l'ixleenillustrationsonwood. In oneverybeautifuloeta.vovol· 

ume,ofover800pages. Oloth,$!>50; len.ther,$650. (J11stlssuerl.) 

D UNC:,~f!~~ ~!;t~'!!t!:~ ~~ici1!J!~J11jferaon MediJJtd Oolkgt, Phflad~l-pMfL 
HUMAN PIIYSIOLOGY. Eighth edition. Thoroughly revised and 

ei:tensivelymodifiedt1.ndenlarged, with live hundred and thirty-two illustrations. In two 

largea.ndhandeomelyprintedoetnvovolumeeofahoutl500pn.ges,cloth, $700 

LEHMANN (C. G.). 

PHYSIOLOGICAL CHEMISTRY. Translated from the second edi

tion by GEORGR E. DAY, M. D., F. R. 8., &c., edited by R. E. RvGERS, M. D., Pr<ofe~sor of 

Chemistry in the Medicnl Department of the Uuh·er~ity of Penn11yh·ania, with illu~tr;1ti•1nJ1 

selected from Funke'11 Atlas of Pbysiologicnl Cl1e1ui~try, u.nd 1i.n Appi!-nJix ofpln.tl"s. C')m· 

plete in two la;rge and handsome octavo volumes, containing 1200 pages, wHh nearly two 

bundredillnstrations,oloth,$600. 

By THE SAME AUTHOR. 

MANUAL OF CHEMICAL PHYSIOLOGY. Trnnsloted from tbe 

~!!~~:~~t~-1:f1~£J:n:
1

:?!;~~~sb?~:~1?gl£;:~~:~:~~, ~!~t:}o ~:\:i~tJc~fa~~~~;i!: 
oloth, $226. 



10 H~NRY C. L1:A_'s_Pu_B_Lr_aATIO~~-(O~emi8_lry_)_. __ _ 

jj'O l\'NES (GEORfJEi, Ph.D . 

.A \!A XU AL OF ELE\l:EXTARY CRE\1ISTRY; Theoreticnl und 
Practi<'al. Revi~f'd 1rnd correcterl by ilF:"lRY W J.Tl'!I, B.A .• F R.S., author of' A Jliclir n-

~;?ti~~.~het~~r,; ·~·:;~~ica~~ i:~o~ c~~~r;!e~~~ 9:1 ;~r~de~~a9r::it:!d~:d e~~~i~:ty ·ll~~:~e~ 1 ~; 
ROBERT BRIDfl&R, M 0. In one laq•e royal 12mo. volume, of over 1000 J>agee; 
cloth, $2 7!>; leather, $3 25. (Ju.•t Ready.) 

T1'o careful re,·ision11 hy Mr. WnH.'I, ~irice the ll.Jlpen.rnnce of lhe lnat Americnn e-tlilion of 

~l~~§1~;;i~~t~~f i~I~t~:~~I~j~i\iif ~~ltt~~~If ?I~~~~i~~:~{:~f ;~}~;;~:t1l 
r~~~~~~:~f :l~~~~~~'.{~~~t~t}2~~:~J i~~iE.! {I:~t~~~~1;f ~;~;;:! ;~:.ti~:~;::~~r; 

!i~~g:~!~l~~~~i1~i~l.~i~ 
or hi~ ~tudeol day~. It bu,lodePd, reacheU a -ome- Ohnlliwl 1tml Dr1<gg1•I, July, IS7S 

}~:\;~~f :~Irllli~:jit::~].t~:~;~f f ;f ;!;~r~ , r l~~f~r~i~~1f :t ;;;,;,{~~~~~Jf~~~~[~f f ~~~ 
Tbe work I• too welt 'kuowu lO Am,.rlca11 etudeol• .itep ~fore lt.-(.',u111di•1n Pflflrm Jo11r, Aug lb78. 

:1~e11 ~!~,.~:~ ;; ~t~dg~gl~~~i::1;tu11: :::·b~~~~11~~rr~~1~ I 111 ~bea ::~:~!~~.~t"d~ 1.J::J. i~~:r~,i~~1~1.l 1~7~'.perior 

A TTFIELD (JOHN), Ph.D., 
Pr<>/Ulur o/ Prtu:Ueol Chemr11r11to th~ Phn.rmm~t'Vilf'til 8fJe1d.11 o/ Gruit Britain, .tc. 

CHEMISTRY, GENERAL, MEDICAL, AND l'HAR)!ACEUTJCAI.; 
including the Cbemi~try ofthe U.S. Pharmacopreia. A Mnnual of the Gener11I Principlt-8 
of the Science, and their Application to Medicine 1tnd Phn.rm11cy. Seventh Americnn edi
tion, revieec from the Sixth En~li~h edition bytheauthor. I none ho.ndeome roy1tl 12mo. 
volume ofti68 pnges, with 87 illustrations: cloth, S:J 75; leather, $3 25. (Jlflt [u1,td.) 

n b 'feh~~~vroera~:~~ rs~~:~vt:~:t~:? w~~~e[~~ ':,~J~!~:n a!~~e hb11~nd~~~!~!;i~!bo0/{r~:~~~~it~!~~ a c;z:!i~~: 
etn.n<liog tbe&ei1oprovemenlB,theprice hasbeenmaintn.ined nttheformerverymode1nterate. 

It Is a Ya\u .. ble-.vork for1be bu~y pr11ctlli,1oer. ex· n"'ltint. The lU<1r .. WI' hal'I" u<~ it, the m"r" we Wl're 

f ~¥~I~~f.~~~~~[~;li~t:~.¥.~f~x~J:~ ~J~~~ti~~~~ill~~1~~1~i~Jl~~1)~~1~ 

~1~i¥f [~~~~~l~~~'~Jtf~~®SiI~~l 
Bo WMAN (JOHN E.J. !Jt.D 

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUilIXG 

:u~ti~!i~~i~n~.i~~h 0~~::i:::~f~~~;=~ :~:!~.~~~o~:~ii~d 2~~ndcn edition. With numu-

BY THE SA ME A UT HOR 

PRACTICAL HANDBOOK OF·M EDICA L CHEMISTRY. Jn one 
neat.volume, royal J2mo., pp. 3til, witbnumerou11illustrntions; cloth, $2 2!'1. 

K~~~~ts~Tt;:p:!r~~;~:~~En~:.::~l:t!~~l~::!~t~ 1 ;~;;~~1R0~~~~:~~:,cfsr~. YO!ume•, whb ~ WQud 



HENBY c. Lu's PUBLIOATIONB-(Ohemistry). 11 

BWXA!J (C. L.), 
ProfP.B~OrofChl'fll!R!ryin King's OollegR. Lo11dnn 

CHEMISTRY, INORGANIC AND ORGANIC. From the Second Lon· 
~i~~~dig~oatb, ~~ o0~e; 7::~tt~~~~o5m~0~ct~;~:ioj~s~:d.r 700 pages, with about 300 illustra-

;;t~f ~f:~{~~~t~;~::r~~1,,~f~~1!~~~]l~~~ 
Ql.A ·;,;,~:;u.} ~ ~~~~~,1/'{.!?JfeE,\,. Schon!, A fa; r,,.m111pPlle. 

ELF:\IEXTARY AXD QUAX'l'lTATIYE ANALYSIS. Trnnebted 
;~t!nneo~;i;:t~fi~d~~~i.~~~ t~.~~::;,e~~~.MI i~'o~~ ·~.;~Js!~:t r:}~;~t"1~1~1~.h\~:i~~~1ri, ~~ !~: 
page~. with illu~trat1ons; cloth, $2 00. (Jusl R~11tl1J.) 

This little book will ~npply I\ want of n, cunden$ed and connnient ln.borntory guille for the 

EE1~r~~:i:~~iiii:~:i~~:~~~~~::h,~\~::0~~~!~~~r:~~
0

::~~~~~~~if ~~J~~~fa:r~~?;11~~:tr~~s~!~~~o~ 
:U which he 11.imed. The t.ramlnt.or bn;:: Hddecl i>u.:b proce$!eS and lletaili> n;: seemed requisiLe to 
ad1.pt the \'Olume more thoroughly to the wnnts of the American student. 
• 'l'he o;hort treatill@ of Chusen h11~ mel wi:h much 

;t~iE:~~~
0

f rmJ:
0

i~rJ;~!~·;~~~~~~~:~l::~:%~: ;".<;:~~~~:j~;;,~~;.~~. -;~~:~~~~;;.;i:~,:~::·:;\~",,-:... nauo11s1thit.rdly bas its :1np<1riur.anJ it_''_""_"<_"_-"'--

CLO ir!i.~ 1!:!!.tr::?"l· a~t·~'=:iit!J~~=;~~:'.NeuxmstlM4~derLym~, r.te. 

AN ELEMEKTARY TREATISE ON PRACTICAL CHEMISTRY 
AND QUALITATIVE INORGANIC ANALYS[S. Speei:llly 11dnpted for U8e int.he 
Lahora.toril'8 of Schools and Colleges and by Beginner!'. From the Second and Re~il'-ed 
English Edition. with ahout 6ft.y illu~tration!' on wood. In one very handsome rOJ:ll 
l2mo.volumeof372pngee: cloth $250. (No1uReady.) 

Ttls ~bor1. cooeisa. and emluenLly pr!l.clical. \Ve ue so ~im 11le. a.ud yet concise. 11.11 t" be ioterei:;tiug 
therefore heartily counneodlt to stnden•;:., aool e~pe· a.nd inlellig'l!le. The wot'k i~ uuiucnmbered with ci;.llyt<J tho"ewbo arll obliged rndi.-peoaewltb a 1 theo1·.,.tit•a.l deduetioo8, de1L!iug whully witb tl1e ma,.ter. O! cour.-e 11, tea.char le iu erery waydeei· pract!ct\l m&tter, which ll is thea1m' ft bi~ cvmpre-
~~~\"•::!:1!~:C: ~~g:b:r !~::1:~cdi1,:i~~ll !:d :t:;; ~!:J~~rc~~x~·e~t~~~toa~~~~~1Cbe~b~ .. ~c~~.:·~1c~h~r f~~~ 
ino;tructortbaotheoteryva\nab\ebil.ndbookoow tb!lttheyha..-ea.llbeeu""orkedthroughhytbe 
otider consideratioa.- St Lorti.lf Olin. Rtct1rd., Occ. I auihor 1Lud the members of his 11.as~. f1·om !he 

;;t~:~r~:~~.Y,l~~;E~~~!,~·:·~~~:~:~::;i g~~j1~:fa~:~::·~~r~~~,~1~~~:::l:zFi:~ 
GAL~f/~~;;lieS~?e!!~}:],;t fn~~i~a1~gt'!f Seitncefnr Irtlal!d, de. 

A ~IA XU AL OF QU ALITAT IVE AXALYSIS. From the P'ifth Lon-
don Edi~ion. In one neat roya.I !2wo. volume, with illust.ra~ions; cloLh, $2 7:-i. (lately 
l.uud.) 

W06'tf.fr'.11~~v,{16Tr;~~AXIC CllE\IrSTRY. Trnnslate•l wilh Ac!. 
ditioos from the Eighth Germnn 1<~1litioo. By IRA R1rns~:?l, M.D. Pb-D., Prore~~or of 
Cbemil'-lrynnd Pbyt<ics in Willia.ms College, M:iss. [none banJsome \'Olllme, royal l2w o 
of.l50pp.,clntb,$3. 







1-t HENRY c. LEA 18 PUBLJOATIONB-(Patholugy, rec.). 

en n;~~~.';}l~·~flcully "-' Jfol~ ;~~~Jf RA ·':~:~~!~h~ ~J;,/lf o/ Frnnet. 

M.l:'l'UAL OF PATllOLOGIGAL IIISTOLOGY. Trnnslnte<l. with 

~:f~~~~~;rg~~~:;·,~:~~;.:::~~~~~~:~.~·~i:~~~;:~~:~\~:~·~.~·~i~:;~:;;,"y~ii:~ 
So much hnsbeendone of lnte yenrsin the elucid:ition of pnthology by menne of lhe micro

PC·~pe, 11n1l this subject now occnpiel:lso prominent:\ 1iosition nsonl' oft he mostimportnntllr:inchee 
of mediunl ~cienee, thn.t ~hE> Aweric;1n profe11~ion e:innot foil to welcome n lr:11111lt1tion 11f the pre-

~~~!h:~r~l~t~~;~~ist~:;'~~~e~t~n o~: r~;;i~~ :~~: !!::;~:~;d t:~ex:~l~~~n~;~ ;:~~t:tri~~feo:e~,~~e dii~t\~~ 
deµurtment Such im·estigtttions and di~eoveries ns bnve been mn.de ~in<'e its n11perirnnce will bjj 
introduced by the lrnn!lntor, nnd tbework is confidently expected tonssuwein this country the 
~11we position which hua been so univen1dly 11ccorded to it i~brond. 

FEN ~!1~t~l(~~~:!E11~~ }!ie ~:~~~~ H<>lpltril. 

THE STUDENT'S GUIDE TO .MEDICAL DIAGNOSIS. From the 

~i1Plf:~{:i}~}~~:~f A~f ij?f JI~~; z1r;~~€:1:~~W~]~l~!.f ff :~~~;i;~~·~~i~~~i 
bnwtotea.ehpractlcalmedlcioe. Thecha.rmofeiro- tltlooerasa relldyand usefol ald toh1~roemory.
plic\!y I~ 1101 thelea~tiot"rHtlo11reatnrein the man-, ..tm Journ. D/ Syphilogro:phy, Jan. lSH 
oerluwhlch Dr.Fent1olckeonvey~lnatruetloo. There 

QRE~!':tu.~!·0!'i/:()~~~·/!/_!;b1tt. Anatomy rit Ohn.rfng-Cro11s HtMp1tal Medical Schoot. 

PATIIOLOGY AND MORBID ANATOMY. Second American, from 
the Third nnd Enlarged Engli~b Edition With numerou~illustrationa on wood. In one 

Th11~ev!~f A~~~:i~~~e1v~~l~~~fs vt~~~°:.~n~fo~:1~[ t~OO o~!~~~,e~ 1:!~ t 1! 2ci::raei~~1~:~11~:~1;~~~~ 1~ frlrblda a 
b,- We lu.ve alwa.ys thciugbt that for ihe average 

1 
more exlentled notice Tho a1rang~10PDI anll choice 

~.:~~~~!~ .1"1 :~ ;~, ~~~ i: ~1;~,,~;~~ ~ ~e:~ ~1~ ~~nd~~~ '.~ ;:f: . :~:: ~{ ~~~a~tt~~::i~e11~r~ n ~'; k~ 111~ ~~~Yp"a;~~ir;~t~1; ~~ou f~; 
wh eh, et~ewhere, would require 11re>lt labor a11d I are l'llp~eially plP11~ed with th" 11pp111<raoc11 or the 
wirle rf'a<liog For student~ aud prttctitlonutR full wood cut>, moat or them made for tllit> w<1rk arter iU 
,11 care,., it le partieularly ,.~Ju11.1>le. In this edition 11uthor·11 own ... ee•i<:io~ and drawing ... We can only 
1heg'!l11erl'.lhighchar11.et11rortheworkism11iutaioed. repe>ll what we hllve •11ld beforP,that we kuowor 

~ ::/ ;~o ~~'. 8.v ~~~bf~~~" n! x~0e 1\ :: 1 ~ 1t~':e d !~~c~rt i~11n°~f :1~: ~~ 0i11~~ i~ ~~ ;:~~ e0!ea ~~i,~fa ~01~: ;~r~'1 ;~~~r~~~ ;,~ t 1; 
the work at the hand~ or the pnblisber is (a11ltl11n. · eomrnended tu 11tudpnts, e~pedally or 1owrbid a.na-

:D~i'~{~'~;:·;:~~~s,~;·l!;!:~::.~~~:,;;lr~!:;~~~~~ i ~i~l.-Jmn. o/ &rwu• andMrnt~t I>UtaBe, Oct. 

DA V !fro'/!:) J'!~~~8 ~·,?d Prarlice o/ ilfedicine, t>lc., in Chfcago Med. Cflll~ge 
CLINICAL LECTURES ON VARIOUS BIPORTA N'L' DISEASES; 

~rt:~:~!~1~;;~1o~~~~~~o~~:!:=~~:K:~~ ;~-~ ~,1zt~:~~::~~:~~i~:o':,a;:~a~~;~~rcln Boons~ 
- - ---



HE::-iRY C. LE.\18 PonLlCATTONS-(Practice of 11ledicine). JG 

BY THE ,'),(,lfE ~UTHOR 

ESSAYS ON CO\'SERVA'T'l\E MEDICINE A'.\'D KINDRED 
TOPICS. In one very handsome roya.112mo. volume. Cloth, $138. (Just Iu 1td) 

Wt~~~rE~oMt;>· ~H~· ~;RINCIPLES AND PRACTICE Of 
PHYSIC. Delivered a.t King'a College, London. A new American, from the Finh re
vised and enlnrged Engli~h edition. Edited, with ndditions, and ~eve ml hundred illm trn -
tione. by H&l'i'RY HARTSHOR!'&, M.D., Profesaorof Hygiene in the Univer.«ity of Penn~yl"a 
nin.. In two lnrge o.nd handsome8vo. vols. Cloth, $9 00; le:ither, $11 00. (LatelyPuhlislud.) 



If) ITENRY C. LEA'S Punr,TOATIONB- (Practiceof Medicine). 

BltlS{.:~~!!it~ !::S~!,;~~t •i/c;t;;~~,',, A~p?,;,:1!;~~·~~'~;:,,~·R ""R1,11nt. 
A )L\XU,\L OX 'L'lrn l'll.\CTICB OF \rnll!CIXB. B•litc•l, with 

A1lditious, hy J.ll!ES 11. llu cn1~~0~. M.D., Ph)-~irbn to the Penna. Ilo~pitnl. In 011e 
ha11·1"•1rne oct:wo ,.,,lume nfo•n•r lltlOp:\gell! cloth, $.'l !'10; le:1ther, $ti 50. (J11.<t llr .iy.) 

Tn lhe eff11rt of the nuthor to ren1\er thi>1vulu1De a. C(llflJilete nrd 1ru~tworth) J:Uiole for the 
~ruilt-nt n.nd 11rn('titiont-r he lia~ cul'ered n. wi<ler field thn.n i.! culltnrunry in text-honkll un the 
Jlraclice of Medicine, nnJ hnR ~eJuluu~ly en•lt'nv1.reJ to pre-u11t euch PUhjectin the li~hl of the 
mo~t muJl'rn 1levt'ln11ments ofob~enntion A.llll treatment.. F-" rnm·h hus hetn rlone of ln.t,. yt>DU lo 
r:~;;~~~~:::::;~~~I~~!~~:~~:~~7~l~:l~~~1:l•;;;~::~:\~:ct~~·,~l~~;~f.

1

~iiff~~;;::~~i:~~~~~::;:~·i~~~~r1~~~~~c~~. 

tii~~:i~~~~~::~~~~;i~;~;{;~;}Ji:[~~~v~~ ~~~~~~f ;:tr~~~~i J~~1~~:~f~f ~t~~;f~1i: 
~;f :~:;r;~~~ef ~:.1:{f i~~;I,~~i\i.~~i:.;~~;.~~i~ ii~~~~::i\5I'.:~~;~f;~~~;~~r; §~~;:~~~~;~ 

t~i~:~~I~f ~~!f:{f~~~~!'.f {i~~'.~~~~~~~ i~~{t:;~~~Jf NI;f 0f ~:\J~~};.~~i\~I~tt;ll 
rEfa'.~!i~J~~~:~: ~~~~~~~'~!::~~=~·:~

1

;:~~:.~t1:: i~;~!~:;~ 
0

~:0:~i~~~;~~:~:~F;~~~:~~!~~~~:i~~·!~~;:i 
~11u0Ur~1~;f~1~~~n~~fi~,:e~::;:,~/i~,•;,tf';,(lt~t.h1 ~1.;;~ewere J•,t1rn. 1111.•l E.1.·•1m:i141 r, Aug. l~i7. 

RA.IJILTO.V (ALLAN ,]fr/,ASE), JUJ .• 
.JJl/01di110 Pl111•ic1nn at(}" Jfo~p1t11l J111· f:pilfplir11 nnt/ Paral11lic1J. Blackwtll's hlflnd, N. Y., 
fl'"' fd llie 011t-/'(lll•u/Jt' ])•1wrl>itn•l •if ti.~ SHI' }'Hrk /fo.,Jdlol 

:NERVOUS DIRIU~I·;S; 'l'llEIH DltSCHil'TJOX ,\XD TRBA'l')ll,XT. 
In one bnnd,.owe uctnvo volume of 512 p:t;e,., with 5:1 illu~. i cloth, $3 50. (Jusl Rrady.) 

C(•~~~e O~~~~ :'g!~~en~!h~~eh~~n:)~~~islOEL~~·nt~:~l:1~!~: ;}und;;r.\i~~~ or:~!jt~:~:~~-~ ;)":~:~. :~~ 
:,~~de)~'.ngu~~1~~·:r~1~;;;t~~i11~:1~n~~~P:~1~: ~~rJnr~{~'let~a~~!~;i~~en~=,~~1 ~~~l~fi~~lw~ei'!;~"o/ t\~~P::/:, 
11_ml_hi~ dc~1re has been to rend~r1t 1<tn.;tly t>r:1ct1cal, ndnpling it to the wants not. only of the ~pe· 

~~ ~~ ;~ f ~~~\?:u ~qh(~ i;:~eerS~ \r::~~ ~11 ~~~~;;e:J: ~t!:i~: ~: ~-~ ~~ ~ :~~ !!1::g~1:: 11::~ ~ o1~ e:;~:: \~tr~;; f~r~: I~ r;: 
Tbe dllfno111 11ervou" dl~··:uie~ arn t:iken up ~Y~· Cu<, •rnllko-· '"""' w"'.'" of ,_.,_..,..,,, 

~~!tl}i1::1il!e~·:\~~~t:~::~:~~:rr;!!~~!1:i~~;~;~;;j"{~~ r~.~;:;;:;~;::,J.;::~~~;;·,F·;:,:;;·;:;r>,",;~~-~~··:o:;:,E~ 
t"ry, d\J;,:UO~b, pathology, a11d treatlfltJCt of llHl'OU~ 
di~&V" r~.:i,w:nized at the pre~eu1 dar The work 
b4~ l•l'tO prepa.rl'd with a view of mP•·tlug lh~ WIL!ll~ 

:~et•b8~a~r1;,J}.~to::.~mg: ~ft:~c ~::i~1!~1 ~1~!r ·ad ~v;:t ;:: =~r ::::•,~ ;;~i~: :,::::~~::;;:: ~: ",;~:;~;::: 0 :;:·::;;·;;;~;y;: 

~!~111\l~i~:l~~i!JI~~~ 
~}f ;;~:~;~~;~:,~i,~~~;:~t~;~~~~~~~;J; i [~;}1ii~~ii;i~r~i;~:~~:I!~tJ5:~:i[ Q:~ 
OH,111roT (J. JI.). ---

Pn~~s'"'"'o ti~ F11n•lt11(>/ ,lJert. P!ldll, Ph1111 tn !AtSnlpllrifr~, fir. 
LEl"l'UllES OX Jll~E.lf-IEI-\ OF Tllll ;\Im \'Olf8 S18TIC>I. Trnns-

~~~~'.16:~~. ~:i~e~}nilr~;;~:1~;ou ~~'~t~~~:~t:n~:,~::nso(~·.,~!i~l;i~~ ~!··,J:,e~i~'d::aJ~~~~~1 ~?'d 
Lihror!f, comwencrng with the July No. 18i8. &, tinge 2.) 



By THE SAJIE A UT HOR. 

THE ,\X'l'.\UOX!S\[ OF TITElL\PEr'L'TC .IGEX'l'~, .1xn 'l'JT.\'l' 
~~m~~~~~GE:.~ge~;ei;l~t~~e$~~~~-erg(i~1~1:~ ~:~;1;t'Y for 1878. In one nent ,·olu1ue, royal 

It would l'eem unnecel'~nr.v to c:-:i.11 the ntlention of the prnfe:o~'on to a work nn so 1tu;t.2r~ti\·e n 
1tubject by a writer so brilliant as Dr. Fother!!"ill. There i~. pe-hnr~~, no onf' wl10 }1;1~ 11. lidter 
cla.iwtobebenrd, and no topic more worlhytliestu.J)·nnd reHt!ction ofthet>rnctitil•ntor. 

pr~c~~~~ :~p~~:a~ro: !:~~~: ~::;:~~ii:~c s~~~r.01110~ I ~:~\"if~.~~~:~-- JMicr1l rinil Surgic<ll R~}l/Jrltr", 

FT~V L~J~:"fi?~\:}t'~! ::~~~~ r.~~-!]~~I Jledi~in~ in tlit mrunflw Tr•.d~rn lnJirmrH"IJ, fl". 

TIIE CLIXICAI, STUil'\" OF nI~EA~E; A \hnnol for ~tn<lents 
and PmctitionerR of i\ll'<licine. In one hand~ome octavo ,·oiuUJe, with numerous illus. 
tration~. (fll Prts~.) 

So much ha~ been done of late yeu~ in inc:-ren~ing the !\<'Curney of dinf?no~is by the n1iplicntion 
of the thermometer, the .11pbygmo.~rn1.h. the lnryn.i:nscnpe. the ~letho~<'<1pe, nnrl other in.!llru
mentnl nid:i to ob~ervntion, nnd the stu<ly <,f di:<l':l."e _h:i~ been s" u:nroh fueilitnted by tbe com
p:i.ri~on of re~ults thu~ obtained. that n. nu•~~ of rnrl•~penrnble infnrmntion hn.11 fl('rumuLited, 
which hns not yet been ren<iere·I a~ce~·ible to the <tu•lent. It bas been thi:> object of Dr Finb~y
i>on to pre.!lent all this in a form con<lt>n~eil but ren<lilJ intelligible, and to render it n"l'nilable in 
the daily duties of the pr:ietitioner. Tbe ~cope of the work being thusextemive, he h:1scnlled 
in the n.iJ of gentlemen well known in their ~1·eci1I 1lt-1111rtment.11, for ch:q•tt'r~ on their ~pecial 
subjects. Thu~ the l'hy~ie'l!!nomy of Di•ea~e is treated hy PrM. G 1 ir1lner: the Disorders of the 
J.'emale Orgnns by Prof ~tephen<>r•n; Ins:init)· by Dr Alt>x11nder Robertson: Phy.!licnl lJi11gnMis 
hy Dr. Saw~on Gemmell, and Laryn~MCopy nnd Poi:t Mt>rtem Ex:uuinntions by Dr. JME'ph 
Coats. Xumerou! illu~trations h11.\"e been iotroduced where\'er they seemed detiirable to eluci
dMe the text. 

fiOB F{~t~~r ~,l!£!:i~i~1i~·,, !r!i"f::he11t~r Schr1fll (I/ .11f;:1Ucf7u1, .le. 

A PRACTICAL TREATISE OX URI:SARY AND REXAL DIS· 

~~;t!~:ei~~~~'.i~~1~r~~~r~~~~~r~~vi~01~~s~;,~e~~~~;g~~e~~1~~l~~s~Q,l~~i'~:~g~:vi~~!· l~rego; 
and h_a.ndsomeootavovolume of6il\pageil,witha. ooloredvla.te; cloth,$4 50. (Lately 
Puhlulud.) 



18 HENRY C. LEA'S PUBLIOATIONS-(Disease.-i of ilH' Cl11•sl, 1fr.). __ 

BJ:O l~~-~.,;~,~;~:~·1~;~)~,~:~-~~~~:-~~;;,,11 t rm'l 811r H~11Unl, •fc, 

TllE Tlll:O.l'I' A:"D ITS Dl>'E.\SE:-l. With one h11n<lrc<l Typi<·nl 
i;i111~~;a~!~~s 1:~1n~~!::· i:nn~:r~~~~);~~~~ ~.:r;~v~:1~~b~e;~gg::c~ ~~u~;~;~uJ~~I iA•!!~e i'?~~~;~) 

EXTRACT FROll TllE AUTllOR'll r1ua'ACE 

~~~1~;~t~J;if lti~t f~~~.~~~~~~~~f.~~~.i~'.t~:~~~~j~~t A~:~~f ~t~i~:~;{~~~ 

if ,~l~i.~i~~~i:~lt~:.~~:~~ 
FLIN,,~,j~.,.,~~!i~~)r,Cn~~~-~11d. PracticffJ/ .lftdicCndn Belleout HtJqi(lo.I Mid. fJolUg', N. T. 

PJ!TlllS18: l'l'S ~lOHlllD AXATO~ll. ETIOLOGY, RY~!l''l'O~l
ATJC EYENTR AXD CO~IPLTCATIONS, FATALITY AND PROGNOSJS, TRb;AT. 
Mt~NT, A:-..'D PJIYSTCAL UlAGNOSJS; inn. 11erie11 of Clinical Stuclie11. By At1!1T1M 
P1.1sT, M D , Prof_ of the Prinr:iplell nnd Prnctire nf Merlieine ia Ilellen1e 111 spilal Med. 
College, New York. In one hnnd!'ome octavo volume: $:i 50. {Luuly ls1tud.) 

£'.~ ~~~Jif ~;~£~:~i~~11~~~~ i·
1

~~~i~:~i ~~1r~~~e;::.;~~;i~1 ~~~I 1 ~~::~ ~?l~~~~~~ki~~~!!i.:_~~~:~ 
1

'~:d ~ 
1 
! ~d l~:;;• ~.:; r•~~4 

BY THE SAlfE A UT HUR (Ju1rt Tu1m1} --

A. )IA.'iUAL O~' PEHCUSSION A:\D AUSCUT/l'ATION; of the 
Pby~ie:il Dingno~is of DisenFe~ of the Lung~ nn(l Jlenrt, and o(Tboracie Anenrism. In 
onebnndsoiueroy:i.l 12mo. volullle; cloth, $1 75. 

w~V('11~;c~1~"~e~Jr~11!~'~~:~~~~;~: 0:11~i~~~~:~~11~8n'. 0a:~ J ~s;~il,~",1,~~t1 ~~~~ '.;~j~~~~re)[;~;~,1~l~1~~~~W~a~e. 
BY THE S'A.11E Al.'TllOR 

A. PRACTICAL TREATISE OX THE DIAGXOSIS, PATHOLOGY, 
AND TREATMENT OF DISEASES OF THB HEART. Second revised antl enlarged 
edition. lnoneootevovolumeof550pages, witbn.plate,cloth,$4. 

~:I1~~(.,\:~~:21w~~::;f !~{f,:;:~~:~~1r;~~!E li!~:~~~;~~;~~i~A:;1~~f :g~'~,~f !.;:.:1:·~: 
BY THE S..tJIE AUTHOR. --

A PRACTICAL TREATISE ON THE PIIYSICAL EXPLORA
TION OF THE CHEST AND TUE DIAGNOSIS OF DISEASES AFFECTING THE 
Rl-~SPIRATORY ORGANS. Second and revised edition. In one handsome oota.vo volume 
ofMl5pagee,oloth,$4 SO 

WJT,f,[A~lS-,; PUL~IONAH\'" CONSU:\1Pl'JON; Its 
NaLu?!', \"1tri1>1ie~. 11od Treatment. Wi•h ILO An· 

~ 1.r.~.\"'1110:. 0 ~: !~zu:::td o~·t:~;: :~,~~~mi/i~~.~~~ 
s.;1• 111.;N1; clotb,t;:?:111 

lHl'llTllERIA; It• NatureandTr.,al"Tif'Dl,w\lb an 
a.ccuunr of the H!11t.1ry of its Preo,Jeuce In v11,ri. 
OUKCunntrie11_ Hy D D S1.1oni, MI) ~ec<lod 11.od 
~f,~i\~~~~~~t.ion. ln ooe neitt royal 12mo . .,-olnme, 

WALSHE ON THE DISEASES OF THE HEART ANl 

7~~\~~.,.~~~~~~~- n1~~~d ~~~~can edltlo11. Jn 

LEl':Tl'RESOYTHEDISEASE:;;t1FTllEST0)1AC'H 
With an lntrodnctloo on It~ Aealomyi1nd Pb.,.~io· 
ln11;y. B:r W11.l.IA:itlh.1'<10!<,)1 D .. ~·Re Frum 
the1110conda.11deolargedLondoned\llon. Wlthll· 
ln~tr11tlo11~ oo wood In one h11.n1.home oet11.vo 
volume of about 300 JlllgeM: cloth, t3 2t.. 

LA ROCBB ON PNEUl'tlON!A. l l"ol.Svo., cloth, 
000 page~. Price '3 00. 

fULJ,ERONDJ<;;EASESOFTllEl,UNGSA:\"DAIR 
PA,;S.\G ES. Th••ir P11.thulug~·. Phy.;ic><l 1)1111!:Lloa.I~. 
!'ymp1<1m~, 11.nd T1-e.ttme11t. Fr.,rn 1he ~ec.1nd •n<I 
revil'ed lfoii;li•heditlou. lnonPhKO•bomeoc1.tvu 

Cli~:::ri:~l~~Y~ ~~;gfo:~~,'.:·:;: ~:;~::!~ 
Cl! AMR8U';'~ l~ESl'ORATI \·g ~IEIHCINE Ao Hllr· 

veh.11 Anon11l 1lra.th>11 With Two SPqupJ" Jq 
oue very h11.ndw1lme 'f<•l. ~ma.II l2rno ,cJ,.,h, ti 00 

P:l.\"\"'F; TREAT s~: o~ TllE \.'UNCTION OF 01. 
OE...;TJOX; It~ l>i~·ird~r" aud thf'lr Trl'~lmP11t 
From rhe ~f'C(lnd Lo11d•111 edition. Io <He band· 
aome rolnm,,~m•ll oclavo.oloth, $200 

P~~~~~o1:.~;::~iTi~~t~h:r~~eouttc~1?y ~~~~~~~~~ 
~~11"~~\i~~~~~~r~~- oct,uo YOlu111e or ne11.rly tiOO 

MITH ON CONSUMPTION; ITS EARLY AND RX· 
lilKDU.BLESTAOES. l •ol.81'o.,pp.254. ti2:1. 
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H/[,L,,:,~~~,1;,~~~kYJ,;,,it,.1 London. 

ON SYPHILIS AND LOCAL CONTAGIOUS .DISORDERS. In 
onebandsomeocta.vovolume; clotb,$3 25. 
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F0~~h\1~!i~~t~1:e~~~,:!~;~;:11;~};,k~1;;·1;R~n1:~, i:~ii~;r~~ti1~~~1:~{;1~.C.S. , 
. EPITOME OF SKrn DISEASES. WITll FORllfULM. Fon STu-

nENTs ANll Pil.ACTITlONKRS . In one hundsome 12mo. volume, of 120 pi~ges; oloth, ~~1. 
(Jnstbmed.) 

w~~S~~si::~~Mg:i.r,~::in~ With Illustrations on wood. Sev-
enth American, from t.he sixth n.nd enlarged English edition. In onelnrge octavo volume 
ofover800pnges,$5 

A SERIE8 OF PLATES ILLUSTRATING "WILSON ON DIS-

:~;:b~:;:r1:~~:~::E;:::,~:=~~::~!:,:;:~!:~·~!:~::1E~~~~:~:~:,~r:~i:rr~~~:~:~; thew thesizeofnnture. Price, inextrncloth, $5 50. 
Also, the Text and Plates bound in one handsome volume. Cloth, $10. 

WES1;h~~-~~1~f,1~~};pt!'!i.R~·s1aT< Ohildren, Lm~1fon, &a 
LECTURES ON THE DISEASES OP INFANCY AND CHILD-

~n~o!nri;~~: ~c~:;!c:l~r;n: :;;;~x:;g::~is~f o~~~ s~l~~~e~e~tnh~1;~~~di~i.on,La;:l:~:s~~;r; 

BY THE SA.ME .Al/THOR. (Lftttly [Hf!U~rl.) 

ON SOM.E DIROIWERS OF TTIE NERYOlTS SYSTE:lf TN CHILD
~o~~r~ ~~:1c'fi.t~;7~~m ~e~a:n;:c; 1:r~::';1~:~t~·~;~.t.h:1 ~~:~ 1C~~~ge of Physicians of Lon. 

BYTHESAilfEAUTJJOR. --

LECTURES ON THE DISEASES OF WOMEN. Third American 
from the Third Lond~n edition. In one neo.t ooto.n volume of about 550 pa-ges, olotb' 
$375ilea.ther,$47:>. 
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0~~{.~(~~ic:?{';;~s1·T~1s~ OX TITE DISEASES OF CHILDRFJN. 
8ixthe,lition,rerised an•i aug111ented. Tnonelargeocta¥0VOlumeofnearly800closel7 
printeJpagea,cloth.S525;leathn,$tl25. 

:~~%~2:~,!g~~{~;li?c~fii'.Jf:~gi;~:~I~~~ i ;~f;:E~~:filii~0'.~§g.ii:~if~~\iJ?~: 
SMITH';!,.,~~,~~,;:.~)~,~~.~;;'"'"""" Fm''""'""'"'!"•"'''"'""'"'" 

A PRACTICAL THEATISE ON THE \l'AS'I'!N'' Il!SEASE8 OF 
~~:1t~~rit:~~ ~~T~~~~a~~~;m~~~·~:~oAv~~;~:~ ~[~~·~ ~~' ;1~.co~t~;;;'Js:1~!1 ~)n larged 

m::.1:1 :~l~uw~~=~~b;:;,::r 'h~~~~~~~ :";~~~ca ;c:~ ~~~~~'.~t :;i~d1;~,~~r!c."~,1':::r~~:·•:r; 1t~~1a ~~,~~;i:,:: c~1~: 
l7cvn1'"J"' •n ade,1uat"'M~a •>f the ma11youhjettH ~!d<"e<'l eltl.tr Mlbtternlly .)r .\irectly We 11re 
ap•awhll:l:ilttrtal9. W11 tinl'ho '"c"u•tll.o.taaai· .-c1n11.inledwith 11011aff'T)!'.Dldeto>tbetrf'l1lmPnlof 
teo.daat ap·•n the maladi"4 olfch\ldhr><>d, th~! a lr•::a· chiHr"D'• dl~flK•t~, ant\ t@w w .. rk>1 'till'@ tho In !1j:hl 
ti"e 'I.po ft the1'.uti'111' Jise11.11 .. •>fchlldreu 1nu111 ntCeh Int\'> th" 11h}·~t·•l<>!l'lcal itthl 'lther pecrillarllll'I' "'' etil· 
11.rUy ~rnhnee 1he euu11\derati.in t>f m<li.y ~1f,.ctlon11 t\ren th~t l\r. Smlth'e bo"kd<.>e1.-BrU. Mtil J'lurn., 
nf1'hlch\tl111uyl'lplnm;~ndth\Pil'f!JCC"llflntly'lll"Pll April 8.1871. 
doae hy Or !im\th. Th'" h<l<Jk mla:hl flllrtylu• '1"-

8 WA i~:~t~-,,~tz~.~r;,~ ,~I~~~~~:{ ,~:L;!,i ,1~~,~:.i . .t~. 
OBSTE'I'HIC APllOIU:·nIS F'Olt THE nm ()F 8TUDEXT8 00:11' 

)!E~CIXG MIDWIFEUY l'RACTICE. Sect.nll American, frnm the Fifth nntl Revhed 
Lomhin E•litif)D with A1l·litinn~ hy E. R. lluTCHl'.'f8, l\l. D. With Illustr:a.tiona. In one 
nimt l2mo volume. Cloth. SI 2a. (ltttdy fu111•1L) 

su:~·c:itres r;~ ~ho:!~~lfCEll~~~:~uj:;:~st~~ ~":~\~:'~[=~:~~:~~1 =~~~~~,,offered as a premium to 
CR1'R<:Hll.L ON TRE PUERPERAL FEYF.R A;xO llElf;/-i ON THE NA'l'tlRE. ~lnN~, AND TREAT-

?.;.;1_E1>~· o:.~(~~7~1\PE~~·~lllAR TO WOllEN. l Yul. ;~~s!:~?: (~~.'~n[)llEJ> FE\'ER l YOI. !;yo' PJI 
D ;Wi-;ES"F; TH.EATl~E l)N THE Ol!'EASES OF FE- ASllWELL'S J'UA(:1'J()AJ, Tl?EAT18E ON THE OIF-

~f~;:::ll:t::~~~~~:;:•~::~~:o~l~t;;?:::.d~:t:I I ~;~~ ... i;·m:::~i: ;~;F:rL:~ •• :~;;~.:~:·"1~·.~: 
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TRO.IIAS (T. GAJ/.,LARD), bf. D., 
Pr•of•1111or nf Qlntptrict,, .tr. , fntht C<1/lt9tof Ph11lrlt'f11.n11and S1tr(lffln11, N. Y., .tc, 

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Fourth 

~f liii~tiiiriiiilii~ 
ll!I!!lllli\il 

T!ih ..-olume or Pror. Thomas In tu revl~ed form v'lll! M~<t Ju•trn1d, ,.;ept. !SH. 

BA R~fjt~r!~?11~ff~1!~11 ~"~~~·;,i,.~~;i/ .. ~. 
A CL!XICAL EXPOSITIOX OF THE )!EOTCAL AXD SURGT· 

CAL DISEASES OF WOMEN. SecQnd American, from the Recond Enlarge.J 11ntl RHi-ed 
F,ngli~h Edition. In nnf' h'\n<l.11nrne n<'f:J.vo volume, of 78-1 pages, wttb 181 illu~l r o.tion11. 
Cl nth, !4 50; ltrither, $!'! 60. CJ11Jt Rmd1f.) 

The epll for I\ new ediUon of Dr. B11.rne11' work on the DiPen~M of Fem:i.Je~ bns encourni;etl 
the ii11thnr lo mnke it e,·en more worthy of the fnvor of the proft~~ion thnn befo re Hy it re:ir
rnngement nncl cnrefu l pruniug- ~pnce hns been found fo r n. new chapter on the GJnR:cnlogicn.I 
R .. lntinn11 of the Bln.1\der n.ni Bowe l Di~order;i, 1vithout increMing th"' si7.e of the book, while 
mnny nflw illu~trations h11.ve been intrtl<luced 1vhere experience hM sho1vn them to be neede<I. It 
is therefore hoped thn.tthe volume will be found to reftectthorougbly and accurately lbe present 
comlitinnof gynrecolngical!!cience. 

:~:~~~~:~7~:::~r~~~b~~~;~!11~~:~~~,~;:~~~! E,:~~;:~:l~~~ :f;~~::~~~~~~~J:r~r!~}~~r::.p:~: 
~==~ ~~b~~~u~i:1~.P:~1~~h!~i i~r h;,~ ~·;~ ~:,~"1~~111ij~=~'! ~~1 ~ :: :'et~~r,;~~ 11o~~: .. ~de~o~:: ~o"~~~lld~~"nr~dhe11r~ 1 ;~ 
!~J\::~· t1~11.~r b:1~1~,';.~:~ 'p~1::~~~~~~ brh: ~nl~1~~~': .. 1! ~~e;i::d lt!~1·:i~:!cu1~.ib; ~!, 1:r~1~;lu·g:~!\'~~n~~= 

~.~~;~:~~;~l=~~:~~\\~Y,1~~l:~~E::'~-~l:F~:.;t~i:~;l~ :~~~~:~:::~~~~1~:~d:i1;;~£!r:P~12: ~~:;~~:~;~)~~!~ 
Gf/;1//•, July 13, 11'75 d!~eit~ .. ~ th«t .t.ra p .. cul1A.r to 1von1<'n.-l"'i1~ci"ll•tti 

Ju hrlnu:lug out thi• "''" c><\lt\nn, Jhe ffllthor \n L·u1,.el an<l Oli>~(C, SepL H, 1575 
hi~ reri~loo baa urllfully oml1ted all Jutter tllat 

HOD ~!rJ/!, 'J,.~.1!});,/:!.;r~;: .tc. , in the Uni.,,,.,,-111ty nf P1m11"Jll?W111f11 
0~ DIREASER PICC ULT AR TO '\VO,!EN; inelu<ling Di•placemento 

of the Uteru~. With oriJ!;inal il\u~trations . Sl'cond t"tlitinn, re'l""ised and enlarged. In 
onebeautifullyprintedocta,·ovolumeof5:.Jlpa.p;eA,clntb, $450 

~~~~
0

1:~~~r~~r0~:lt~:~i:::r~;fa'~~[fa·b~~
0

Hi:~~:i; .. : ] i~:~1;;~1

/~:~~~:il~ ~.~'.~1~i~,"~:=~r~~ R~~~F~i\~i8~1 f ! 
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E.ll.lJE1' (THOJJAS AOOI8), Af.D. 
S"Tfl''"' t1Jtl•P ll'"nmn,'1ll1JRpifn.l, .\'Pta l"1Jrk. ~1.-

T~~e !; l~:u~eSt~~!~FP~n;~~~er~o~ ~S:~i~~F. InO~e ~u;:~;~Jc,?r;J?a<?u:~u~0!~~!~ 
volume of OYerBOO pages, \vith nuruerousillustrations. (In Press) 

~i1~~~~~~~~~i:~~~~f ~t~l~t~1~i~ 
CHAD ff I CK (JAMES R.), A.M., JJI.D. 

A M,\NUAT, OF TITE nUmA~~'S PErULTAR TO wmrn::<. In one 
net1t volume, royal 12mo, with illustra~ions. (Preparing.) 

~~~f ;?~~~:.~~;:w~~1:lt~i;~~l;~~~~[~~r\~~~;i;~t~:;~~l~~~~;~~~~~~:~~~}~ 
~:gII,•~f ::i~~o:~~tr~::!~~;:~f Jf :::F~:~?i~~<~!oat~:~u~~;:tf i~ i~ir~~~~i~::i~ ~f1~1~~r:~::=s:ff~!~1~~:~~~~ 

WI.NC frn~~J !::~· DirPcto,. Qffht Gyn~colngiMl Clinic tn the Uni11Vsily n/ R011f1Jck 

A 00:\lPLETE TREATISE OX THE PATHOLOGY AXDTREAT-
MENT OF Cl-HLDBED, for Students a.nd Prnctitioners. Trnnslnted, with the C'Onsent of 
the a.uthor, from the Second German Edition. by JucEs READ CHADWICK., MD. In on A 

<1ot11.vo volume. Oloth, $4 00. (Lately Isnud.) 
ThiJ> work w11.~ wrillt'n. u thl' author tells us in hiJ> the fll'!d, ancl the prePent ~h.ndpoint f>f J>eienee: The 

preface. tn 11up11ly 11- we.nt ari~in:t from the \'ery hriel I work ha~ r..i1rbc<I ll J>ecn111! e1!ition. 11.nd h1,.11r.• ""1rlenel' 
con~i<lnnti<m ith'en to puerp••r11I dl~eaJ>es Ly writt'r~ oo throu;:hout of rar»ful ~Indy find practirnl t•XJWT!l'~re 
Oh~tl'trlr~, in whith re•pttt it ~1wmn lhl' profo,pinn in A~ it~ t11le implir~. it I~ t1 mnnual r11tb1·r thnn n tn'lllll!e. 
hi• country i~ m:itdilTerent from our~. oni.I to fill 11 l1l11ni. -.tlmtriean Jouniul of .M~J. Sc.~11et1, April, l~il. 
left betweeo thetreatbes upon tl>e subjer_'"_ln·11-dy_;"~~ 

THE OBSTETRICAL JOURNAL. (Fm of postog~for 1878.) 

THE OBSTETRICAL JOUR~ AL of Great Britnin and Ireland; 
Including MtDWll"ERY, nnd the DISEASES 01" WOMEN AND [Nl"ANTS. With an American 
Supplement, edi1ed by J. V. i:<i'OU\11, MO. A mtJn1hly of about96 1>ctnvo pnges, 
very bandeomely printed. Subscription, Five Dollars per annum. Single Numbers, 50 
cent~ each 

Commencing with April, ISi:J, the Ob!ltetrienl Journnl consilot~ of Origin::i.l Pnpers by 'Brit
ish nnd Forl.'ign Contrihutortt; Tr:1n!l:'l.Ctions of the Obstetric,,] S'lcieties in Enghrnd und abroad; 
Reports of Ho~pit>1l Practice; Re,·iewfl a.nd Biblioernphico! :SotiC'es; Articles and Notea, Edito
rinl. Historir>al, Foreneie. nnd Misoellnneou~; SelectionF from Journnla; Correspondence, A:.c. 
Collectini:: together the vaetnmountof mnterinl doily neoumulating in this important anrl ra
pidly impro\·ing depnrtment of medienl S<'ience. the value of the inf'lrmntion which it pre
aenh to the 1mbseriber mny he estim1Lted from the ehlLrncter of the gentlemen who hnve nlrendy 
promi~ed their eupport. inrludin,e-su('h nnmee nsthoPe of Vrs. ATTUTLL, Av11:Ll:\G, Ron1rnT RARNE!':, 
J. HENRl B1nn111.:T, NATHAN Boz1otAN, TftOllA~ C11AMllER~, FtE..:Twoon C1111Rc1111.1.. CHARLES 
CLAY. Jou..- C1.AY, MATTHEWS Dv..-cAN, ARTUUR FA11nv., Ront:RT 0REF.NUALGFr, GnAir.,· llv.w
JTT. BRAXTO;ot llTC'Kll, ALFRJ-:D J\.h!AnOws. w. LE1<;;U)IAN, At.EX. SIMPSON, Jlinwoon RmTH, 
TYLER SlllTH. EbWARD .J. r11.T. LAWSON TAIT, F.iPKNC£R WEt.Ls,&o. &c.; inebort,tberepre
eentatin men of Driti~h Obstetrics flnd Gyorooology. 

In order to render the OnsT&TRICAL Joun~AL fully aderpinte to the vmnte of the American 
profeeeion, each number eontnine n. Supplement devoted to the a.d\'nnoeP made in Obstetrie~ n~d 
Clynreeology on thi1' side of the Atlnnt.ic. This portinn <>f the Journttl is under the editorinl 
chnrge of Dr J. V bonAM, to whom editorirtl communicntionp, o:ch1tngee, books for re
view, &c., mny ben.ddreeeed, totheoureofthe pub111'her 

•.•Complete set~ from the beginning MD no longer he furnished, but subseript.iODI' can oc m
menoe with Jirnunry, 1878, or Vol. VI., No 1, April, 1878, 
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*""""'Specimens of the plates n,nd letter.press will be forwarded to any address, free by maJ.11 

on reoeiptofsixcentainpvstagesta.mps. 

TANNER (THOMAS H.), ltf. D. 

N TIIE SIGNS AND DISEASES OF PREflNANCY. First Americ n 
from the Second and Enlarged English Edition. With four colored plates andillustratiou 
on wood. Inonehandsomeoctn.vovolumeofn.hout500pages, cloth, 1425. 

RAMSBOTHAM (FRANCIS H.), M.D. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI· 
CINE AND SURGERY, in reference to the Process of Parturition. A new and enlarged 
edition, thoroughly revised by the author. With additions by W. V. KEATING, AL D., 
Professor of Obstetri?s, &c., in the Jefferson Medical College, Philadelphia. In one large 
a.ndhandsomeimpermloctavovolumeof&50 p11ges,stronglyboundinlent.ber,witbrnised 
bn.nds; witbsixty-fourbeautifulpln.tes, n.ndnumerouawood-cutsinthetext,cont.ainingin 
allnearly2001argeandbeautifulfigures. $700.1 

CHURCHILL (FLEETWOOD), M.D., !JJ.R.l.A. 

ON THE TTIEORY AND PRACTICE OF MIDWIFERY. A new 

~;~~i~~~Af~~~ t~~ :~~~~\~~v~~~~::hdo:~~r;~? p~~:~~~1e~i;!~~i.Be ~V~t~h~oi:i~:i~s~sa:~i~i~~l~ 
dren," &c. With one hundred and ninety.four illustmtions. In one very handsome ootavo 
volumeofneB.rly7001argepages. Cloth,$400;1ea.ther,$500. 



A SHHURST (JO/TN, Jr.), M.D., 
Prnf. nf (.'lfoicnl S•tT.fJ".T!f, Uniu. flf Pa., Surgeon tn the E71tscf'lpnl Hni;1pif.nl, PhiladelpJ1ia. 

THE PRINCIPLES AND PRA.CTICE OF SURGEHY. Second 
~~~~ r~~:;~5e::~:~;ira~~o~~~ v(?,.e~;::l;~)d handsome octavo volume of about 1000 pages, 
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(jROSfro)~~r~f°s1:.r~er~il'th'[je~;'.on Medical Uoll1g1of Phfladelphfa . 

.A SYOITEM OF SURGERY: Pathological, Diagnostic, Therapeutic, 
and Operative. Illustrated by upwarde of Fourteen Hundred Engre.vinge. Fifth edHion 1 
oarefullyrevieed,a,ndimproved. In twolargeund beautifully printed imperial octavo vol· 
umesofabout2300 pages,i;trongly bound in lellther,with raised bo.nds,$15. (J1ut bsul'll.) 

The continued favor,shClwn by theexhaustionofsucce!sive large editions of this great work, 
prove:> that it has succesefully supplied a want felt by American practitioners and students. In the 
presentrevisionnopainshavebeenspuredbythea.uthortobringitinel·eryrespeotfullyupto 
the day. To effect this a lnrge pa.rt of the work ha.a been rewritten, and the whole enlarged by 
neurlyone.fourth, notwithstanding which the price has been kept at its former very llloderute 
rate. By the use of a. close, though very legible type, an unusually large amount of ma,tteri1 
oondensed in its pages, the twovolumea containing as much an four or five ordin11ry octavos. 
This, combined with the most careful mechanical execution, and its very durable binding, renden 
itoneoftheoheapestworkaaocessible to the profession. Every subject properly belongin~ to the 
dom11inofsurgeryistreatedin detail, so thatthestudentwhoposses11esthi11workmaybiaaid to 
have in it a. surgical library. 

hn~~" ~~~~~,;:o;::l"~~~~iu~~i":ktht: ~r~~~i~lll~~~~~~:no~· I ':.".','.m.".' ''"''',:P"":'.' .!.'''.'.~·~~"~;. ~oh~!~'..'.~~k'.t~.":: 

1"bkh we hllVI! been nior.,impreS><l.'d. ,t;,·ery eb11p1er is I if ~~~~;~\f~[~~;~~~;~l :~~;;~~f i~t~ ~011!~~~:~il~~u~~y~cgae!l~~r~1~~:~~~etl~~1~~f%:!:1ti!~"~~ 

~~h~::~~~~~r.:~L~;E?~K~~~~:r;;i~·:;;Ej~~;i~~~d
11

~ 

~t~~f~l1if~ '"''"'J/"'"'"'"""S"'g.Jo"'''·•O"·'"'· 

1111_~ Lime in u!e.-Duli.Jmtrn.~/ M~<i.Sei .. 'larch, 1~4 / !~;~~'0[•~;::,~;I;~:~:K~:.i~;';~~~;,:~£:;~~~::•;;:~.~:; 

Dr. Oro~~·~ Suri.:ery, a gre~l ~·<>~k, h11.~ b~t·rune Hi!l J i::·i~~;,;#:.;~~~~;::;:li:~i!~~~~;~:;~:£!~'.I:;: Fi·~~:.\~!f e~,~~l'i ~n ~~:~u~ i~ ,:i:,~f,:~~ '~~ 1~:;~~\~~1;~~~1~~:~'~1~~1~ 
1.1Q. but. th~ ~i:r.e uf tb<:1 paµ:e hRvlui! ht•!!•l incr~R-ed to 

~;::~;~1~~E~ir1:~~i:£:!~t!ri!:~i~ti~~~e~~~!~£l~f,~~ ~:!::.:.;~;i·~~h,;;;::f.~~;~~~~.~;.:~~::;f·;,:;;;;~•= 

~~~i;~~~i;:.~~i~:::~~:.~~;;;·:~~~:~·~~:·'i~:::·:\ ~;~f ~g~{t~V,Jif,{~:~:E~~~~Tu~i~:'.'~;~~ 
B~\T"~t;,~~;f~1:~ TREATl~N THE DISEASES, INJURIES, 

and Malformations of the Urinary Bladder , the Prosta.te Gland, and the Urelhra. Third 

~=~tf 0~~·~~:1~~t~~g]!%~,:~:i;~1~£;~~~:~~~ea~:~· 0~{a~: ~~1~ ~:vo.r ~;~ s;~g~s·,n~ it~
11t1guef1~u·~~ 

By THE SAJfE AUTJJOR 

.A PRACTICAL 'rRE.A TISE ON FOREIGN BODIES IN Tr: E 
AIR.PASSAUES Cr. l vol. g,-~ with illustration@, pp. 468, oloth, $2 75. 

BJ(} E !:,~~1"I'}o7 t:.~~~yi;n fhl 0.lf~~'~%~etta .IM. Col=•· 
ON 'l'llE MECllANlS;\l OF DJOiLOCATJON AND FRACTchF 

~~m!~~a ~~~ina~\T:~lhustt~:t~~~~ctif~ ~~!h:er~i~~~~~t~~~eb~c~~:o ~~1:~:. Me~~Zt~-. ,'; ~~i~ 
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ROLJIR3 (TUtoTllr) .. lfn .• 
S"rs;hmfn,'it Gf•1rf1P'11H•1Jtplt11l, Lnudnn. 

SURGERY, JTS PHIXCIPLES AXD PHACTJCE. In one hand. 
!ome octavo volume of nearly 1000 pages, with 411 illu~trations. Cloth, $6; lelLlher, $7. 
(Just limed.) 

Weheliev,.i1tobebyfartbebtl~l"Urg{ulttxt-book lhebn1ygPllPr&IJlrftCti11011flf It"'illgl1'ea~tnden 
tfutl "" b1tv•, i118<Hnncb aii Ith the cumplete·t. and all the knuwl<'d!IC" ueed1·d f" pa~'• rir;i:1d ex>1.milla· 
tb800t"ID0fll tboruughlybroo!l'bl11J'llllh,.kuuwledge tiOll 1'b~ b•\Uk f.-..\rlyjll•till•utbe b\l[hrl:pectat!OD.il 
ofrhe 1•re"l'lll Jay. All who w\11 i:i>I' thi· book the that werefurmi.d lfll. lt~~tyltuelP"'r11.11d forc1hl11, 
c11rf'(Ul rem al tb!lt It d ..... ueh •~d rt"'{ Dire~, whe- eveu hrill\aur al llllll'fl, ILDd 1be cond~tlllll~" needed 
thl'r Blu.tf'ut or pr•ctilln11tn, will a11rt-eWitb u~.1h~t, to bring II "'ilbin lh JlfUJWr llm\IM h•M 1101 !mpl\Ht'd 
from tbt• harpy way la wblch ju~ric .. i~ do11e, both to Its f•1rc .. a11d di,1111c111e&t.-S. r M~'t Rtc1.1rd, Ap1il 
thl'prlod]'ll',.MDd JlfMCl\co•ufllnri;l'ry,fromtbeore 11, l"i6. 

~~il~·il~~:f:~iY.r{rt~:i:~~~:Ifff €~;11~¥ i~:~:~JiiJYf0%1·'.f!§~~~J.:t1'.f.~:~~t 
Th\1111 a work which b'~ been looked for 011 both bateuccet.>d&d w&ll lo .11;\vlnga plain Knd prac!lul 

~1t{:t~1t~JA~:~:f[Jlf ·~~]~~§~~~~:~:~ ~E~t'.tf :i~~~in::~J.:;;;f :~'.?f.f ~~:.::{i.1:.~; 
HAMnToN (FRANK H.J. M.D., 

Pr•,/fUdr n/ Frflcturt8 and DVtbicf1ti.mis, .tc., tn 8PllntH 80811- Jfnl.. Collf{/8, Ntw York. 

A. PRACTICAL TREA.TIISE OX FRACTUJUlS AXD DnlLOCA· 
TlONS. Fifth edition, reviaedand improved. In one large and handaome octavovolull'e 
ofnearly8(10pagu,"ith3Hilluatrationa. Cloth,$575;leather,S675. (f,,11tlyls.rnul.) 

This "nrk i~ well kn1,wn, 11.hMnd :u well M nt home, R!I the highe~t nutbority on ilB irnpnrtnnt 
subjt>ct-11.n nuthority r~cogniil'cl in the courts a11 well n.~ .in tbl' 1d1onl~ 11.nd in prnctic:~-111,d 
ag~in m11nifeFle<l. not only by the demand for a fifth ~d1t1<1n, hut by arr11n~P1Den11 now in J•f•I· 

~~~~,o~0~~~:,~;~'~:; ~~~e~,;~~;t:~f t; ~;~;;~~~:~:,~e ~!~1~~%imT ~e ;7,~:~~~ 1 ~~~~~~~1:r:1h!~~,\~1~ 
eration to e\·ery port inn of ~he \"()l~me, nnd be b~ !e<lul_nu~ly t-n•lt>nvored in the .rr~sent i~~ue, 

~~ ~:;~;~~~\;:~ka~~e\1h~nn~~i~rr1:;:a~1':11e~~~~:~:d t~~~~;~e:~~ ~~~1 ::u!~1::~~r:!~ 1 !t1 ~7i~~~:~:~ 
fore l.111 found con~idNnblJ. improved in mntter, while the most careful attentio~ hn9 been puid 

~:~:~~!r~;:;sr~~~ee:;1~~1;:;{0~~! ~~9e v:~~u~i:tii~i~~;:~1e;~::t~~~o~~ofeuiou 10 the confident 

Tiler!' i~ on 1,..tt«r work nu tlw ~ul,jt'Ct i11 1•xi~t••J!('C I ofiL~ Leaebin~"· but 111~0 !Jy reM•ou or thl' melllco-l~i:nl 

;1[J~~J~~;;~s1l!J~J~:~rr j~~~f ::1I~~~'.~d1~~ttJ~~!ti~~(~:~;~~~;~1~~~J;j~;i::'.(i'~ 
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E Rf Ct1r~~;;;-;: ,~{.£!!~~' ,~·J:ihmilJI C'olltgl!, Lmi,fon, ttc. 

THE SCIE:\CE AXD ART OF SURGERY; being n Treafoe on Sur
gical Injuries, Diseuea, and Oreration11. Cnrel'ully red11tJ by the author from the 
SeHntbanaenlarged EngfohF.cliti<•n Illu>tr:ltl'(i byeighl .hun•lred nml frttytwnen
gravings on wood. It two lnrgf' nnd bt'nutiful octo.vo volumes ol nt-arly 2000 11ngu cloth, $850; leather. $11150 (lVowRr,,,fy.) 

In rfl\·ising this strindnrd work the flutbor hn~ 11parecl no pnins to renclH itworth:v1,fnronlinu· 
ance of !lie very marked hn·or whi1·b i1 ha~ BO long tnjo:ieci, hy hringilll( i~ thoroughly mi n. 
Je1•el with the a1\nrnce in the 11Cif'nCe anti nrt of f:ur~ery made einre tl1e np11ea.rn11ce uf the 
Ju~t t!liliun. 'fo nccomplif'h &hi~ hn~ rl'11uirflll the eddition of about two bun<lrfl•l pn~e• ur t":'ft., 
while the illu~tralion11 h;LVe umltrgone n m;11 ked inq.0 ronruf'11l. A hun1lrl''1 :rnd fifty 3<\<liti"l•lll 
wood-l'utt hart! bl'en in~erte<l, wbil~ about fit"ty other new onu han: hc.,n ~ub~titutt"d for fi,rurt>I 
which \Vere not deemed ~ati~factory. la il.~ enlarged. and improvetl form it h therefure pre
sented with the confidl'nt anticipation thnt it will mnintnin it~ po~ition in the front rank or 
tut.books ror the ~tudent, an•I of wnrk~ of reference for the pra.clilioner, while its ei:CHlhngly 
moderntepriceplacesitwitbintbereacbofnll. 

DRU/TT (ROBERT), 1'!.R. C.S., ~c. 
TlIE PRI'N'CIPLES AXD PRACTICE OF :MODERN SURGERY. 

tr:1~~ ~~~hr~:~e~!~:;~c:~·tt~~,~~~t~~~!o~n!:~~~~~:gd1~wf~' 1:~~ ~~::~:~~~~:i~· o~~1:v'~ 
volume,ofnearly7001argeaudcloselyprinledpuges,cloth,$400; leather,$500 

Ail that tile eurgical student or pn..ctHloner cottldl puctlce of ~urgery are treated, and so cleerly and 

~f {~£:~~~i{f~l~~~~~l;:~:~~::~:~~~~:~ f.i~~t~~i~~I~I ;~~~~~i~~~~5iwif.?i 
BR r 1.:;;,oi fol[,~,/!! ~.~.f,!'i:R. c.s., 

THE PRACTICE OF SURGERY. Rccon<l A mcrican, from the Rec-
~~~ tn~:eR::~~:~r;~~l~~~o~~t !~~~vo '~!~~::::~ :ei::1;%~~r:~g~:.~r~~~~u~~l;~) Wood. 1 n 
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LA u~:~~~h~i;:!1:im~;~t~~::~~·s., 
A IIANDY-BOOK OF OPJITHALMIO SURGERY, for the use of 

Practitioners. Second Edition, revised and enlarged. With numerou~ illustrations. In 
oneveryb&ndsomeoota.vovolume,oloth,$2 76. 

LA w~~~ai~~~e! ~,fi~·t;afio~do~·o~~,[!J~tc Hoepital Moo,.jletd8, &c. 
INJURIES OF THE EYE, ORBIT, AND EYELIDS: their Imme
;~~= 0~~:v~:~1o:~~ff:t0t:b, i':~~- about one hundred illustrations. In one very hand 
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BUR ·~~.~~uS;'/o1,.~ ;~;:.,~ b~~J.'. 1[;:t~~¥,;.~~rgf •>f th~ luftr /r,r Di1 r>/tht> Eflr, Phtl11. 

Tim BAR, T'l'S AXA'l'O~lY, PHYS IOLOGY, A)(D lllSJ•:ASER 
A Prnctical TreatiH for the Use of Medical 8tudent8 nnd Practitionen. In one bnnd. 
someoctnvo volume or GJ511nges, with eighty-~eHn illustrations: cloth, $4 50; leather, 
$5 bO. (J1utRrody.) 

:~~::~1fr~~~~~~it:~~;~:~,;~::~7~~~?:::~~tr(~:~~~~;:~:;i~~:~~~~,~!~~~~~~:;;:~!1~~ti~~~:~~;.~r; 
it hn11 been the nim or Dr. Burnett to ILCMWpli~h, and tbe advantujrl'~ which he h1u enjoyed in 
the special sl~dy of the subject are a guarantee. th? t ~he re~ult <·f his In.hon will prove of unice 
to the prufe~s1on nt large, 4! well na to the specialist ID tbi~ department. 

011 &ccouotof the grl:'a.t adttanceN wbkb hatte h"l'D A~ the t'.tle 11f the work indirale~. thlN Toluwe 
m~de vf laLe year~ 111 uto\0111)', aod of tbe loert>a•ed treah of tbl! 11.uatuu1y aod phy•ivlo,-y of th" Pllt, 11.~ 
lnttre•I maulf .. 1<le.t in it, 1l1e medk11l profp~·ivn wtll well a~ of 1u di•ell•P•, and the author ha11 t11ken welc111ne 1111~ ut:"W work, which pre•('Uh clearly and epe .. 111\ p~ln~ I" make tbi .. difBcnlt and comJ!lira!t"d 
concieety lt11 J•T61o!'Dl a~pPcl wl1il~t t"lr-arly lndi- matter thorougldy clear a11d iotelltg1Me The t> ... uk 

b~l:::~~hper~~~:~1l~oc!~r~31~~.fu~:_'S:;:~~:~-:~1~ cb1~ ~~n!~~!fuper~c~\i';~~·:,1!: :~~ t:1~c~:eat[1;,t,u/:1':!~.~:,:~ 
ow11 m111ured ('xperlence, i.nd ll\'11iHng hhn•elf or uiucb ri.ln11tile m.-<tf'daL Such 11 bouk a~ !hi! pre-

lf.~li~'.~lF:~It~~~~:~;~~i~~'iiit~i§rfJJ i m;}}~H~~~:~1g:~~;~}~~l~1~:~;:i~¥;~:;.:~ 
the ~pi<re at our c ... rnmand forLid. P1>rh"p- I! 111 bet· pital Gartltt, Oti l.'.>, 1&77. 
ter,ucbebookoughtto be in the h11nd-ofe•try 
medical 1<IU<i1"nt,1111d its 11t11dyw\ll well repay the TheappnranreofLh\<;bookisanotb1>rproofo!1he 

t~i~Ee~~:'1!11~!.~~1:::~r~~~.r~;:{:~:~:i~~~,:~
0

h! ~EJ~~~:~~~:!:1·~;,~~~:.!u~n,~tH 0v11ir)~~:~:~1~~:~~~,~~! 
::!!!11!1(~rl~:~1:du:~oi8Do/ ~b:r~!~~':f1~·~~··h~~:. b~! ~~hJ~c't'~~"~1 1i~rEbu~~i:~ ;:~i~~8a~!~:nbde·~~~~~~i.f1~· 1(~.~ 
r£r~:~~~'~i!:1 i:

0

~ ~~~:~~!f :; b~~~::.~'i:fai~:.:;1 !r~ec~retl~;~ubJ~:t'.~~,~~.~~s v;:ui:111.~1 ~~~.e~~~~: 
Mcct.J1mr.,Aug.l&i&. 

T.A Y~.-~~,;~,..Lf:a~Jlfrf,,/;,.L·a !·t~{~trtl 'n Gu1/6 HQ6jlftal. 

POll:l0:.18 IN Rl•JLATfON ·ro ~!EDlCAL JUR!SPRUDEN\'E AND 
MEDICI:-l"E. Third American, from the Third and Re\·i~e,I Bnglisb Edition. In one 
1Hrgeocta.vovolumeof850 pages; cloth, $5 50; leather, 16 50. (J11stluut1I.) 

l~~{\itl,IJl 1111~1~l~~~~~ 
Br TUE SAJIE AUTHOR. 

MEDICAL JURISPRUDENCE. Se,·enth American Edition. Erlited 

1~:f~~~~~j~~;~~~:~;~3~~~~i?l~¥~~\~~~;;; 
~~~t~f@il~~:~~~~~~~~~~~~~~:~~~~~ii ' ~!~¥{~~r~t::~f iiI~~f ;;~1~~;;:.i~~~1:~~1 
Br TJJr.· !iAJlb .tUTlluR 

'l'HJ". PRIXCIPLES AXD PRACTICE OF ~1EDIC.AL .JURIHPnu. 
~o~~:~·, c~o~~~n:1~~1~ 1;0 ~~a~\~;·::i'1, 2w~~h numerous lllu&tration1. In two large octa\"o 

:~r·:'.£::~:,;;:.:~~VI~~;:E~.~;~:~,:;::ri~!±l~S:I!:!~~~~j~!·:~;~:::~:;;,~~~·l;:,;~ 
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THO .1fu~g~~l~j~!o~M1!,,!;,;~~11~~; S1<rf1"11 to U11ft1W•fl11 Coll,gt Ho'"Vital 

LECTURES OX DISEASES OF THE t'RIXARY ORGAXS. With 
i11111tration1 on wood Stot'nnd Amerit'1rn from the Third Engli~b Edition. In one ntoat 
octavo volume. Cloth, $225. (Just {ssutd.) 

BY THE S.4.JIE AUTHOR 

OX TIIE PATHOLOGY AND TREAT)!RXT OF STRICTURE OF 
THE URETHRA AND llRINAH.Y FISTULiE. With platH and wood.t'ut~. From the 
third and revi~t>d English ed"ition. In one very handsomp octavo volume, cloth, $8 50. 
( Lattly Puh/i,/i,d.) 

By Tlf8 S • .f JfE A UTJIOR 

THE DISEASES OF THE PROSTATE, TTIE!R PATHOLOGY 
AND TREATMENT. Fourth EJilion, Re\•ised Inoni> hand,ume8\'0. vol. ol :~.'15paEtP.'1, 
with 13pi&ttos,pl:iin andcoloreil,andillu!tration11onwood. Ciot.b,$375. (J11stb.w·d.) 

TUK~Lifn=t~! ~1:, T~~AJ/~~~1~J/~~h0Wgteal ,V•dfci11•," .tc. 

ILLUSTRAT!Ol\S OF TIIE IXFLUEXCE OF TITE MlXD UPON 
THE BODY IN lll':ALTH AND DISEASE. De~ip:ned to illustrnte the Action of the 
Imagination. In one ba.nd1ome octavo \'Oiume oJ 416 pagel!,cioth, $3 25. (L,,1dy luu.-d.) 

B LA~~fa1:r°.r~!'p.~~;,r!;!c~~~?.ifc·~?Jt',/!s£::1 !)s~n~~t::: HD6pitfll, k 

IXSAXITY AXD ITS '!'REA 'l'MEl\T: Lc-etures on the Treatment, 
Mi>dical and Legal, of ln1ane Patienll!1. With a Suuimary of the La1"11 in force in the 
Uniti>J States on the Conlineuient of the InaDne. By Is.u.c Ru·, M. D. In one verJ 
handaomeoctavovolumeof471 p1tget; cloth,$3 25 , 

ltHtldlu &w&utwbil'h UlDaf ha•1be111 •orely a.etually•l'!D lo pra.cticeaud 1beapproprlatetrea1 · 
~rt:*=~~i~!~;r~:~:~:f~:!~1~n~c~rl~~~h~::~~1~:r£: :~1~~~~~h~:~i:~:~::r~i~~t~:~:~:q~~u~~~i~~:Jl~~ 
o( the mude of111:aroioi11g peuun• •o•pected ufln· :11~ea1eare•oclear1tudgood that uore1tde rca11 !di 

!~~~! ·b~~ ::1~i~~~~~~~~=il~~~t~oa~n1: !!\h~e:~~~~ , ~~d~!=~~o~k.:~~~~ \~e:~;o/oe;li~~\~!:u1!1:11~eo~\:~n f~~ 
::!i~~~c:~t~o!~~ip~{o:: :f;~~r~:r::t~~e~;~!~=~~;~d:~ ; ~·r~~ri~i:=.~~·:;:r. 1~~~~11da) I 11 any otber.-L1md"n 

h~~J:i~~~irOC:/ AND FORCE: ESSAYS 0~ THE WAGER OF 
LAW, THE WAGER OF BATTLE, TilE ORDEAL, AND TORTURE. Third Re,·i~ed 
n.n<J Enlarged E-iition. In one handsome roy&l 12wo. volume of 552 p11ge1. Cloth, 
12 50. (JUJtRet1dy) 

Le~~: .~~:~~~~~1~~0°: :o~e;o~~~~\OI~ :r !';~ ~~:~~~~ :~~~::~~Ua1~•dnc1:~~t l'~D~~pi~d 1~:~:i~ll:;t~~~~kco1~~~~ 

} ~~,:~;~ ;~ ~i 1 

Jf !hi~~:. ~!;u ~ ~{
1

;f::r} :r~~:i~ \~~~ ·~£: ~t~'.~1~ ~ ~'. ~ 'i"~~: j ~~:~f 0~:~:.~~~r u l!;1 ~~I; ~
1

~ ::~~r ~t~ ~ 
::;:n~e:~~t~~: 1i;8~,1~~~~~ ~~J~~r1 •;r~-c~td;:;~1~!~: ~~~b",:r :1.~·~e~~~o :"i::i::~ur;.~~;.~z;,~~·,~.;,.~r! 
rromlbe thur ... ul!"b elabor..tl•'D i• owr..• like a b,.r. J/11vfl:i11,. t1c1 l~;,., 

~::1.~·!ii~.~~c1~~a~~l~";'bJJ. lib a Latcu <•( •lOU16" - pb(~f ~h:i~:r~oru•~;:~ori1~~::: 1~h1e8~::.~·,~:!u".~:.~~i:~ 
• i:'..:1~!1":~1~ ~r-.011'.~~~~el'do:~b!11Ju:·~~~c11~~·1!i~'~"~h,." ~:!.:~~~'.~'.',~11 °.v"1o111~8t~t~e~uoe:~ ;:~t1 ~,:~~~l~~:u~'. 111 t~!: 
h fioc1>1a• ,. 1u11omer•hl<', il~tled11c11 .. 11~•lm1•le 11 uU bRr<' iolrt'11..Ey D•Hed thl' ricboen uf I••~ r. 11,,u rce111uJ 
l111·nta.U!e. olDJ 11i; cJ,.r,111."f·•l·f•·i~e ul rd~reoce~ bla altlltty 1111d lldl'hty ID th!' u~e ,,f thl!Ul -Ho~r.,n 
hr1titllog11.od deoi;ee11u11o:;ll loJ 111111'• tt.e •ee11e~1, 1'."e1,.f·q T•a11111:ri1,t, Aog. ~. lbi.S 

B'~;l~~gr~:"~t~~w~u'~";{~~"''~~~·~~ORY-Tl!E RISE OF TUE TEM-
PORAL POWER-HENEFtT OF CLERGY-EXCOMMUNICATION. In oni> large royal 
12mo.volumeof5l6pp.;cloth. $2 75. 

Tbe 1t,ry w11.~ oevn t<11d more calmly or wub llteraryphl'DQmeoootbatthebeado!ooeofthe!ro 

~{~aot;roll~~~o~~:dv; :/::~ .. 1 :~~d•:!11 ~·c~;l~~!:d:i~b :r~1C~~!~b!t111'~~ ,!~:,;~~l~r~~~-"J!':a' ~~~1!17~' 111 

';~~.~o1~~~Jo'!:~:S;~~cor•er, 11011 pow"r.-t'hit:"fl" cu!l!tr~'!,b~~"ll~·:~~:.e:1~b;~~~~t~=1~~~~~~1~ 111~.1: 
~b ~i~ ·L~~t;:J~ &~~~i:£;~:~= ~]Jl'::'.~bt:~~::~~~ ~y~:::;~~ZJ.~!~ ~~~:1~1r~~~~;~~~~~:~~r~~,;~r=~~~:_t~=,~ ~. 

~~~~~=~~1iti~~(f J~t~t~:@:~:ti!.:~:f~~~r1 ~~;~}:~:ts~~:;t~~~~I;!;::1Jo~~£:~r J[:f~ . 
r.elltn.cy''1boold he 1nclo<ied-witbuo1 ootioi; the 
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Ii\DllX 'l'O CATAL<JUL'll. 

}:'or 11 T11E OnsTETIUCAL JvURNAL,'' F1vi.: DoLLAl~S a year, seep. 23. 
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