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PREFACE. 

THE object of this work is, as its title indicates, to furnish, iu as 

concise a maancr as may be compatible with clearness, a condensed but 

comprehensi,·e description of the l\Iodes of Practice now generally 

employed in the treatment of Surgical Affoctions, with a plain exposi

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

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

course, necessary for the author to hm·e regard to the views of other 

surgeons, in both this an<l other countries, and he has not hesitated, 

therefore, to arnil himself freely of the labors both of systematic 

writers and of those who have illustrated pa1ticular departments of 

surgery Uy rnouographs and special treatises. In making use of the 

work of others, the author has endeavored, in every instance, to gi,·e 

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

edgment have been in any case unfortunately neglected, hereby begs 

the reader to believe that the omission has been cntit·e]y uuiotentional. 

ln revising his work for a sixth 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, au<l of such 

novelties in Surgical Practice as have sc-emcd to him to be really im

provements, and by making such changes as have been suggested to 

him by enlarged personal experience as a Clinical Teacher aucl Hospital 

Rurgco11. .An entirely new chapter has been introduced, on Surgical 

Bacteriology, contributed by the anthor's friend and forrne1• house-

011rgeon Dr. Charles B. Nancrede, now the distinguished Professor of 

Surgery in the Un iversity of l\Iichigan; the •ections on Gynrecological 

subjects have been carefully revised by the author's colleague and former 

pupil, Prof. Barton C. Hirst; ancl the chapters on Diseases of the Eye 
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and Ear have, as in the last edition, again enjoyed the thorough scrutiny 

and revision of Prof. George E. De Schweinitz and Prof. B. Alexander 

Randall respectively. All of these gentlemen have executed the tasks 

entrusted to them in a manner which adds greatly to the value of the 

work, and which cannot fail to commend itself to the judicious reader. 

Tbe general arrangement of the volume is the same as in the previous 

editions; all parts have been carefully revised, and, though by the omission 

of many statistical tables, which are now summarized instead of being 

printed in full, and of matter which has ceased to be of other than 

historical interest, much space has been gained, yet so large an amount 

of new material has been introduced as to require the addition of about 

twenty pages, the entire amount of new matter being estimated at not 

less than fifty. 

The series of illustrations has been much improved by the introduc

tion of a number of original cuts, chiefly from photographs, and of a 

colored plate containing seven figures, illustrative of Bacteriological 

subjects, from original drawings by the skilful hand of Prof. Nancredc. 

Iu the e:ase of the selected illustrations, their original source has been 

indicated in every instance in which this could be ascertained. 

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

in its present form, his volume, thongh 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\VEST DELANCEY PLACE, 

PmLADELPHtA, October, 1893. 
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THE PR INCIPLES AND PRACTICE 

SU R GE R Y. 

rraE word Surgery, or Chir11rge1·y, as it was formerly written
1 

is derived 
from the two Greek words ZE~P (tbe band) and Ep1vv (a work). Iu its ear
liest and narrowest signification, it was therefore limited to certain manual 
operations, whic:h ·we aC'COl'dingly !ind thu.t the surgeon was formerly in t he 
habit of executing under the dirnction and guidance of the physicicm, who 
was considered as occupying a higher grade in the profession, and who took 
entire charge of, and was re!iponsibl<· for, the managemm1t of tbc consti
tutional condition of tbe patient. Ju the modern appl ication of the term, 
however, surgery embrace!:\ a far wider field; and hence the di\'i:::io11 adopted 
in France into internal and external pathology, is in some re::.pect::. prefer
able to that into medicine aud i:;urgery, whith is habitually usc<l in Engln.nd 
and in this l'OUlltn·. 

Tbe consideratiOn of' surgical affections naturally divides ibelf into the 
Ji~cu::;sion of (1) Surgical Injurie~, aucl (2) Surgical Di::...~a:-es. rrhcse will 
therefore form the topics of tbe principal di\•isions of this work. As, how
e\·er, the condition known as Inflammation, or the Inflammatory Process, 
with the correspou<liug co11stitutional :ilnte dcj;ignated by the trrm Inffom
matory Fc\·er, nre comnion attendants upon both clai-.:5eS of affections, it 
will be coLwenient to consider thel'e before entering upon the two great 
di\·bioni; of the subject; more especially as \\'ithout delinite idea!:' as to the 
course and treatment of inflammation the student can scarcely hope to pursue 
hi:::i further inve:::;ti~ations into !-iurgical science with either plea$ure or profit. 

It will likewise be COll\'enient, in this introductory portion of the work, 
to consider the subjects of surgical bacteriology, operations in general, and 
the use of ame~thetics, togetLer w it b the lesser rnanipulations usually classed 

~~p~~~~l~i~: ~~o ~~~~?~i~e1;~~1?'lc~i~~1st\~~1~~~~i:,~~id3 ~~l~1~ti~~~~11~s~s'\~~i~~t~t~: 
them to be looked upon a~ a part rnthcr of general than of F<pccial surgery. 

CHAPTER I. 

JN FLAM;.\ lATJON. 

fNFLA1'DIATJON, or the Inflammatory Process, may be considered from 
two points of view: the Pathological and tbe Clioical. In discussing it 
clinically, its causes, s.ymptoms, course, termioations, and treatment will be 

3 
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~ucces:-;ivt•l!· d\\'elt upon; but it will be better, in thC' fir:;;t place, to exam ine 
briefly i11to what is known or its nature and pathological phrnomena. 

P.\TllOLOOY OF lNFLAi\DIATION. 

Inflammation wa~ fornwrlr con~idered as a disPa,.,t\ an entity, a some
thing- i-;upera<lded to the nntlirnl condition of the part. T.hi?. view is now 
ahno:-;t univer~ally abandoned, and authors, though dillcring" as to tlw 
propl'r explanatioi1 to bC' gi\'Cll or many of the phl'nomcna of inflamma~iou, 
are, I think, generally agTced tbat tho~e plH•nonu•na arc mere modifica
tions of the phenomena of natural textund life. 'l'he~e changes, which are 
alwnvs due to the action of nn irritant, no matter whence cleri,·ed, 1 may he 
ohse1'.q,d as affectiog the phenomena re~pecti,·ely of function, nutrition, and 
forn1ation, and in earh the changC's are primarily in the direction of cxce!'o. 

Changes of Function.-'L'hu ,.,, as regard::) function, t~e fir!:'t effect of 
a.n ir rita nt upon muscular fibre is to pl'Oduce contraction (an rncrca:-cd func· 
tionnl ncti\"ity), followed by nutriti\'e chang-es, and, pos:;ibly, tbe formation 
of nrw material, pus, etc. Irrit11tion in,·oh·ing a nen·e of .-;pecial sen.-;e will 
HimiliHl_v be attenrlecl in the fir:-t place by functional di~turlJance:-:., flashe:
of light and photophobia in the ca~e of the optic, and tinnitus aurium and 
increa:;rd sensili\'encss to !-'Onnd in tbe case of the auditon' nene. The 
application of an irritant ton secreting glnnrl will. in the ~ai11e way, can:-;c 
exce!'Si\'f' functional activity, manifested by increased secretion. '!'he in
crcn:"ed functional activity may in any case be surceede<l Uy pcn·erted or 
dimini:·.;\ierl action. 

Changes of Nutrition.-1'he con!::ideration of the modified pheno
mena of 1111trition which are due to inflammation brings up the question 
of the :-bare taken by the blood and its contnining ,-c~~eJ.-; in the proCl'$:-
undL·r discu:;;sion. That th~ quanti1y of hlood in an inHamed part is in-
1.:reai-('(l and tbn,t the size of its Uloo(hesoels iii greater than in corrc::<pornl
ing uninflamed strnctures, was ~o patent as to hnYc been the subject of 
early obi::errntion; and henc(• it io not surprising that, in tbe ab~cnee of 
more arcura.tc invci-;tigations, all the phenomena of inflammation should 
h:we heC'n attributed (as wato; the case for many :·C'ar:.;) to wbat was called 
an "altt•rcd acti\'ity or the hloo(h"e!"sels. ,, Modt.•1·11 putholo:ry has, how
ever, '.-ohown that nutrition nnd formation are due to cell.action, and that 
the ollice of the blood,·es:-;e)s is purely that of n serrnnt, to briug DC\\ 
material and to remo,•e that which i::i effete and ut:<cle~:;. 

Hypf'ram1ia.-\\"hile, as lw.s been :"aid, the quantity of blood is incren:!ed 

~~·e~;:a;I~ i~,, !~~~le~~~~~~ nJI.iPe~~~::1i:,hii~~ ;, l~en~~.~~~~ ~:I~~ ~r ·~~!)1~~0~~~~~~· ii·~ !:~~: 
way connC'cted with, inflammation. A simple rcfcreiwe to anv of the ereC
tile ti~sue~ of the body will sullkc to illu::Mate thb point. ·.A.Kain, there 
may be :t true hyperremia, dl"pendent on purely mechanica.l causes such a:-
tbe application of a. tig-ht bandag"e, the pre:-:~ur? of.n tumor preven

1

ting the 
r<'lurn of ,,_-enous bloo<l from a part, or a d11mn11t1on of the natural ela:->
ticity of the walls of the blood\'C':--:-el~ thcm~<.!IH:-;, not an unfrcquent coin
cidl'nce of the general lo$<.~ of 1one which usually attend:-: advancincr acrt'. 
The~e form~ of hyperremia, which are alwa.n; pasi:;fre and due to me~ha;i. 
cal cau<•cs, nre properl.v dc:-;ign<~t~'d hy the term Conyei:ili(.Jn, which might 
well be rcsened for tbese conditions; the fonn of hypencmia which many 
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writers have called .Active Congestion being more conveniently distin
guished by the name Piiifk:ion (a term used by Billroth), or Determination. 

Dete1·minatfon is es!':entially an active condition. It is, els we shall herc
nfter sec, elinically !'p('aking, the fin;t stage of Inflammation. .A fami liar 

~~~ :~?~e f ~~,. t ~~ )~~e~i ;~~l'h -;~~~·~·:i~~~ ~~n~f a1:~e "~~ ~~~ 1 :~1 ~~n~~~t,~~~~v~~' ii~~~ ~fi f~~J~I ~; 
prev<'ntecl from running into ab:>;olutc inflammntion of the part. W hile 
determination hafi bel'n spoken of' as an active eondition, it is not 10 be 
looked upon as a co.u!3C of tlw nutritive and other chonµ-cs whi<·h accon,pa.nv 

~i ,!:~1~ !~~~~ I~~~::~~~~tt~~·,y .~)7Cl~~~~ ~~~'sr:~~1~ei1~1 ~=n~~~l~~~~ l~;~ ~~1~.';~~j v! slll~~lr~ 
blood. It receives more blood because it is inffonwd. 11 

'!1he vessels of an inffamed pnrt are tht'.'n enlarged. W hether this enlarge
ment is primary or not, !ms been douhtt'.'d. As wr ha,·e seen that the fir:::t. 
effect of an irritant b to increase funct ional activity, and as contrar·tion iH 
the manifcstntion of functional activity proper to t he V('13Scls in a fitate of 
herdtb, it would be natural to infer that the prima ry effect wou ld be c·on
tract ion. A::. a matter of oh::;errntion, it is found that the condition n~rics 
according to the nnture of the irritnnt employed, and, as F. Darwin sug
gei'l.ts, may depend upon whether the inhihitory or constl' il·tor fibres of the 
\·aso-motor ne1·vcs are mo~t affcctt>d. \r hen the infiammatory process is 
e~tabl i bhed in a part, there can be no c1uestion that its ve:.:s.els a re dilated. 
Thi!': fact, as regard;:; the arteric:-; and ,·eins, has been a matte r of common 
olJ!'crrntion from the clays of Il u11ler to our own, and as regards the capi l
laries it bas been repeatedly e::;tablit<hcd by the now c-lassieal microscopic 
observations of the web of the frog,s foot or bat's wing. ~ot only are t he 
arteries dilated in inflammation, thm:; admittini:r more Ulood, but they be
come elongated and tortuou::;; they hare also been observed to become 
pou1:hccl at point$, prc::;cntiug nt different parts of their walls aneur i:.;mal or 
fusiform dilatations. rrtie red corpu!:>clc:;; of t he blood likewise find their 
way into Yes~Clti "hich, in the uninflamed state, were too nanow to adm it 
of their entrnnce. 

More hlood is brought to an inflamed part th;:in the same part \\Onld rC'
cei\'e in health, and more hloot.l is likewise carried l11ruugh it when inflamed 
than when healthy. This was shown by an experiment of Luwren1:e, 
l1rawing blood from both arms of a patient who had a whitlow on one 
hand and not. on the other. 'With regard to the immediate cause of the 
hypeneniia of inflammation, it would appear to be clue tu an increased 
attraction exerted hy the thisues of the inflamed part upon the blood circu-
1n.tinµ- within its minute ves;:;cls. This theory, the germ of which may be 

~~.u~1~~i~~~~~ 1~:~i~~~~~~~ ~~~1\1~1~, ~~~:~1rs /;~~~~~~~~·~~~~t ~';1i~!~ ~~~l~~/~l;en~~~~ 
exploded vie\\· of an in1:rea!'ed acti \'ity of the vessels thernsclvefi! or t.he 
noticn of a i:is a terqo which would make the hypcrremia duo to mcrease 
of tbc hearVs action,. an increase which, as we shall see hereafter, is rather 
an elfect than a cause of the inrlammatory proce::;s. 

Blood-changes.-Be::ides the changes which are observed in the bloocl
"'P!-i;:;e ls, in the course of inflammation, the blood it~elf undergoes certain 
a}t(•rations. 

'l11rn red corpuscles adhere together by their Ha.t su~·facc~. ~orn.1ing aggrn
gation:; or clusters, and tend to produce the 8tagnat1011 which is observed 

a ~~l~~i~1!~rc:l:~\~~~~::: 1 ~~~ i~1~;s,~ !~~:~~e(i;~tl~:~s~;: ~i~!~1:1st~~·~ 8~:1 ~~~e t\~~~~f~~~~.m~~:~~11~~: 
ani s~coudary. 
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in t.hc capillary rin:ulntion under the micro!"copr. In ~he later Fitag<'s of 
infinmmatiou, the number of red corpu:-cle!-i falls cons1derabl)"' bclo'' the 
110~~!~~: 1~Ji~~d~~~·Pw::c/e.-: appear to be inc:ea~C'd in num~lc~· in the blood _or 
an inflamed part. It i;;;, hoW('\'el', doubtful whcl}wr th is increase be a~1no
lutr or only relative

1 
the nurnbrr of red corpusell'~, a!-1 baR been ;;;cen, rnp1d ly 

~~1~;11~i:li~~~-~ :t t~~~e '~~:~~1Ji~'.1~~~:i°~\1::n:~';~1L~:;. in~'rhe~:~ l ~il~~ ~~,';~~~~~~~~~!~~~~ 
1wtion of the circulating- fluid. 

The proportion of jil>nn in the blood is notably in?rea~ed in i1~Hamma
tion. Jt is e~timated In- .Audral and Gavarr<'t tbat its proportion may 
ri~r from 21in1000 pat:tr-:. to 10 pl'r 1000. The all.1umen and salts of tbe 
hlood arC' !-0111ewhat reducr<l in amount, and the proportion of wate1· sornc. 
what increm·ed by the inflnmmator.v process. . . . 

o,,·ing to the change~ in the constitution of the blood 111 111flammat1on, 
itf.{ mode of coogiilation differg from that of blood in the normal i;tate. The 
cra;.;.o.:amf>nfum or dot form~ more i::Jowly than in health, and i:; smaller and 
finner in ron:-i~tcnce. The slownc~s of Coa.frulation and the increaeed cohe. 
~ivenl·!:"~ of the r{'d corpu~cle::i nllow the separation of the fibrin an<l white 
corpu~cJe:-; to tnke place before the procesl::' of clotting is C'ompleted, and this 
:.ri,·es ri!-e to the peculiar appearance which i.-; known a:. tbe bu.ff·y coat. 
This huffy or fibrinous coat i~ r-;omcwhat contrncted and elentted at the 
~ides, anC! dcpres.$Cd in the centn•, whence the clot of inflammatory blood 
il'i )o;uid to he cupJJed. 

Other 1wlrilil:e changes.-The modi!ication~ of the phenomena of nutri
tion due to inflammation ore not confinf'd lo the hlood and blood\ e:-;:::;eJ..- . 
lrnportant changes takP pince in the parenth.) matous ti:-:-ues, and it is in
d<'l'Ci in thc:-e that, nccorcling- to YircbmY, the fir::,t manifestations of the 
inflamnrnlory proce:-s arc to he traced. 

Tlw parrnchyrnatou~ tis:->ues become swollen. the owelling being, accord
ing- to Yir<·lww, clue t.o the fnct that the cells of the part hecome enlarged, 
through the nb~orption of 1ww mat(•rial; thi)o; power of taking up an in
(•n•a:-ed quantity of' mn.trrinl i~. aecording to the doctrines of the cellular 
p11thology 1 inherent in tlw crll~ tlwmf::elvrr-., and not dependent upon a.11y 
prc\o·iou!-ily c:;tablbhecl modification in the rn:-cular or nenou:;; state of th(' 
part. According to Billroth, howHer, the fin5t step is a. distention and 
inncnl"ed pre~:;ure in the cnpillarics., a larger quantity of l>lood pla~rna than 
in tbc. noi:mal state thu:"i pa.-;sing into the i;urrounding ti~:::;ues, the ::iWCl!ing 
of which 1s therefore only a ~ccondnry phenomenon. 

The nervou:-; fo.~ucs, likewi:-c, doubtless underg-o modification in the 
iuflnmmatory proces~, and Uy n form of reflex action, which it would be 
forcig-n to the scope of this work to conl"i<l(•r, react in time upon both 
hloodvessels and pa.renchyma . 

. \_ccorrling to Mctchnikoff, the effect of an irritant, either microllic or 
tox.ic, istoattrnctlymphoid rel~s ~lcrived from the 1~1esoderm (d1e11uilaxis), 
wh1tb cells then de:troy ll!e irritant (7Jhog_ocytosis), inflammation being 
thuR the "pbagoc:yt1c reacuon of Lhc orgn111:-m to an irritant." Tbe ner. 
vous and v~scular changes arc rc.>gardrcl as only ~c.>condary, and the kind 
of inflammation depcnd!-i upon the chcmotaxis and the variel ,. of pharrocyte 
wltich is attracted. ~ 0 

The swelling of the parcnehymatous tii::sue, which h:., according to Yir
thow, at first 8~arcely Ui~tingnislmble from a true hypcrtt'ophy, and which 
may be conven.1ently dcs1gnated as. temporary hypertrophy, together with 
the accompanyrng vascu lar and nervous changes, corresponds to what will 
he hereafter spoken of as the first stage of injlainmation. 
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Formative Changes: Lymph and pus.-'l'lw third series of chn.ng-~·s 
to be n.olic1;1 d aR due to inflammation arc tbe formative, con::;isti ng in th<· 
formal1on of the substancci-; known to ::ourgeoni-; a:'i lymph and pus. A mi
croscopic l'Xfi mination of infhimcd tissue, made at a pe riod nnying from a 
few to twenly-four hou rs aflC'r the comm cnccnH'n l of the intln.mmnLi on. 
~how~ th~ part to be fill.ed with a Jaq:re numl.Jcr. of C(>Jh;;, about :.>t\Jt1th of an 
mch m drnmetc-r, Rphem:a l or nParly ~o, pclluc1cl, arid colorlc1"':; or gra.yi;.; h
whitc. The or!gi n of thel"'C CC'\l;.;, which arC' c:mnmonly called lymph cell.~ 
or corpuscles, and whic h form the corpuscular clc111C'nt of what i1' known 
:i-.. i1i.flammalory lymph, can uot i)C ~aid to be positi\'ely determined. Th <' 
doctrine which wa:=; J!Cnern ll ~· recciYC'd a. few _r4•ar:-; ng-o, and whith tn.11.t.dll 
that the lymph corpu scles rc;.;ulted from molernlur ag-g-rcgntion, in a i-1t1h
!'tan ce <'xudNI frum the hloodH:-'!:<Cl:-:i in a fluid co11ditio11 and sub~equ cn tl\r 

~~:~.~/~11 ~~~1 i ~h:~~~·r:~n~~~~r~~~i~,~~~~1\\ta1~1'.~:: -
e n t ch it•fl,· dh·ide the ~utrrng-r,;; of patholoi:ri:.;t:-: 

arr, ( 1 ) Yirchow';.;, \\'hieh look:-i upon Lbe new 
cdlu lar f'\emenh a$ the re~ult of proliferation' 
of prr-l'Xi4ingcell-; ;l(2) Cohnheim'l-', which 
reg-ar<b the l'ell:" of inflammatory lymph ns 
id('nLical with th<· whitC' hlood.corpuf.;des and 
eel\,;; found in the 1.rmplrntic \'l\ .. :-il'll'i: a,; iclC>n
t ic-a l, in fact, with th f' wanderi11y cell.'i" ,,·hich 
Reddin ~hau!'en ha~ de~cribl·d as rxi1't ing- in 
c·o nnrction with ordinn ry con 11 PctiH~· ti:_.;suc 

corpu !-<Cles j and (3) Sv· il·ker's, Which a:-;c·rihC's FIG. 1.-CMpu~clcs and lilaruent~ in 

the new C(' ll ::; to a retro:..\TlHIP mrt:rn1orpho,..,is re<:ent lymi1b. (BEssEn.i 

of tissue, in which the part return.-; to the 
embr_,·on ic condition; the La-;i-;-~ull:··tance iu•clf, as well as the pre\•iou~ly 
ex isting ce ll ~. tbu~ taking a sh(trc in the new production.3 I nflammatory 
l!Jmph, a"' ordinarily ohs<•rvcd b~· the surgeon, il"i a ~·ellowish or g-rayi8h
whitC', isC'mi-so lid sub~tance. whicL is :::omewhat elastic and semi.trans
parent, resembling a good deal the buffy coaL of nn inflammatory clo t. 

t It wonld ap pt>ar from the oli>wn·ations of VirC'how and others that new. may origi
nal~ from previou.;.ly existi ng 1.:ells, hy one of two proct·;;sl"'s, viz.: (1) dit:isim1, aucl 
(2) e.uloµtnl'.>us.qrou·th. or tlrn foru1Mion of new cells withiu the (•avit.voftht>old. The 
first process, or that ofsimpl1·rli\·isio11, i~ much the more1.;ummon, amt is that to whkh 
the term prol!fPTatio11 is habitnal\.v appli~rl. Tht> fir,.,t thing obst>rvf"<l in this ~rOCt'SS 
is tht> enlar_gt>mt-ntof the nucJ .. olu:;, which :;ubseque11tly b1·conwscon;;trictt>rl m tht> 

~£~:~:;;::!;::~t.~1~~\:~11?j~f Ef ;::~E!i1}·;~~1~~f f {f ~t\i'.:f.~!~\~~f~~:;~i,'.~~t~~ 
~~ep~~~~i't~:~ 1~1~;t ~\~~1111;71c~;,:t:~11~11!\\11~.~;1:1i~~~ ;:~~n~p~~:;fi'~~~l~~u=,~~~:~s'. accordiug 

2 These Ct<lls, in common with many others, p11,;,:,•ss a powt>rof !:1pontan .. ous mo.-f>
inent whi1.;h. from ils ft''>t>mbling tllat of the lllll';Lb«, has bcl•ll call+>d amt'.ic:boid or anwfm-

:~~~'f 1f:~~~;~~1~::;:.::~:;:::~t;::.~~·~:: .. i!:~~t~~~,:~:1(:"~~ .. ~[;~~'~'.::!~'.\~::~~;~:~:~:!~~ 

~ff ~;~~~!~~~t~J{f~:~~t~~Bt~~~:~ 
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Chrmirally •. it consists of fibrin with an admixture of oily an.d ~nl~n~ 
rnnttern, 1 while when examined microl'!copicolly it j:-; found to conta111 hh!·1h; 
:rnd corpuscle~ (which ba\·e already hccn referred to) in ,·arying- p~·oport1on. 
The fib1·illous, or, as Paget call)-; it, fibrinot1s elcmc1~t of lymph, is, ncc?rd
ing- to that author, probably cxudc>d from the cnp11J:i-r.~- b_loodvei;:sel.s rn a 
fluid :state, and subsequently coagulated; that there 1s 111 111ftammat.10n nn 
exudation from the capillnrici-; into the surrounding ti:-:.:-:ue is, as we have 
alrcudy seen, in accordance with the doctrine:-. of Billroth and other modern 

~1~1~~1~1~c~a~~~oi~fi!~~~~ ~l~~t~ t i~~l ~~c. th i~ te~u::~~~;~o ~~~:~e~-~~ ~~;~~~~)~r~~\~~ 
l-'idcred a::; e~.tabfo.;hed that this exudation takes any direct part in the 
formation of lympb . .According to Billroth, during the acti\·e cell.wander
ing which hos beC'n df'scril)('d as taking place in an inflamed part, the 
filamentary intercellular sub.-:tancc of the connective-tissue itself gradually 
changes to a homogeneous, g·elatinous substanec. 3 Hence it would appc:tr 
not improbable that botb clements of inflamm::itory lymph miLy orig- inate 
in pre-exil':iting structures, the corpuscular from an increase in the number 
or wandering cells, from proliferation of the ordinary connective-ti~suc 
cell:.:, or from both sources, no well as from a return of basis-substance to 
an embryonic C'onditio11, and th<' fibrillous clement also from a transforma
tion of the intercellular sub~tance. 

Lymph is said to be ab . ..;orbf•d, to be developed into new tissue, or to 
unde rgo various forms of d1•generation. In some ca:-<cs where ahsorption 
of lymph is supposed to ha\'e tnkcn place, it i:; probable that the trnc patho
logical condition hns been rnthcr Lhe temporary hypertrophy before referred 
to, due to the nutriti\·e chanµ·c;-; introduced by inflammation, without any 

lymph having been really produced. There 
can he no doubt, however, that l.\·mpb can 
actun.Jly di:::mppC'ar by a pl'oce~s which may 
he properly called ab:-;orption, as is not un
frequcatly :-<cen in ca:.::es of iritis When 
lymph i;,; absorbC'd, the lymph corpuscles 
may be grndua.lly utilized in the normal 
nutrition of the part, being com·erted into 
ordinary connective-tissue corpm::cles, or 
ma)~ po~sibly rC':-0ume their migratory 
habits and re-enter the circulation. ln the 
develupmenl of lymph into new tissue, it 
pa~se~ through the.fib1·0.cellularconclition, 
beyond which, indet•d, it frequently does 
not advance. It is thi:-); material wbieh con

~Litutes the adhesions, band.-:, ('t?·· which arc so freqm•ntly met with aft Cl' the 
rnflammatory process has ~rnb~1dcd. Lymph that undergoes df"\·elopmPnt 

~1~~~~11 f~ ~~:r~J~;~.~~,~~~n~c~~~~~1~~: 1:,~cr }~n~~· :~!:~;·~~~~~· 1~~~~.i~11~kti~Gr~~,~~~ 
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which thccirrulation i~ carried 011. It is somewhat douhtful os Yet whC'ther 
nny production of llC'nc-lil>rc~ take.; place in lnnph thttl hns¥bec:onw rlt» 
\'Clo1w<l into new tis~uc. 'L'hc lymph corpu~t;le~ du1·ing the proce:-;i--; of cfc
velopmc.nt pass througb the form:-; which lrn\'C been variously dcsi~nn.tcd 

~:-; f~~~t~~1 ~~~11.~' (~;;~,:~~11~~;i1~~·~-f~~~;~co~ 1~~.~11·',:~~~~t~;,;~s;:t~i1~ 8~~1c~~~~~~~: 
tatty, or granular (the dcgc1wrated lymph cells forming the ::;o.cnllcd 

:l~~;~:~~{~,E.~,Fi:~~.~:~~';;;,'.~}i~~~~~~~~;:t~:~~t~:~~~~~~;I c~i {leita::',a;;,.'.~~~~:~;,~ 
Finally (a frequent clrnng-c), lymph ma.'' be trnnsformcd directh· into 

pus_; tbl' SPco1ul iilar~e ofinjlamm::ztio1!, that of lymph formation (ly;n1;hi
zauon,.lymphogene15i~), then pa~s1_ng mto the third iilage, or th<lt of pu:-; 
formn.t1011 (suppuration, 7;yoyene.1;i.<i). 

~i£~·.:~~i'~1:r;~~~~~\~::~~ir~~~~~,~ ... l~l"~~::F~~, ~1'::i~;u~l~r~,~i~:"h"ti;~~.~; 
variahi<' ,!!Ta\·ity. ranging from 1.0:?1 to 
1.0-12, and i . ..; neutral or -.lizhtlr alkaline 

~~ 1 J~~~:~~~ti;2·ap~~~~ii~ .~le;1~ri\1:.~!~~ i~~ !~II~~ 
heallhy or laudable pus, dcriH<l from an 
ordinary ~uppurnting wound in a person of 
~ood ronl'titution. Beside this form, $Ur

g-cons i-pcnk of saniou~ pu:-; (mixed or 1in.i.r<'d 
with blood), ichurous pus (when it is thin 
and ncrid), und curdy pus (when it contaio)o; 
chee:-y-lookini:r flakes). J.lluco-pu,1: and sPro
p11~ arc of course pus mixed rc,;:p('cti\·ely 
with muc:us and serum. Chemically, pus 
('Ontains water. albumen, pyine (which ap
pears lo be almo$t identical with fibrin), 
fatty matters, and salts. "~hen formed in 
<'Onnection with di~ea~ed bone, pu~ ha~ been found to contain 2} pc>r rent. 
of tbe g-rnnular pbo8phatc of lime, and )fr. Coote. in liolmes's ::)ystem, of 
Sm·gery, quote:-o fMm a paper by Dr. GiLb, of Canada, tea cases in which 
pu"' pr<' ... c>ntt>d a bltiP1 color from containing the cyanuret of iron. Oran;1e
colored pu~ has been ob,...er\'C'd hy Delore, Brocn, Ycrneuil, and other sur
.!!('011,..., and red pus by Fcrchmin, of Charkow.7 

1 Billroth anrl others spe:\k of lil11e .~uppuration, ri:tsulting- from the de\•elopmi>nt or 
;;mall v .. g .. 1abh· organisms in thti pns of a \\!OlllHI: hut thi: ('otorin}!:matler (which, 
accorrlin~ to ~t'fdillot, pertains 11ot to tlw pns ue\ls but to tht1 liquor JHiris, and may also 
he foun1l in the serum of tlw bloorl) l1:l~ been isolakd i11 a. cryst1liline form by Faclos, 
who call" it pyrl('.11ani11e; it is bt-lit'vt>d by Rouclicr an•I .Tacquin to be of vegetabh• 

~r~!~;igeL~11111gt~1e: ~:~~~1~:e:11~1r;:r~(/,':,t; .. ~1 ~~ ~~11~~-~~~S~11~~~io(i) vtil~;t ~:~etl~~t t~~~ed~~ 
;,~;;s~s~:;~~ il~~ 1~;~;!~~~:s0~~a~~~1~:1~ ~~dthS~) p:es~1~1~~1 o~a:!1e 1[. ;1 ~:·11~~!~ ~1: b~~~::cec,y~:11~l 

~~~~~~~;~~f ;~t1~;{~~~~~ 
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Under the microscope, pus is found to consist of corpu!':cles floating_ iu a 
horno,t:rcncons liquid (liquor puris). These corpuscles, which are varin?ly 
termed pm; corpuscles, pus globules, or pus cells, have a diameter rang111r 
from '2"o\ .. uth to 3 u1<rnth of an inch. They usually contain sr.veral nuclei, 
which become apparcot npon the addition of acetic acid. W1tb tb~sc pu~ 
corpuscles there are common ly found granu lar mattf'l', i::.hreds of fibr1n, and 
di~inte,g-ratNl lymph corpuscle~. 'rhe abo,~e dc~cription appliefi to what 
must be called dead pus cells,1 the livin{f ce ll s possessing the po_wer of 
active amceboid movement, and corresponding in C\'ery respect with the> 
wandering cell~ already referred to. 

It is even more dilficnlt to :-;peak positi\•ely of the o rig in of the pus cell 
than that of the lymph corpu~cle. In maay cases (ns in abscesses) ~he 
former seem to ori,!.dnate directly from the latter by a simple liquef:ict1011 
of the gelatioous interccllular suh~tance of lymph (p. 38); but in otber 
instances the pm• cell appears to have a different Fource. 

V-irchow and other ohservt>ri:: belie,,e Hmt pus corpuscles originate from 
rapid proliferation (luxuriation) of connecti,·e-ti~sue and other nu cleated 
ce lls, while Cohnheim,2 on the other hand, maintains tha.t the sole origin of 
the pus corpuscle is the migration by amceboicl 1110,·cment of the white bloocl
corpu!<cles throug-h the rni::cular walli::. 3 Pror. Rtricker, again, dcn.ving the 
mig-ration o.f cells, maintains that pus is formed hy tbc return of tissuc
bai::is-!rnb:::.tance a~ well as cells-to an embryonic condition, ~ettiug free 
masses of pl'otoplasm which divide into amccboid cell:-, these being mingled 
with granules, shreds from the Cf"ll-IH'twork, and portion:; of tissue-debri~ 
which lose their connection with surrounding- parts before the suppurnth·e 
procesi:: is completed i while Schiff declares that pus ce lls arise by prolifer:1-
tion of the e11dothelial cells of the ves~eh; of the inflamed part, a cata rrhal 
condition of the lining coats of the \'essels thus. causing a true suppuration 
in the blood before its occurrence iu the parencb,vmatous tir-;sue~. 

It is beJi('\'ed by modern pathologist::: that tbe forniation of pus is at. 
ways due to the presence of Rpecin l organi~ms or microbes, a de~cription 
of the more important of which will be found in the chapter on Surgical 
Bacteriolo,t!T 

Destructive Changes Due to Infl.ammation.-We hM·e now 
traced in(iammation through its nutritive and formati\·e changes, consider. 
ing in succession the temporary hypertrophy from cellu lar enlargement, 
and thf" de\·clopment of lymph and of pus, both forms of DC\Y material 
derived from pre-existing elemcuts in the part inflamC'd. ·we have next to 



consider the infiammator~· process flS affecting already formed tissue in 
anothrr way, nnmely, by dcgenl'ration or liquefar·tion. The application of 
an irritant, such ns a. blister, rxc:itcs the inOammatory proces:0;, cau!=<ing the 
formative clrnug-es which lrn.,·e been described to occur beneath tlie cuticle. 
But the cuticle itself undcrgoe::. a c:hanp:e, and i~ thrown off as effete material, 
lensing a raw !=<urface 01· abrasion. 1f the irritant act ,dtb greater inten.:'ity 
(as in the case of a burn), the destructi,·e effect will be grnater, the super
ficirtl ti::.~ucs being thrown off in larger or~ma!ler ma~~eR, and rm ulcer being 
left. 'Vhen the process is acco111plisbccl by the death of ,·isilile particlei-;, it 
is called sloughing or gangrene. and the !"eparated parts arc c11\led !<.loughs; 
when th(' particle~ thrown off by the de1'tructivc action are indistinguish
able to the eye, the proce~s is called ulceration, which may thurefon: be 
defined a;; the molecular death of n part. Ulceration and grrngrene cannot 
lJe looked upon as e,::scntial parts of tbc inOarnmatory proce:;s; they are 
indeed often regarded a::; trrminatious or effects of inflammation rather 
th11n as themse!Yes parts of th£> process io question. 

Pathological Summary.-Let us now, before entering upon ihe 
clinic:al stud.'~ of inflammation, brieft!' recapitulate what hai:; l>ccn said Uti 

to its patholog·icnl phenomena. '11he intlammatury pl'occss, a.ccording to 
thedegree of irritation pre$cnt, modifies thf' phenonwna of natural tcxtnral 
life asregnrd::. function, nutrition, and formatiou i in each ca~e the modifica
tion is primarily in the dirt>ction of excess. As re7nrds fanctiun, there i~ 
first increai.:;ed acti,~it~', followed by pCl'Yel'sion, and eventually, perhaps, 
hy diminution, or ernn total abolition. 'l'hc nut1·ifii:e chnng·es are hhown 
in an altered state of the va~cular system of the part (hypencmia, cletor-
111ination) i in an altered state of tbe blood it::-elf; in an idtered condition 
of the parencbyma (temporary b,vpertropby); and in a chnn.zc as regards 
the neurotic condition, which doubtless reacts upon both \·essels nnd paren
cbyma. The funnatiue changes consist in the production of lymph and 
of pus. rrhcre may also be a de~lruction of exbting ti~s.uc, resulting in 
its being thrown off as effete material hy the process of ulceration or by 
that of gangrene. 

CLINICAL \JEW 01" INFr.uUli\IATlON. 

In the clinical :-tu(h· of inflammation, there nre to be considNcd succes-

~~~l{i~t~t~n~1=;~~~ss~·~;:~t~1~s~~~~d~~i~~1s5~1 its terminations, and its treat-

Causes.-Tbc causes of iuftammation may be di\·ided into the predis-
71osing, and the exciting or detennining causes. 'J'he predi.~posing cau~es 
may be said, in g-encra.I terms, to he any circumstances which impair the 

~;~~~~til~e;ltt!1e ~~.i ~~io\~::~~dul~~11~c~r t~' ~:~~cl~·~~~~r n;~i; ~~~:~~Je!~:~.ca ~~:~: 
the various conditions of a person's life, the nature and amount of food 
which he consnnH"i', the thermometric and other meteoric conditions to 
which he is subjected, the nature of his occupation, his having been affected 
\\·ith various disen"'CS at previou~ periods of life, e\•en his age, tempera
ment, etc., may all be c:on~illerecl at times as causes predispo:.:ing to the 
<levelopmcnt of the inflammatory process. The exciting or determining 
causes are uf.lually ~aid to be ciLher lucol or constitutional, a.rifling either 
from withoul or from willl'in. I think, however, that it is more COl'l'CCt to 
look upon the determining caust:s of inflammation ns always local or 
external, those which arc commonly considered as acting constitutionally 
being really cith('J' prcdispo~ing- causes or else properly to be termed local, 
thouO'h actin:.?' from withm the body, and therefore, in that sense of the 
word~ internal. 
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The determining- cau~C':"< of inflammation arc either 1111•rhanicnl or rh<'mi
r.al. Among the medrnnical cau"'Cl-i are to be rnumcratrd the rc=--~lls of 

~i~\~~1{1~:1 ~·,:~~1~n~~~~~l~~~~~;ufi~n~,-~,~~~1~: oth:l:):c;~:t·tl~~n~~~:~~c~n~f c:~~~~~n,; 
bodicl', whrther introduced from wiLhout or o;.iginn.ting intern.ally (n~ a 
renal cakulus). di~tcntion of part~. a~ in the rutnnl'OUS inflammatJOn wl~1ch 
often acc·ompnnies drOJl".Y of the lower extrcmitirli, an~l comprc~~1on, 
wlwthcr from without or from within. Amon~ the chem1ral Cf1:USC~ may 
he c:la:--:--cd heat and cold, the application of acid:-; or :dknlics, po1~onmg of 
the hlood by !'cptic matter:-;, ,·nrious form~ of conta!!ion, as of gono;rhrea 

~~t~11~~~i~~~~ge~.~-us~~~\~!:~ftr~,·~~~:~~i~:~~r\~c;l~~:0:~1~1~'l&·c~::o~>r~~~;.·~1b(h~~ni~1J(~~~;~~ 
or di:-;C'n!-;l'~ of nen'es ma\· act ns prcdispo~ing ca11ses1 by d11mn1:;h111z the 
natural power of the tissUcs to rc...;ist the cxteriull influences to which they 
arc conl"tantly and urrnvoidably subjected i thus, aftPI' spinal injuric;-;, 
~loughing of the paralyzed part~ nrny he produced by circumst:inc<'s whil'h 
would ho.ve no perceptible influence in a state of health, and carbuncle 
nnd i;pontancous gangreoe, cli1'icases in the proµ:rcs;; of whicb ioflnmmation 
piny~ a prominent part, apprnr to be often ns;-;ocintrd with diabcte...;, whid1 
there are strong rea:iOD~ for belie\'ing to be, in ~ome ca:-.es, nu affection of 
the nen'ous system. Some experiments. made by Dr. :'.\leis:::;ner, would 
appenr to show further that certain nen·e-fibres exercise a prculit1.r 
"trophic" function, aud that n le:;ion of such fibres nrny be the immt"dintc 
and determining caui::e of an innnmmntor~· condition of the part::. supplied. 1 

rt ii:; sometimes said that certain abnormal properties of the circul:J.ting 
blood arc to be coosiderecl as determining" cau~cs of inflammation; but 
from what has gone before, [ think it will appenr that this i:s ineorrect. 
Eithc•r a plHboric or an an::cmic condition of the blood nuiy indeed act a, 
a predi:-;po,.,ing cause, by impairing the _g-enrral ht.•nllb; or the blood mny 
carry in its cour:-;e throu~h the system septic or other morbid element,.. 
dc·rin:-d either from within or from without, but in tbi:'i ca~e it;-; funetion i-. 
ministerial merely, and tho,.;e morbid clement:-:. thtmsch·es are to be looked 
upon a:-: the detCrmining cause1' of the inflammatory procc~s. not the 
Llood, which is simply their vehicle of transmission. The influence of 
certain micro.organi~m:-:., such ns the stophyi11corr"s pyogenes a111·e1f.';, the 
'111icrororc11s JJ!JO[!Pnes if'Mti . .,, the bflcillus pyogpne.-; fcrlidu~. the strepto
cncrus 1)!JO!Jf'1H:.-;, etc., in cnu:-;ing i:mppurati\'C infiammatiou ha~ alrt•ad\· 
hern refrrrcd to. · 

Symptoms.-'\Te ha\'C next to con:;:;icler the .~ymploms' of inflamma
tion. These may be dibtin~ni~hed into the lorol, and the co11slil11lio11al 
or general ~ymptoms. The latter will be trl'ntrd of on a. ~ub,equent page, 
under the brading- of symptomatic or inflammotm·11 fel'er. The loco! 
Rymptoms of inflammation may be clas.:-dfied under· six head:-;, \'iz.: (1) 
nlteratio!1 of ~·olor'. (2) al~erafion of ~ize, (3) alt1•rotion of temp~rall!re, 
(-l) n!orlificnlton.n/ seniwtwn, (5) modification of f1111C'fioo. and (Ii) modi
fication of nutntwn. One or more of these $ymptoms may cxi:-:t in a part 
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without that part being inflamed, and it is only when they arc present in 
combination tbat the diagno!-li~ of the inflammatory proce:;s can propPrly 
be made. The phenomena of the erectile tissur~ furni!-ih a familiar example. 
Ag·ain, crrta in nen·ous lesions ~i,·c ri i:::e to u combinat ion of these symp
toms !-10 striking as to lui v<.• been considered by many excellent ob~crvcr:s 
to indiratc a true inflammatory condition (the ~o-cn ll ed neuro-7)aralylical 
inflammation) , and, indcl'<l, this :-itate is one which can be con,·ertcd into 
true inflammation by the action of \'ery ~light external causes. 'l'hc drgrc>e 
in which any one of thc::-;e symptoms is manife:-;tcd d~pends, in a great 
mca~m·e, upon the nature of the tii:::sue in which the inflammatory pro("eSs 
i~ going on. 'l'lrns in the cni;:.e of the skin or of mucous membranei-;, a. 
chan g-e of color is the most prominent symptom. J nflammation of the 
connccti\•e or areolar th;~uf' i~ particularly distingui:-:.hcd by the i:;wclling 
by which it is attended. In the fibrous litlsUC!'<, pain is the best marked 
symptom. Conjuncth·itis or o superfic ial huri1, inflflrnmation of the sub
cutanrou~ fabcia, and prrioi;:.tititl may be taken a~ illu.\'-trntions of thei:::e 
propositions. Again, modifiration of function iR more prominent in an 
inflammation i1woh·ing the eye than in onC' alfccting n much larg-er area. 
of the l-'kin or of the alimentary canal, while in some ti!".~ucs, cartilage for 
in:.-tanc<', almost the only changC' that can be rrco~miz.ed after a long dura
tion of the inflammatory proceoR b an alteration in the nutrition of the 
part invoh·ecl. 

Redne~~. the first of the symptoms made clai:;i:li<'nl hy the description of 
Cel,.;u5, 1 is perhaps the most notewortby of all the si~ns of inflammation. 
It ,·arieR from a. bright scarlet, a~ in the sk in , to a deep crimson, OL' even 
a. du;;ky, almost purple hue, as in some mucous mcmb1·anes. In some 
ti:-!".ues other forms of cli:-<colorution take the place of rednegs; thus the 
inflamrd iris becomes grn.v or brown. The redness of an inflamed part is 
undoubted!.\· due to its being in a hypera>mic condition, the capillarie:-i 
being dilat('d so as to contain more blood than in the natmal ~talc. an<l 
tbc red corpuscles of the blood entering into n::-;sels which, in their normal 
condition, were too narrow to ndmit them. In :;ome <lcprcsscd state:-i of 
the system there is an nb~olut c oozing- of the coloring--mntter of the Llood 
through the walls of tbe capillari es, thus adding a new source of di~color
ation, while, when the iaflammator.r proce:-<s has gone on to the formati,·e 
i;:.tagc, the new ti~sue de\·eloped from the inflammator.v lymph, being n•ry 
rnscular, raul'CS a more or lc~s permanent rcdnc:-:.~, which, as is wdl 
known, may persist in a scar or in a. part that bas been in Hamed for n con
~iclcrnblc period. 

Tbe next symptom that d<'mancls onr attention is swl'tling. 'J'bis is of 
cour:-:e due in some meal:'iurc to the h_rpcnemia of the pa.rt, the increal-'cd 
amount of blood in the ve!:lsels naturally adding- to the common hulk. It 
i::;, however, prohable that the principal cause of inflammatory swell inµ-, in 

~~ei~~~~~~1~~ft~~~s ~~i~!11 ~:~~11~:~~ ~~s~~;~Jt~~~e~f l~;'~~\~~~·l~o~~~~l1;!1a~~~l::1~l~~~i~1~ 
g-ui:-.lrnble from a true hypertrophy. The :,Welling- may be further increai-<cd, 
if the inAnmmntion continue, h.'· tbe presence of what are ordinarily culled 
the products of inAammation, viz.., hy the formation of lymph or pus, or by 
the exudation of the watery constituents of the Lloocl, or even, in certain 
cases, of the blood itself. The umount of swelling \"ariefi p-reatly, accord
in.-r to the loosenesR or clo!-'cnei-;s of texture of the pa1·t affected. 'l'hus the 
ey~lid, '~hen inHn.med, swells so ntpidly as often completely to close the 

l ic Notff' vero inflammation is sunt quatuor, rubor. & tumor. cum calort-. & dolore" 
(Cclsus, de re medicti, Lill. Ill., c. IO. Opi:ra, e<l. L. 'J'argro, Lugd.-Bat., 1785, p. 109). 
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i~r\~ ~ ;;!1~ 1~0 i ~11~: 11~~ ~~alt~~xncr::~~·~~i~;; g s~~:rf ~;~~~~~1 :,.~t~ l~~~ ~ r~ 0o ft~)~~ ~p1~11!~~ 
tion with nJmo"t no swcllino- in the whole course of tbe affection. l he 
incr~asc of size .of an inflnm;d part may be evanescent~ or may remain n~ 
a kind of hypertrophy, as is often Reen after the healing- of old ulc~rs of 
the lc7, or, still more markedly, in the case of bo11e afler loag dura~IOn of 
osteitis. On tbe other hnud, from certain nutritive rhanJ{CS to wb1ch we 
)o)hall have occasion to refer again, a pa.rt which ha'i been inflamed may 
lJecome permanently smaller than it was in the natural condition. . 

The third symptom to be coni-;idcred is alteration of lemP_erature, in.
creased heat. The illustrious John Hunter enll'rtninccl tbe new that tbe 
increasC'd temperature of an inflamed part was dii·ectly and solely due to the 
fact of its recei\'ing an addit.ionnl quantit.'· of blood , and hence it is fre
quently said that the tC'mpcrnturC' of an inflamed parL cannot possibly ex
ceed that of the left. nntricle of the heart. Tbe experiments upon tbis point 
of Mr. Simon and of Dr. Bclmund Montg-omcry would appear to e:;tablish 
the incorrectness of lluntl'r's dew. 'l'heir ob~ervations, which were made 
witb the aid of a \TN." delicate thermo-electric apparatus, are detailed in 
:\Ir. Simon's able article on inflammation in llolmcs's Sy . ...;tem of Sw·yery 
(3cl C'dit., vol. i. p. 10), and tbeir co11C'lusions are as follows:-

" l~in;t, that tbe arle1·ial blood supplied to an inflamed limb is less warm 
than the focus of infinmmation it,.clf; 

"Secondly, tbattbe l'tmousbiood returning from an inflamed limb, thoug-h 
less warm than the fo«11s of inflammation, is warmer tban the arterial 
blood supplied to the limb; and 

"'l'hirdly, that the venou:s blood returning from an i1~fl.omed limb i:-; 
warmC'r tb:tn the corrc~ponding- current on the oppoi:;ite :-ide of the hody. 

"Unquel'tionably, therefore, the inflammatory proce:-s in,·oh·es a local 
prolluction of beat." 

Latrr C'xperiments by Dr. Rurdon Sancler ... on, howen·1-. tend to f.bow 
that thr temperature of an inflam('(l part is not bigbcr than that of the 
heart, and ne\·er big-her tban that. of the rectum. 

'rlmt LhC're is thus n. relatii;e increa~c of heat clue lo the inOamnuilorr 
proc<:l'8 mn.y be consillered as proved, but whether tlwre is an absoluie 
incren~c over the tcmprrature of the central organs is ~till 1111certai11. 
Tbc scn~ations of the patient ore of course unrelinl..ilr in dl"termining the 
amount of increased heat, a.nd, it must be confe~:0c<l, the impression con
veyed to the baud of the surgeon cannot be implicitly tru~ted. Prof. S. 
D. Gros~. however, by actunl oh:-;ervntion, repeatedly found the tempera
ture of inflamed parts to lie al..io\·e L00° F:1hr., and in ~ume in1"1tances ~aw 
the mercury in the thermometer rise to 10fi0, 106°, a.ml e,·en 101 0. 

'l'he cause of the change of temperature iu an inflamed part iii involved 
in some ob:;curit.y, antl. M .this question is rather phy8iological tban ~urgi
cal, l shall not enter upon 1t further than to say thnt th<' ehemical procC'~scs 
invoked in nutrition may be suppo;.;ed to cau::\e the normal heat, and there
fore, when nutrition ii:; clh>turbC'd in inflammation, tlw abnormal beat which 

~~~~~~p~~~~s ~:~\'~t~~c~~:l;i0~1e~:~~): ~·ehi~~~r~ s~; 1;~tsbi~~r~~11~~::o11n,~~~~:~ 1\~/;~ 
heat-both being now rt."COgllizcd, in tl1e language of the day, as correla
tive ''modes of motion." 

11 ho degree of elevation of tempC'raturc varies in di[erent ill stances; iL 
g-cnerall.v becomes le:'ls a~ tllC' infla.mma.Lion progresses, the tbcrmomcte!' 
fo.llin!.\' to or near the na.turo.I standard wbcn ~uppuration is e~tabli:..tllC'd. 
It i~ scarcely necessary to add that in ca~e:.-1 of girn6renc the temperature 
of the dca.d part falls l;clow the normal standard. 



SYMPTOMS. 45 

The fourth symptom of the inAammatory process which demands atten
tion i:-; modificatiun of sen.o;ation, generally manifo:;ted as pain. The pain 
of inflammation \raric:• with the nature of the part affected; thus in the 
mucous membranes it is of a scalding or itching charac:ter (as in conjunc
ti\'itis or in hemorrhoids), in the serous and synovial tissues it is ~harp and 
lancinating (as in pleurisy or in inflamed joints), in tbe fibrous tissues it 
is dull, aching, or boring, and often worse at night (as in inflammation of 
hone or periosteum). A most distressing burning pain accompanies certain 
in~amrnatory lesions of the nervous system. rrhe form of pa.in varies also 
\\'1th the stage of inflammation; thus, on the approach of suppuration, it 
as:-;umes 11 marked throbbing or pulsatile clmracter, while a peculiar burn
in~ pain sometimes hernlds the approach of mortilication. The pain is 
u:-;ually most severe when the inflamnrntory process is nt its ;.,tage of gTeatest 
intensity; but a sudden cessation of the pain of inflammation is always to 
lJe dreaded, as often indicating the occurrence of gangrene, as in the case 
of a strangulated hernia. The pnin is usually greatest nt the part where 
inflammation is highe~t. but this rule bas notable exceptions. A whitlow 
may cause grent pain in the axillrn·y frlnnds, while the pain of hepatitis is 
frequently referred to the ri~ht shoulder, and that of hip-di~ea8e to the 
knee The nervous connections of the parts are usually concerned in this 
mi:-placed pain, though in some cases (us in wbitlow) it iii directly referable 
to irritation transmitted by the lymphatics. 

If there is not much pain in any case of inflammation, there is often 
g-reat tendernes~ to pressure; as instances may be mentioned certain cases 
of inflomed joints. of nrnmmitis, and of swelled testicle. 

The cmise of inflammatory pain is doubtless due, in some measure, to 
pre:::;:;urc on the nerves of the part due to the inflammatory swellill,!?; but 
this cannot be admitted to be the sole or <·vtm the chief agent in prnducing 
the pain of inflammation, for there may be quitf! aR much swelling and 
nenou~ compression from congestion or otber causes, with comparatively 
little ;.;utrerillg; at tbe same time, compref'sion bas it~ effect, for it is found 
that the pain is usual\.\~ greatest in thof':e tissues and organs that admit of 
least external swelling. The principal cauf':e, boweHr, I cannot doubt, of 
the pain wbich attends inflammation, is to be found in a direct alteration 
of the condition of the nerve-libres themselves 

'l'he pain of inflammation sometime~ serves a good purpose in wa.n1ing 
the patient to guard the affected part from external violence; it is increased 
or diminished by position and other circumstances which will be referred 
to again under the bead of treatment. 

The fifth local symptom of inflammation is modification of function . 
Tbi:::. bas a]rPady been mentioned in discussing the pathological division 
of the subject, and I trust tbat it was then made clear that altered function 
is an essential part of the inflammatory process. The functional disturb
ances due to inflammation are perhaps most evident in the case of the 
organs of special f'enf'e; thus deep-seated inflammation of the eyeball is 
commonly attended by frequent scintillations and flashes of light, at the 
same time tbat the power of vision may be impaired or entil'ely abolished. 
Again, in the case of an inflamed gland, the function of the or~an is in
variably affected, not only the amount secreted, but the properties of the 
secretion itself being materially different from wbnt they are in the normal 
condition. A slight degree of irritation, as bas been already said, stirm.t
lates the function of secretion. In absolute inflammation it i:; temporarily 
suspended, and when restored the nature of the secreted material is usu
ally markedly altered. 

The power of using an inflamed organ is much impaired or altogether 
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lost. It is well lhat this is the cnse, as, were it possible to read wi~h. a 
seriouslv inflamed eve or to walk with a knee affected with acute arthntis, 
it is C\'ident that the Prospect of recorery of the di~eased part would often 
be materially Jei:;;::;ened. . . 

La~tly, a prominent symptom of inflan1mation, and one which ts always 
present, is nwdi.ficalion of 1wlrilion. In the fir~t place, as ha~ been alrea?y 
seen, there is a positive hypertrophy of the alfected part. rr111s may persist 
after recovery, or the part may resume its natural s ize, or may even con
tract and become as it were atrophied. Inflammati on may be attended 
with iuduration (as in the so-ca lled ])hlt>9monous inftammati~n of the s uh-. 
CiJtancous tisi:;;11f'R), or it may be attended with softening, us m the case of 
bone; or there may he a slow wasting- from a kind of interstitial absorp-
tion, without an.v softening ur prod11ction of new material. . 

Course.-Inftammation is often :-.poken of a,sacute, subacute, or chrome. 
This classification mav be, and doubtless is, convenient for ce rtain purpof;es, 
but must, I think, be' deemed if1correct. The inflammatory process is the 
same, no matter what duration of time it O<'Cllpie~, and no matter with what 
inteu:"ity its phenomena are displayed. Jt may, howe\rer, he properly re
garded as having- three principal .<.:.tages, through all of which it frequently 
pai;;~es, thoug-h it may be arre$tf'd ut any period of its couri;;e. The fir~t 
i;tage of inOammation embraces all tbe phenomena of the process from 
determination, or s imple acth·e hypcfmmia, to thr temporal'.\' hypertrophy 
whicL bas been so often referred to; the :second :-.tap-e is characterized Uy 
the appC'arance of lymph, and the third hy tbe occurrence of snppumtion. 
Besides tbese we may recognize certain subord inate stag-e,.., as that of serous 
eflt1sion, that of olceralion, and tlmt of gangrene. The r;ffo.><fre may be 
considered a modification of the ordinary second stage of inttammation 1 and 
is most marked in certain tissues, particularly the serous nnd syno\·ial 
membranes The ulceralii:e and gangrenou:s stages are very clol'ely con
nected together, the former being niet with on tbe surface of organs merely, 
wbile tbe latter may involve tbe entire thickness of the part in which it 
occurs. .Many authors describe thes.e, which I have called ;:;/ogex of inflam
mation, as separate form.:s of inttammatiou; it seems to me, however, that 
the inflammatory process. must he con:-.idercd as ess.ent ially the same under 
all circumstances; and hence that it is more correct, and equally con,·c
nient, to look upon effu!:'ion, suppuration , ulceration, etc, as nirious stages 
of one process, their occurrence being dependent on extraneous circum
stances, such as the nature of tbc part affected, tbe intensity of the original 
irritating cause, 01· the g-eneral ~tale of heallh of the patient in whom the 
proces::; is going on, !'lither than on any e~~ential diversity in the proce::s 
itself. 

F'irst stage.--1.'he symptoms of the first ~ta:JP nre thos.e which ha,·e 
a~r~ady bee~ considered, .v~z.; changes or color, size, temperature, !=J.en::;i. 
b11lty, function, and nutnt10n. 

::3econd .staqe.-The development of lymph is a.ttended "'ith certain modi
fications or these i;;ymptoms 'l'h.u~, the swelling may becon1e harder, or 
there may be an c:edematous coud1uon of the subcuta.neous tissue from the 
concom itant effusion or serum. Tbe period at which the development of 
lymph (or, as the late Prof. Gross termed it, lymphization) occurs varie:; 
with the tissue affected. In inflammation of the serous membran~s such 
as the pleura, arachnoid, or peritoneum, it occurs earl_v; in those ~f the 
n:iucous memb~anes seldo~ at all, and, when it does occur, at a conipara
uvcly late period of the d1:-"ease. 

Thii·d :stagP-.-The approach of the third or suppurat i\Te starre of inflam
mation is usually attended with marked changes. The redn~:::'iS becomes 
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morr ~lusky, and the swelling softcnh i11 a cNtain part of its area, the sur
round111g ti~suo being hard and infiltrated from the presence· of lrmph. 
The pain becomes pulstl.tile and throbbing. The rutide O\'Cr the :.-;o-ltcned 
portion may de~qu1unale. Ir the part which i~ aLout to suppurate be of 
:-;uffic:icnt size, tho pre::;ence of Uuid beneath the ~kin may be detected by 
the touch recognizing fluctaalion or m1d11lation. Under other circun1-
:-tance;.;1 pus may form in large qunntitie::1 with Vt!!")' little warning-, and 
witbout. the occurrence of the !:iymptoms whieb ha\"c been de:-;cl'ibed. 111 
:--uppuration of mucous mcmbrnnes, pus makes its appearance in the natural 
mucous coating ol the part at an cnrly period. The proce:-<s of pointing 
of pus in 1he dccper-::;eated tbsues will be com.idercd when we come to 
~peak of ab:;ct'S8. 

Ulceration.-The 1llceralfre stage or inflommntion is that in which, 
in alldition to the nutritiYe and formative dHlllg'C~ tha.t lmvc brcn con
sidered, there is l.t destruction or prc,·iously existing tissue, \\' hich i;.; thrown 
off by the process or ulcl'ration. lrkeration may be defined as that part 
or the inflammatory proce~:s iu which portions of inflamt:'d tissue, degene
rate> or liquefied, are thrown off in ::;olution, or n:s ,·ery minute particles 
from the surlace of the inttume<l part (mulnular death of a part). Some 
writcri:; ~pc<lk or ulceration with absorption of the degenerated marcrinl, 
antl thus consider that the proce1's may occur in the cleep-seutecl ti,:.;sues of 
the body. I tliink, however, with 8ir James Paget, that it i$ better to 
giH' this the name of inler:lliliaJ ab:;orption, which bas been already re
ferred to as one of the nutrith·e cbangt!:i or i11flanrn1ation, and to restrict 
the term ulceration to the proce~s a:; n1et with on free surfucl':-;, where there 
i.s nn absolute casting off of the degenerate and effete 111aterbl 

Du1·ing the proce:;;s of ulceration, or while on ulcer is spreading, the 
affected tissue is surrounded by n circle which is inflamed, and which pre
!-('llls the ordiuary !:iympton1s of the inft.1mmutory process. The edge~ of 
the ulcer are more or le:,:, ~harply cut, and olten ha\•e a jaggNI or eroded 
appearance. The de:--tructin~ action nrny affect the ~ubcutancous tissuu 
111ure than the i:ikiu itself, so that the latter may be underminC'd for a con
siderable space around the uker. The surfo.te of the ukel' it.r-clf during 
its period of spreading i::; co\·ert:d with a gray or yellowish layer of <lend 
material (a "Juuyh 1 in fact), which may be \'ery thin, comd:-.ting of mere 
shreds and patche::;, or may be thick, soft, pultaceous, and clc~·atc>d The 
discharge is Yery slight, and more serous or :muious than purnlent, though 
l douLt if there IJe any true ulceration without the existence of pus. 

'Vlicn an ulcer ceat:oe.s to spread, the syn1ptoms of surrounding inflnmma
tion su bi;:.ide, and the uppearance of the ulcer it:-clf' undergoes corre::-pouding 
change~. Its edge::; becorue firm from the infiltration of lymph, and arc 
f'rt'<1ucntly hard and elevated. The face of the ulcer becomes clean, and 
the superincumLent !<)ough comei:; away in flake~, or i,:.; appart•1Hly dist:oolH<l 
in the cli.scharge, whic:b, though ~till iu nry limited amouut, approaches 
more clo:--ely to the character of normal pus. 

Granulation and Cicatrization.-Thc repair of an ulcer is a \'cr,v 

~~1~~~:.s~:1~ge~~~~~~~~d ·~~:ti~,~~:r:~.~~:~~~~; ~~~i~~L1'.~~1~~.1·;·~~~1l;~~o~~c~f ~;~;J:~ 
with numerous pnpilloo; tbc di!scharge become::; more profu.se, nad pre::ents 
the character.s of health\" or laudable pu;:;, while a faint blue line along the 
edge of the ulcer mark; the gradual advance of the healing proces:o:;. The 
papillre "hich have been :--poken of nbov_e arc called granulatio.ns, and an 
ulcer b :;aid to hcn.J by gra1wlaliu11 and cwatrizatiun. Grauu\tLt1on:o; ap1>e1~r 
to con:;i.st of lymph which baa become organized into new ti~:,--ue 1 aud their 
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peculiar conical !"hapc corresponds with the loops or nrl'IH't't of new \·es~el."1 1 

which give them their g:rcat nf.icularity. Ikallhy or norn~nl ixranulat1ons 
are ~mall, closely Ret, of a bright red color, and covered with heulthy puj::lj i 
they may, uoc\er rnrious ci rcumstance::;, be irritable, and bleed. on the 
!-;]i;.d1te!-it touch, or they may be indolent n.nd flabby, redcmatou~, as 1~ were, 
from :-erous effu:;ion, and may hecome detached in large 111a~:;e8 as if they 
had not enough vitality to preserve their nutrition. . . 

The process of cicatdzation docs not begin until t hat of granulation.is 
so far adrnnced that the edges of the uker appear depressed as rcg-ards its 
surface. the granulations themselves bein;..r healthy and co\·crccl \\·it b a la.yer 
of laudable pus. In the proc:ess of cicatrization, the granulations become 
~mooth and flat, and become covered with a. thin bluh:.b-white pellicle, 
which is the uew skin. Cicat ri zation nlmo~t always proceed:s from the 
margin to the centre, though oc:ca:sionally islets of new skin a1·r apparent ly 
fo rm ed in the middle of a granulatin:r surface. Within the faint-blue line 
of new-fonned skin may be trnccd a line of deeper reel than the ordinary 
color of the ulcer, consisting of granulation tisi:;ue in the trani:;ition stage 

o.f epithe1ium. The closur~ of the ulcer is promoted also Ly the coutrac
t10n of the newly formed t1srrne, probably owing to the trnnsformat ion of 

ur 1J!~~1~s5~~nied by Hamilton, of Edinburgh. Set! foot-uott: iu Chaptt'r VIII. (Repair 



the lymph or grannlntion cclh1 into fibrils, which occupy lc~s space, and 
thrrcforc occasion thr sLl'inking which is chriractcristic of nll cicatricial 
tis!:iuC~. Jn !:-omc in:->tnnce:,.; contraction of thC' ulcer appear~ to prccNlc th(· 
development of granulations. '!'he healing of an ulcer leaH~ a permanent 
!:-Car, whieh undl'l'g'Ol'S rnrious clrnnges :3UU:"<equent to its formation. Thus 
the ~cn.r of a burn m:w continue to contr::u:•t for nrnnv n1onths after the 
process of healing is eOmplctc, giving rise in thi~ w11y 1·0 nrnrked and ~ome
times very distressing deformity; I here woultl uppenr indeed in !'Orne case:-; 
to be l\.ll actual dPnlopmcnt of e\ai'\tic tis~uc in a scar, so persi~tent and 
irrc~i:;tible is it!i rontractil<' tcnc11·ncL .A ~car. whC'n fir:<.t fornwcl, i~ usuallv 
redder thfln the ~urrounding- skin, Or it may lw hluh .. h if dC'eply con~estcd.i 
in thC' course of time its color fade~. so that an old scar i~ commonly of a 
dear! white color. Cicatrices g-racluu.lly a~sume the appenrunccs of the 
sur roundin,ft' textures, nnd nt thC' sanlt' time their deep attachments bccotnl' 
~trctchcd an<l loo:-e , so that the mobility of the part i)': after rt time mensur· 
nbly rc::"tored. A ~rar, however, ne,·er cntirC'I)' gai ns the characters of the 
ti::-:-ucs around it, and is alwayi-. more~u~cepti~e to injury,ancl more likely 
to g-ive way and ag-aia becollle the Hlll of the ulcerati\·e procC'ss, tbau tbe 
ti~bne in itl:i immC'diate nci,1.d1horhoocl which has ne,·er Leen ntrectcd. It.. 
has been point1..•cl out by l\lr Adam~ that. c icatriees formed in childhood 
grow with the pnrt in which tbC'y are placed. 

Gangrene.-Ag abra::;ion (~ec pa:;e 41) is like bnt less tha.n ulceration, 
~o may yangre11e or sloughiny be con~idered a~ ulceration on a lnrg-er scale, 
and the gangrenous as clo:-e l.'· allied to, and, indeed, but a modification of, 
the ukerati,-e ~tage of inftan11notion. \\'lwre nn irritant bas acted with 
!!'reut intem:dty, :->O large an amount of tissue iua_,, be depri,·ecl of vitality 
that mortification, 9angrene, 01· ~phacelu.,; is sa id to ha"·e occurred. rl'he 
tcnn sphacelm; i::. ::;ometimes limited to ganf!TCDC of the s.oft ti~~ues: that 
of the boaei:; is ral\C'd necrmn·s. A mortified, 
gongrenoos, or ~pha(·t'laled part of the hody can 
only be remo\•ed by the procei-:; of granulation, 
and when igolatcd by that prnce:'ls is said to be 
o ~laugh, while the part affected ii:; f;poken of as 
sloughing. 

Gnngrl'nc may occur at a late i:;tag-e of the in
flammatory proce:->~, or it may be primary from 

~~~ei~.ten,fi~~ ~·~~~t"~~i~l~ 1~~~~~~gi~1~!1~11.·~~aJ1~J~:a! 
peculiar dusky redness of the innamed ti;-;tiues, 
hv the formation or bullre filled with a dark 
fl'Uid, and by the part, from being- hard and 
tense, becoming doug-hy to the toueh i the pain 
becomes burning, aud tbe temperature of the 
part fall.'.'. \\"lwo mortification has actually 
occurred, the i-;kin becomes mottled, purple, 
greenish, or even black; sensibility and motion 
~ire lost; the part mny f'eem shrunken; it be
comes colder than the snrrouuding t.i!-'i:;uc; and 

~!i~~r~~~r f~~~r :~e e;~~t~~~~~~~ 11~~~;.aseous ex- ro!~:~;·~~~:.1111;~~e :•;:;~;~u~h~: 
This description is to be undcr:-;tood as apply. (Jfseparationwl'11showu;stud11c11 

ing to what is known as nwi:.:t gan9r1'ne; there wi1h gr111111lation~. (M 1u.1rn.) 
j8 another form of mortification, which re:;;u\ts 
principally from arterial obstruction, and to wbicb tbe name of mummi-

4 
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firation or dry go11gre11e i~ opplicd; this prc!'=cnts nomcwhat different cha. 
racters, and will be co11sidcrcd in its proper place. 1 

, • 

Wbcn the spread of gangrene bas been nrrcstcd, whether from the l~TI-

~~~~ h~,~1 it~~~~~~s~~1 ii:hh~~ !-~g,;1~~.~ tv ~~=ri~)·~1~c:J !~: l)~;;~;F~r~r 1;~·~1~~ ~~ ~~~~,; 
of re~isting: the gangrenous proceP:s, wbat is called the line of demarc~tion 
i:-:; formed. This appears as a line of more or less "i,·id redness (sometimes 
preceded by n circle of minute vesicles) which immediately surroun~s the 
mortified part.. This lin~ of demarcali.on is i::oon rcplat:ed _by a line of 
granulations called the line of separalwn, and the s lough 1s f?'l':tdually 

~~1;~~~~ ~~~l~~~f n;c~~~;e~r tthhec J~~~a~~~·~ ~: ~~~~l~s~~~~~~~~t\~t, i: ~~~l:t~~ 
said that the separati on of a slou7b is effected by ulceration; but, a~ justly 
remarked by Mr. Coote, it is rather by the process of granulation i there 
i~ no destruction of lidng tissues beyond the slough, but the spread of the 
gangrene is immediately succeeded by the rcparative proce~s o f granuJa. 
tion. 

Inflammatory Fever.-'Ve have now considered the local manifes. 
tntions of the inflnmmatory process in its ordinary staf[CS, those of deter. 
mination, lymph de,·elopment, and suppuration, as well as iu its subordi. 
natc stages or varieties, those of cfl"usion, ulceration, and mortilication. 
The next subject for discussion is the effect of the inflammatory process on 
the g-eneral condition of the patient, or, in other word::5, the constitutional 
symptoms of inflammation, wbich may be grouped together under the 
name of inflammatory, sympathetic, or symptomat1c fel:er. 'l'raumalic 
fever is another name which has been used, but which is objectionable, 
becam;:e the condition signified may accompany inflammation whicb i~ 
entirely independent of traumatic causes. :iurgteal fever would be a 
µ-oocl nu me but for the confusion wbic:b might arise from the tC'rru having 
been applied (by Sir J. Y. Simpson) to an entirely different affection, viz., 
pyremia.z It is probaLle that no inflammation, howe\·er Rlight, is altogether 
unattended with sym ptomatic fever, though the course of the latter may 
he so mild ns not to excite attention. Au ordinary attack of inflammatory 
fever comes on uslrnlly within twenty.four hourM of the first development 
of the inflammatory proce!4s. ~Jr. Pick found that in sevC'nty.three ca~es 
of inflammatory fe,·er following wounds, t.be first symptoms were usually 
manifested about t.he second or third dav, sometimes Inter, but ne\·er after 
the fifth day, and occasionally within tbe fir:;t twenty-four hours. As the 
inflammatory process itself usual Iv doe~ not commence until about twent,·. 
four hours after the rccC'ption oi· a wound, it will be obserrcd that th.is 
statement corresponds pretty closely with that aboYe ~iven as to the 
commencement of the :symptomatic fever. The onset of the fever may be 
heralded by ~a~ious abnormal sensations; there may be an nb::;olute rigor

1 

Ol' merely chilliness, alternating with nushes of heat. The pulse rises in 
frequ~ncy, varying from seventy or eighty, to evc>n one huudred or one 
hundred and twenty beats in the minute. 1t may be full but compressible, 
?r hard and te1~se though small, as in cases of peritonitis. '!'he respiration 
1s usually burl'led and somewhat oppres~ed, and there mav be evidences of 
positive congestion of the pulmonary structures. The toiigue may be red, 

flid:~~;.:~,,!;:~·~:~~::'.~£~~~'.:f~:~ ~:::7!~~:i:~~::~;:,ri;~~::~::~;:~;::,~;·~~,~~: 
ar: f~:c1~:·i~~:ga~c~~~1~1~rd~~:r~f:~~~\'yh~~~~t~~s~;~~mia and simpl~ acute iuflammation 
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tlry, nnd clenn. or contrd with a white.- fur; the mouth feels clamm,~, nnd 

~~~~,~:11~,~~,~,:~~i~~~:,~:'.r~,l:'.::i::;~"~~:~~~:~i~:,~:~:.:,:r~~~'~l'~~~~;~::~~~~:;~::~:
1

~:'i 
t'~~1~7o~~cJh;o c~~~~t::· h;~.:~c ~~ki :10~~5hoo~ 1 i~~~~ <{.~·;'1;1~br)!~<·~~.e ·;~~~;~~1~1vci:.~?: 
104 ° by )fr. Croft, 104.6° bv )Ir. Pick, ond 104 5°-105.5° by l'i'of'. Bill
roth 'l'he face is Hushed, tile eyes injected, and there may be di~trc~~ing 
hcadnche, together with mu:::-culnr pnins and general uneasinc~s. ']'he 
patient i;.; npt to he dcliriou!:' at ni1.d1t. Jn fa,·ornhlc ca~es, as the locnl 
phenomena of inflamn1ation decline, the \'iolencC' of the by111ptomat it' f<'\'<•r 

:~ .~c~~·:~~u!:~~:~~<l a~~,~~~ ti ,;~'.1 ~ybJ;~ ~.:~ 1~1~ga ,0 ~ )~~~~.~~1\~~c<~~~~~·e~~~;'' o~e l' :~~~:· k~i 
hcmorrha~e from the mneous membranes, con~tit11ting wbat the older 
writrrs en lied critical discharaes. 

This i:-; the cour,:;e of an ordi nary attack of inflnmmatory fever, a~ ~C'c n 
in healthy per~ons in connC'rtion with traumalie or other inflamm ations, 
11nnttcndcd witb special cau~c"' of deprcs~ion l .. ndcr other cil'cum~tanre:-; 
there may be fe\·er of an a.slhenic or typhoid type, re~cmbling a good d('a! 
the ordinary forms of enterie fe,·cr. Tn these Ca!-'es the tongue is co,•erecl 
with a dark-hrown fur. and i~ apt to be dry; i'iOrdcs accumulate about the 
lips nncl teC'lh i the countenance pre:-oents a. cluRky hue i the pul~c is un
Ui:'Ua lly feeble: the p:tticnt scf'm,.;. dull and sopo1'0!:'C, and the delirium a!-l~umr;.; 
n multt•ring character. 'J'hi~ form of inflamnrn.t<1ry fever is often attcnckd 
with pneumonia of a low type. Con,·ale~cenc:e f1·0111 it is !-l.)ow and intcr
r11pted1 and iu fatal ca"'c"' death nrny be pt'CCl'<led hy hiccoug·h, Ruhsuhu,.;. 
tcndiaum, and con1a. In what i...; called the frritalH'P form of inflammn
tory fen•r the nenou,. ,.y~tem i~ e:o:.pec ially in1plicated. The ordiuary, 
-"thenic, inflammator.'· fe\'<'l' may pa,;~ into the n~thtinic, or the latter nrny 
he preH•nt from the fir~t. It j,.; ~orne\Yb<tt renrnrkahl<' that the ,·iolence of 
an attack of inflammatory fcn:•r "et.'lll:,) to bear no n•lation to the i-ever it~· 

Qf the wound to which it 111ay be d11e i a com pound fracture may cause le:_.;s-
1•onstitutional disturh11nce thnn a slight Hesh wound. There appears, how-
1'\'er, to be a ~eueral l'orrC'spondence between the intensity of the lo«nl 
...;yrnptoms of inflammation and the ~e\'Nity of the ,.;y111ptomatie fever. An 
attack of inflammator.'· ft.·\·cr u~ually reacbc~ it..; hf'ight in about two d:1ys 
from the time of its commencement. Its whole cour~e occupies from two 
to six clays. If the infl3mm11tion be arrested in its fir,.;t or second ~tage, 
the ~ymptomatic fenr ~ub..;icJe..; gradually; the occurrence of suppuration 
j,.. u::.ually niarkrd by n rnpid diminution of conHitutiorrnl distnrbance. 
1.'hus a case i:-; gi\·en hy )Jr. l'ick, in which, on the evening of the third 
da!· afler a. primary nmputntion for injur.\·, the temperature was 104.H0 

Fahr., the puJ.o:c 110 and throhbing, tbe ton7uC' furred, the fate flushed, 
aud the wound dry and g laz<'d; the next day th<' H'mpcrature had gone 
clown to 100 ::.>, the puh·<· wa:; 84, soft and co 111pre:-o,.;il.J le, aad tbe wound was 
discharging- healthy pu~. 

Prof. Billroth ha,., dc•,.rribed a secondary fet·Pr, wbich hegins on or 
after th<" eighth day, and he believes that this nwy occur without any pri-

:~~,~~- ~efv~~;~apii~~ ~l~~~t~fiPrcl~1 ~:o~~d t~~~:a~~~~~,~~,~.:r;.:r~:c~h= ~~~~~1ra'~~~ 
attack, though it may IHl\'C been so ~light as ra~i l y to elude Ob$en•ntion. 
'L'he prirnnry may run into the S(•condary fever, the temperature not sink
ing to the normal standard during the interval i and in any en~e, if tbe 
fever la!:it beyond the Pif.(hth dny, it i::; to be considered as sccoudary. The 
or(·u iTence of r--econdary feH•r, which appears to be due to the ab:;orption 
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or H'ptic material , is a)W3_\"!-. to he !coked upon "ilh apprchen::;ion, 0.S indi· 
c11ting n grnH change i11 the lo<'nl or constitutioaal condition. It nrny_bl· 
followed by deep-~ented tll' wiclr:--prcad inflammation of tbe counccllH 

~~~f i~~:'.}~;,~:\E~1:~~:~~:I
1

;~.~2~i::;€~;~~~~~i~!~;~rti~~i;~f j~;.#~ 
~yrnptom which ~an be rccofmizcd. 

re~~:~~~~1 ~:~~~~·~'.n ~~~~~' 8'~'h~a~o~~cnnti~~id ~fu ~~~; 1 i~~. ~~,~·i:::r ~,·~}~e r;h:t t~~~~:.'~i 
witb marked pcrturln1tio11s of the nervou~ ~yHem, consbting in rept·ntl·d 

~~?c1~1 '~~ ~!~~~~! t I/~-~ l~~gl~~ clrt:f: i;;;:,~~~~~ ~ i ~~d'° ~ ~:. tt~~:::: ;ri ~e~~-n~!~ uc~·~;,~ 
weakened, nn irritative type of fever is den.>loped which is called liet.:tfr. 
Jn this form of fever the puli-t• j..., more rapid thnn in health, small, nncl 
compn·~sible i the eye~ arc abnormally brilliant, and the cheeks ftuslwd; 
the patiC'ol emaciates and bc<:'omC's \·cry feeble. The :o..n11ptorus are usuaJI,,· 
1110:--t 111tlrked in the cHnin.z, when the 5:kin i~ hot and dry, a condition 
which i~ of1en $UCc:eeded int he cour~e of the night by colliquati\•e sweatin~. 
The "cold !sweat" of hectic of1en alternates or coexbts with profuse <liar· 
rhcca, both tending to exhau:;.t the pntient. I believe that hectic is ne,·1·r 
etilabli~hcd in cases of :.uppurntion until the pm· finds a veut externally: 
as loug- as an 1tl.n;ce1'~ is unopt.·ncd, hectic will not oc~ur. 

Extension of I n :ftammation.-l11fl11mmntiou may e.rfPnd from OllL' 
part of the body to nuotlwr Uy co11l'1.'11111ty or by eontigll1ly of structure. An 
instance of the former mode of cxtc·nsion may be found in the spread uf' 
tracheith; to tbe larynx or to tlw bron1·hi; an instance of the latter, in th1· 
L'xtcnsion of inflammation from the plrura. to the l11uJ.!', or from the bone~ of 
tht> t-kull to the membrane:-. of the brain. Exten:-.ion hy melai!>lasis i:s prnlJ
ahly 1·11rcr than i~ conu11011J,,· !-it1pposed i the exnmpl~ usually g-hen, viY..: 
the ot<·u1Tenec of epidiclymiti:-. in the course of ,l!Onorrhcea, is, I belicn, no 
mctai-la:-is at all, but a t-:implc rxten~ion by continuity or structure. Inffo.m
mation may ~prcod hy meons of the lymphaticH, :is in adenitis of tbeoxillnry 
glnnJ;:; fo\lowiug upon a whitlO\\. The blood mn,· indirectly be concenwd 
in the 1-ipread or iuflarnnmtion; as in ca~es of embOlism, whe~rctbe detached 
fragment or clot is cal'riecl olon~ in the circula1ion and acts os a foreign 
body. With re~·a1·d to the ag-t·ncy of the nert11111x syi!>lem in the 1'.prcad of 
inflammation, it i~ proved that , by a form of reHcx oction, u. part m11y bt• 
rendered more "'ll~ccptil)ll' to thL• infl11e11c:c of external irritant~, aud muy thu:--

!~fr~~·:·~ ~~~~~'do\? t ~~~ ~~~~1· :»'~~'~1~~~· ~[e ~~ei ! i~~~~l1ln ~11 ~1t1~~~~ r.~ofc~~~;btb( :l'~ ~;~ ~~~ t.·1· 
Terminations of Inflammation.-\\.hat I have called the ·"'lr"I"~ 

of influn1m:11ion arc often i-:pukcn of a~ ter111i11atiu11s of the inflamnrntOn· 
procl'!:\1'; thu~ it is i:;aicl to l'nd in ~lie formation of lympb

1 
in suppurnticni. 

in ulcerutiou, in gangTenc, etc. But I think it will appear from what lrn:
hccn already said, that tbe:--c cannot ~trictly be lookt•d upon as termination~. 
for thl' rca1'on that in each cn~c the inflammation must go on in the :"lll'· 

rounding po.rt!::i until thr whole proce~s of ulceration, of mortification etc 
ha~ h"Cll co111pleted. Stricll.'· ~peaking, inflammation can ouh· end in' re~~: 
llition (n gradual ~('turn to t.hc healthy state) •. or in the death ~f the patirnt. 
when of cour:;-e rnflammallon must cease Wllh the termination of othN 
vital procesi;es. E'·eu nictnstatiis, which is often called a termination of 
inflammation, is, ns far ai; the part originally intlnmcd is concerned reallv 
an infoitnncc of resolution. The other so-cnllcd terminntious do ~ot enfl 
the process, but are mere e\.·ents in its course. 
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In resolution the s.nnptoms of inflammation more or Jess quickly disn.p
]lcl\r. 'l'be pain and heat diminish, tbe ~welling sub~ddcs, and the redness 
.-low~.>: fades away. '!'he function of the pun is g-ra.dually re:o;tored, and its 
11utr1t1on slowly returns to the normal :;:tale. The dilated blooch-essels 
1.:on_tract, the stagnant hlood-corpuscles arc pushed on, and nb~orption. 
wh.1c~1 has b~en to a great extent su~pc·nded, hep;ins ag-ain with renewed 
nct1nty, helpmg- to remO\'e the adventitious, newly formed mate r ial. Re
:-;olution ma.v he complete, or only partial; in the latter case the part that 
has been infhtmcd n·nrnins permanently altered in strncture. 'l'huti inOam
ma.tion of' tbc eye may csrnse permanent opacity of the cornea, and gonor
rhrea a troublesome form of urcthrnl stricture. 

CHAPTER II. 

TRl<:AT,\IENT OF INFLAMMATION. 

BF.FOltE entering upon the suhject of the treatment of inflammation, it 
n1ny be well to reiterate what was said in the opening of the lirst chapter, 
that this process is not to be looked upon as n di!-iea;:;e, to be met with lancet 
and calomel on the one hnnd, or witb brandy and opium on the othe1·, but 
is to be viewed as a modificn.tion of natural processes, which ma,y often be 
conductC'<l to a favorable te rmination by judicious management on the part 
•Jf the surgeoa, or by bad Lreatment may easily be made to entl. in dc~:ilruc
tion of the part n.lfccted, if not in the death of tbc patient. 

In dealing with nny iridi\'idual ca!'e of inflammation, theslll'geon should 
hrn.r in mind the nature of the pathological chan.zes wbieh are in progres~, 
and administer or withhold his remedies with due regard to both tbe local 
and the !!'encral condition of bis patient. 

P roph y l actic Treatment .-'L'hc fir::;t ohjcct of the surgeon, in every 
1·:1:-:e, :;:hould be, if po~sible, to rPmnue the rause of inflammatfon: nnd in 
many inst<lDCC~, if thi~, which constitutes tho proph •;lnctic treatment, can 
be accomplished, nothing- more will be requi,;ite. Thus the extraction of' 
:t speck of dn~t from the eye, or of a splinter of wood from the hand, 
will often preveat the development of io!htmmation, or at least allow its 
·mbsidenc" if already pre:;ent. fa any ca.;;e the rcmo\·a.\ of the cau:-;c ( if' 
this can be ascertained) must be firsL effected, even if the inflammation 
continue and require further attention: the first step in the cure of cystitis 
dependent on vesicnl calcu lus i~ to remove tbe stone; n. :::;trangulatcd 
hernia cannot nossibly be relieved while the constriction remains. 

Curative Treatment.-\Vhen the cause of inflamma.tion cannot be 
detected, or after its removal, when that, ca.n be effected, what may be 
called the ou1·atfre treatment comes into play. This may be divided into 
-I. rrhe B.1J9ienic treatment; If. 1'he Lr)('al Remedial treatment; and 
1[(. The fleneral or Uonslilutio11al RemPdial treatment. 

r. The Hygienic T reatment of inOa.mmation is first to be considernd. 
[ t i::., I think, oftrn more importirnt than either of the others. Rest is 
frequently a.II tba.t is nece:::;sary in the management of e\'Cll severe injuries 
(as in many cases of frn~ture), and_ by itself wil~ often suffice to preveat ~he 
unavoidahlc and needful rnflammat:on from pn..ssing beyond the stage which 
is required for the r•'pni1· of the lesion. No severe infla.mmntion, whether 
from injury or from di~cns(', can be successfully treated without the en-
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forcrment of rC'4, and even in l"lip,"ht ca;.;f's it ''ill be of g-rcat ul"e in pro
moting ant.I ha,.;tening a ~afr-;foctory is,;ue. Jf an impo1·tant organ (as tlw 
brain or Jung) be inflamed, the patient should invariably be confined to bed; 
the same rule should be adopted for ~e,·cre inflammations of less vital pnrts. 
In many Cll!-lCS local re:-t will be ::;;ufficient i thu8 a pat.it·nt with an inflamed 
hand or. elbow may wnlk about with the part su1)portccl by a sling, when 
a similar affection of the foot or knee would neCPb:->irnte confinement to heel. 
Functional rest of the inflamed part jg ,·ery· important. ~ o one should 
attempt to read with an inflamed eye, to talk with an inflamed larynx, 01· 

to write with an inflamed hand. 
~ub,;idiary to rest is 7ws1lion: this is a point which should be carefu~l.\· 

attcndC>d to in the treatment of inflammation. All the i;ymptoms of 111-
flammation, and espm:ially pain, nrc a~~ravated h,v a dependent position; 
hence an inflamed leg 01· arm :;;hould be l'npporLe'l on, or even eleva.tcll 
above, the lc\•el of the rest of the bod_v. Even in cases which do O()t re
quire confinement to bed, grN1t com1>arative ea~e and comfort nrny IJl' 

nffordcd by Fiupporting the affected part \Vith a ~uitahlf' splint or slin~. 
An 11pparent exception i:-; to be noted in l'ase.:; of inHammation about the 
held. Bn~n· one who has had a headache ma\· know from bis own ex
perience thai it is relieved by lying down, and it is a mistake to suppo . ..:;P. 

that the impulse of blood to the ht'acl is diminished (as in the cu~c of thl· 
foot, for instance) b.'' elevating- the organ; the reason ii; obvious-the brain 
must haven. certain supply of blood, and if the force of gravity be brought 
into play hy elevating the head, the beart compensatc5 for iL by increa:-;cd 
rapidity of action; hence. in inflammation about the beat.l, tbe recumbent 
should be adopted in prefcn•ncl' to any other po:-;ture. 

The diet of a patient suffcrini! from infhunmation i,.; a matter of g-real 
importance. Until within a comparatively recent period, surg-eon . ..; uniter! 
in recommending wbat wa:-; called" 1Jbsolnte du>l" in ('a,.;e .... of inHammation, 
11nd thi:-; was usually pn.'tty mucb equivalent to no diet a1 all. As regard,.; 
thi5 mntter, I cannot but think tbat medicine i:-; more adv:rnccd than 
:-.urg(•ry; ,·cry few phy:<ici;tns at the pre1'ent tlay, I imagine, try to stnrn· 
out pncllmon ias, and (cannot !WC "·hy the p1·i11c:iplc:; which arc now almo:-;t 
unh'l'rsally atloptcd in thf' mana_t!'emcnt of internal inflammations ;-;.hould 
not be <'qually applicn.ble in the ca.;c of the external, or of the internal when 
product'd by traumatic: cau.;Ps. ljp to a certain point, tbc inclinations. of 
the patient ma.r be looked upon a:; a pretty ~ltfe guide; no man iiUffcrin!.{ 

~~~,;~l~I \~' ~-0 !1~~~ ti l~~:~~~l~~tif~I~. ;:·ill~~~ ~:~·j I~; t~~ ~~~s~l~~;d ~~111~1~ ,~,~~~:~,~~~~~.t \~~ 
c·onclt1dc.d that thi~ i:-; a promptin,;r of nature to a.void ~;1ch condimCnt:-;. 
But wc mu!'t be cautious 1101 to run into the otht.•r extremf'. It has i>l't'll, 
I think, rlcarly shown by tlH' rc:-..earcbes of modC'rn inve~ti•rators that in 
addition to the wuste of tis!-;ue which accompanies the inflamn~atory'prnce:-;s 
thcrl' i:-' a large exp~n~liture of .force (as eYidenced hy the great elCrn.tion of 
tempernturc),1 and 1t 1:-; bnt rat1onal to suppoi::e that this wa:-'te and expendi
ture ought to bli' compen:-:ated l>y a :-.upply of Caiiily as::'imilahle food. 

As to the result-. met with iu practice, it of cour~e hecomes an,· one sur
A'COll to ~J)(>ak with grl'at modt'sty and hesitation i I can, howe\' er, honcl".th
:ner that I have met with bt'ller s.ucces:s in the trC'atment of inflammntioi1 
upon thi:-; pl_nn than I did when I habitually clirC'NcU low diet accordiivr to 
the rul(•s !'tlll laid down in man.\· ~urg-icrd works. 1 do not 

1

doul>t th;t 11 
patient suddenly attacked with inflammation may subsi~t for a short time-

1 St'l', in relation to this point. Rt!v . DJ". 1_-laui?hton's "Arldrt'~fl on the HPlation of 
Food lo Work don!! by th" Budy," t'lc. (Bnt. Med. Jour11., t\ug. lbli8.) 
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prrhapi:; a. day or two-upon barley-water or water-arrowroot, and proh
abl~· this meagre diet urny he more suitable thn.n the hcayy mrals whieh he 
ha:-; heC'n in the habit of C'onsuming-i·bnt I believe that be will do better still 
hy taking in small quantitie1' a.ncl at frequent intcn·nls sonie light and easily 
<li7estible but nutritiou~ a1'licle of food. The diet which I mvself am in the 
hnhit of ordering for ptltit•nti:; suffering from ~C\'erc inflamma"i.ion. is milk, in 
quantitir:::. varying according to the B..!.!'C of the in<lividunl, and at longer or 
shorter interrnls accordin,2' to the facility with which the proce:::.s of diges
tion is accomplished. I hnse i-iupporlt>d adult men for weeks at a time 
upon milk g-i\·cn by the teacupful (f,5iv) e\•cry hour, and I know of no 
single article of food which is adapted to :<O great a variC'ty of casc1' as is 
this. In the more advanced stages of infl1unmntion, hccf'-essence and dif
ferent forms of ~trong broth mny he appropriately made to alternate with 
milk in the patienVs diet. As n. general rule, once in two or three hourH 
is oftcn enou::rb to give food in cnses of inflamma.tion, though when only 
small quantities can be taken at a time the intcrntl of cour;,c mu~t be 
shortcr. With regard to the admini~tration of o.Jcoholic stimulu11t:-; no 
po:'iti,·e rule can b(' given. Ju the early sta::res of iuflammation they arc 
mrnally not required, :md ~hould not he .!! iven in any Cftf':C unlcf's the :-;tate 
of th<' pnl:"-e or other circum!-itnnces indicate that they are needed. The 
on~et, of ddirium. (unk~i- the brain ibi:!lf he in\'Ol\'C'cl in the inflammation) 
i:< almost always u.n indication for stimulation. The quantity to he g-iven 
i:.hould not commonly exceed three or four fluidounccsof brand,· or wbiskcv, 
or half a pint of wine, in the cour:-;c of twenty-four hours; ·1 hM·c, hO\~
cver, in the later stag-es of inflammation (as in some cases of sc,·ere 
burn), occa~ionally incrcm;ed the amount to as much as a pint and a 
half of brnn<lY in twentr-four hours, and am sure tlrnt I ha,·e saved lifo 
by doing- :.-;o. - In many Or the milder ca5e5 of inflammation, or wha.t clini
cally might be called chronic inflammation, malt liquor~ may be acl\•an
tngeou:-;ly substituted for the :-<trOn!fer forms of Himulant. 

OtllC'r hy,l!ienic men!'ure::;, which will su~n:~·c~t thcm!"ch·es to the intelli
g-cnt practitioner, should likewi)o.c be adopted. Thu::., the room which the 
patient inlrnhits sboul<l he well ventilated, and well warmed in winter. 
'I'he patient's skin should IJe kept in a g'.)od eon<litioo b,v hathing, or, when 
this is not practica\Jlc from the severity of the attack, hy frequent spOtl£t
iag. The body-liaen und bcddothes Hhould he kept clean, and all excreta 
and other sources of pollution remo,·ed ni:;,quickly n~ po~:-;iblc. 'l'be putient 
should not he expo:"ed to a i:rlare of' light, nor, on th<' other hand, should the 
room be kept so da1·k a~ to be gloom.'" All :-<ource~ of annoyance, as from 
noi:-;e, etc., ~bould be remo,·<'d, and while no fatig-ue, either mental or 
bodily, should be permitted, thC' patient, if the nature of bis ca:-:.e allow it, 
should be entertained by Jig-ht literature (being read to, in preference to 
reading hims.elf'), or !Jy chrerful convers11tion. 

I have dwelt at some length on these tnpics, from a eondction that 
thev arc too often neglected. rrbe duty of the surgeon is not ended when 
he ha::; dressed a wouod and pre:-cribed a dof'e of medicinP. 1'hc hygienic 
management of a patient is of equal, and, in many easel', of evf>n greater 
importance than the mere surgical a1~d. medical treatment, w_hich yet, too 
often, exclu~ivel~· engro~~N~ the pract1t1oner 's care and attenllon. 

JI. rr110 Local Remedial Treatment Qf innammation is next to be 
described. The applications to be con::;iden:d under thi;, heading may be 
classiHccl as cold, heat, moii:>ture, local narcotic~. stimulants, astringcutr-;1 

~;-~~~~~~.! ~l~~r~l~iC:~!~vc~s~)~~~~~~~~-.i1~·1~~f~,~~tf:,~.tcrization, local bleeding, in-

L Gold.-There can be no question as lo th<' efliciency of cold as a local 
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remedy for inflammation. It i8 iodeed ::;pokC'n of by Mr. Erichsen ~s a 
mean~ of pre,·cnting inflammation. Its utilitv is, perhaps, most ol~v1o~s 
in cases of wounds or sprains, thollgh it. i1' likcwi;.;c of Jrrea~ scn1cc Ill 
many cases of inflamed joints, and other inflammatory affections not de
pendent on traumatic cau:;;os. [t may be applied rn the form of dry ~old, 
or in connection with moh1ture. '!'be use of <Irr cold has been especially 

recommen°dcd bv E~march, and ii1 
particularly useful wber~ ~he sk_in 
is unbroken nod where 1t 18 desir
able to avoid the maceration and 
other discomforts uoa,·oidable with 
wPt applications.. lee ma.v be ap
plied in J ndia-rubber bags of various 
shapes, or in thin metallic boxes, 
which E,.:nrnrch con~iders preferA.ble 
for bo::;pita.l ut5e. 'l1110 intensity of 
the cold mav be modified bv inter
posiag a fol(led towel or h~andker
chief between the bag or box aacl 
the skin. This is an admirable way 

1"1G.6.-)[t'tliateirrigalio11:coilpreparedfuru8e of applying dr.'r rold, but it must be 
(Afler PKTITGAl'm.) carefully watched, Jest it produce 

gangrcue (as I have seen in one 
rasc, through the nc~Iect of the attendant), or, on the other hand, lest the 
ice melt, and the application he no longer a cold one. .A safer and a.n 
equally efllcient method of Applyintr dry cold is that described by j\l. Petit
gand uu<lcr the name of iJ[cdinte Irrigation. Thih surgeon make::5 use of 

a flexible tube of \'u)caaized India.
rubber, ~ixteen or twenty feet long, 
and about half a.n inch thick, tb(• 
tube-wall being only about a line in 
thickness. 'l'his tube he applies to a. 
limb like a simple Rpiral bandage, 
holding it in place by a few turns of 
a roller, or he makes a coil of the 
tube, adapting it to the head, to a 
joint, to the female breast, or to auy 
other pa.rt as rc>c1uircd, keeping it in 
po,..ition hy a. few strips of banda!!c 
pas:;ing altcrnatelv above and below 
the contig-uous !:ipi°ral coil:;. Through 
this tuhc water is made to flow from 
a re::::ervoi1· a.hove the patient's level, 
of an~· tcmpf'rrt.turc that may he de
sired, and by te~ting- the temperature 

Fw.7.-Coilapplicdlohead.(ArterPF.TnoA~o.) of the wutcr as it lea\'es the tuhe, tlw 
sur:rcon can ca~ilr a~certain to what 

degree he bas :;urceeded in reducing the temperature Or the inflamed part 
it:--elf. 'fhe application of cold to the head, by this method is recom
mended by Sir Spt•ncer "'"ell~ in all ca~es of trauma.tic fenr, 

1

a 8 11. mean~ 
of reducing the lempern.ture of the whole body. "Leiter's coil" acts in 

~:~~ ~~;~~~ ~:~111~1~~~s0r~~~f~~l~:.~e~~faratu:;, the only diffei-cnce being thu.t 

In cases where there is an open ~vound, the relaxing properties of 
mobturr are orten ad\'antagt•ously combined with cold, and here the 
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ordinn.ry form of irrigalion by means of a funnel-shaped reservoir with 
n slop-cock, or even a skein of thread or a piece of lamp-wick acting as a. 
!'iphon, may be conveniently emplo.vecl. (Fig. 9 ) In other cases, simply 
rovering tbe part with a cloth, wbid1 i-; wetted from time to time with 
cold water or an evapornt.in).! lotion, will Ue sumcient. 

Cold is useful in tbe early stage:; of inflammat.ion, when it will g-reatly 
assist in promoting resolution 1 or in the later sta,!!CS, when tbe parts are 
flabby and relaxed, and when, e!'pecially in the form of a cold douche, it 
is often extremely useful. Cold is not gcnernlly desirable when suppura
tion is impending, though I have in at lea~t two i11:-1tances succeC'dcd in 
cau~ing the absorption of no abscess by the use of dry cold. ColU is 
rarely useful when suppuration has actu::lily occurred, nnd should always 
be avoided in cases of impending or present gangrene. 

2. Heat is seldom employed io cases of inflammation, except in conjunc
tion with moisture. If dry heat should be <lcsircd, it may convenieutly he 
applied by 1\L Petitzand's method of" mediate irrigation," by merely 
~ubstituting \varm water for cold. 

3. JJ!oi!-:lure, in connection with warmth, is a very valuable remedy in 
ir10nmmation. ITeat and moisture may be applied in a variety of ways. 
Wann-waler dressing is very useful in cases of f.:.uppura.tio:r woundR; tbe 
water ma:• be :-ipplied unmixed, or it may be mcdic:atcd b_v the addition of 
laudanum, lead-water, muriate of ammonium, alcohol, carbolic acid, corro
;:;ive sublimate, etc. An e:xcC'llent dressing mny be made by diluting 
alcohol with an equal quantity of water In applying an:' form of warm
water dreR~in!!, the lint or other material which iR saturated with the water 
should be covered with oiled :silk, 01· with waxed paper, so as to prevent 
evnporation. !Totfomentalions are often very uReful in the early stages 
of inflammation; they are commonly directed to be made by dipping Oannel 
in hot wa1cr, and applying- it to the affected pa.rt, renewing it from time 
to time. This is verv 
apt to ca,usc macera
tion and de~quama
tion of the cuticle1 and 
hC'nce tbe application, 
when repeated seve
ral times, becomes ex
tremely paiaful i to 
obviate this, I am in 
the habit of usinp: 
warm olive oil instend 
of hot water, a sub
;:;titution which does 
not impoir the effici
ency of the remedy, 
while it renders it 
much more agreeable 
to the patient. l\loist
uro ma,y, in Rome 
ci\~es, be adva.ata).!'e· 
ousl.v employed by the 
procc::;s of sle(J,ming: 
this ma.v Uc done by 
meaus Or an ordinary 
funnel, invNtecl ovn 
1 he hot liquid n.nd directed towards the affected part1 or by means of the 
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atomiur, as m:;ed ia affections of the throat and air-pa:-;i::.a~esi _in cmplo.,-
ing- thl· latter apparntu:-;, th<' tt'mpcruture of the \'apor cnn rend1J,,- be n·~u
latC'd by varying the di!o(tuncc of the in::.trumcnt from the .part to whic:h 
the current is applied. One of the mo~t eomn~on, a1~d certuinly one of the 
most cmcient, modes of applying heat and moisture is by means of n. 'f!Ut~l
tice. I cannot unite in the cru.,u<le again:-t thi8 rno~t u~eful remedy in 

which some surgeon!; hasc cn-

f1~r7t';;~u ~~i:~~~ c~~ \'!e o~t~ncl~~~~ 
:~~~~~1, o~nf nttt!1~tm~~iu1~c1~~(:;~ 
are capable of effecting much 
harm, but the :'ame ohjt.>ction 
mig-bt lie ng-ainst any other 
remE::d)', and cannot ju~tly d<'
tra<'t from their real merit 
under suitable circunH·lancc·~. 
Tbc he::;l materials for makin!t 
poultices are Haxseed.meal :uul 
the powdered bark of the Ul
musfull'a, or ~lippery t'lm; in 
an emerg-cncy, howen•r, a vrr.\· 

l;'J0.9.-lrrigatiugapparatu~. (EltlClh~:s.) good substitute may be found 
in com-mral or bread crumbs.1 

The poultice ~hould be mixed with bot water, and should be of nn enn 
con~i:-;tcnce, so as to adniit of being' spread ~moothl.r. Flaxseed or elm 
poultices should not be more thn.o two or three lines in lhickne:::s, and :-;hould 
recei\'(' a tbio 1.:oating of oii\·e oil before bein:.r applied i this h; to pren-nt 
their n,dhcring to the surface of the hod\·, and breakin~ in removal. Corn
lll<'fll or bread poultices must be made a·l)out half an inch thick, and may be 
kept from the surface by the interpo:-;ition of a piece of thin and soil mu$lin. 
Poultie<'S should be mnde fre~hly, immediately bPfore application, and 
i-:houlrl invariably be covered w ith oiled silk or waxed paper, to prevent 
evaporation. It is well for the suri:reon lo g-ivc hiii per:;onal attentioo to 
the ma.king and application of poultices, as the patient1s comfort greatl~· 
depend:; on the care :~nd neatnc.;s with which thi~ is done, and ,·ery few 
nur.;e:-; will be found to do it properly, unle~s con,.tnntly watched by the 
medical attc>adant. ThefernU'ttlwq poultice, wbich is an excellent appli
cation to sloughiog sores, may he made by mixiog wheat or corn flour with 
half its weight of yeast, and gl'ntly warn1in~ it until it begins to sw<>ll. 
.A convenient sobstitntc is the porter ronltice, made U.v incorporatin~ 
eommon porter with the ordinary flaxseed poultice. \Vnrmth and mOil'.'l· 
ure, in whatever form u:;;ed, are e1'pecially to be rccommC'nded in the r-;ccond 
stage of inflammation, and whC'n liUppurntion is impending. 'When the 
clii:-chnrge of pu~ is fully r::;tahliiihed, poultices are, a:s a rule, not de:sirn.blc. 
while. in. the ga.agTcnou::; :;tn~e, .a:-; already said, a. fermenting or porter 
poulucc 1s often the be:st appilcatioo tbat ca.n be made. 

th~~ ~~~~~~1~~ u~~1 ~f l~~a 1:i~~ff :d i~,.~~~1C1~~~:.~~~~~e ~~ ~~~~15n~!d n,~~~~~:ti~~j 
irritable ulcers, while a belladonna pla;;;ter is often of grpat ser"ice o.s a.n 
application to inHamed lymphatic gland~. Anodynes mo.y be used in con-
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ncction with cold (a~ in the common mixture of Goulard's extract and 
la.udanum ), or with hPat, tl~ in the form of a hup poultice, oftea employed 
in ca:-ps of peritonitis. 

5. ::3tirn.1lants and a5<lrinr1ent.-; may be used with a<hantage in the local 
trt'nlmcnt of inflammation i a~ instance::;, I need only n·fer to the conntant 
employment of nitrate of ~ihc-r in innammations of the mucous mcm
brnne>i, co11junctidfo:. 1 gouorrhcca. etc. 

6. A11li,...eptil's have lately acquired g-reat importance in the trratment 
of inflammation, csprciallr when resultin!! from wound>i. I hrwe for nurnv 
years 111ade use of the an.tiseptic µropcrtiC':-; of nlcohol and of tbe pcnua1i
g-anate of potassium in the local treatment of surgical affection~, but the 
article.; which arc mo:-;t vl\lurd nt the prc:-ent time nre the bichloride of 
mC'l'cury and carbolic or phcnic acid, th<' merit of introducing the latter of 
which into common u~r is undoubtrdly due to Sir .Jo~rph Lister, though 
its proprrties were previou::::;ly familiar to chemists, and though it. had 
occa~ionally been employed in ~urger.'· before he dircclNl general attention 
to the ~uhject. Prof. Li.:.tcr 1

:-; mode of applying this antiseptic agent will 
be de:scribcd wben speakini:r of the treatment. of wound~. 

i. Alteratfres, particularly the preparation:-; of mercury and iodine, are 
of grC'at ntlue in many :-;uhnrute and chronic inflammations. I constant ly 
appl_,, equnl parts of mercurial and belladonna ointments to inflamed g lands 
and joint:-:;. 

8. Counter-irritants arc ~omctimes advanta,zeousl.r employed in the 
lorn\ t.rcat111ent of infiamnrnti on. 'l'bi~ is denied by some modern writer~ 
of hiµ:h authority, but., for my own part, I cannot doubt that great h('t1C'lit 
i.; ocra.;ionally derin?d from the practice. I h:t\'C 1'Cen a bubo clisnppcar 
wit.bout :.;uppuration under the application of bli:5tcr::; or of tincture of 
iodioc (applied, as ad\·i,..cd by Furneaux Jorc1n11, aroond, but not ocer, the 
infhmrd part), and even if thi8 de:-;irable con::;ummation be not attained, 
tbr u.;c of tbe counter-irritant ma)' sene~to hasten the formation of pu~. 
and thn:-:. shorten the time required for treatment. The advantageR dcrincl 
from the u~C' of sinapi~m s and turpentine stupc::i, employed as deri,·ati,·cs, 
Jikewi!-ic seem to me unquc~tionnble. The principal counter.irritants cm-
1iloyccl by su1·geon!=\ are blister£, issues, setons, and moxa. 

9. Caillerization is a remed.v wbich n:ny prom >;Cn'iceable in certain 
cn~es of inflammation. The actual cautcry may be a<.h•antag-eously applied 
to serpiginous chancroid~, while caustic in some form is frequently em
ployed by the sur.!(Pon in the treatment of ordinary ulceration. 

10. Local bleeding, by rupping or lcccbing, is now much less oftC'n rr
.;orted to than formerly. ~rlw general quc~tion of tbe ab:.traction of blood 
in inflammation will be considered under tbe head of con~titutional trcal
mcnt, but I may say berc that I cannot doubt that local bleeding is some
times of use, and may pre..,·ent futa.1 disorganization in an important. organ i 
I firmly believe that it ma.y Sa\'C life in cases or traumatic peritonitis. 

11. fncisions., to relie\·c ten::;ion, are often of great use in cases of in
flammation i a.fter inci~ing the tunica. alhu~inca. in cai:.es of swelled te:-1ticlc, 
the pain dii::;a.ppears almosl in::.otantly, and the duration of the affection is 
,·ery materially shortenC'd. Jn diffu.:;e inflamma.tioa of the subcutaneous 
areolar tissue, and in pbleg-monous cry:;ipelas. numerous incisions arc oflcn 
a.b~olut<•ly e~sential to check the 1-iprcad of the morbid process, or even to 
i::;a\"C' lift» 

12. /:)w·gical operations of more or less graviLy a.re frcc1uently required 
in thl' tn•atm<'nt of iaflitmma.tion. Seque:-;tra must be extracted, and ga.n
grenou~ p:ll't~ cut away, before tbe attending i11fl amma.tion can be expected 
to !'ubsidc. In this place I way refer to an old suggC'stion wbic:b has been 
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rHi'>·C'd, to treat or to attempt to prevent inflammation o.f joint8 b~·. li~ntin,I?' 
tlw main artery or the litnh abo\·e the part affl•ctC'd. I f 1nflam111at1on we~c 
;.;olt'l.\· dependent upon the condition of tbc hlood nncl blood\•es"<'l8, t.lrn• 
mig-ht Reem rC'asonable enough i but when wf' con,.; id l'r that the. function 
of the Vl'fi:';Cl8 in inflammation is merely ministerial, nnd thn.t_ t~1c 1ncreaSC'd 
<1uantity of blood in an inflamed part i:5 not the cau8e of, .hut 1s 1t~elf.causcd 
h~v. the inflammation (i-;ec page 35), it \Yill npprn.r, I think, tlm.t this p~an 
of treatment i~ as incorrect in theory a8 it is in fa<·t dan.zero1.1s lll prac~1ce. 

13. ()ompres . .;ion is often of great use in the treatment of 1nflammnt1on. 
It i:-\ C:-\pecially in the later st:.q!CS, when the pnrt~ are lcrt Hab~y _and re. 
Jax('d (as in indolent ulcer:;), that pressure is or sen· ice, though 1t 1s oecn. 
,.;ionnlly uscfol at a much earlier period. I know or no better treatment 
for co.i-huncle tbo.n methodical pressure by the concentric application of 
strips or adhesive plaster. 

14. Finally, friction, the use or which hns been syRtematizccl under the 
name of ma::fsage, is frequc11tly a valuo.ble remedy in cao;;:e:; of innammation . 
Slow and gentle rubbing with warm olive oi l, or l'ven with the hand 
a lone. is often ,·ery soothing- in the early :;tage:;; of inftammatiou, :ind may 
he or po~ith·c benrfit in O.S<.;iRtin~ to promote \'C<.;Olution: I have found it 
of great me in the treatment of mammitis, and it may a lso IJ" employ<'d 
in en:.;cs of :-:prain; in the la1cr stages of innanimation, again, friction may 
prove a valunhlc adjunct to tlw employment of the cold douche. 

I ff. Constitutional Treatment.-We have next to c·onsider the 
Oean·al or ConJ.ilitutional Rt>m.erlial treatment, which, exc.:ept in very 
:-;lig-ht cases, is not less important than the lot.:al rneaRurcs adopted. 

Dej)lelion.-Until within a comparatively rcc<'nt period, any surgeon, 
heing asked what was the mo:;t important rcmed.v in the treatment of 
innammation, would hnvc answered unhesitatingly that it was blred· 
1·ng; and tbc expression was con~tantly u:oed that n~uesection was the 
~ur~eon's ":;beet-anchor" in dcq.ling with inflammatory affections. Now 
[ suppose that there is no fact better e!-itabJi:-;hed in the whole circle Of 
therapeutic obgervation than that certain of the symptoms of inflamma
tion (ci-;pccinlly pain ) can be relieved by the a.bstrnction of blood; a.nd 
hence, when the prevail in~ doC'trines of patholo.~y taught tlrn.t lhe es8CllC(' 
0f infl11111mation was an altered action of :.be vc:-;f'cl~, aecompanlcd by a 
morbid richness or '' inflammn.tory" state of the L>lood itself, we cannot 
wonder that our prcdeces~ors thought that rca.son and experience unite<l 
in ::;bowing- that loss of blood was the sure)':t way of curing inflammation. 
:\lore careful obsen-ntion, and more ju~t view~ of patholo!!y, h~wc. how. 
ever, now shown that, in the words of Mr. Rimon 1 already quoted, "A 
pa.rt does not inflame hecau~e it rer('i,·es more hlood. It receives more 
blood because it is innrimed" Hence, bleeding- docs not rrmo,·c a. cau:;c 
or inflammalion j it merely obviates ODC ('ffecl or tbc innarutnUtOI'.)' J)t'OCeRS. 
Ilcrt•, a~ in the matter of <li<'t, the practice or physicians, it nrn!St he con. 

~::~~l ~ ~1 ~~eb;_~~.~~~ ~:·~a~~. 1 :~;~~ 11f~~ ~~~ 0i ;~:1~1 ~~ a~~~-~~~,~~;1 di~;'~ ~~~1~ ~~'u ~nd 
fracture. but 1t 1s :;tJ\I held by many !-Ourgeons that ,·enc:-:cetion is absolutely 
re<p1ircd in the treatment of injuries of the bend and of wounds of the 
(•he:-;t. Now it ~eems to me but reasonable that we should adopt the i-ame 
prinriple~ in the manag-cmcnt of traumatic inflammations that we do in 
dealing- with tho~e of idiopathic origin, and hence tba.t vc1wsection r-hould 
n?L be rcsorte~ to in the.treat~11c~1tofsu_r~·ical aff('ction~. except for itH imml'· 
U.1atc 111cchan1cal effect 111 rclie\'lng- a. vital part, tht'.! functional or structural 

!1ne~:~:~,~ ~~ '~h~~~c i~ri'~/~1~~111~~~~1ta~a.;~f~ cas~o~r°~~'.~1~~~~.'rb~~~i1!;~~;11~~~1~ 
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the darkly congested face, tul"g-i<l lip~, <li:;;tended veins, and laboring- pulse 
gi\'c \\'nrning that the Urain is oppresF-ecl, and unless speed il y relie\·ecl will 
ce~~e to net; or ":hen a wound of the Jung- i~ followed by g reot dyspncca, 
pain, and oppre~s10n , the lo~s or a little blood mny be of benefit, just as it 
would at the outset of rm ordin<1ry pneumonia pre::;entinrr Rimilar con
<litiO?F-. ]~,·en under these c ircumRta11ces l belien• that Jor;I bleeding by 
e upprng 01' leeching- will Le usu:illy better than \·ene~cction i and it should 
always be C'onsidercd th11t the loss of blood is :in f' \'i\ which may indrcd 
be preferable to a g rcat f' t' C\'il, but which is nc\·er a positi,·e goOd. The 
cxperien1.:e of any indi\'idua\ surg·l'on shou ld , of eour~r. be n•fcrred to with 
µ:rtat mode~ty, but I 111ny say that in thirty-tlil'ee year::> of hospital prac
tice, I ha\'C ne,·cr had occaRion to employ \'Cnci;:cction, and lrnrn directed 
local bll"C tling in but very few cMc~. lf g-encra l blf'Pclinµ; Uc e\'CI' resorted 
to, it i;:honlcl be done in !"Ucl1 n way us to prodncc the ,l!.'rcatei;:t cffrct with 
the lea!'t los~ of' lJlood i hence the patient !:'liould be in a. !'itting posturl', 
and the hloocl drn\\·n in a. full ::.tream from a free open in g in a large vci11, 
generally the median-cephalic. 

Al°ledal f.iedati1;e.-; are often mwfol in tbe treatment of inflnmn1ntio11, 
either aftrr the ab~traction of lilood or as a substitute for it. lam sure that 
I have dcrin:d ach·a1Jtage in ca~C'S of traumatic peritonitis from the Vao
trurn cfricfr, ,!.!'iven in t he fonn of the tincture in doi;:es of three or four drop~ 
every th!'ee hour:-:. lt i~n powerful remedy, and its use should be ~toppt'd, 
or at lcn~t suspended, when a decided impression ii;: made in reducing the 
frequency of tbe pulse. Aconite has hcen similarly used with advantage. 
Tbe preparations of antimony wern formerly much u:oed in tbe manage· 
ment of inflammation. They arc best adapted to the first stnµ-e, and ~ct•m 
to lrn\·e a decided effect in prc\·enting the turtbcr progresf.i of the inflam
mntory proCC$S. This property of antimony hns been called the "anti
dpator.'- anti plastic" effect of the remedy. 'l'nrtar emetic , \\"hich is per hap~ 
the be:jt form in which tbe drug can be given, niay be employed in doi-.c~ 
of one-1'ixteC'nth to onP-twclfth of a grain, repeated e\'Cr~· t\YO or three 
hour!:i. I t may he cun\·enicntly comhincd with opium and dinphorctic:o. 
In any form, antimony is a remed." which f;honlcl be u.:;ocl with ,[!"reat 
caution and watchfulncs:o. It should never he g-iHn for a tri,·ial inflam
mation, and should be a..,·o idecl in cases of chi ldren or old per~ons, or in 
patients of feeble const itution. 

Ptirgative~ have heen much employed in the treatment of inflammation. 
A::; there iR very oft<'n a loaded state of the bowels at the beginning- of the 
inflammatory procef:s, a bri:--k eathar tic may be of serdce, and will often 
act in some deg-rce a~ a derin1th'e, thus heing additionally beneficial. I 
usually, bowHcr, prnfer those pur)!ittives which are milder in their action, 
:such a~ rlrnhal'lJ, colocyntb, etc. lf the tongue be much furred, as is often 
tbc case, a. Ulue pill, Followed in tweh•e hourR by a dose of castor-o il , will 
often ::tllti\\·er us well a:s any ot\Jer prescription. The bowelF- sbou lcl not l>e 
allowed to become constipated during the progress of an inflammation, but 
s hould be relie\·ed from time to t im e by tbo aid of enemata, or of small 

~~~= \~e~· ,11}~~1:.~~i1~'n ~ h ;~,~~~~i ~~, o ~~i;~cli~~l~t~~e.tb~r ~~~rclce~;1 o~e ~~~ e~~sl:! \ -~;: 
o-iven ia inflammation produce eompara.Lfrely little fecal matter. 
0 

Diaphort-tic8 nnd lht1retics are of undoubted utility in cases of infl~rn
mation. They promote r-:f'cretion, diminish the \'iolencc of the attendrng
infiammatory fever, and perhaps net in some degree as deri,·atires as \Yell. 
'!'he spirit of nitrous ether may be used as a diuretic, in combination with 
the neutral mixture or the solution ofacetateof ammonium. Digitalis also 
may be u~cd in the !'.mme way. 
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Opium is an inrnluoblc rrnwcly in the treatment of infinnunalion:. It i~ 
a dir<·ct promotC'r of what we hn,·e ::-eC"n to be an importa1~t co11dn1on.of 
l'E'COVcry, viz.: ph_n;ioJoµ-icnJ nnd fuuctionnJ n•:-;.t. 1 ()f nil :->lllg")C remcdte~ 
it i!S prohahly the mo:-.t u~eful. .It lllny be g-h·en in the. ror.m of Dover'!' 
powclC'r, or in a dinphorctic mixture. Some !'UCh comh1nat1on us tliC' fol
lowing- will be found well ncloptrd to a great many ca~c~ :-

:· ::~~~~~;J.~:\!!f i.a:;:~;;:)~:,:~;,:~i~i~~~rniif2 .. ~1~;:~~~·:.:;;,_b~,~:'.~ ;3~:;~ 
A table:->poonful of either of thep;c mixture:; mny he ginn C\'cry tw·o or 

~J~r~~},~~u~.~ :~11;~~gn~~~; ~~~ii~·~~~.~~ri~~-e t;~~n~;:~~~~~~~ij~ ~c/~:~· ~1
1~~d~-\~~~·~c~1'.:~ 

fu~cit~t:~~ti:~~'.~C~l~~~:~·snl1stnnrrs. which arc u~unlly classed together U1' 

alt~ratives, ham an undouhtrd efficacy in many ca:-.es of inflammation. 
jJ[acury is much Je,..,s ofrt•n prC'H'rihcd now than formerly, and there can, 
I thiuk, be no quel:ition that our ancestor:; w::;ed it too frequently and in too 
lar~e do!:ies. Still, l cannot. hut helicve tbat. it docs cxerci:--e an influence, 
p11rticul11rly o\·er the :-econd !-ih17e of inflammation, or that attended with 
the prcduction of lymph. It is, howc\·cr, like bloodletting- and anti111011y, 
o dn11gero11s remedy a11d a p01iitin~·cvil, thouµ:h it uwy on occa...;ion dog-ood. 
It should, J think, he rel:iCl'\'Cd for cal'C:i in which an imporraut oq.{nn iii 
endangtrcd, and should e,·en then be m;cd with great caution and re::>Cl'\'L' 
It is e...;perially adapted fot· inflammntiou of fibrous :ind ~crous mc•mlmrnl'~, 
such us the meninges and the peritoneum. IL ;.;hould be gi\·cn in ~mall 
doses, as one-~ixth to onc-c1uartcr of a grain of cnlomcl, 01· half a. grrtin of 
blue 111a . ..:s, and may be con \'Cllit'ntly combined \\ith opiurn and ipcc:.ic:uanha. 

Iodide of Potar-lsfom. is a valunblc remedy in certain forms of inflamma
tion, especially of the fibrous ti:-::--ues, !'iUt:h a~ hone or pcrio:;tcum. The 
usual dose is from fi\'C to tc·n grain:::;, three tim<'~ n day 

Sansaparilla \\'ll~ formerly much used ai::; a n·mc•tly for inflammation, and 
bas bc<.>n highly recommended by so eminent nn authority a:; .Mr. Erich
een. I cannot Fla.'' tlwt I hn,·c ever seen any cffPl.'t, good or bad, from the 
use of this drug, and I look upon it a8 almost, if not quite, inert. In the 
form of the compound !-i,"l'llp, it may, howc\·cr, be used as an elegant 
meustrnum for the exhibition of the iodide of pOtn:-'...;ium. 

Tonics nre of great us:c, particularly in the later .!:itn:,res of inflamnrntion. 

~o~~~n:r ~=r~~.~;,~ ':a ~~~-lir~:~11~ t~·r! ~~'~; ~;:' ;111~,~~ j'.~n~~<~~:~.;~a~~o~~ ))~~~.1~nt1~~: 
~ystcrn under the exhausting influr11ccg of profui:.c l'uppuration or th<' occur
rence of gangrene. 

The mode of treatment whith I !Jaye ende:ivorcd lo indicate aFl suitfth]c 
in cui:,es of surgical inflnmmation i::; es8entially ;.;imila r to that wliieh hru.:; 
been called tbe "re::;torati\'C" in L'af:.es of pneumonia, etc. It may he necc!-i
sary in an.v ca:"e to bleed, to f!h·c antimony or mercury, to makC frt'C inci
~ious (entailing additional lo~!li of blood), Hnd to rei:;ort to other dt~pre~sing 
modes o~ treatment; but han~I in hand with th:·~c mea8urc5, which, thou;.rh 
f~r tbe llm~ aeedful, are all 10 themselves ('\'1ls, the ~urgcon mu:-'t hrin~ 
his restoratives as well j he mui:;t supply tlbundancc ()f food, ca::;ily 11:-simi-
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lable but nutritious, and must in some cases po11r in alcohol i<' stimuln~ 
hc~ides, even at the very time when he is applying leeches and adminis
tering- purges. :Finally, in many chr onic inflammatory conditions, thC' 
surgeon must g ive up treating the disease, anrl devote himself to improv
ing the state of the patient's general hea lth; when it w ill oft<'n be fo und 
that the coo~tiLUtional condit ion having been amended, the inflammation 
itself\\ ill hare !'pontaneously disappeared. 

C H APTER Ill. 

SURGICAL BACTERIOLOGY. 

BY CHARLES B. NANCREDE, A.)f., M.D., 

Trrn terms bacteria, microbes, or, in a generic scn!'e1 micro-organi~m.<.:, 
are applied to certain minute vegetable cells. The fully de\·c lop('d organ
il=-ms, cons isting of cell-walls enclosing protoplu:<m, so often assume the 
form of rod~ that the name Bacteria (Greek Jh1x1'~pio11) is loosely applied to 
all pathog-cnic ,zerm!:'. 

G e n e r a l Morphology a n d Physiology .-The cell-wall, nsunlly 
invi~ible, consists of cellulo~e. Iodine, by contrarting t he protoplasmic 
ton tent:-:, renders the cell-wall visible. 'L' he protoplasm yields mycop1·otein, 
is either homogeneous or granular, and cnn be stained by the aniline dyes; 
the power of fixing stains n1 ries in the different species, indicating chemical 
or vita l differences in tbe protoplasm. Some organ isms arc chromogenic, 
the pigment in most instances bei ng external to the cell, a lthough it may 
be partly within and partly without, as in Bacill11s pyocym1eus. A gelati
nous eD\·elope characterizes certain Rpecie!:i, and ha:=; been \·ie,nd as either 
( I ) the reRult of an actual secretion from the cell, or (2) due to swelling 
of the outer layer of the cell-wall from imbibition of moisture; a good 
illustration, where a capsule is formed, is 11/icrococcus tetragonuK From 
its solubility in wrater the capsule is often bard to demonstrate, whi le in 
some in:.-:tanccs it disappears during culti'rntion. 'When this irelatinous 
material forms masse~ containing numerous imprisoned bncteria, the 
irregular n.ggregation:- are called zooy;a:a. Jn Ascococcus Billrothii t his 
en\·eiope is so mar ked that it is the cli::.tinguishing feature of the i::pecies. 
'Y hi le most germR are motile during certain stages of development, otbers 
probably at no time exhibit spontaneous movement. It is er.::::ent ial, when 
beginning the study of surgical bacteriology, to keep constantly in mind 
two facts , viz. , that ( l) of the hundreds or f!erms knO\VT1 to bacteriolo
gists only a small number are pathogenic, with the corollary that constant 
im·cstigation is transfer ring ind ividuals from the non-pathogenic to the 
pathogenic group; and ('2) that it is not the micro-org-anisms as such, hut 
poi::;onou s alkaloidal or albuminous bodies, produced by the growtb of the 
ger ms in a fav.orab le pabulum, w~ich produ~e the pathol.ogica.1 effect~; 
t h is latter fact ID a measure cxplarns the toxic effects notICed m certnrn 
cases of anthrax, where t he number of bacilli found is not great; or of 
tetanus, where no germs occur in the blood. 

The forms assumed by the cells vary i those which are round or egg
shaped are called cocci, with the prefix when large of mega, an.ct when 
small of micro- megacorci and micrococci. Such germs mult iply by 
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fi: .. sion, and if the two corci remain Jtttacl.ecl a diplococcus is fornH'd i if 
th(• cocci arc linked together, n chain-coccus or :strepf?('Ol·~usrcsu)t!-'.. "'hen 
divi!'-ion occur~ in two direction~. four cocci re~ult, form mg- a telracoccu.'> ,· 
while if the planes of fi:->~io11 pnRs in three directions at right angles ~o ora· 
another, one coccus is so divided that a sarcioococcus rcsults-;-tbat .1~, 00<' 
formed of eight cells arrong-ed in a packet-form: 'Vhen cocci are 1rreg11~ 
lady ma£scd together tbcy ore called, fro.m their ret-:.embl~ncc to a bunch 
of grapes, a staph11lucocc11s. A boderwm or bac1llus 1s a rod-i::hnped 

~~g~~~i 1~~~~~:~hbt:! .. ~%~r~hf~t t~1~~ ~~.:i 11!r r~l~~H~~~e~"~;~ c~:sr~11f~e~~$eQ~!~~ 
formi:;, which arc of no surgical interest, as for ns at pre:-cnt known .. nrf• 

~~~ml~i~::i~~1~t:ia~:~~ i' r~~j ~11:~ ~~!~~~ 1i~~p~~ ~~r:~~~~i'~:e~~~~e t:;i1~;~~~~ 
'Vhilc somewhat modi/it'd l>\' tb1•ir environment, these forms are never inter-

~:~~~1.~~~:~\ac~l~ ttaO~l:i ~O~~~~;jl~;~lnj) ~!~c~~:eS;~:~;~:~I~ n~=~·~~(~ ~{Ji ~~I~~~~:~~~~ 
endospo1·es are formed, or L~ucono.'lfoc me:3enle1·oideH, where arthro . .;,pores 
are alleged to occur. It is belie,·ed that :-;pore!'l have a double-la,rcn·d 
ccl\.wall, to which they owe their greater power of resisting de:-.truetion 
hr desiccation and the artion of heat and clieniic11l reagents, as compared 
";ith that pos:-essed by the parent µ:erms. Owing to thi~ tough ca.p::;ulc 
spore~ are diffic11lt to stain, and until this dense cm•elope has b(·C'n ;.;oft
cncd hy either heat or a strong acid, the aniline dyc:-1 cannot penCLrnte it; 
moreover, once stained they re~i:::t decolorization. The requi~itrs for thl' 
gro,1,.·th and development of Uaetcria are oxygen, nitrogen, carbon, wa.tcr, 
and certain n1ineral ~alts; but some require the free ncce:"s of oxygen, whill' 
others obtain this from the oxygen-containing suh::ilancei; in natural or 
artificial culture media. Pn~tcnr's did::.ion of bacteria into the otin.1blc 
and anotirobic is only relnti,•ely accurate, but is a practically u:-cful di"· 
tinction b<'t"een those thnt cannot grow without free acCC:'S of the oxygt·n 
of the air and tho5e which flourish either in the entire absente of thi:; ele
ment or upon the amount of the gas which they can derive from the com
pounds rontaining it in the medium in which they grow. A trivinl 
diminution in the amount of oxygen will inhibit thr growth of some spe
cies (the obli')ale-oe1·ubic); again, others can grow well either with abun· 
dance of oxygen or where no oxygen is pre:;ent (facultati1:e-oti1·oblC· bae
teria); to this last class belong most of the pathogenic germ::;. The ~uil 
markedly influences bacterial growth, it being impO!o'i:-iblc to cultinite ~OlllL' 
germs artHh:ially, while others grow only in ~pccial media., some rcquirin!: 
an alkaline and otbcrs an acid reaction of the ~ame culture material whilr 
again. an alkaline reaction of one medium and an acid of anotb

1

er ma,: 
equally favor the µ-rowth of a fow varieties. · 

tu\~~~:~ ~~~~1 ~~;: ~~iyc~~o~~ ~~t~~;~~i~,O~tg. ~~~:;1~~~~t.r~~t ~~~~11~. ge';~~~~~ 
can develop between 5° C. and 45° C., and, altboug-h at the two c:xtrcmf's 
they are inactive, with their reatoration to a favornhle environment the'' 
again germinate. Nearly all pathogenic germiot flourish at the tempera.tuf(• 
of the .blood. Moist h.eat from 50~ ,c. to 62 ° C. will dc:-;troy all pyog('nic 
ba('term, but not their spores. I be :5pores of all pathon·enic bacteria 

~l~:~k~~;~l~~!~~ e~'<tP~~~:e ~-a(~~'~:,.~)~~~1~:tt~!~~.~~f ~~;~~~~1i~~~~~eh~~ii~i~1f s~1~~)~ 
rO'ect; ~hus anthr?.x ~ac1!11 us can_ be dest~oyed b,Y tw('nty minutes' c:xpo:-.urr 
to a mo1s~ heat of. ~O C: Mo.1st heat is preferable for most surg-ical pur
poses, as for the d1::;mfect1on of 1nstrumcnts, because exposure to lh·e steam 

t A('cording to Chauveau, quoted by SterulJerg, Manual of Bucterfology, p. 149. 
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u1· boiling watrr for h11lf a.n hour is ab8olutely reliable, while a much 
.-;horter time-ten minutC'~-will u~ually suffice; the addition of about two 
pt'r cent. of sodium carbonate will prevent the ru~ting of steel instrun1cnts. 
For dry a~eptic drC'ssing~, dry heat of 150° C., mainta.incd for at least one 
hour, is requisite, tbc material !Jeing- so loo!!cly arrang·ed thnt the beat ha:; 
free access to every ptll't. 

Al-i the surface of the body and the dPpths of wounds cannot thus be 
. ..;terilized, certain substance!':. must be employed which will either cbcmi
<'a\ly de:;troy germs or inhibit their growth. 'l'bo::::c most conirnon ly 
employed arn cad)Qlic acid and some of the salts of mercury, generally the 
mercuric chloride. This latter sulistance, cliuically, where mo!<.t of iH; 
power is cxpPnded by combinin.!.{ with t he albumen of the wound Uuid::-., 
~hould not he employed in the weak so lu tions which Kocb has found ex 4 

perimcntully cfHcient in preventing further growth in artificial culture 
media, Vnt in the strength of' from 1-3000 to 1-1000. Its efficiency i:
much incrcaRed by adding a proper proportion of ta.rtaric, citric, or dilull' 
hydrocbloric acid, which pre,·ents the precipitation of the drug in com 4 

bination with alhumcn, tile compound thns formed being almost inert. 
Carbolic acid ( 1-30) suflices for all surgical purposes. It llHlSL not Oe for4 

~·otten that Revera! recent in,·estigator~ ha\"C demonstrated t.hat ma11y of 
the germs are not actually killed, but tha.t. the mercuric chloride forms a 
cheniica\ comhination with tLcir capsules-should they have any-or with 
their cell-wall~, ::'O that whC'n placed in cultur<' mcdin. they can no longer 
n1u\tiply; in the ti:;:-:ues, the same result~ probably obtain, but it is a.llcgecl 
1 hat in the circulating blood 1 and possibly in vcl'y vascular ti::;sues, this 
chemical combination i::; dcstro,v('d, after which the germs can multiply. 
Clinicalh•, bowen'r, tbe statement:-; made are correct, because when tbe 
"'o4 called· germicides· are used in the strength:; usua,lly employed, germ 
growth is complclely inhibited, and tlwrcforc until some true gerrnic:ide is 
di:-.coYered, those which ha\'e been found clinically eflicient :-hou ld still he 
m;ed . 

..'.\licro4 organi5-mii arc found in thl' a.ii-. water, ::;oi l, and possibly in the 
healthy blood; in the la . .,t, their alll'gcd prc1-cnee is probably due to :i.n 

error of observation, a11d, even if detected, they are accidC'ntally pre$ent 
and promptly remo\'Cd, perhaps to be stored up in the ~plecn to give :,ul;. 
!"iequent trouble if the loc:nl or ,;reneral vitality shoulcl become IO\\ierc<l. OnJ~
in mici-ocean and at an ck'vation of from t.wo thousand to three tbo11s.a11 d 
metres a.bO\'C the !<.ea.Jc\'CI can we find the air absolute!~- free from germ!:', 
while the respirator.\· and µ:ast.ro-inte~tinal tracts and the urethra. Hwarm 
with them. Ct'rtain organiS:rns can only Jive and develop in dead or dying 
tissues, cau8ing their decomposition, whence they are ca ll ed saprophyl1'c 
ill' ~apmgenic; others flourish in living tissues, giving rise to n1rio11s 
morbid procc>::;ses, and thus gaining their name of pathogenic ba.cteria i the 
pyogemc gc1·ms are tho:;e from whose de\'elopment pus-formation results. 
A word or caution i::: requisite here to the effect that, becnmse .!.;'erms 
a.bound in a gi,•en case of <li:;casc, tbc conclusion must not bt· formed that 
they ar~ necessarily causa.ti\' e, for po~~ibly they mny only be n.ccidl'utally 
present. 

Owing to tbe :::plit.ting up of organic substnnces effected during the 
•rrowth of tbe saprophytic bacteria, Rlkaloidal substances arc produce<!, 
~uch as codaverin, p11trescin, etc. Certain pathogenic germs, howcHr, 
instead of producing poisonous n.lka loids, manufacture a lburuiaoid toxifle~, 
~ome of these substances, when pre:;ent in suflicient concentration, proh. 
il.bly eventually inhibiting the further multiplication of the v~ry organis~s 
which µrocluced them. Bacteria. therefore, produce their pathogenic 

5 
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effects indirectly; t hus the !->aprophytic, clurin~ th<' f{·rnH'nlative chanµ-t•:-
whi<:h they induce, generate the nlknloidal ptomo'ine:s an<l f~rnu•11ls i ~he 
!utter di:--~olvc the intercellulnr tl'mcnt bet wcl'll the c<' ll li of the fo rn11ng
gra11ulation tis~ue in wound:-, cnul"e coay1datio_n-ne~·roi;i.-:. fatty d<'gc1~N~ 
atiou, and death of the cells, and finnlly. :-:ook in g- mto the surr.o un c~rnµ, 

t:;?ig~~§~!i:~!;~;'.1itJ~~~t:~~~::!I~;t¥~,~: 
white repeatctl small do:-<e1', taken up through imperfectly fo rmed granu
la.tion-co\"Crctl surface:;, :Hi in p:-;oa:-; alJ:-:ee:-;-.e:-; whic h have heen opem·d. 
l'l<.'., indlH't' hec:tio. ]t should never he overloohd thnt the.se suh~tance:-
do not. im.:rcaf:ie in tho hlood 0 1· tissue~, that t.hey cnn be e liminate d , and 
that, if further ::dJ13orption lie J>l'L'VC1Hed before n. fat.n l dose i8 alJ1lOl'h(•d, 

~:~·~~ :: ~·.r -;~ 1 ~~~1,;~~~:a ~~~~~1~~<1 :1,~~\- ~~11, ,1i/.~ ":~~~;:t 1~:f t :~, ~~~t~~~~~ ~~r11 .:re1~~ ~~~~ i~~: 

[~~i#Z~f ill~tif !~{t~~~~~;:~f ::il~~~I~f :i;~f; 
100 often ca nnot be re m oved, anrl in co 11 ;-;t•qur1U'e n. continuou~ tox::emin i)
hpl up. .A word mwst be suid a~ to i1nmunity, not that .~riven by 0111· 
MUu:k uf a =-pccific <li:-t•a:-c a,µ:ain~t a =-uh:-t>quen t OllL', for ~urg i rall_,. tJti .. 
dol's no1 o('tur, but of the li ~:<lll'S or organi,.. m, n:-< n wholl'. again:--t patho
genic :.r1·rm~. ']'be growill!: brli<'f, :--treugtheneU hy Pxperiment, occm~ lf• 
favor tlh' ,·ie"· that ccrtai u of the white t<!ll"! of t lw blood are phayocytPl!I.. 

~·~r ~1l~·~c :::~~l?O~'e~·~ 1~ :c ::d~; i:l~11~~ 1~!-1~ ~a l~~e ~ hi~~t ~ ~:!: ;~· g d~:;t:·~~·i r a~~~~xt~f ~;~ 0f ;; :: 
incorporating foreign HulJ,..;tnDl'l's hy drtuc of lhC'ir nmooboid mo,·ernent"'. 
all whiw lilood-cclls aid in tlw 111<•eha11ienl rcmornl of bacteria. The well
kn own µ"<' rnlieid<tl e ffC'CL of blood-:-;en1111 i:-; t·xplaiin'd b_,. the rapid ili:--
inll';!;rnlinn a n<l so lu t ion of ce rtain of t.hc . ..;f> phag·ocyti•:·t 

::~::i~~;~~\:~~:!i:i.~:-~:s~~~~~!~:~:~~;e~~~.:.~:·:~~·r:'.:;:::i:•~'~,~i;~::~::~~·, ~~~:~,~;:ti~~ 
~ue> :i~ it is te rmed, mean~ that thC'y are left ol' u chemical compol:'itiou 
w hich afford~ :5u i1 a1J le pabulum for ~erm~, ca nnot, ns yet, he dctc rmin C'(l. 

~;a~~cl::.~~i~:·1~~ a~ht~1tr~~~c!1a;1 ~~-o~:.i~n~1~~f11~:~~ /,~~n~rf1~~P~!~~i1e\~,~~1 ~\~~ ~~·l~·tt:;; 
through thr placental c ircula tion, nnd there i:-; experim enta l proof to t hi~ 
e ffl•ct as fur a s the lust two named ditica~c~ arr conct:rncd. Again, it ha~ 
been cluimcd that, as tuberculosis ha~ lwrn found in the fretus nnd :1:-
tubcrcle bacilli hase been detected in the :-;t>mcn of indi viduals n~t !o;uffor
in g- from geni tal tuberculosis, therefore thi~ disea!'.e c:tn Le convcrl'fl Hi 
t he f1ctu~ during conception ; this hn!:i not a!-' )'l'l been demonstrated Gc,·01111 
ca,·i l, :--o that only the vc!'dict "not pro,·('11°' can Lr n•ndcrecl . · 

The Relations of Micro-Organisms to Inflammation.-Al·
cordin g- to the pre\'ai ling view at tbc pre:-;ent da.y, thobe phenomena whid1 
attend the r C'parati ve processes thnt c fk<:t union of wounds and the n•pair 
of injuries do not. be long to true inOa111111ation, or nt lrnst t bi8 fo rm is so 
radicully different in its results fr?m dc,:.;trnctive inOammation that it 
bhoulcl be disting-ni:shecl by som e d1::;tinctive pn•lix, ~uch as al3f'].'tfr, a ud 
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onl v such cleviationg as result from microbic infect ion should be consic1e1·ccl 
d isCase-processes; certain it is that all the unpleasant and di:.:;a!';trous wound
cornpl icat ions result from microbic infection. lt is unqueR-tionable that. if 
the results and complications of suppurat ion could be excluded, the difll
culties of cure a.fter traumatisms, acc idental or operaLive, would be re
duced to a minimum, and in manv instances a.II the risks of wounds would 
be avoided; hence a study of tbC chief points of interest concerning the 
pyogenic microbes is of pammount importance to the surgeon i after thc~e. 
the germs productive of the morP importa11t diseases complicating wound-; 
will be considered 1 prem ising, howe\·e1·, that in tho space allotted only:~ 
most superficial description can be giH•n of the principal ,-arietirs. 

It hus already been stated that innumerable germs can be clestro.'·ed or 
removed by the healthy tissue1- 1 but the CO!l\'Orsr must be empbai"izcd, "iz. 1 

t hat lowered resistance of t hese, from injury or disca!:le , fa.vors suppura
tion; in other words, a place of diminished rcs i;::tance (locus mirwri~ re· 
sistentire) and the presence of more germs thnn even normal tis:mes could 
resi:-;t, usually coinc ide to produce su ppu ration. 

Cli nically, acute suppuration is invariably cnl1s.ccl by micro-organisms, 
and I heir complete exclusion wi ll asi:o;u reclly prevent its occurrence. 'rho 
fluid resulting from aseptic obeniical irritation i ~ puruloid, but is not 
pus; it is only obtainable under exceptionally fo. \'Ora IJIC laboratory con
ditions; it is merely a fibl'inous exuda,te contnining numerous ce ll s, which 
produces no pernicious effects if injected into nn imals, does not undergo 
spontaneous evacuation as genui ne pus does-becau~e the peptonizing 
action of the bacteria contained in tbe la.tter readily dissolves Lhe intcr
cellular cement and prevents the coagulation of the new exudate and the 
absorption of olcl-rmd, finally, is never found clinicall.''; the injection of 
such a ptomaine ascada\·erin merely reproduces the condit ions which would 
be furnished if bacteria were present. 'l'he common absence of cocci from 
chronic abscesses is explained by the two facts that as the:3c arc really 
tubercular, ( l ) under certain circl1mstances-vcry rarC'ly it is truc
tubercle bacilli ha\"'e been proved to be pyog·en ic, and (2J t he pyogenic 
cocci originally initiating the suppuration in Lbc tubercular focus may 
ha'"'e died, either from lack of pabulum or sel f-poisoned by t heir own 
excretions; moreover, the contents of most cold abscesses are not pus, but 
lique6ed caseated tubercle, not a si nµ,'l e pus-cell bcmg present. 

In man the simultaneous growth of more t han one species of micro
organism, that is, a "mixed infection,)) increases the pathogen ic propert ies 
of each; agai n, the growth of aerobic germs, such as t hose of pus, so 
abstracts the oxygen that the development of an anaerobic bacterium 
like that of tetanus can readily occur. The first effect of the localization 
of pyogen ic cocci is coagulat ion-necrosis. 'Vhile pyogenic germs a.re 
believed never to remain Jong in t ho healthy blood or tissues 1 yet it is in
disputable that1 un?er certain unknown co nditions of general 01· local 
impairment of vitality, micro-organ isms can survfre in both. The pyo
genic staphylococci in old foci of disease may apparently, as has been well 
sa id, 11 He dormant in the tissues for years, to be again a roused into 
activity" by some fre~h injury or malady. Tbe ;;;treptucoccus pyogenes, 
moreo"·er, is now believed to be t he cause of erysipelas, not being· dis
t inguishable from that of Fehleisen hy culture methods, microscopic ap
pea.rances, or pathological effects. Although true or this rnriet.v of 
streptococcus, there are many others grow iug and looking alike which 
yet produce widely differing pathological effects upo.n animals, and can 
only be differentiated by such experiments. ~fany, if not all, pathogenic 
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~rrms lo~e a portion of their infectiou~nes:-; nnlC':-;::; pa.~~ed througli thr 
lioclic~ of animal:-; from time to time. 

Sta phylococ cus P y ogen es Aureus.-This organism (Pinto I .. 

(:~:~'.;~~~i~r~::{t'f :.~:f ~::~~;r;l:7;:~;1f i ~i;TD~:·'E~~~;~~;::Ei~;1'.:~;i~;;:::~:·! 
tlN·ulorize wlwn ~taiiwd bv Grnm'!-i method fl liqucfieH gelatin, and for111:-; 

~~'.'.!~'.:\{~;~5l~:~;i~{~1~~;~~J:f~~~J~~{)~~;;~~~ 
:.~~·1i~:-u7.~o~~tl~ ~)-%o~lt~~i~{'~ol::~~:~~" ;"1;C'\\~11~·1~~1\'.1i\~c ~;~: ~:~~ t~1i~1~1i~~;.' 
minntc~. As has been alrcad_\' ~aid , mo~t of' thr germs even then are 
111t•n•ly pr<'\'1.•ntecl from mullipl}ing, this power bein.!{ rcsLOred hy the 
hrf'nkin~ up of the chemical co111pouucl forn1f'd by th<:' drug with the cell
wall i uen·rthelc:"S, clinitally, the _germs nrc harmless. Habitat. \\'hilt' 
found 1·xcPJHionallr in tbc air, water, and i-oil, the 1'urfacc of the Ludy 
and thltt of the rnucous n1cn1brancs are its norma l habitat. T ill' nxilla 
un<l around the umbil icu~, tbc urethra, aod thC' plrnrpix will nearly a lwnys 
,.upply ltn~· numher of thcsl' 1-(Cl'ms. Patholo!!icall.\•, thi::; and the two fol
lowing Vitrietics of i-taphylococcus are fou11d chicfl.,- in circum::-cribed HIJl
purntion:.;, :-ouch as acut<• :tb:"Cl':-i-e~. f'uruncJe:.;c, ad(·niti~. o:-:.teomyeliti:-:., rte. 

The Sta phylococcu s Pyoge n es Alb us a n d Citre u s arc mor. 
pholo~ieally amt phy: .. iologically ~11nil:1r, exct•pt for the absence of pi!!meut 
in one and the lemon tolor of the :.;ctaph~·lo<·occus citreus. 'I'he i-;taphyJo. 
coccus al bus i~ less pathogenic than the staphslo('occ11:-i aureuR, whill' as to 
the "'-taphyloC'occus citr<'u~ it:-; morbid net ion i:.; !-'OmC'wbat doubtful 

The Sta phylococcu s Epidermidis Albus of Welch is prohahly 
an attenuaud form or tlw .-,tapbylo1·occu:s p_nl~t'lll's albus, and ha!-\ onJ_\ 
fel•hlc pyogcuie prOp"rtit.•:-:. 

Streptococcu s Pyogen es.-'l'heEc :.;ctr(•ptotocci arrange themi-chl'-"' 

;,:~r,
1

::;.:~~~~:~:~~.~c~~ \~;{~.:.~~~~;~~~ '~~~~~i; "f1r; ~~~;1~i;~·;1,~!~~~~:::;i:~,~:~~~~i~:::: 
plo.nd-exeC'pt on the surface of potatot':-:-at a tl'mperature of rrorl1 30 

~~I~~ i. n ,C~~~i\l:~ '~:i~ k~~~ l~:;~.~~n~~e~-1· f~~~11:1~1 ~I~ ,01~;~~~1• ;tr~1~1c;; t~~~t~t \~'.f~ :~ ~~·~1 
eolonies. Ten minuu.•,.;' ('Xpoi-urc to a moist trmpC'ra.turc of from 520 t(I 
54° () . will destroy thC'::\C ge r ms; mercuric chlo1·id<' 1tcts as it docs upon the 
i-tnphyloc?cc i, _but requir~'l'i a. lou~~·r time for any !riven strength. The!-'t.' 
!!ermR ..... 1a111 with the orclrnary antltne c!Jel::l and by Grom':; metho<l. H(lb· 
·ital. Thi? orga_nh..m is foun<I in tlw na:-:al. ca,·itics, urethra., a.nd \'agiiw: 
patholog·1cally 1t :.;ct!en1_:-: to produce progresi:-n·o !:>Uppurations, such a" tho:-t• 
of phleJ.(lllonous <:clluhti~, cry:.;ip~la:.;, and tbe ~ccondary deposits of pya?min. 
The ~l1'eptococct1}!; Erys111elalts bi now regarded as identical with tht.• 
gl'rm juRt dc:-;cribNI. (Plate I. , Fig. 1, a. b.) 

Bacillus Pyoc y aneu s .-'l'his germ, protluc·ing in the pre!-iClll'e of 
nh1111d:Lnl'~' of oxygen, and, tbc~·cfo rc, at .the cdg-c? of dressings, g-reea or 
hlne pus, 1 ~ a :.;mal l, narrow. acll\"Ciy moli l(' rod, with rounded cad!-\ which 
:-omt•linH.'8 form cha.ins consi:sting of fro111 fiq' to i.;ix links. In pl~tC' cul-
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Fr c;. 1 a -Str1'Jl!01·ot·l'i from a c·a<;e of pya?mi;l r('.:;u\tin;! from infl•dion of 1\u• 

umliilil'a l 1·ord. (Uni\'C•r,;ity ll o,.;pit:tl, Ann Arhor, .\li('h.) 

h. - Tln• .:;0-c·allt'd Str1•ptcx·c>1:1•11.:; ery-;ipelati<; of F1·hh·i-;c11. (From n pure 

t•ult11n•) 

Fir.. 2. PurC'<·ullure of S1aph,1lol'01't'U" pyog-en<·s :lllrl'll". 

Fw. !l. BaeiJ\u.:; of mali,!!nant cc<IC'ma, grown on a~al'. 

11.-0oubll•-eonto11r<>1l .:;por1•-:. 

Fin. I. B;lt·ilht..,oft('t:um-1. (From a p1ire t•ulturt• obtai1wtl froin Kita..;:tto.) 

Fu;. 5. Pun• culturf' or B:u·illus anthra<·i-;. 

Fic;. G. (jonorrlu:c:d pus from a ea,;c of gonorrhreal proctiti"'. (Oil irnnwr,;;ion. r'! ) 

11.-Pu.:; 1·t·ll l·011tainin~ m1mei-011s gonococci, adhc·rent to n').!l'lablt· film·; 

Utl('leus di.:;i11tt·g1·ati><l. 

h.-:\lutu,.:. 

d. - Epithdial t't'll l·on1ainiug two g:l)11()(·0<:ci i nm·l1•u,; rnuc·h brok('I\ up. 

t -Fn·1·~ot101·1)l·(·i. 

li'w. 7. Bacillu:-1 tub1·11·1ilo,;is, from pu~ obtai1wdfro111 a ..;inn,; left al'11·r an npl'ration 

fortuh('l'('Ulou..;{·mp)Tma. (Unin.·1-.;ity llo,.;pital, .\nn .\rhor. '.\liC'h.) 

<1.- Di..;iut{·~ratin~puscl·ll..; 
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tures the whole surface presents in from two to three days a pa1e green 
buc, the surface colonies liquefying the gelatin in the" fuunel-forru, 11 while 
the deeper ones are yellowish, spherical, and translucent, with granular 
contours. Habitat. It is ouly found in pus, and its pyogcnic properties 
are doubted by some observers, since it is only found in open wounds. 

Gonococcus; Micrococcus Gonorrhrere.-Tbcse germs usually 
occur in diplococci, but as the division occurs alternately in two plancf:;, 
group~ of four are frequently observed. rl'hey are nattened-" Liscuit
shaped1'-their surfaces facing one another , separated by a slight clear 
:.;.pace in stained preparations. Each diplococcus measures from 0.8 to 0.6 
of a niicromi\limctre. They occupy for the most part the interior of the 
pus corpuscles, or adhere to the epithclia.l cells. This organism it-i t.liflicult 
to cultirn.tc, but can be grown upon humau blood-serum1 wben other cocci 
are excluded. It is so highly ae:obic that it can only ftouri::;h on the su1·
fnce of mucous membranes, preferably those covered by cylindl'ical epi· 
thelium; hence gooorrhreal buboes and other suppurati\'C complications 
a11d strictures must be the result of a" mixed infection" from tbe presence 
of other pyogeuic organisms. Gonococci are easily stained \Yith any of 
tbc aniline dyes, but most satisfactorily with methylene-blue, and they are 
Lest demonstrated by the ' 1 cover·glassn method presently to be described. 
It is said that they can be differentiated from pyogcnic cocci by the fact 
that tbe.v dccolorize when stained by Gram's method. (Plate I., Fig. 6.) 

Bacillus Pyogenes Fretidus .-This is a short rod with rounded 
ends, is motile and aerobic, and does uot liquefy gelatin. It is 1 .45 micro
millimetres long by 0.58 broad, and usually is linked to form pairs or short 
chains. It grows in the ordinary culture media at the temperature of the 
room, giving off a disgusting odor. Tbe ordinary reagents readily sta in 
this germ. Habitat. It seems to be only found in the human body, and 
chiefty in abscesses near the anus, but it has also been found in absccs::ei:; 
of the brain and of other localilies (Park), thus explafoing their otberwi:-:e 
unaccountable fetor. 

Bacillus' Tuberculosis.-Tbese bacilli are non-motile aerobic rods, 
with rounded ends, measuring from 1.5 to 3.5 micromillimetres, sli,!!htly 
cunecl or angular, and with a diameter of about 0.2 micromillimetre. rl'hey 
are difficult LO stain, and wben this is done are not easily decolorized, c,·en 
Ly strong acids. In some s.pecimeus unstained portions a.re found. from 
two to six, perhaps, in a sing-le bacillus; it is still an open question whether 
these are spores or not. They arc difficult to cultivate, bnt the addition 
of from five to six per cent. of glycerine to nutrient agar or gelatin will tend 
to secure this end if a temperature of about 37° C. be maintained for some 
weeks, the first signs of growth upon glycerine agar appearing only at tbc 
end of n. fortnigl1t. rrbe colonies are" round, white, opaque, moist, and 
shining masses." By cover.glass impressions of the t•arlicr growth on 
blood-serum , the bacilli are found to be arranged in parallel column s, which 
form sigmoid and variously curved figures. Desiccatiou acts only slowly as 
a destructive agent, since dried sputum retains its infecti\·e properties for 
from nine to ten months. Direct sunlight promptly kills the bacillus, \\'Lile 
diffuse daylight does the same, but much more slowly. Iodoform.etber, 
one per cent., requires five minutes; carbolic acid, live per cent., thirty :-;ec
onds; and mercuric chloride, 1-1000, ten minutes, to kill thie germ. Ex. 
posure to steam at 100° C. for from two to five minutes destroys tbe 
bacillus, and probably a moist beat of 65 ° C., maintH.inccl for ten minutes, 

l A combination of blood-serum, one part to two or three of nut1 i.mt agar, has re· 
eently Leen claimed W bt1 the better cultur~ medium. 
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would suffice. In a tubercular growth the bacilli are f~und ~bicfly in the 
giant-cells, usually upon the side opposite to the nuclc1, ~vh1cb arc. apt to 
be closely packed in a crcscent.ic form; ngnin, the nuclei may be irregu
larly cli:-.poscd tbrnughout the cell. 'fbe bacilli nrc also found bet\~een the 
lymphoid cells, and in the epit.hclioid cells. In the caseous ~1aterinl. from 
the centres of old nodules bacilli often cannot be detected m1croscop1cally, 
but inoculation of susceptible animals with the same cascous material shows 
that the virus is active and hence some observers infer the presence of 
spores; but in view of

1 

the well-known difficulty often ex~erir_nccd in_ clc
tecting tubercle bacilli when few in n.ui;nber, this conclus10~ 1s cert~1?IY 
unwarranted. Habitat. 'l'ubC'rclc bac1ll1 can only develop m the Jiving 
tissues, as far as is at present determinable. (Plate I., Fig. 7.) 

Sputum 11nd urine being the substances in which these bacilli are com
monly so.ught, the following method of staining is to be recommended: 
Wbcrc recognizable. pick out of the sputum with a platinum needle the 
small, lenticular, yellow masses so often seen, as free from mucus as possi
ble, or, if these cannot be found, any of the purulent material. Place a 
little of either of these in the centre of a co,·er-glnss, Jay a second gla~~ 
upon the first, and, rubbing them gently together, spread out the material 
in a thin layer; slide the cover.glass apart and air dry. When urine is 
to be examined, let it stand in a conical glass; spread a portion of the sedi
ment upon a cover-glass, either with the needle, or, if muco.pus be present, 
by rubbing two cover.glasses together, as just described, and air dry; if 
the sediment be small in amount, a second or third drop may be spread out 
upon the same cover-glass and dried. Next, pass the cover, held with 
forceps, thrice through the flame of a Bunsen burner or alcohol lamp. Now 
pour carbolic-fucbsin upon the cover-glass and gently warm O\'er the lamp· 
fiame until steam arises; remove temporarily from the flarue, but beat 
gently again and again from one to two minutes; wash with water. 
c1uickly decolorize in a 25-per-cent. solution of nitric or sulphuric acid, re
moving a!S soon as the red tint becomes grayish, wash in 60-per-cent. alco
hol, nod, washing well a.!!ain, contrast-stain with methylene-blue; wash 
and examine at once, or, when dry, mount in balsam; if the decolorization 
be incomplete after removal from tLe alcohol, the cover must be again 
clipped in the acid solution, then in alcohol, etc. Since the dige.::.tive fluids 
cannot destroy tubercle bacilli, the milk of infected animals is dangerous 
to man, while the occurrence of intestinal tuberculosis secondary to pul
monary disease is thus readily explained, because infected sputum is being 
constantly swullowed. While it is contended that these germs can pene
trate intact mucous membranes, it is much more probable that they reach 
the circulation through insignificant cutaneous or mucous lesions which 
either are not, or, from their position, cannot, be detected. A toxnlbumin, 
tuberculin, is produced by these germs, and it is probable that in animals 
rendered immune an anti.tuberculin is formed, which may be found 
sen-iceable in the treatment of tuberculosis. 

Bacillus of Tetanus.-This (Plate I., Fig. 4) is a straight, slender 
bacillus with rounded ends, but long filaments may sometimes be ob~en·ecl. 
Spherical spores develop at one end of the rod, giving the germ tbe " drum
~tick'' form. It is strictly anaerobic, liquefies gelatin, is motile, and grow~ 
best nt a temperature of from 36 ° to 38 ° C.; it ceases to develop at 140 C. 
Fr~m one to two. per cent. ~f glucose added to nutrient gelatin or ngar, 
which must be shgbtly alkaline, favors abundant growth. In stick-cultureR 
in gelntin, development on ly occurs along the deeper portions of the punc
ture, forming radiated outµ:rowtbs with slight liquefaction of the gelatin . 
']'be germ stains readily with tbe usual aniline dyes. Habitat. 'l1 hc spores 
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are found in the superllcial ln.yers of g-arden soil, and ns the germs arcs.aid 
to dev('lop, when swa llowed with food, in the intestinal tract of horses, the 
bRcillus is common in manure. The spores retnin thril' vitnlity for months 
when dried or in putrefying mn.terinl i while they res ii;t one hour's cxpoi::
urc to a. temperature of 80° C., only five minutes' steam-heat nt 100° C. kills 
them. .A lii.·e-per-cent. solution of carbolic acid, rendered faintly acid b~r 
hydrochloric acid, destroys them in two bourP., and 1-l 000 sublimate ~olution 
in three hours;, or in thirty minutes if 0.5 per cent. of hydrochloric acid bC' 
added. Two ptomafocs-lt'tanin, producing tetanic symptoms in animals, 
and lelano-lo.rin, of doubtful activity-with "'moi;t deadly toxalbumin, ore 
::'epnrable from pure cultures. Animals rendered immune by gradually in
creasing doses of the tetanic ,·irus hn.,·e de,rcloped in their blood an albumi
nous tetarw~-anlilo:ri11, which will render other nniu1als immuuc, and which 
ha~ Jn.tel~' pro\o·ed suecessful in the treatment of tetan us in man, the injec
tion of the blood-serum of immun P animals being- employed for this puq>osr. 

Bacillus of Malignant CEdema.-This i!" n. straight, )':lightly 
angular, or curnd bacillus, from 3 to 3.5 micromillimctrcs Jong by l to 
1.1 broad, oftC'n linkecl in pair::. or forming triplets; the ends are rounded. 
J t is strictly ana0rohic, liquefies gelatin, causing a free evolution of .Q"M, 
i~ motile, spore-bearing, and grows best at a temperature of 37 ° C. 1'his 
bacillus readily stains with the ord inary rcag-ents, but is decolorized when 
treated hy Gram's method. It is so rare as a cau!?'e of cli~case in mnn that 
it clemnnds no more extended description. Habitat. In the superficial 
lnycrs of the so il , in dirt, putrefying substances, foul water, etc. .A 1-
thougb sometimes clt.•tected in cases of traumatic gangrene, the:-:e or
ganis;ms produce a charar~teristic disease of the cellu lar tissue, whNe 
alone they can thrive, since when iujected only into the blood of animals 
they do not produce the "gangrCne gazeuse" as the French term tLi:-:: rare 
disease in man. (Plate I., Fig. 3) 

Although many organisms have been described in other gangrenous 
dic;eaSC'f.l, their etiological relations are still so doubtful, that in such a sbort 
r{jiiumi! of surgical bacteriology as this, no further :::pace will be con
.;;umed with their cousideration. 

Bacillus Mallei.-These organisms, which cause glanders, arc straight 
or slightly cun'ed rods with rounded ends, somewhat resembling the tuber
cle bacillus, but much thicker. 'l'hey are eerobic, non-motile, and grow bcr:-t 
at a temperature of 37 ° C. in glycerine-agar. They arc usually solitary, 
but Rometimes form chains of se,·eral element$. Unstained spaces some
times ob~cned, similar to those seen in tubercle bacilli, have been claimed 
to be spores, but this seems to be more than doubtful. In the nodules 
which these organisms produce in the tissues, the germs occupy the more 
CC'lltrnl portions. The ordinary stain ing agents will act, but better if they 
are rendered slightly a,Jkaline. Desiccation for a few weeks killi3 thc111, 
as does ten minutes' exposure to a temperature of 55 ° C., three miuutes1 

immersion in a tbree-pPr-cent. carbolic-acid solution, or two minutes1 

immcr~ion in a 1-5000 sublimate solution. Grown on potatoes, after two 
or three days in the incubator, a characteristic thin, honey-yellow, trans
parent layer is de,·eloped, which gradually loses its transparency, until at 
the end of about one week it has acquired a reddish-brown tint, external 
to which the potato assumes an irregularly outlined greenbsh-ycllow 
color. Habitat. Tt is improbable that this bacillus can grow outs ide an 
:inimnl body. rrhe di::C'nse which it causes is probably always acquired 
hv man through the inoculation of some trivial cut or abrasion. 

· Bacillus Anthracis.-As this bacillus (P late I., Fig. 5) is the cause 
of malignant pm;l11le nnd wool-surlers 1 disease in man, a brief consideration 



72 SURGICAL BACTERIOLOGY, 

will be accorded it. The bacilli are spore-bearing rods, from 5 to 20 mic~o
millimctres long by from 1 to I 25 broad, developing under favora.~le cir
cumstances into long 6lamentl:l composed of rectangular segments _wh.1_ch ~re 
often combined to form twisted convoluted bands. The germ 1s aerobic, 
but can grow without free ox~nrcn in tbe human body, is norHnotile, 
grows in many media at a temperature between 20° C. and 38° C., 
but ceases to develop at one below 12° C. or oHr 45° C. The s_µores, 
bright, glistening bodies in the centre of the rods, do not form m the 
living animal, but only after its death. fo gelatin-plate cultures small 
opaque, greenish-white colonic~ form in about twenty-four hours, after
wards becomin'r surrounded by a browni!:!-h mass of wavy, tangled fila
ments, the whole forming the so-ca11ed ''Medusa h.ead :" .thi_s baciJlu~ is 
hest stained by Gram's method, if not left too long Ill the wdme solution. 
'!'be adult g-erms are destroyed by exposure for ten minutes to a tempera
ture of 54° C., but the spores require, when dry, three hours at 140° C., 
or in liquid four minutes at 100° C. Mercuric chloride, 1-1000, destroys 
the spores in a few minutes, while a. solution of I to 10,000 is effective 
after a more prolonged exposure. Habitat. The bacilli escape in num
bers iu the discharges from the mouths and noses of moribund animals, n~ 
well as in their urine and feces; they find congenial soil in decaying 
animal or vegetable material ; in the presence of oxygen, spores develop, 
nnd these are dispersed by nir or water, so that grazing animals become 
inoculated throuµ-h abrasions of the buccal mucous membrane, or of that of 
the intestines or lungi:t, or, again 1 from the bites of in~ects which have fed 
upon dead or infected animals. In man, inhalation of the spores and 
their entrance through the pulmonary or intestinal mucous membrane 
produces" \Vool-sortcr's Disease," while when inoculated through exter
nal abrnsions, or by the bites of insects, ' 1 Malignant Pustule" results. 

The microbic origin of syphilis has as yet received no experimental 
proof, so that the question of such origin must still be considered as "sub 
judice," ns must the relation of psorosperms to carcinoma. 

While many othP.r organh~ms than those described in thi~ chapter ha,·e 
occasionally given rise to disease-processes, or at least have been asso
ciated with them, their true relations hsn·e not a.s yet been ascertained, 
nnd consequently their con~ideration has been purposely omitted i because 
this chapter is merely intended to be an introduction to the subject of 
surgical bacteriology, illustrated by a few striking instances of the relation 
of micro-organisms to certain surgical diseases, and does not even pretend 
to enter into minuti:e concerning the ''arieties of germs treated of. 

Only a few general directions can be given concerning the method of 
microscopic examination, and for details the student is referred to such 
works ns those of Crookshank and Sternberg. Of course, it is presup
posed that anyone attempting l.Jacteriological work has had some practical 
aequaintance with microscopic technique. Some form of condenser, such 
as Abbe's or Gibbes's, prefernb)y witb an iris-diaphragm, is absolutely 
requi:3ite, with oil-immersi.on objectiv~s of at least T1'f inch, although lower 
powers may dPmonstrate , 111 an unsatisfactory way, tbat germs are present 
in a given specimen. Watery solutions of the aniline dyt!s, usually con
taining ~ !:!-mall pr~port.ioo of alcohol, such as methylene-blue, fuchsiu, 
me~hyl-v1~let, gentmn-v1olet, etc .•. are those most commonly emplo.ved as 
sta1~s. Tissues ~an be n~ost ?as1l.Y hardened for the average worker by 
placmg small cub1ral portions 111 dilute alcohol for forty.eight hours, and 
then in absolute alcohol until fit for cutting, when they should be 
1;>mbedded, sections cut, and thel::!e latter stained with fuchsia or gentian
violet, decolorized ia alcohol or acidulated water, wnshed, dehydrated in 
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alcol.Jol , nnd mo1rntNI i11 bnlsn m; contral'l-stains arc often u:;;eful. Al
t hou,:.:h tlwre are more dc~irnble metbocls iu certa in ins tance:;, tlwy rec1uirc 
111ore lcchniC'al kuowkdge than most practition ers are like ly to pos:;e:;H, 
and the limit~ of thi~ work will uo t ndmit of their dc::icriptiou. 

CHAPTER IV. 

OPEHATIONS JN GENERAL; ANJE~TIIETI CR. 

IN iti;: widci;:t :-;cnsc a. surg ical opNation may be con~idNcd n:". cn1braring
c,·pry manipul at io n whirb fo rm ~ pan. o f the surgl~on's practicf', from 1lw 
application of a poullicc or the in troduct ion of a catheter , to 1be f'xtraction 
of cataract 01· amputation at the hip-joint; and a ::; the surgeo n wilt have 
oecn::;iou to do many sli:.r b t and trivial operation:; in proportion to tht 
number of those which nre more importarll, it is wl'll fo1· him to culti\':t1' .. · 
a habit of n<.'atue!'::. and in mancrs whi<:h. though :lpp111'l'lltly 
triflin~ in tiH'lll~<.'ln•s, arl' ye t influ c11tial in detcnnini11g the comfort 
or di :0:con1fort o r hi:-; patit•nL 

Qualifications of the Surgeon.-Evcry ~urgeoa ,;hou lc1 n im to be, 
ir no t a IJrilfo1nt, at lcabt a neat :111d >'UCCC'~~h il operator; n.11d y<.'l the mere 
use of the kni fe rind ot her instrumentt> c:on~t itute:;; but a. :;n 1a.ll p:irt o f th r 
opt"ratin· :;orgeon ':-; duty. 1t is of much grea ter importauce for liim to bf' 
a enr<.'ful and al'cur::ue diag-nosticia11, and to ba ve that kn owlcUgcof pat hol o,;ry 
:rnd tlwrrqwutic,-. \\ hi <' h will enable him 10 decide whC'lhcr an operat ion 
:-;houkl or :-;J10uld not he performed, and. w lwn the operati on is over, to l:011-

tl11c t the nfter-lreatment of tbe patient in a judicious nuwner, than men•ly 
to lw a lilc to do the oJ)era tion in a given number of' Reconcl::., or to shrq.11 

hi~ in<:i!'-ion~ in peculiarly i:traceful c urve's; in other worcl1i, what i:-; l1;1cl1ni
eall.'- tn ll C'd jt1dgnit'nt is more essenti n! to a surg-eon th an mCl'e operat ive 
skill. The d;iy is happily pa!:>t when it \Yrt~ thought riµ-ht for a ~urgeou to 
be n 111<.'re hand-worker under the direc1ion of n.11other, and i t ii" IJecoming
mor<.' and more C'sta l>li ~ h(•d as a rule, that 110 one i ~ ju,,.t ifi ecl in opera tin~ in 
;my Cfi!'-C', unh·ss hi:-; own pra.;tica\ kno wkclg·e <iml judg·ment tl'll him that 
in that t:ase the operation Bhould inde<.'d be pcrforme<l. ~o 0 11 C' can hop{' 
to be a H1cce~~ful operator who is not thorouf!·hly g roundl•d in a11ntou1y: 
it is rntber mort ifying, after a mputatin g a tliig·h, to be uuaLle to find 1lw 
femoral a.r tery without J oooeni n~ t he tou rn iqu et, or to di s::-cet nroun<.l th t· 
neck or 1he !'-Capu la in an attempt to cut into the shoulcl1·1·-joi11 t; yet tlw 
"'urg-eon must not, in hi::; zeal for t he culti\'lltion of anatomy, nC'gl<.'ct tiH' 
otlu·r hrarH.:h<>s of nwdi f'al science. The imporlance, a nd even necc:-:"ity, of 
a thorough knowledµ;c of practical anatomy can, ind(·cd, scarce\.'' be O\·C'r
rated; yet it is more <'sseutiol for the surµ;eo n to be w~· ll n r:'C'd in palh
olo!!_Y nu ll therapeutics (o r , in ot h<.'1' wordH, 10 be a n a{·compfo•lwd phy~i
cian ) than it i::; fo r him to know the atta~hmcnt~ of ?'·cry mu:-.clc iu I he 
body, or all the po::;!-< ihlC' n 1rintionf'l of a r terial di f<lrihut ion 

Circumstances Affecting Results ofOperations.-Tlw s11ccc8s 
of ~111 operation does not, however , hy any m<.'11n s clepcn<l a ltow•thrr upo n 
the skill o r the !'\urg·(• on. Every one must kn ow, from his own C'xperi€'nce, 
that during- certain period ~. or in certain clasf'le~ of patient~, tlw g-raveRL 
operrttions ha,-e Ucen followe? by fa vorni>lc n•sults, while a1110~1 g- a .different 
!'-Ct of patients, 0 1· at other times, dea th ha.s seemed almo:>t rnev1ta1Jly to 
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follow CYL'll the sliJ!hlc~l usc of the knife. Ynrious rircum:-;lunces inHucncr 
tlw rNmlts of operation!'. . . 

Ay~.-TIH~ age of a patir11l is n \'ery importnnt point for con:=;.1dernl~o11; 

;;~;_;~:'~:~~~E~.§;;i~~'.'.;f (,fil11:~H\¥~'.it~ 
charncterh•tic of childhood A child neithl'r look:-; forward to an opl'rallon 

~~~~~/~~:,:;.~~~~·~:~~:F'fr;~~~'.:7~:~,;:;~ ;:·;:~~'.i#;~jgf ,'.,~~~,~Jf~~:f J~~DiPt!~~:: 
prmtion than the older child. while, on Lhc othN hnn<l, an opc1:ntion mig-ht 
lw pl'rfoctly proper and suitable if 1wrfonned on a !-'trong· n11d v1~orou,..; 1~mn 
in tlw prinw of life, wllich would be little hNtL'r than hutthNy 1f practl .... ('<I 
on one to1trrin~ on tlw \'l'fg'C of the µ-ra\'e. E:-prl'iall.\· a:0; regard,.; what 
:ll't' sOllll'tilllL':-; CalJt•d OJlt'rl\lions of 1•/t>cliun 01' or l'01ll]Jfai.<.;nnce, is lbl' ngt• 

~,'.~:,~,~~.'l;~~::'.'L:~:~f::;!~:::~~~H:~i,;.::~;::::~~~:;~;~~~~:r~:.;~~,~~~,~;~:r:::~~~:~~~ 
pla~tic 01w1·ation fol' her n•licf, thou;..:h p('rhap,.; thal. opcral.ion mi.:.rht <·ntoil 
Jon.!.I.' confirH'ment, and ntig-hl. ('Ven serinu,.;I.'· cndalll.!,'(•r life; hut to pra<·tbe 
~uch n.n opcr:1tion on a witherl'd crone, who <'ould ~tt lw,..;t hope for but n 
few month,.; or year~ of <'xii-:.tt.•nrc, would be :-:uprc11H·ly l'idiculou~, \\ere it 
not a.b~olutcl.\' improper. 

The (le1wnd ,<.;fotf' of a patient's hPn/th exerci:-es nn importnnl influence 
upon thr :-;uccei"s of an operatio11. Hc11ee it i,.; oh:-f•ncd that tbo:"C who~e 
01'cupati1)n has been of an cxhausti11,:.r or otberwi"(' unlwaltby charal·ter, 
hC':-tr OJH'ratiuns WOl'6C than thol"C who,.;e Ji,·e::; ba\'C l>f'en spent under morl' 
fa,·ornblc ci1Tum::;tnncr:_.:.. Thi~ i:.; one rea,.on ,,·h.'· !-'eriouti operations, sueh 
a.,.; a.1111u1tatio11::-, are Jc:-:::; i-;ucl'essful amon,!.!' the inmate~ or our lar,!!t' tity 
ho:-:pital:-: (for their patient:.; nrP usually dt•riq•d frorn the lea~l healthy cla:-::-. 
of inhabitants), than among- he-arty a,!!riculturi::'ts who hring to tbc opern1-
inp;-tnhlt• n COil~litution unimpn,ired by l 1 itlwr the di::-<'fl~C'~ or t}H' vices or 

~·,~ ~;'~ I \~~;trc ~1~'~n ~~; dtoi~; :.;i1~ 1ri(~il~ll~~ ~~~ ~ \l~l';o ~~ii~rJ)~'1t~\~·et l~~t·e~;l<~~~~::> ~~ ':~'.1h i~ ;: 
mny IJP rendered needful by the co11ftiet or th<' day WOl':'C than ir tlwir 
gcrwrnl condilion had h<'l'n unimpaired by tll1!1.•cedL•nl. snfft·ring-. 

'l'hc r•onditio11 of parlir·11lar organ.-; ~hould he curl'fully inquir('d into in 
Pstimatin~ the ('\ianc<>s or suce1.•:.;,.; af1er any upNation. No onr would think 

:i~:~~~:~:~l'·~~~~::~~~:,:'.~1::':1i'~:~~;';~~::~~::~1~;(1::~;'..~ei~!f'~~'.·~:•:;\'';~~~~l~'::»~.;t,;~:::'.: 
~:~~aiT~~,1~·t~~t~~S~,~\ \~1~(~;~~~,;~t~ ~f. ~1~1;r;:~\~';l/~;~~;!~~,'.\1:~t ';~c ~~~1~~~~i~t~~;·,: 

~gt1i'.:).~~l~~i~;gr:~t.~~~~i~~i:§.~i?iii\:~:x;~.~;~;~;j;~~~f1~:~;;;~:~~\·:i 
ilition or 7H·eg1wm·y rnn~· be <·ont-i<lC'rcd a contra-indication to nn\' opl'ra-
t.ion which can be properly JIO!-;tpont·d until aflf'r co11fincmcnt. -

II p'~'llll(~ J~:,ll~~~~~·:~:t~}t 0~~~~ ir~i,~::118~,t~l;:!J r~~e~1,1 ~1 J 1~1~~~· u ~1 ~;:~~~j~~:l ;:l :j1j1 \fli~\~::1\~ 
of\\ hid1 tippl':l.I' to be or a Jymphuti<: temperament, !:'CCIII lo tolerate U(ll'l'lt-
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lions which amon!?' other nations would he extremely fatal. An indi\·idual 
of a chC'erful, light, and buoyant di5lpo:--itio11, has, I think, a lietter r·lrnnce 
of l'('CO\·ery from a given op<'rntion tlHtn e ither one who i:-> µ:loomy antl 
who fear . .; the npproac:h of rlenth, or one who calmly and philosophically 
make:; up his mind to eitlwr altl'rnntivc. 

The hygfr11ic conditions to which n patil•nt is subjected hl'forc, at tlw 
time of, and after ~uhmitting to 1.1u operation, rxcrci~e n rnarked influenc:c 
upon its :;ucce:-<:; or failure. ....-\. man who i~ h:1\f starved if'. i11 no co11dition 
to under;.ro a ~eriou~ 01wratio11, nor, on the otlwr hand, is 0111..• who haliit
uall,r O\·ertaxe::. his di.~e:;tin• powers by too much indulgt•nce in rieh arid 
~timulating- food, or who exlrnu::;ts hi.:; 11er\'OU8 system by intoxiea1ion. 
Tho:-<<'\\ bo have long been expo~ea to a close and impure atmosphere, or 
who ha,·c con:::tantly inhaled noxious l'Xhalations, whether of aninrnl or 
of ,.<',!?.'('ltlhlr origin, nrc 11':-<s nhle to underp:o an operation thnn t h o:<P who 
lrnn• I ind in larg-t: and well.Hntilated npartnwnts, and in a healthy Joenlity. 
'l'be hyi-!'ienic i;urroundinµ·s of the patient at the time of operation are al:-o 
of g'l'('<lt importance. Exc<'pl i11 ca~e of nercs:::ity, no operation !-'houlcl be 
done in ,.el'.'' hot weather, 01· during tbe prevaleuee of an epidernie, C:-· 

pt•ciall.'· of :;uch di~ea::'CS as t'rysipclas or hoi.pit.a l gangrene. The room in 
which au operation is d()nc should be large, well ventilated, aud, in C'old 
weather, well warmed i it f->hould be kept scru pulou:>ly clcau. 'L'he arm:· 
:rnq.reun mu~t. ind(•ed, praeti::=c hi:-; art in col<l and rain, or under the full rays 
of the ~ummer !-'Un; bis operations rtre cmine11tly those of nece~sity, rrncl 
mu:-;t he done under circurn~tancc:; which be cannot control. But in ci,· ii 
ho:-;pital:-;, and in most in stances in private practice, the operator t:an seen re 
such :;;urrounclings as are needful for his patient's welfare. In certain 
operation.::;, as ia thos.e which involre cxten:; iv e exposure of the abdominal 
cavity, these external coucl it.i ons an:- uf extreme iniportnnce; I ~hould not 
com•icler :iny man justified i11 performing ornriotomy in a. cold, a <lamp, or 
a fou l room 

After an operntiun a. patient ~hould be placed in 1 he be.r::.t po:"sible 
hyitit•uic condiLion~. A:-; e\'Cry operation (exct•pt, pe1·bnps, the ,·er:· 
sli,Q"hte:-;t) is followed nec:c:;~arily by inflamrnation, what has :tlrcad:· been 
dc:.--crihed ais the hygienic treatment of the inflammatory proce:-;s :-;houhl lit' 
immediately adopted. \\'hi le the dig-e~tive powN~ should not be bmdPncd 
by thP admini:--tr:ition of heary or irritating food, Lhe patient must not be 
tilar\'t'd, undt'r 1be impre~~ion that !:iUch a cour~e can pn.'\"ent the de,·e lop
ment of inflammation. I know of no food heller ctd<ipted to the condition 
of a. patient immediately after an oprrntion t.han milk, and hence J com
monly dircC'~ milk-diet under i.uc:h circum . .;;rnnceis. If it seen1 to oppress 
the ~to mach, or if thrre be any tcnclPncy to \'omitin.~r, the milk ma.,v he 
diluted with one-fourth or one.third its lrnlk of lime.waler. The after
treutment of a patient who ha:-; ~ub 111it ted to an operation should be c:oa
duetcd in a clean nnd weJ].n:'ntilatPCl room, s ufficiently Ja.rge to allow from 
1500 to 2000 cubic feet of space for end1 b<'d which it may contain. In 
{'stimatinµ; the cubic capocity of a room, it is unfair to consider 7reat 
height as compenisatinp; for limited dimensions in other reispccts; 1tncl the 

~~.::~ef~~t;h~~;:~n~10~ri~1~~'\1~ecdcsul~fc ~~p~1~~~~d~~ ~:l~~~<tl~~~t~~l~~1~ ~~c~~s~h~ 
st1rnd;1rd. Too much Btr e:-;is cannot be laid upon the importance of free 

~:°,~'~::;,'7r~,1{::;:t': 1:~~,:~:~r~~t~~:j~;fa{~~~
1

~~:ii~,~~~:,~'i;~~:!Fl.£~~';:;r;~:,~~~ 
ridge ventilation, clobc, as they would iuvariably have been had the pata•ntti 
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and lw-.pital attc·ndants found it practicnhle to mak(' them i;;o. TlwrC' i_~ 
room for ~hplicislll as to th<' prattical ut;:~~;~'I ~f~.:~~1: 1•:;~.i~T~ ~~!fli~:~11~;:~~:.r 1

1;~·(1.:~ 

1"10.10.-Wardcarriagc. 

s~~1r)~~~ld ~,'.1:~~:~(~~cn~·;~_;,til~ i1'i1~:1 ·\.;,'; 
~\~i·;:g~ ~::'lt~·1 ~~~: 1111~ 1~: i~e~~~~·j ~:r 1~~7;~ 
ward. \\rliilt• thC' !-iUr.g-cou would 
of cour~e nol \\ i,..h to expo~e hi!' 
paLi('nt lo a draught, anti would 
t!H.'l't'fon• take care not to plal't' :1 
be<l immedint<'ly beneath an opt•n 
widow, yet it is alway:; bl'tl(•r to 
run the ril-ik of having 100 1111u·h 
than hy any chance to lrnvc too 
littk frel'h air. 

Not only shouJ<l O\°Cr-rrowdini! 
be a\'oickd in a ho .... pital ward, but 
the ~uri!eon "hould adopt rnt·nn!' 
to a\·oid all i=:.oun:e=' of zymotie 
poisoning- from contag-iou:-; Cn11111a

tio11i::, wllC'ther ~n~eoui; or otht•rwii::c. For thi~ purpo::;e, tbe ward ~bould 
liC' kt•pt ~f·rupulou:--ly c.:lean: all rxcrcta !:i l1011ld be rcmo,·ed as :.:oon n..; pos
sihl(', :rnd if thii; e;uinot be at onct· don<', disinfectants, a.nd o::-pecially tho~c 
co11lni11ir1g <'h lorine or cn rholic acid, !-.houlcl be frt•cl,v used. Tile ward 
should eontitin no unneees~nry furniture; there shonld hf' no pitlur1•-: or 
en~nn·ing-s hua~ about the wall~. and bed-curtain.;; :--hould he ::.tric:tly for
bicld(•n; these all sen·,· as ne4~ to collect a11'" noxious exhnlation:-; width 
ma~' 1wrmcatc the atmo..;phrrc. If any ca;-;e of ery;-;ipeJa:-;, pyremia, teta1111s, 
or hospital gangrene occur in n ward, the afft'l'tod pt•r::.on !"lbould be at 
once l"l'lllO\'C<l to an i:5olalf•tl aparlnwnt, or al lt•ast SC"paratl'Cl a~ widely a!oi 
po!-i-.ihle from other wounded patients; these disra~rs, if uol dircC'ti,V con
ta,;.rious, at loa!=it do harm by impail'ing the quality of !hr :-illl'l'OU!Hling air. 

Grt·al care l'hould lie eX('ITi:--cd in dressing wound;-;, to a .. ·oi<l nil po..;sibl(' 
-:oun·c;0; of inft'ction. l"or this purpo:-;e the "ward ci11Tiag-e," introclurcd 
i11to ho:-;pitnl practice in this country b~' Dr. Thonn•~ G. ~[orton, i:". an ad
mirnl1lt• <-0ntri\•an<'e. (Fig-. 10.) 'l'bC' mo .... L important feature of thi~ 

~Ei~~'.~11~~ ~·t~ ~i::i~~ b~ 1~ 1 :~~~~~~11;)~~~·~ 1;~ :~~~:,i\l~l~ ~=a·~~:·~~ o~~· 3l~~~·~i·:eg1~~:~uf ~l1~~:l o: 
portnl1lt 1 rl'::-en'oir, :;o that c•n·ry wound can be wa1'hecl with a fre1'h, run
nin~ :..;tn·am. [f !:ipon~es be eniployed, C\'ery pali<·nt !.-'houlcl lrnvc his own, 
and tlw~· !-.hou ld be frequently rt•ncwe<l; :L ph·dg-(•t, uf tow or ah~orl:>t.•nt 

\j~;~~~l;f 1t~f J}\~f :}.i!E~t;::1~it~;;f :~¥i~~i~ 
It i~ well for the sur~eon to wa"h his own band~ frequenth· in goiiw 

from cn--t• to cas.e, and he should enforce scnqnilous clt•n.nlin(':-;g On the pa.rl 
of hi:s drc . ..;ser:;; and nurses; these may seem trivia.I mattcri::, but it is upon 

co~!~;~t~~~;-~:~n Gamgee employs an artifiuial spongu madt.i of al>soi·bent totton amt 



CAUSES OF DEATH AFTER OPERATION. 77 

lhc attention paid to ju~t such things as these that the well-doing of n 
sur:.rical ward oflcn clepencl1i 

Causes of Death after Operation.-A patient mny he in a ,!'.!'OOd 
couditiun for an operation, the operation itself' may be mo::.t !'1-kilfully exe
cuted, the hygienic conditions by which the patient i)i .c;urroundrd rnay be 
excellent, nnd yet 1 he apparent!.'· he.st-grounded hope~ of succes~ may be 
disappointed IJy denth following- the operation, !'l-On11..•tin1e:;i with /.!Teat 
rapidit.v. 'l'hcrr is no :-;uhjcct which ha~ gn·ater cl11imR for the surµ·eon's 
considcrntion t lrnn that of the cause~ of death aj~Pr operation. ThcF-e 
rauses may, of course, be very vario11s i Lut thcre are some whid1 ~ecm 
to be so immeciiatel_'I ('Onnectecl with the cirenmistauces of an operntion 
IHwing Leen perfonneU, a8 to merit special mention in this pla<·e. 

Shock.-A putient may die from the direct shock of the operation. A~ 
will be explailwd more foll.\· "·hen SpC'aking of i::.hock as one of llH' con$ti
tutional effects of external violenct', there i~ a P'>Sitive physical affection 
knowu as shock. to be di;)tingui~hed from the mental emotion and pertur
bation which !'-Ometimes receive the ~amc nanw. Hence it is erroneous to 
$ay, as is often done, tlrnt the occurrence of ~hock is prC\1 ented by the UH' 
of anresthetics; the sensat ion of pain b indeed done away with, and much 
of the mental anxiety which was formerly the cause of inten~<' agony be
fore aud during- an operation' is no doubt nvoided; but there is n powerful 
cau:-e of po~iti,·e phs::.ical depre~sion which, in some dcgTce, attenclf: cYery 
operation, and to ob\·iate which, no certain means, as far as I know, have 
yet bcC'n found. .A patient may come to the operatiug-table in a perfectly 
composed and even cheerful frame of mind, remain in a stnte of complete 
ana:~thesia during the whole operation, and yet, without any great lo~s of 
blood or other obvious callse, die ,,·ithin a few hours aftC'r its termination , 
from a purely phs:sical condition of shock. 

The t'jbock of Rome opcrntions is much greater than that of others; thus 
1\ large amputation, as throllgb the thigh or at the hip-joint, is attended 
with more shock than one through the IC'g- or al'm; the remova l of a tumor 
in the immediate proximity of the hasc of' the t<kull is attended with more 
~bock than the taking- away of a mucb larger mass from ~mother part of the 
body; and there i~ $Ometimes obsen-C'd in the compa.rnti,·ely slight opera
tion ofcastr:ition, a marked failure of the pul::;e at the in::stant of <lidding 
the spermatic cord. J lul\-e no doubt that shock is often incl'eased hy the 
patient becoming- chilled during an operation; hence T alwnys insi::;t that 
all of the Lody except the immediate seat of operation shall be kept cornred 
with warm blankets, and in caRcs of a \'C J"\' severe character I often have 
hot cnns applied, e\·en on the operating-lable itself. The treatment of 
shock, after an operation, is to he conducted by keeping the patient as quiet 
a:; possible, in a. recumbent position, and endeavoring to promote reaction 
hy internal and external stimulation. Sinapisms may be applied to the 
cbcst, abdo111('11, and inside or the thighs, and hot bricks, or bottles filled 
wilh hot watel', should be placed under the Ledclothes, so a::; to produce an 
equable warmth of temperature. Jn bospitalB-, metallic or India-rubber 
foot-warmers are provided, a.n<.I !!hould always be in readiness. While the 
body is to be kept warm, free access of air to the lungs must be secured by 
opening the winclows1 if necessary, and even hy fanning. Friction s are 
often directed, but are of somewhat doubtful utility, as rather tending, in 
thcmseh'e:;, to exhaust the patient. Brandy and ammonia may be given 
hy the mouth , if the patient is able to swallow, and if not, may be ad min-
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i!";tered b\· the reel um or ether m:n- be rrj,·en by Rubcutnncous injection. 
Koltmari and Ma,·o :Rnb:-:on reronHi1en<.I ~nline ti·nn!'f11!-.ion. A t:-timuhtting 
ent•ma of oil of t~rpemine, bC'ntcn with yelk of eµ;;:r, i~ often ,·e~y ~erv i cr
able. Lund emplovs rn<·mnta of q11i11ia and cnmphornted trnctUl'e of 
opium, while quinin-i!; nlRo rccomqiended aR a prophylactic by Ea~ley and 
hy Hunter McGuire, as iH r-.trychnia, hypodermically, by F. X. Dercum. 
'l'be internal admini!-itrntion of belladonna is ad\'i!'ed hy R. Weber, and 
that of digitalis, in lnl'ge do!'e~. by Brunton. Atropia, hypodermicnlly, i!-: 
C'mployed by Stimson. As :;;oon aR partial reaction haR taken place, a full 
do!'e of morphia ~hould be given, and tbi5-, I think, i:; preferably done sub
cutaneour-;ly. A sixth or a qunrter of a grain of morphia, injected under 
the l'kin, iR more quickly a.b~orht'd, and therefore more prompt in its effects, 
than a much lar).!er dose exhibited in the ordinary way. I t is surprioing 
how much benefit a pntient :;:uffering' from shock will derive froru ernn B 
quortcr or half ttn hour's naturnl sleep i a cup of strong beef.tea, well 
!"C'l\~oned with pepper, should be in readiness to be adm inistered as soon 
as the patient awakes. 

A;.; there is always risk of reaction running into ,·iolent traumatic or in
flammatory fe\•er, it is \\'ell for the surgeon, a::; far a~ possible, to u:--e ex
ternal Rtimu lation, and tho~e internal remedies which are more evaue:-ecnt 
i11 thPir cfTeclR, Ruch as ammonin, rather than brandy or other preparations 
of alcohol. It is Rometimel'i necc~sary to delay the drc:::sing- of an operation 
wound on account of the occurrence of shock i under Ruch circum;-:.tances, 
when reaction has occurred, the dre~sing s hould be effected as simply and 
with as little pain as poss ibll•. I have ~een grtl\·e injury accrne from the 
introduction of suture:; in the cnse of patients just reco,·eriag from tbe 
i-hock of an operation . 

'l'he older writers deseribcd what they called "!iPCondary or in:rtdio1ls 
shork, 11 which might eome on suh:-:equently to, or independently of, the 
occurrl'ncc of the prinrnry form. Thi;-:., which is the rnost fatal ,·ariety of 
shock, is developed at an interval of from SC\'eral hOurs to one. two, or 
more- days after an operation; it hi, I UelieYe, in mo8t if not in nll cast's, 
dependent on the format ion of hcart-clots, 1 which may cause death by 
directl.v embarrassing the action of that organ, or more remote ly by frag
mcntR becoming detached and plugging the arteries of the brain or lungs, 
a. fatal result being thue. cR.uscd by the proce:o;:-i; known as emboli8m. Either 
primary :.;hock or ~'l'cat loF5 of lllood would, by dimini~hinµ- the force of 
thP circulation, tend to increaFe the risk of this formation of heart-clot!'. 
The mo~t prnmh•ing mode of tr('otment cousi::5ts in tbe free administration 
of ammonia, either hy t.hc mouth_(i,·e grains of the carbonate being given 
every half hour-or by the intnlxcnou:; injection of diluted aqua ammonia>, 
Iii; recommended by Cotton, of Edinburgh. 

Hemor1·hage at the lime of or subsequent to nn operation is \'Cry often 
the ca~~e of death; nothing can be more C'rroneouo than to a~sert, a.s i~ 
i-iOl11C't1mes done, that a moderate los~ of blood during an operation is bene
ficial to the patient. Every drop of hlood is rnlttable, and thoug-h we mav 
11ot J!O so far as to say, with !:=Ollie of our prt'dece:::sors, that blood b th~e 
liquid l.ife of the bod>', there can b~ no qu('stion that there is no ~urer way 
of mu king aa operation unsucce:::~ful than to neglect C\'Cn apparentlv slight 
hemorr~age. .The absolute amo1111l of blood lost during an opcfation i~ 
not ~o uumed1ately the caus.e of danp-er us the rapidity with which the 

1 Fayl't>r has ~Htrli~ularly insisted upon tl~P frequency of death after operations from 
the fo~mation ot flbrmous t:oagnla in lht: ~1ght.side of the heal't, and believt-e that a. 
mala.r1ous stale of the blood acls as a prt:rl1~porn1g: cause of such coagulation. 



CAUSES OF DEATH AFTER OPERATfON . 7H 

bleeding occurs. I have seen an arnpptation at the hip-join t iu wbieh one 
or at most two or three jets from lbe femoral artcry 1 to~(·ther with Llw 
1'hock of the operat ion , produced a ~tute of collapse from whicb the pati<'nt 
never rallied; while I ha\·c seen a much larger quantity of hlood lo~t in 
otber operations, where the How wus more gradual, nnd in which the re
sult in g depression was scarcely perceptible. lnlermediale 01· 1'11/Prmediary 
hemorrhage, as it is s.omctimes called, is apt to ot·c:ur whC'n tho patient 
beg:iu~ to react from the state of a1H('$t hesin 1 and after he has bccOml' 
warm in bed, from vessels having e~caped the surgeon 71!\ notice when the 
force of the circulat ion was depres~cd; hence , if there has been much 
shock 1 or if the operator has been unable to detl'ct the mouth s of' ve~~els 
whid yet he knows must ha\·e been di,·ided , it is well to po~tponc thl' 
Hnal closure of the wound unlil ofter complete reaction. SeC'ondary 
hemorrha9e rna_v come on at any period betwe<>n the oceu1TcnC'e of rc
a<:tion and the ultimate herding of the wound i it may result frnm the 
premature detachment of liµatures , cithcl' from their having Leen in the 
first place insecurely applied or f'rom r-rnbsequent inflammatory <:hnnµ.·e1' in 
the coats of the vesse\~1 or it may be due to the occurrence of ~loughing. 
openin,!l" vessels which had not been divided, or at a part higher than thr 
point of liJ?'ation. The treatment of surgical hemorrhoge will be dr:;cl'ibPfl 
wben considering wounds of arteries. 

A patient may die after an operation from the viol<>ncc of thr i1~ffam
malfon or of the accompanying 1"n.fiammatory f<n·er, "hich, l'XCepl in 
::-li.!!ht cases, necesf'arily ensuC'~. The symptoms and treatment of tlH.'~<' 
conditions have been sufficiently dbcussed in Chapters I. and I I., and 
need not be again referred to here. 

A patient may die after an operation from cau~Ps ]Jreviou:-ly in e:ri.<;ffn("(' 
whieh the opcrntion bas not bet'n able to remo,·e, or which it ha8 urnt,·oid
al1ly agfrravated; as an intitance of the former coutingcncy, I 111 0,y refer lo 
the clcath.s from hC'ctic and Ruppurative f'XhauRt ion \Yhich follow Hc:ision~ 
of jointR; of the latter, deflth from pre-existing· peritonitis after the opera
tion of herniotomy. Tbe unfavorable influence of renal di~ea:::e upon the 
re~ults of operations was pointed out man.v yrar;; since by Dr. Chevers, 
and Ycrneuil has recently shown that a similar unfavorable influenc(• i!-i 
exerci::ed by disease:; of the liver and other \·iscera. Fatty d('generation 
of the bowel is beliered by l(1 umeaux Jordan to he a. cause of persistt•nt 
\"Omiting and death after many opel'ations1 p11rticularly thoi;c upon tlit· 
ul.iclominal or pelvic organs . 

.Finally, patients after opcrntion arc freqnently curried off by 
affection8 which 1 while not necessarily dependent on the performanct· 
an operation, yet follow the use of the knil{~ with :')ufficient frl~quen(·y to 
entit le us to consider the 01wrutio11 as their exciting cau:::<t~. They art' 
chiefly erysipelas, pyr£rnia, ho.<.:pital gangrenP, diffuse in.flammahon of 
the areolar ti:-sue, and, more rarely, frlanus; the~e will be rcforred to in 
their proper place, and are mentioned now mrrcly to complete this \'ie"· 
of the subject. Scarlelf.:ver i~ regarded by En ,i.diRh sut"geon~ as a scriou~ 
and not uncommon srquel of operations but r hat·e ~een nothing in my 
own experience to lead me to (·onsicler its occurrence other thon a coinci
dt'nce. I have, however, Ret•ernl times seen f'rythema follon· operation:-;, 
and have known it. to lie mi:-takcn, on t.he one honrl for scarlet fever, and 
on the other for er.vsipela~. 1 An operation wound , as a.uy other wound, 
may become the seat of diphtheritic deposif 1 accompnnied by low consti-

1 See an interesting paper on "Ernptiotl!I aft .. r R~·('t·nt 0pt'ni.lion8," liy Mr . E. ('. 
Stirling, in St. George's Hos1•itul ReJX11·1s, vol. x., 18i11. 
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tutional ~ymptom:-o "hic·h mu~t he trrated on the ;.;nnit• principlei::. lh .!!' 11 i~ 4 • 
~~~n1::·1~1;~~.i~~~11cr in lrcaling a cn:--c of cliphthnia occurring under other ('Ir· 

Preparation of Patients for Operation.-l 11 \'i(·.w o~ tlu.· g-~·f•ut 

::; :;~~:.~.:-;~~;:·: ;;~'.:~~~ ::~1:.~:;~:;.1~.;:~ ~C::E~1~! :~~:~:; \'~:·E~~.;:;,::
0

!'::,~~o ~r~~;::~:-;~ 
attc·ndin~ to the /Jrt'}J(trafion o/' a 7Jnlit:'nl fur CJ/)t'rafi()n. 

In mnrw caH_'~. nnfortunat('I\· tht•n• is hut little tinH" offered for prr-

\)ll:,~:f ~i.i,t;::Iii~Li!~~e~f i:~~;~l~~Ci:E~~~,;.~jX:\~\~~;,:~~t:if g tl;~:g~~·i 
:·l~=l~!~;ti~i~~ ~1~:~. ~r1~~c~~· ~:~t· /11~~;~.~::~~a;:;r~h~:\~'i1~::;~1l~itr~;c~~'dt~~;~~~:~~;no: 
;~~r:~·d~~1l11i~·~;ti!11\1~~· 1:~,ri~~·~1~~c;~,,11)1~1(~:.s~~i~;1 t~~~~~!~;~ ;~ ~·,~t~:~~!~1 7oa~ 11~~ ~t1'.:;;.~:i 
of tlw knifl' than he W(lnld lw othcrwiH' 

~~,f.~~:,:f ::fa:~~c:~;:~:.~~t~:::ri~~,~~~~~~~~:~~~::~i~j:;·l~:~\~~~i~~~~:~i~~:~:~}.; 
Of <'0111',.;l' 110 Olll' WOUid think of performing Ull)' oprrntion of COm]Jlrti~anc·e 
without 1lic full ron-.cnt of thr patient, but wlwrc an oprration is imme
diately nPtP,.;i--ary to Jo.are lift·. a!:' in a ca5e of' strnngulatrd hernia. 01 of in
ju1·y rrqui1·ing primary nmputation, the ,::urgeon's position i;;; one of greut 
perplexity. 

J f the patient be l.I rhiJd, the CO!lf'ent of the parrnts is quite Sllffi{'irnt j if 
an adnll, iJut 111rnbl(' from i11toxication or other cauf::c to jud:;.rP for him.:-elf, 
the con!-'l'nl of a near relation or friend who il-' comprt1•nt to decide the ml\l
tcr shoulcl he obtainc·d i in the a.hsenre of the parent~ or othl'r relath'l'", the 
i-urgcvn mu:4 ph1l'(' himt-><'lf ns it were in low 7>orenlis, nnd do fearle~:-;l_,. 
whnt h1• thinks best for hi::; patient. H, however, an adult in full poi-;;:.cis· 
sion of' hi:-; fo('11lties rdn"C' an oprration, or if, in the case of a. child, tht: 
parent~ rdu,.;c for him, I cannot think it the duty of the SUl'g'eon to pcr~ii:-t 
ia opl'rnting- under snd1 circum:-;lanccs; he should rcmemher thnt 8pon
laneous 1·ce0Hrit·!; do 01«·a"ionally occur in the most unpromi:sing ca~e~. 
and tbnt, 011 thr other hand, 1lcath may ver)· likdy follow lhe most cli::rihle 
and he .... t-<·xecuted operation; and when the true state of the ca!!'.c· and tlw 
impcnttivt• nc<·1·st">il)· (humanly speaking) of tbe operation have IJcen clear!.' 
and fully t•xplained , 1 cannot think that tbf' ~rnrgeon ~houlcl be beld re:::pon· 
~iblc for the con::('ctUenres of obstinate refusal 011 the part of the patient or 
his frit1 nds. 

Pre7mralvr!I '.l'realmf'nf.-'l'hc requisite con,.;ent hn,·in,z hecn obtained, 

;.~wa~;-y:"r,~· 1~~-~~1~:l~~1t1;)11'..~~~ t(;.~a ~n~:~~;t {~c~~, ~1~\ ~·~::s~~t':~~~i ~~';11~ ~~c~~~~1~:~· 1~ 
d.l'pktt', ~ pat~ent. whNhl•r by lMeding or viol~·nt puqdng, before nn opCrn-
11on. I he dwt should hr n·~ulated. such articles us arc known to be irri
tating and diftkult of cli~estion beinf! avoided, whill' tbc intestinal and 
otber !'t·cretions arr IJroufrht into a healthy condition bv the use of mild 

~,~~,~ii~I1~~·~0.:',~~;':,~~~,~~~~, ~:.~:\~~~~,;~~~:'.~,H~i~ ~;1 ,::;~11;,;~~~ Jic~~,;i~ :f ~~'. 
what accu ... 10111ed to their new <1unrll'r!5 and the new faces that :::.uiTouiHl 
them; as they are frrqul'ntl_v in 11 ~tutc of debility, it is often cssc•ntinl to 
put tlwlli upou a t·our ... r or tonic.s, with nutritious food, and C\'Cll free 
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~timulation, before they can be brought int.o a condition for operation. In 
the en!':e of diabetic patiunbi, Fischer advises the pr(·Jiminary admioi:stration 
of ca1·bolic: acid, in small but frequen tly repeated doses. 

It i.::; usually proper, the nig-ht before an opel'ation, to admini:::.ter a mild 
1.:athartic, such as a dose of castor oil, and the next morning to <'n1pty the 
lower bowels by an enema; thi~ is especially important in case the rectum 
01· adjoining pnrts are to be i1H•o\vccl in the operation, but is desirable 
u1u]er nil circumstances, as it obYiates the need of a f'C'crtl evacuation for 
,;ome days afterward~, ond thus saves a good deal of' fatigue and exposure, 
which arc always unclesiralJle, n11d occasionally very prejudicial. In the 
<·a~c of a woman, the operation s hould not be clone during a menstmal 
per iod or during prC'g11unry, if the exig-encics of the case admit of po:-;;t
ponement. The patient shou ld be loosely clad, and, if much bleeding be 
anticipated, ~hould wear nn additional garment, which can be removed 
afteL' the operation. No solid food i;;hould be given, if an anoosthetic is to 
he used, for sevrral hou1·s pre\•iou~ to its administration. All preliminary 
arrangement:; should, if pos~ ibl e, be completed brfore the anresthetic is 
~iH•n, as there cnn be no doubt that prolonged a.n::esthcsia exercises an 
uufinorable influence upon the succc~:; of an operntion. The rule upon 
thi~ point must, ho we Hr, n1.ry with the individual ca~e; thus if an opera
tion on a woman will nece:-~itate <'xposure of the per:-;on, it is obviously 
better that the ani~:-.thrtic shou ld be admini:-":tered before thf> patient is rc
rno\·e<l from her bed, and that the final a1·nrngements should be postponed 
n nti\ :-;he has become uneon=-cious. 

Preliminory Arrangement~.-The surgeon shou ld himself see that the 
patient is ia good condition for the operation, and that all nceeF.~ary pre
parntion:-. h3\·e heen made; the opernting-tablcshould be firm and sol id , of 
a height sufilcient to preYent the necessity of the surgeon1s being fatigued 
hy titoopin;.r, and ~urmounted by a thin mattrm::s covered with oil-cloth and 
a clean sheet, or by folded bla11ket::;i it should be placed in a. good light (a 
northern exposure is 11:-;ually considered the best), nncl f'hou ld he provided 
with pillows and with additional c0Yeri 11gs to throw o\·er t.hc patient. 
Tbe be:--t time for an operation, in this region of counlry, is in the fore
noon i if it be a dull day, or if the operat ion be unavoidahly performed in 
the afternoon or e,·ening, the surgeon must see that proper arrangeruents 
htn-c been made for pro\·idiug artificial light. The nccet::>sary im~truments 
..:hould be carefully arranged in the order in which they are to be employed, 
placed iu a ~uitable trny, and co\·ered with a clean towel until the t ime has 
come to u:<e them; it i:-: a good rule LO tbi nk over beforch1wd all the steps 
of the operation and the poti:-ible co ntingen cie.~ that may arise, and to pro
,·idc the proper instrument~ ac:cordingly. Tho surgeon must instruct each 
uf his a~:o;istants as to the duties he is expected to perform, and eac:b as
-.i~taut F-hould, as far a~ possible, confine himF-elf to his owu duties and not 
i11terfel'C \\-ith tho~e of thl· rest. For most operations two or three assi~-
1flnts are sunicient, and ft.w can require more than fi,·e, or at most six. 
One should take chnrge of the nnresthetic i another ha.nd the instruments; 
a third irnpport tlw part to he opC' ratcd on i a fomth lie ready to suppre~s 
hemorrhage, ete. All the needful dressings, ~ponge:-:1 hn~ins, bandage~. 
Ptt., :--hould hf' arrnnged \\here they can he readily reached. Having seen 
tl1 all the)'c preliniinal'ie~ (the patient Ueing in position, anresthetized, and 
1 he part to be· operated on clive:=:tccl of superfluous hair and clothing, and 
tliorouf!hly clcanF-e<l), the :-:urgeon is ready to begin the operation. It 
urnY !-'ecm nhno:::t ~tJperfluou:-: 10 F-aj' that on such an occasion the surgeon's 
pl'r~onal demeanor s hot ild hC' quiet and dig-nitied i eccentricities of costume 
;ind conduct !'houlll hC' avoitlt•cl, the perfC'ction of an operation consist ing 

6 



82 OPERATIONS IN GENERAL. 

greatly in th<' ::'implicity of its concomitant circu1~1:-;ta1~c~s. Th.ough the 
operntor nncl his a~si!:.tnnt!' mny, from natural ch:-;pos111011 .or !ro1.11 long 
habit, con11· to look upon an 01wration aR an enry-du.y affair,. it must be 
rt•na·m\Jcn'd that to the pntient and his friend:-; it i:-; an oc:ea81on fr.aug~t 
with the deepest interest and mo~t anxious ~olicitude i lwnec, both tor h1~ 
own reputation and ont of re:;ard to the feeling!-i ?f others, the ~urgeon 
$hould rep1'C'SS mnnife~tntions of excitement, aucl still more of l1·v1~y. 1t 
ma\' l"CC'JH ncedle~s to dwell so long upo11 thi:o: matter, and 1 do it only 
hecfiul'e I have frequently Hen the~e rea:-:onabk• :ulcs .neglected :;impl_,. 
through thoufrhllessnes::.. J know of one in:-;ta11ce rn winch, arter the hri-t 
incision wns made, an a!'sh;tnnt wus obliged to remove the operator's hnt, 
Je~t it should foll into the blood, nnd in which olmoRt all the b_ystandcr1' 
continued to solarc thcmi-.clvcs throughout the operation with pipe!:! or 
cigars. 

Operation.-Thc ~tcps of an operation Rhould all be planned in ad· 
vnnce, and the Jc~s talking that iR c1011e after the knifo has been once taken 
in hand the better. Time is not quite as important now as it wa~ before 
the days of anresthes.ia, but it is certainly not good for the patient if tlH.' 
surgeon be oblig·ed to ~top and hold a consultation a.t each stage of the 
operntion. 'l'he iuci~ions should lie made as mu(;h as possible in the line:-; 
of !he nalural deprcs.sions of the part, so that they will come together 
without undue tension 01· deformity ;1 th<'y should be sufficiently free, and 
made with a firm pre~sure sufficient to carry the knifo through the skin 
and superficial fascia at the first cut i at the :.:nme time the operator should 
never he in a hurry, a.ncl should not be mi~lccl by nny idea of fancied bold
ne~s into ~tabbin/! ras.hly into his patient's body-a cour~e which is ne,·er 
rcq1Ji1'itc, and which may occasionally lead the surgeon much deeper than 
he bas any wish or intention of going. Hemonhaµ-e during an operation 
s..hould be pre\'entecl by the use of a tonmiquet or E:-omarch's bandage, hy 
the pre:-osurc of an ai::.8i~tn11t1 s fingers, or by t1uickly catching each ve::;~el ai, 
it is cut with self-fastening hremostatic forceps..; it i1' e,·en F:.Ometime:-o 
de)o;irnbl<• to pause and !-'C'Curc each artery as it is divided. When Lht' 
operation is eomplett'd and all oozing of blood checked (which may br 
facilitated, after tying the vessels, by exposing the wound for a short tinw 
to the air, or by pouring O\'er it a stream of cold or of quite hot water, or 
by gently sopping it with akohol), the edges of the i1H:i1-ions ~hould be 
hrought together with sutures. .After operation~ in cases of tubcrculom; 
or malignant cli~eas~. F~lizct ach·ises that the raw !-iurfaces :5hould he sub· 
jetted to momentary contn.ct with the flame of a blowpipe. The introdnc· 
tion of i-titche~ is Les.t done while the patient is still in a state or ani:es· 
thcsia, though ir there have been much shock or hemorrhage, it i:;hould lJe 
defcrr<'cl until reaction has taken pin.cc. 'J'he sutures may be made of cat. 
p;ut, silk, ordinary thrcad 1 silkworm.gut, or mctnl. The lead suture ha~ 
the merit that it will not bC'ar a \•ery great !-itrni11, and thus acts aR a kind 

~!r~:[~t~>l~::~~e d~~~!~~~~n~:1~it:~e~e~~i~:~~xi~1~z~~~~e1~r~~~~~i1·~n~:~11:e~u~~;t~1; 
material than lead, and when ''err close approximation is required the 
harelip pin may be employed iu preforence to other forms of suture. For 
small wounds and gencrnlly for those about the face, my preforcnce jg for 
sutures of silkworm.gut or or line black silk. 

If tbc wound be extcns.ivc, it may be nccei-:sa1·y to give additional sup· 
port by means of adhesive pla:ster. Narrow Htrips should be used, to be 
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applied between the poiats of suture, and to extend some distance on 

~l~~~~~-1~:1~c~rd ~~ca i~l~i::1°~~a. ·~:.1:~c;~~~~~l~h~eu~~ l~~~~ a~cd ~r1~:=~~; \~~~m~~t 
l ti~ often a good plan to gh•e a hypodermic iujeclion of morphia before 
th(' pntient has quite recovered from t.bc effect of the anrostbclic. The 
after-treatment has already been rderrcd to (i:;cc page 15). 

'rhe surgeon should not, if practicable, leave his patient until he has 
seen him comfortably fixed in bed, till complete reaction has occurred, and 
till he is satisfied that no ribk of bleeding i.:-; to be anticipated. Ile s.bould 

~~~f ~~~ t~:~l~cft1~fr:~~~~n:u~~e ti~ ~1l~en~~1°a~~~ne~~·e~~ ~vfh~:: ~~t~~~~11 ~1g~~~~ 
i11tervnls between his visits. 

insanity after Operations.-111, Graube, 1Verth, Shepherd, Thomas, 
and oLher writers have called n,ttention to the occasional occurrence of 

r~;~~J ~Jl~~lt~el~j~;)~::~~jl~Clle~. eit~11~v:191~1~~~e~~ ~~:~llt~~~J~~n~i~~~D gr~l~~VO~ 
ca!-;es-botb after opl'rntion~ for hemorrboicl:5-. One of the patients was a 
young woman, and in her case the symptoms were of short duration, and 
indeed might ba\·e been considered as due to ,·iolcnt hysteria rather thn.n 
to in~anity i but the other, a middle.aged man, prc~ented evidences of posi
ti,·c dementia, with per:o;istent delusion::; and occa:-ionnl maniacal outbreaks, 
for ec,•eral weeks. This condition seems to be clue to the effect of the 
nervous tension and anxiety preceding the operation, acting perbrips upon 
a not ,·ery well-balanced mind and a body weakened by physical suffering, 
rather than to the use of on anrestbetic or to any circumstance directhr 
connected with the operation it:~elf. lt may he co

0

mpared with the i::ome
what analogous condition of puerperal insanity, and is entirely distinct 
from trawmatic deliri11m (E<ee Chapter \III.), with which condition it 
must not be confounded. The prognosis is generally fovoraLlc . 

.A.N&:STHETJCS. 

It must be acknowledged that a great change has been brought about in 
the practice of operative surgery by the introduction of Anrel}lhetics; pa· 
tieins will now submit to operations which formerly they \vould rather 
baxe died than endure, and thus many operations which without anre~. 
thesia would ha\'e been ab);olutely impracticable, are now perfectly feasible 
and are frequently employed. Jn thi::; way the range of opera.ti,·e surgery 
bus l>ecn greatly extend('d. The adv~rntn7cs deri\·cd from an::esthetics ore 
unquestionable; the patient is saved entirely from pni11 1 and in n. great 
deµTec from the mentttl anxiety and disquietude which formerly neccs,..arily 
preceded an operation; and it is probable, likewise, that the physical !:.hock 
of the operation is in some deg·rce diminished The ~urgeon is also enabled 
to con<:"ntrate bis ::ittention upon the duty before him, undistractcd by the 
cries and struggles of his pn.ticnt. Hut nre the benefits of anresthesia quite 
unacco111panied with n.ttenclant, though by no means countervailing-, evils~ 
Statistics ba,·e been collt•ctecl on either side of this question, Sir J. Y. 
Simpson maintaining that the mortality after operati?ns has diminished 
since the use of anresthctic~, and Dr. Arnott that it h::is incrensed. My 
own impression is that, as a matter of fi,..!·ures, the !utter statement is cor
rect. But, though there may be an increased death-rate, thi::; incrca::;c is 
not, I believe, fairly to lJe at.trihutell to the employment of anrestb{•sia. 
Formerly, a surgeon, in consiclerntion of' the great pain which an operation 
would inflict, would natur::tlly reserve the use of the knife for thoi::e cni-:es 
in which it was most probable that the piHient would be markedly bcne-
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fitcd, and would decline interference in any cas.c in which ~he patient was 

~:~~v~1 1sfu~~ot~~o;1~iil~i~~ ~~1~1~c~~~~i~~e ~~c~~ta1~1~~~rff~~in;e 0~ 1~:~~~~1~~·~1 ~11't'. 
constantly induced to extend the benefits of our art to cases w.h 1ch formerly 
would have been left without operative treatmcut, and to g1re a lmit and 
posoibly faint chance to patieuti:i who otherwise would base been aban
doned to certain death. In the Jnrg·e majority of cases, the chance:; for 
each individual arc, I beJie,·e, made better by the use of a.n~stbctic?. I 
have myself repeated ly noted an improvement of the puloe dunng the in ba
ld.Lion of ether, and have fouucl the patient's general condition ab~olutcly 
hotter after an anwutat ion than before it wai; begun; and I can scarcely 
concei,·e of any ca:;e in which a serious operation would be proper at all, 
in which it would not be likewise proper to emµloy anre:5thcsia. 

Still, we must be careful not to err on the otbcr side. It i::; to be feared 
that ~tu dents and young practitioners often get a fal:;e impres::;ion upon th is 
point, and from seeing the frequency and apparent profu:-iion with which 
urn:ei'.ithetics arc admin iRtcred by their cl inical teac;her::;, derive it notion that 
these agents ure ped'ectly harmlei;s1 and may be indiscl'iminately resorted 
to un<ler all circumstfl.nccs. The true rule upon this matter (a rule which 
is, indeed, applicable to all our perturbing modes of treatment) is, that 
when amesthetics are not po!Sith·eJy benclicial, they arc injurious. Hence, 
under ordinary circumstances, they should not, I think, be employed, 
except for rniilly important operations, and those which without their u::;e 
would be tedious and painful. It i::; seldom right to give anresthclics for 
purposes of diagnosis merely : there are, howc\·er, parts of the body the 
Jt•5ions or which nre so obscure, and in dealing with which a mistaken 
diagno::;is might lead to such gra,,e errors of treatment, that it is ofteu not 
only ju::;tiOaUle, but even imperative, to employ ;Jnresthc;;ia in their exam
ination. Inju r ies about the hip~joint may Uc taken as an illustration of 
this Staten1ent. rl'be reduction of disJocaLions i::; rcu<lcret.l SO much easier 
to both pnticnt and surgeon by the use of an::esthetic:-:, that tbese agents 
u1ny almost always be properly employed in ~uch c:asC$ i on the other 
han<l 1 it is seldom necessary to use them in the ciL'Ci'.ising of fractures. Cases 
for what are called capital ope1·ations (where life is immediately iuvoh1ed) 
a.re almost in\'al'iably cases for an;.ust.hesiu; for smaller operations, the 
practice should \' ar_v according to the time required for their performance; 
thus, unre:;thct ics ::J10uld Le given befo re operating for piles, 01· for phimosis, 
for thc~e arn ted.ious procedures; while opening ~n abscess and tapping a 
hy<lrocclc are qu1c:kl_y done, and do not usually require the use of tl:.cse agents. 

Hi8lory.-'l'he history of the introduction of anrestbe::iia into the practice 
of surgery is a subject which is full of interest, a,nd well worthy of the 
attention of every intelligent practitioner. The limits of tbis work will 
not, however, permit more than a ,·ery brief reference to it. 

.:\Iany efforts to prevent the pain of operntions had been from t ime to time 
made, by tbe use of narcotics, either in rnpor or adminibtered internally, 
by pr?s.~ure on the nerves of the pa1·t,1 by J~rofu::;e preliminary bleeding, by 
electricity, and by other met.hods; hut the h!'!':it really promising experiment 

~ne:~~ ~~~~?~~~~~~0n°1~ TI~:~~1=~ ec:~~e! bcfi1~t1::so~b~n~·~~~~d~e~~~:;~c~~c~t~ 
t )lore .recently the lata Dr . ALtg. Waller hns shown that muscular relaxation and 

~i1~:=t~~e~;~e1~~~i.in some cases, be effe(·tually induct!d Ly prt>ssure un thecerdcal por. 

w 1:o~s c!:~~ t~f 1f~~:ri~:e~~!t~:~11i 1~:::g~~~~~bp~~a~f o?i: . a~r:.~:f ;r:s 'j 8-i~~ •lgl ~~~ee~1~!~ai 
~~~u~u~~~:.oncd for sayrng that the ev1dcnct: in Dr. Loug's favor set.ms to me quite 
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renJered himself unconscious by breathing nitrous oxide gas (which had 
previously been experimented with by Sir Ilurnphry Davy), nnd in that 
condition subm itted to the extraction of n tooth. Dr. Wells rcpf'ated his 
experiment before' the medical focult~· and ~tudcnts of Ilarrnrd College, 
but lamentably failed. Jn 1846, Dr. W . 1'. G. i\forton, another dentist, o. 
pupil and partner of "'e ll ~, bC>gan to t>xpcriment with the vapor of ether, 
whether independently, 0 1· in consf'quen<.'e of hints received from Dr. ·well~. 
Dr. Charles 'l'. J ackRon, or both, has ne\·er been satisfactorihT establ ished. 
It is stated that :Morton's first experiment was made with chloroform 
(nntler the name of c:hloric ether). and honer the honor of discovering- both 
of the great anre8thctic a,zent::; of modern times bas been cla,imed for this 
country. It seems proper, howe\·cr, that the real credit of a discovery 
i::hould IJe girea to tbe man who fir::;t prncticall_v makes that discovery use
ful to his fellows, and hence the merit of introducing ch loroform ns an 
:rnrestbctic belongs, I think, ag undoubtedly to Sir Jame::; Y. Simpson, as 
dopg the merit of introducing- ethe r to i\lorton himself 

'l'he fir:::t !wrgical operation (b(•_rond the extraction of a tooth) done with 
the aid of ether wa~ the removal of n. tumor, by Dr. John C. Wn.rrcn, at 
the Massachu ~etts Gencrnl H ospital, in 184-6, the nnresthctic being admin
istf'l'ed b~- Dr. Monon. 'fhc fir~t ca~o in which ether was used in tbis c ity 
was, I believe, orw of disloc:nion, at the P ennsylvania. Ho&')Jital , the oper
ator heinJ.! Dr. Edward Peace. Tn the f111\ of 184-7, Prof. Simpson, of 
Edinburgh, be,!?nn to experiment with chloroform, which soon been.me the 
favorite witb Britis.h and Continentnl s urgeons, by nrnn y or whom it is 
still preferred to ether. The bitter RubRtanre is, on the other haod, pre
ferred in some pa.rt;-; of France nud very genera lly in this country 

Either agent has some aclrn.ntnges O\·er the other, and some correspond
in.z disaclrnntage~. Chloroform is more prompt in it~ pffocts thari ether, 
the patient is usually quieter while coming under its influence, it is Je~s apt 
to cause vomitin:.r1 a smaller quantity than of ether is required to produce 
nnrestbesia, and the patient reacts more quickly when the inhal:ition i~ 
stopped. It, howenr, requires much greater care in its administratiou 
than ether, and its use is a.ttended with much greater ri$k to life. 'l'he 
above statement gives m_v own es.ti mate of the relative meritsoftheseagents, 
and, I belie\'e, correspond:;;; pretty clo::;ely with the opinious usually enter
tained on the subject i it is, however, but right to say that Dr Lente and 
Dr. Squibb belici,.·e that anre~the~.in. may be induced by means of ether a:; 
c1uickly as can snfely be done hy means of chloroform, and with a quantity 
costing less and weighing very little more than the requi,;ite amount of 
the latter i and that other writers have maintained that vomiting i:::. at lea~t 
as frequent!.\· caused by chloroform as by ether. Dr. Kidd , on the other 
ha.nd, regards ether as c1uite atoi dang-erous as chloroform 

For my own pnxt, I confe~s that I prefer ether , in a very large majority 
of cases; it is cf•rtainly, 1 think, safer tban chlor oform, and is sufficit•ntly 
eon\•enient for almost even· case that the su r:.reon is called upon to treat. 
In particular cases, howevCr, chloroform would be preferable; thus in ex
tract.ion of cataract, if .(reneral anresthc~ia were required, the greater strug
gling and ri ~k of vomiting produced by ether would be contra.-indica.tiom1 
to its use: and a~ the vapor of ether is . rer_v inflammable, anc1 that of 
ch loroform not at all so, the latter may be preferred for opera.tionR about 
tbe face, when it is probable that tbe use of a bot iron may be necded. 1 

th~ :,o~~~~n r~~:y\~~1::~e~,it\~~a;t ~rs~~~~?e~: 1~7i ~:~: :,;~~~ ~';~h:~~~L~~1:a~~; r~~c~~~~ 
yea.rs I have abandonerl chlo roform altogt!ther. 
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Prera11iiona1·y ;Jfeas1o·ps.-·whatever anre:-.tlu.•tic br re)-i~rled ~o, ccrtai_n 
prrcautionary nH•asun·~ :--hould ht' employrd i11 ib admin1strauon. It is 

Often J-;aid that organic vh•ceral disease, C!:=pccialJ_v tt fatty i;tntc Of ~he heart, 
should forlJid the u:;;e of an:t>!-itbeti<'s; but whatever mny he the r1?k undl'r 
these rircumstnnces, it would prob111Jly be still grNtlC'r if' ~he ~perali~n were 
performed v1dthout an aniesthetic, and hence I cnunot think its nse 111 !'-luch 
cases improper. It would, however, be riµ'ht, if di::;ear.;c of the hen.rt were 
~nspccted, to watch the admini1'trntion with spccinl care, and pnrucuhtrly 
to gfre no more of the anresthetic than was absolutely nece$~ary. The 
patient should be prepared by removing any cons:lriction of the clothing 
upon the throat or around the wni:::.t, so as to pre,·ent pre!-'surc on the 
larynx, or interference with the action of the diaphrag-m. No solid food 
!:ihould be takPu for se''cral hours before the anrosthetic is given, though, if 
there be much depre~sion, it is often well for the patient to swallow half 
an ounce or an ounce of brnncly, with a moderate dose of opium or mor
phia, immediately before the administration is be.zun; if the operation be 
very much prolong-eel, further restorati,·es may be given from time to time, 
the use of the anre~thetic bcin,!! suspended sufliciently to allow the action 
of de,!.rlutition to be performed. 'l'he patient is best placed in the recumbent 
po:->ition to inhale any anresthetic, thoup:h this is less important in using 
ether than in ttsing chloroform, when it is absolutely essential. 'l'be inha
lation should be bt:gun graduully, so as not to alarm the patient by tbe 
impending sense of suffocation, and all unneces:-::a.r.v noi ... e should be avoided, 
ns tending to produce undue excitement and delay the induct ion of iu
f'Cnf'ibility. 

EJlerts of An::£Rthetfrs -The first effect of an n.n:esthetic is upon tbc 
nervous ~yste111; there is excitation, usually pleasurable, followed hy in
sensibility to pain and complete uncon~ciou:o:.oess, though some of the 
mu:-;c·lcs may remain sli~htly rigid and ten~c. and reflex motion be not 
totally aboli~hed; thi~ is the mo!-it favorable condition for many operntion8 
which do not rE>quirc extreme delicacy, such as amputation, exci!:'ion of 
tumors, etc., when abi-lencc of sensation and voluntary motion is all 
that is rcquisitc. 1 Tn Lhe next staµ-c there is complete relaxation of the 
mu:-::cular system, while the force of the circulation and respiration is much 
dimiaii:.;hed. 'l'hi~ condition must be induced for the performance of tbe 
more deliC'n.te operations, and for the rednction of dislocations. 1'be np. 
pronch of this staµ-e may be known b.v the te::.t of toucbin,!! the conjunc
t_ivn; if reflex motion he suspended, thi~ action will not produce winking. 
'Vhen anrel'thesia is pu1ibed hcyond this :-::ta1te, the pati<'nt must alwavs be 
looked upon as in a very critical state. The pul:-e, the respirationv, a.nd 
the color of the fac.:c must all be con:<tantly watched, and the anreHhetic 
either removed or continued in lessened quantity n.nd with extreme care. 
Dr. II. .J. Neilson points out that under the inftt1encc of chloroform the 
pupil i1' first dilated n.nd then contracteri, and that when firm contrn.ction 
is e~tabliish?d the administ:a1io1~ should hesu:-pendcd until the pupil again 
?eg-111-; to d.li~te: ~udden cl1latat1on mark~ t~1c occurrence of asphyxia, or, 
1r th? adm1111s.trat1~n has. been stop~ed, of s.1cknC'1'~. St~rloroux breathing, 
a' pointed out by Lister, 1s oft wo krnds: one, the palatine, which is caused 
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hy vibrations of the soft palate, nwy occur (as in ordinary snoring), and 
is not necessarily important; the othe r1 or laryngeal stertor, depends on 
the vibrations of the portions of mucous membrane which surmollnt the 
apiccs of the ar~'tenoid cartilag-es, and is always indicative of extreme 
danger. Death from the administration of an anresthetic may come from 

!'~i~ut1~ee~fw~;~i:~ i:o~~a.~f bt~1~~-~t~~ ~.~\~~\~h:}-~~~~i~~e0~.u~0g:y~~o~~~~ h~~~t ~ 
matter of practical experience, it is very difficult to distinguish which of 
these conditions may ha\•e been the primary one, for whichever organ fails 
lfr:::t, the others cen.se to act in a very short t ime afterwards. As shown 
by Lister, the appearnnce of respiration ma.y continue after the supcrven-

~~~~~~ tr~~~Je~;lnF~e~lo:t~~~~11~~~;v~h~~~~dt~eb~~1~:ssd~;t~~· !~etl~~~~~~~~1~: 
attributed to paralysis of the heart which arn really due to asphyxia, or, 
more correctly, a.pncea. The following is the course to be pur~ued wbcn
ernL" death appears imminent durin.!t anresthe~ia : The inhalation must be 
immediately stopped, and the patient supplied with fresh a.ir by opening
windows, etc. He should be turned on his side to allow nuid to C:?J)apc 
from the mouth, but shou ld on no account Le ra, i.sed from the recumbent 
posture. NeJaton, Sims, and others. belie\'ing that the risk in chlorof'orm
poisoniug is from cerebral anremia, nd,,ise t hat the patient should be in
n::rted, sons to favor the flow of blood to the brain. fobalations of nitrite 
of amyl are suggested by Schiiller and by Burrall, and have been success
full.'' employed by Bader and other~. The lower jaw should be forcibly 
pu$.hed forwards, or the tongue drawn out as far as possible with tenacu
lum or forceps; extreme protrusion is neces:;ary to insure opening of the 
larnyx. 1 Artificial respiration should be at once employed. and is most 
COll\'eniently effected by alternately compressing and expand in g the walls 
of the che8t. Electricity may be applied over the region of the heart and 
diaphragm, and tbroug-b to the !=.pine, while cold water may be clashed 
O\'er the face aod chest, and friction~appliecl to the extremities. Fitzgerald 
~uµ-gests intravenous injections of ammonia, while BailJ:e advil'-ieS the in
troduction of ice into the rectum. B. A. ·watson sug-gests puncture of the 
right \'entricle. .As Roon ns the pn.tient is able, be should swallow a. little 
hrandy. If it should be necessary to reapply the an:.estbetic, it Rhonl<l be 
clone with renewed caution and watchfulness. Noel, baviog-constantly oL
sen·ed a i;enow.; p1tf.-;e in the jugular and subclavian veius d11ring the stage 
of nwakcning from chloroform anrestheRia, considers this an evidence of 
profound functional disturbance of the heart, and urge.-; that the patient 
:;hould be carefullv watched as long as this phenomenon continues. 

Seco11da1·y E.{TectR.-Certain secondary consequences of an unpleasant 
nature are occasionally due to tbe use of anre5thetics. 'l'he.-.e are headache, 
iiick stomach, and bronchial irriwtion. Ia nervous women by~terical 
:::ymptoms are sometimes developed, which may_ cont_inue for some time 
and rna:Y cause a good cle~ l of annoyance. It 1s said tha.~ ap.oplexy or 
pa.ralys1s may be produced IO old persons by the use of an::esthetlc;';, nut I ha\·e 
ne\'er met with such an occurrence in my owu practi<:e. Fall\' degenera
tion of the heart and ot lier organs, in rabbits, is found by Ung-er to be 
<l direct result of the inhalation of chloroform, and there is some reason 
to belie\'C that the occurrence of fatty chaog·es of both heart :ind kidne_,.,.s 
may, in the human subject be ha.i;tened by the employment of either this 

i B. Howard, however, maintains that drawing the tongutl forwanl produces 1rn 
effect upon tlwepiglottis, and advises instead thatthti head and neck :.hould Ue plat"ed 
in thti position of exll'cme extension. 
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ag-cnt or rthcr, the administration of which i:-; \'cry commonl_\' followl'tl 
by temporary supp1·f',..:-ion of urine. The nau~e::i nnd vomiling which \·er.'· 
frC'quently follow tlH' me of 1 hc~e ag-ent.f.l, n,nd e::;pcc:iall:v ether, may hi.· 

~~(·~~~lfr:~~I~':~~i;'.;:;~·~::~.i~}i~~l:E~~·l;~~~~·~i~f s~~· ;~~l~~J~;'.~::~;::n~~~:l:r~:~· ~;;I~; 
occurrcn<'t' of these annoying- ~ymptoms may oflcn he prevcntC'd hy ~tnn~ 
a hypodermic injec·tion of morphia hrfore the ~talc of an.esthesia ha"' 

~~r{~.:a~~~;i,~i:ri:rw;~g~~~~,Ji~~~i~:~~~~~~i~~::~~r;~/~~~1~l,l~~~,~~1g 
become~ affected. being deeply CO!l,!!c:-:ted, and a low form. of pneumonrn 
or a kind of suffocati\'C c:atnrrh nrny follow, and may possibly prove fatal 
in tbe cour:;c of a few day!:'. 'L'his is a scriou,.; oc('urrcnce, and must lw 

~~~~ ':;'~· 1j~~'i1~~J~tii1:l~~~~:t~dl C~r\~\~~'l~~:\~~~I~~~ :~~~l~~:~~ ~~ ~~~111~~\~~:.:~i 
condition of the patient. · 

Thc:."e unfortunate conf.;ec1uenccs may follow cYen whrn the anresthctic 
has brcn ~iveu with thC' ,!.rrcnte:-;t care and juclg-111cnt; thry are, howeHr, 
more likely to ensue whrn too large a quantity ha~ been u~ed, when the 
admini:-;tration has been too long continued, or (in the ca:-;e of chlornform) 
when it hn:; been given without n sufficient admixture of air. 

Admini:-;trafion of Ethrr.-Thc best mode of givin:.r dher is from a thi11 
and hollow flt>OD,!!'e, wrung out of water, and i;;urroundcd by a pasteboard or 
light mrtallic cone, which should be perforated at the top. The hollow of 
the sponge !"hould be larg-e enouJ!h to embrace both mouth and uostril~. 
The ether ::hould be rhemicall.\· pure, and :;:;hould be poured upon the :-pong-t
in quantitiL·~ of not less than !rnlr a Hui<louncc at a time. The fir:st fow in
halation-; should be made while tbe sponge is a. few incLc,.; distant from tht· 
nostril,.;, hut ns soon as the slate of an:.usthe1'ia has begun, the sponge may 
be clo!-icly applied, nncl need not usunlly be remo,·ccl, except when neces:sary 
to add more ether, till uncon:iciou~ness is complete. Of course, if, as will 
somrtimes huppen, the patient be ~cized with a fit of coughing, aud chokr, 
or, from hn\'in~ eatt'n a meal immediately before the operation, should 
begin to \·omit, the spon.ze must be withdrawn until tranquillity is restored. 
l fa patit'nt brenthe frrcly, he cannot be too rapidly etbcrizcd, and there j .. 
no danger. a~ in the caH' of chloroform, from the vapor heing too concen
trated. Enoug-h air is drawn through the perforation of the cone and tht· 
interi-;ticrs of the sponge to obviate any risk from this caw::e, and rapid 
etherization is much less upt to cnu:;:;e pulmonary cong<•stio11 thn.n sJo,\ 
inhalation of the vapor prolonged through 1.t considerable period i still, a:; 
a patient may choke from ''arious causes, as from an accumulation of 
~aliva. and mucus flowinµ- backwards O\·cr the glottis, or from vomited 
matters collecting at the back of the mouth, a constant wutcb should bt· 
kept upon the countenaoce and the rc$pira.tion, and the 11pp1·oa.ch of an\· 
dnn_!tcroui;; Rymptoms promptly met. · 
Th~ patic!lt can grratly as.~ist the procluc-tio11 of ana~sthcsia hy tnking

cleep rnbalat1ons; he ~hould, therefore. be con!"tantly urg-ed by the sur,zeon, 
not., as i!-l. often done, to" draw in his breath, 11 but to" blow out," to" hlo\\ 
the :--ponf!'e away from him." This is a practical hint which I learned 
many years since from 1hat excellent surgeon and brilliant operntor, the 
late Prof. Joseph Pancoast, and a moment's reflection will show that, 
though paradoxical, it is reasorrnbl<' and strictly roncct: the vapor of ct ht•i· 
is so penetrating and irritating to the tbrol11, that it is very ditlicult voum-
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~arily to draw it in hy a derp inhalation: but it is perfectly easy to blo"· 
!nto .the. sponge, and, as a fnll expi;ation is inevitably followed by a deep 
rnsp1ration, tbe surgeon's purpose 1s thus most readily accomplished. 

The plan ofndministeringether wbicb has been described is both efficient 
and economicaJ, a.nd I_cloubt if it. can be practically improved. The old 
met bod, Uy a sponge simply surrounded with a towel, is equally efficient. 
bntallows morecvaporat1on, and, therefore, wagtcs more ether. Dr. Lentr 
u~es.; a cone of newspapc>t', with a towel pinned inside, and so folded as to 

~~~ ~:e~lt ~1~1 ·\'~;.;~~o ~'l~ep~:.~~~~ fe5~ !~~~~~~ ~'~ ~.r~,?I~ i~:~· ~·o~~~~ s?~t' ~t ;,,1~~1~~1 ii11~ ~1i~: 
rubber ball (such as is sold for a football) 
lined with patC'nt lint. and with an aperture 
cut for tlw face. Prof. Porta, of Pa\'ia, stuffs 
the nostrils witlJ cotton and ca.u~es tbr pa. 
tient to inhnle the ethereal vapor from a 
pi,!(S bladder closely fitted to the mouth. 
Dr. A. F. :i\lliller employs a face-piece con. 
ll('etccl by a tuLt! witb the et.her bottle, 
wbich is plun.!!·cd into boiling- water. :::o as 
to ho::;ten n1porization. Other inlrnlers, 
more or less complicated and inµ:eniou~, 
h~we been dcvi;;;cd for the administration 
of ether (including those of Drs. Lente, 
Squibb, Allis <1'\~. ll), and Rohe, and 
tho.-.e of ~le~5rs. Morgan and Richardson, 
of ])ublin), but 1 am not U.\\'are that they }'m.11.-.:\llis'sether inhaler. 

possess any practical ad\'Unta,!!eS ornr tbe 
..;imple method which I bave recommended Whatever apparatus be used, 
great care should be taken that no compression be exercised 11pon the 
larynx. The lips and nose may be anointed with simple cerate or col<l 
cream, to prevent any cutaneous irritation from the contact of ether. 

Accordin.~ to Dr. Corning, etbrl'iza.tion may be hastened by applying· 
elastic bands around the thig-hs, thus temporarily cutting off a portion of 
the blood from the g-eneral circulation. When the operation is completed, 
the bands arc removed, and the return of the blood which has not been 
saturated with the anoo:sthetic vapor causes instant restoration to COii· 

sciousncss. 
Etherization by the rectum, as su.zgestcd by Roux, PirogolT, Iversen, 

and Molliere, has been tried in a. number of cases, but has so often caused 
darn?:erous diarrhrea, and t:\'en death, tbat it has by general consent been 
again abandoned. 

Chloroform, is, [ think, hefit gh'en from a folded handkerchief or piece of 
lint, held at first five or six inches from the nose, and afterwards brought 
as near perhaps as half an inch or an inch, but never allowed to touch. 
Not more than a fluidracbm of chloroform should be poured on at once, 
and eva.porn.tion may Ue prevented by throwing a single towel loosely over 
the operator's band and patirnt 1~ face. This is not as safe an agent as 
ether, and one of the principal dangers in it!'ol administration is tbe risk of 
too 1?reat concentration of its vapor i hence the surgeon should con:;:;tantl_v 
bear in mind the importance of a.\lowing- a suflicient admixture of air, au<l 
should err on thr sitlc of allowing too much rather than too little. The 
average amount of chlorofurm required for a.n ordinary operation is from 
half an ounce to an ounce i thoutih Prof. Gro:::s states tha,t be has given as 
much a.s twenty ounces in two hon rs, without any unplea!3flllt consequences 
following. Various inhalers have been devised with a view of regulating 
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the amount of ch loroform u:-;cd, and of securing- the proper admixture of 
air, and when the ndmini8tration ha~ to becon<luctrd hy oue unaccu::;lomed 
to the employment of chloroform, probably 01w of thc~e ius~n11neut~ may 

id~~~~~t:~~~~~li;1~cg~~~~~~~~ds;fc;tyb~~ ~;~et\~~~~,~~l~~o~~i~~ ~~ :~~~1~1; c~~!:~~~~~ 
re~poosibility which ~ bould always be felt by the g'l\'CI' o~ chlorof?rm: ~11d 
that hence tbe best inhaler may occasionally prO\'f' iujul'I OUS by 1nspll'log 
a fal!-ie oen=-e of SE'Curity. .Mr. CJo,·cr's apparatus is probably the best; 
but l'ven with this instrument, accordin~ to Kap1)e!cr, at least five fatal 
case:< ha\'C occurred, and I belie,·e that no mccha.ni1·al arran~emcnt, how. 
ever accurate, can take the place or the personal care and attention of the 

:~~~~~~ndan~~:g:~~~~~k,th~t:l:1~~·1~~1~:~:.a:i~e~·s~;11cl~~~of~','.~~h~~· .::!:~;~t,t~\~! 
an:nt">thetic vapor combinin)'.!' with the ga8es produced by co1nbust1ou, and 
<·ausing- s udden asphyxia which occasionally proves fatal. Zweifel attrib
utt·~ the occurrence of catarrhu l pneumonia after operations by art ificial 
light, when chloroform is i:riven, to the ;:;ame cause, aud Dr. ,J. S. )liller has 
reported a case corroborath·e or this view . 

.A mi.rlitre of ether and chlorofonn, or of alcohol, chloroform aud ether 
( A.-C.-E. mixture), is frec1uently used, and many surgeons believe that 
h.v this plan tbC'y unite the adrnutages and a\·oid the evilR or both agents. 
:Fo1· my own part I do not think that any benefit is Lo be derived from the 
employment of mixed vapors, more than is obtair1e<l from the ut-e or ether 
1done; and I have seen , at least once, such ser ious symptoms follow the 
uRe of s uch a combination, that the operation had to be temporarily 
abandonl'<l, whea the patient was ouly restored by a prompt recour::;e to 
artificin.J rcspiration. 1 

Vai·ious other sub:;tances, principally belonging to the group of ethers, 
have been found to pos$egs :rnre~thetic properties, and hrLl"e been occasion
ally employed in surgery; none of them, however-not e\·en the bichloride 
of methylene, eruployecl by Spencer Wells, nor the broniide of ethyl, as 
u:-:ed by Levis and Chi::;olru, nor the ethidene dichloride, recommended by 
the Committee of the British Medical .Association-ha.vc proved so satis
factol'y as to take the place of the two agent~. the use of which hu.s been 
:iUo\'e de~crihed. The snme may be said or the i11lra-u1~1wus injection of 
chloral, as rncommendcd by :l\L Or~ and other Buropenn surg-eons. 

Nitrou.~ o:ride, or laughing gr.1,.<>, whirb, it will be remembered, was the 
l'ubi::;tance employed by Dr. Wells in bi,, early cxpcriment8, has becu re
introduced in this country and i:s \'Cry extemsively used in dental practice. 
J have seen an amputation done while the patient was rendered uncon
stious by the use or this gas, and thoug-b the sympto nH pre£ented were 
i;uffic iently alarming, it certainly seemed an effecli\·c agent as far as the 
prC\'e ll~ion of .P?in wa~ cooecrned. Jt appears to act by inducin,({ an 

~;pl~l~·~;~~.i~~,~~~\~~tlt'~: 1~!1;~i; ~~1~1~51~; ~~~11:;~~-~~ \~111 ~e~~~:.~: 1 ~~~~;ri;~ ::~~~;~ 
tls prelnnrnar_y to tbe ndm1~llstrnt1on of ether (Clover), lhoug-h it is con
~tantly used 111 the extrncllon of treth. It h:ts been su;.r;.!·ested br Paul 
~er~ that the risks of g-i,·ing-. "!troL~s oxide m.ig·ht be obvitltcd by fnixing 
it w1tb oxygen gas, and admm1stcrmg the mixture in a chamber of com
pre~sed air i nnd successful operations upon thi~ pla.n have been performed 
hy Labbe aod Pe.LO. 

Local Anreslhesia is sometimPS useful in preventing the pain of .elight 
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operations, where unconi:::ciou sness on the part of the patient is unnecessary 
or undesirable. It may be produced by tbe application of cold to the part 
to be operated on, either by mean.s of a mixture of' ice and salt, as recom
mended by .Arnott, or by the rnpid ernpornt ion of ether, rhig-olenc, or 
other very volati le substitnce, as proposed by Dr. Richardson. The freez
ing mixtme may be applied iu the proportion of two pnrts of powdered 
ice to one of 8alt, being kept from the surface to be anre~thctizcd by in
clol'U!'e in a I.mg- of gauze or of thin muslin. Ten to fifteen minutes' 
application iB u:-:ually sufficient to insu re the freezing of the ski n , which 
becomes blanched, opaque, and toug·b, and may th~n be inci~cd without 
sufferi ng- on the pa1·t of the patient. Richardson's method consi!';tS in ap
plying a fine ~pray of pure ether in the line of tbe proposed ioci..;ion, by 
means or a hand atomizer. The same writer recommend~ that where this 
method is employed the incisions should be made with scissors instead of 
it knife. .According to Letamencli, the occurrence of nnresthesia may be 
lrnstened b.'' making a slig-bt incision, not dt'eper than the papillary layer 
of the cutis, as soon as the part to be frozen has Uec:ome red under the 
npplicatiun of the ether spray. Local anrestbesia bas been used success
fully in an operation as important and severe as ovariotomy; I cannot 
hut think, however, that ge 11 era l a nre.,thesia is preferable for al l but very 
slight operations, if for no other reason, on account of a'·oiding the mental 
shock which is entirely di~tinct from the sensation of pain. M oreover, 
the process of freezing is itself very painful in some in :stances, e::-pccia.lly 
when mucous membrane is iu\·olved, as in the case of hem orrboicls, and 
the u~e of the ether Rpray is not entirely free from dan,!?'el'; thus, in a case 
of exci ~ion of tbe tunic:a vaginalis for hydrocele, which occur red in this 
city, tbe ui=:.e of the spray wa:-; followed by extcnsi\'C slough in g- of the 
scrotum. which well-nigh cost the patient his life. · 

Anotlwr mode of proUucing local anresthesia, which was highly recom
mended by Squibb, Wil~on, and Bill, i:::i the topical application of carbolic 
acid; but in order to get the ameRLbetie effect the acid must be. applied 
in such concentrated form that ~lougbing is apt to follow. The local use 
of hydrochlorale of cocoine or cucaine, introduced by Dr. Koller, of 
Vienna, i:::i now very general; it is constantly resorted to in opera.tions 
on the eye, and with great success. It has also been employed with more 
or less ad\•autage in lflryn.u;eal, rectrtl, urcthral. 1 vcsical, vaginal, and 
utl'rine ~urgery, and appears to hare nt.luable anresthetic powers iu all 
operations involving- tbe mucous membranes. To mucous surfaces it is 
Rimply applied in a four per cent. :solution several timcR before the opera
tion is to be performed, but in other ca~es it is administered hypoclermically,2 

or, as ad\·ised by Wagoner and Cora inµ-, on a.sponge attached to the positive 
pole of a galvanic battery, after multiple punctures made with an instru
ment specially devised for the purpo!-ie. By compre:::.~ing- the su rrounding 
tissues with n. rin~ or ela~ti c cord, the effects of the drug can, as shown 
by the l&st.narned writer, be concentrated sulficiently to allow the perform
ance of operations involving the deeper st ructu res. The carbolate of 
cocaine is said Uy Yon Oefele and Yease.r to be as ellicient as the hydro-

1 Death followed the iujectiou of 12 grains of cocaine into the urethra in a. case 
r+>corrled by .I. IL C. Simes, and markerl toxic :iymptoms the hypodt!rmic nse of a 
~~~~~~;;a~; 11~~'.f~~~~1~:1~~erved Uy Magill and J. II. Way, anrl of half a grain ill one 

tw: Ap~c:~~::~~. :~n~e~~:~rit~~l;t'o\:i:~~ ~~1~~: gl:~i~~d~;:~~~ll\fieae~~~-~~~'.::C1 o~i°~~r: t~~~~~ 
The patitmt should always he in tl~e recumb1mt posture, aud the mjection should not 
be carried dt!eper than the true skrn. 
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chlorate, and to be Jes.-; lihl>' to cause ~ystemic poi~oning-, and the. !';nmc 
claim is made hv Gei..:sel for another alkaloid of the coca plant, which ht· 
calls tropacocoine. Other substances wbich have a1.:qnired r~putation a~ 

Joe~~~~~.:~:;:\~~~~ a ~~cd ~l:11~~ii~~~, :t ~ ~ -;~t"b~til~:,p; i ~;a ~1~il~.:y ~b~o~~~1~le;~~~nc 
~~~!~~,~~ ~·rb!~:~ni:~s~:.ver At~Lfrii:~: 1~u~n~:c\~~\!~c~0p~o\1~;;~~: 1~ru~~:;: ~;c~1~~ 
is that they occasionally produce most \·ivid crolic dreams, and thii-; may 
ha1>pcn C\'eu with a patient w ho:-e mode of life and character ar<' a bo\'e 
suspicion. SeHral most \"Cxatiou~ prosecutions, and eren con,·iction~. for 
indecent as!'lault ba\'C occurred in this country, where yet calm after-in
\·estigation rendered it almost morally certain that no ns:::;8:ult had been 
committed, and that tlic plnintiff':; ~cnsation~ hncl heen <1mte decepti,·e, 
nnd due to the effect of the anrestbetic which hnd been administered 
Hence a woman may, without any evil intention, and really believing that 
she is telling the truth, inOict an irremediahlc injury on a medical practi
tioner, if be cannot by the e,·iclcncc of eye-witnes~es prove tbe incorrectne~s 
of her assertions, and thus cetal;lish his own innocence. 

CH.\PTER V. 

~11:\0H SCRGERY. 

IT ii:; not intended to embrace in this chapter a de~cription of all the 
operations which arc u~uall.\· treated of in works on ~1inor Surgery; 5l;Ome 
of tbe:.;e procedures have already been referred to, and other!' may be more 
nppropriately considered when cli~c11ssing- the \·ariou~ conditions which 
demnnd their employment. I purpo::~ now merely to de~cribe certain 
minor surgical manipulation~ which are applicalile to a vent variety of 
ca$eS, and whicb seem therefore to find nn uppropriate place in this pre
liminarv didsion of the work. 

Bandaging.-Ba11dn.!!C~ arc used to rctriin stu·~ical dressing;., to excr
Ci$C compression, to assi:;t th<' eoaptation of wou1Hts, or to keep injurrd 
part~ at rest, as in the treatment of fracture~ and cfo•locntion~. The mo,.;t 
convenient form of bnndn!!e. and one which is n.lmo~t nni\'er:-ally appli
cable, i!:' made hy tearing- unblcnchrd mu~lin or other material into stri11"' 
from two to four iotbPs wide, nnd from fin to eight yards in Ieng-th. 
On~.inch ban~ages are oc~a~ionully u~ed for application to the fingers or 
penis, hut stnps of adhesive plaster are ~cneralh· morr convenient for 
retnining- dressings to thel'e pnrts. A bandngc twO inches wide b suitable 
for the head or nec:k; one tlm'c or three and a half inches wide for the 
arm or Jc~-. and a four-inch hnndn.g-e for the thi).('b. Still wider strip~. five 
or Rix inches, .are requirrcl ~or the trunk. To he rr1.ldy for u~e, theRe 
ban,ln[!eS arc lightly rolled, c1tlwr by hand or b~· a litlic apparatus which 
i:-< fig-urNl in most works on minor sur:rer.\"', and which i~ co1l\·e11ieat for u~e 
in ho~pitals, or where a µ-reat many bandag-c,:; are daily employed. When 
tbu.s prepared, lhe bandag-c is called a roller or a 1·0/ler bnndage. Some 
~mrgronH use baada,!!'eS rolled from botb ends, or double-headed rolfrr,r.i., 
but t~1e single-hea~ed roller is more ~enerally applira.hle, and indeed i~ 
sulfic1ently convenient for every pra?t1cal purpose. The ordinary hu.nd
ag-es u~ed by the surgeon arc tbe spiral, the figure-of-8 01· !:ipicn, and the 
recurrent. 
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Spiral Rolle1· Bandage.-As most persons use the right hnnd with 

~~~1~{,c~n~r~i::,~)~e~h;~.~mtl;~ftl~~\~1:1ct bandage is usually held in the l'ight 

abo,·e (or in the dirertion in which ........._ 
the hands of a watch move), as 
regard;-; a tnlllS\·('r;.;(' ~cctiO!l Of' the 
pa rt to be La ndagcd. .As a rule, 
also, the roller is :;tarted at the cli:-;tal 
part of ~be limb to be bandaged, and 
made gradually to approach the 
trunk. 'l'he ~urgcon ~hould, hO\\
e,·er, aec11~to111 him:::elf to bandage 
with the left hand a:; wt>ll as with 
the right, and downwards, or in a 
direction receding from the trunk, as 
well us upwan.ls. The plain spiral 
banda:.re, us it name implies, consisti;; 
of ~imple turn::; of the roller around 
a limb or other pnrt in a~pfral direc· 
tion. lt i~ appli(·aUlc only where the 
part to be bandaged hn:s a. uniform 
diameter, as in the limb~ of very thin 
per;:',Oll:5. \\"here the limb is conical, 
rather tlurn cvlin<lricol, the rel'ersed 
spiral is to be applied. In making 
the 1·et'erses, the :;ur7eon fixes tbe 
previous turn of the bi:i ndage with 
the fingers of the left hand, and, 
holding the roller lightly in the right 
ha1lfl, gi,·es it a quick half turn, SO as Fm. 12.-Rc,er~ed ~pirnl of the lower exlrcmit~· 
to cause the part which is unrolled, 
and which should not be too tigbtl.v drawn, to fold evenly upon itself; 
the roller is then carried arouud the limb a:-:: in thP ordinary spiral band
age. It will be found advantageous, in applying the re\•ersed spiral, to 
alternate the reverses with plain turns, or, if the limh be too conical to 
admit of tbiR, to co,·er in e,·cry two or three rever:-::e~ with a plain ~piral 
turn; the effect is indl·ed less a.zreeable to the ey<', but a. bandage thus 
put on is mueh more likely to retain its po::;ition than one consisting of 
re,'ersed turns alo11e . 

.Pigllre·of'rl or f:Jpica Bandage.-This bandage is uRed for application 
to the variou:' joint:;. It consists of simple turn::, of the roller, which pass 
above and below the joint, and 
croi's each other at anv con
venient point, u,.;ually ·at the 
flexure of the articulation. 
The term s7nta i::) applied to 
the figurc.ol'-8 bandage for the 
ankle, the hip, or the :-.houlder. 
1 u the {·:.i~c of the shoulder, 
one bronch of the spica goes 
a.round the arm, while the 
other may be upplicd to the 

Fm.l3.-Tbepo3lerior llgurc-of-Sof lhcknce. 

ueck, though more usuo lly and better to the chest. A fi~111·e-of·8 bnndagc 
may likewi:-r be u~ed around botb shoulders, to draw them together, or, 
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when nppli~d so a~ to hring the cro:--.-=.ing in front, mny be made andlable 
in gi,·ing support to the female breal"t. 

Rf'corrent Bandoge.-Tlie recurrent 

F10.14-Tbespicaofthe~houlller. 

is principally u:-<ecl in applying dres~iog:-; 
to the bend or to IL stump. One or 
two circular turns are first mode around 
the head or the upper part of tlie stump, 
nnd the bondage is then brought in 
recurrent ~cniicirclcs hack wards and for
wardR from the forehead to the occiput, 
or over the foce of the l"tulllp, as the c11:-e 

}'JG.15.-Tbt-four-lailed handageoftbeebin. 

ruay be; the recurrent turn~ are secured by ndditionnl circular turns corre
spoodiog to those first made. 

Compound Roder BandageR.-Bei:iideR the bandages abo,·e de.scribed, 
which are nil made from a sini:dc roller, ''a.riou:; morr complicated nppli
:mcf's may be occai::.ionally Uf'eful. 'l'hose mo~t often employed are the 
i::.inglc and double T barHln;.re!-;, the four-t11.iled bandage, and the 1mu~y
tailcd banclaKe, or that of Scultetus The T l:mndageR, the for:ns of which 
are described by their namcR, are C'onvc>nient for retaining dre5sings to the 
perineum; the sin1'!-·le T being npplicable to the female, and the double T 
bandage to the nrnlf'. The> four-tailed bandage, which i!:l made simply b~' 
splitting both ends of a piece of rt broad roller, may be co1we11iently used 
for the knee-joint, or in ca:-(' of fractured jaw, while the bandage of Scul
tetu~, which consists of num<'rou:-:, short, O\"erlapping strips of IJ:.Lnda~e 
(Fig. 16), may be rcio;orted to in the treatment of compound fracture!:!, anll 
is of great H~e in the af'1er-tn·a1 mcnt of exci:.:;ions of the knee. 

HandkerchiPf Bandoge.->.-An ingenious S\\"iSs surgeon, M )fayor, 
introduced some sixty or nH,re years since, a new Hystcm of bandaging, in 
which broad handkerchiefs, or hqunres of mu)'.ilin or other material, took the 
place of the ordinar.v roller. rl'hc handkerchiefs were to be folded into 
triangles or into crnvntb, and it is surprising to sec, from the illustration:" 
which accompany Mayor'~ ('S!'-a~·. to what a great rnrict~· of circumi-tanccs 
these simple mean~ are appli<·able. Though the handkerchief can ncnr 
~uperl"cde the rolle~. nor indcecd rind it in general utility, yet it is well 
for the surgeon to b~ar in mind the posi::.ibility of resorting to tbi~ r.;v:;tem, 
as an emergency might well orii"-e in which the handkerchiefs of byst'i.ndCI':'\ 
could be more easily obtRincdthan other means of Lanclag-ing. 

Fixed or bmnovable Bcrnr/age.9..-Various substances ha\'e been em
ployed of late years to give greutcr firmness nncl solidity to the ordinary 
roller bandages, and may be applied either to the common spirnl and spica. 
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hnndages, or to that of Scult(•t.us. rfht~ mo~t usual forn1~ of immovahk 
hnndagl' are tho!-:(' made with stn rch, with µ-yp:-:um or plaslt•1· of Puri~, with 
gum nnrl chalk, with dextrine, with 
simple flour pru;;te, with the ~ilicatc 
of pota!'~ium, nn<l with pnl'llffine. 
'Vlrnt e\'Cr material be used, there is 
a.pt to \Je some constriction excrc i,.ed 
upon the limb in the proces:-:. of dry
ing, and hf' nee it is best to protect nil 
the bony prominences "itb a n1ocle
rately thick layer of cotton wadding, 
the ela8ticity of which will prcn"nt 
any injurious coni:.:C'quenres from this 
cause. The starched bandage requires 
two roller~. the inner one of whic·h i:.; 
i:.:nturated with thick ~tarch, the outer 
one being left dry, or only ~tnrched 
on its inner surface a~ it b nppli1•cl. 
The stnrthed bnndnge require:; from 
thirty to fifty hour!5 to dry, and is on 
this l\Ccount not so conveni ent ns thnt 
made of pla~tcr of Paris. J'or the 
gyps1tm or pla~ler-of-Paris bandage, 
a roller, which ~hould b"' coarse and 
of )oo:-;c texture-rrinoline is a ~uitn.
blc nrnterial-ii:; prcpnred by ruLUing 
into it the clr.\·, powderetl, pla:-tcr of 
Pari~. I t is dipped in water for a 
few io:econds to prepare it for use, 

Fm.16.-BnndngeofSculletus. 

and i~ then applied as an ordinary :spiral, over a simple flannel or muslin 
bandage, or a rlo~el.\·.fittin~ ~locking-. When its application is completed, 
it is Rmearccl O\·e r with a lit.tit' dry plaster of Paris. Thi s bandage ba~ 
the ndrnnta;.rc of bccowing firm i11 a Lout a quarter of an hour, and con
st itutes, I think, the best form of inimo,·able apparatus. It is an excel
lt'nt dressing fur fraclures of the lower extremity after the union of the 
frnJ!meats has become moderately firm. Tripoli is preferred to plaster 
of Paris by Langenbt•ck. The gum-and-chalk bundagc requires mucilage 
and chalk to be rubbed together in a mortar till a mixture of a creamy con
sistence is obtninecl; tbis i~ then 8mea rcd over a dry roller, previou~ly 
applied. It requires four or fin:: hours to bt•comc dry. 11 hc dext1·i1rn band
age was particularly recommended hy Yelpeau; the dextrine, or Britii'h 
gum, is fir5t di ... soh·ecl in camphorntcd alcohol (ten parts to ~ix), and wll<'n 
of the consistence of honey, five parts of bot \\'n.tcr are added, when, after 
shaking- for a f('w m:nutes, it is ready for u;-;e. Yelpcau used two roller:-;1 
the first dry, and the second Roakcd in the clextrinc before applicati on. 
'l'he jfour-pa . ..,,le bandage is applied like those of starch or dextrine, and 
wns considered by Prof. Hamilt on to be as sati8factory n~ either. The 
silicate of pota.-; . ..,,itmt (liquid or ~oluble glass) has \Jeen u~cd hy several 
German, fr('nth, and American surgeons as a sub~titute for starch in the 
application of immo\•ahle banda7es, and bas the advantage of drj•ing more 
rnpidlr (in from four to twelve hours, according to the number of band
ages used), and of being ca:-1ily softened by the use of hot wn.ter \\·hen it 
is desired to effect its removal. From two to s ix layers of banclu.ge mny 
be employed, the silicate being applied in a state of syrnpy comdstence by 
means of a \Jrnsh. The :-;ilitate of potassium wa~ particularly recom-
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mf'ncled bv the late Prof. Dar!H", of ~ew York, n.-. was glue, mixrd with 
11.ride of Zinc, by Dr. Lni:<, of this city. )foltC'd 7wraffine i:'i emplvyt'd 
hy 'rait and Alacewcn, the former applying it upon flannel bandages, nntl 

the latter upon !-ihects of cotlon-wool. 11111110,·able hand
ap;e1' n1a.r be npplied by themselres, or may be. reinforced 
by the (·mploymcnL of light l-iplints, made of th111 wood or 

~~t;~~~·n~~a ~11)1~r' a~1~~~~i~~c~~·c~~1~~aslt~i~:i~·~ci a~~~1~8a 0 ~~c,:~ 
clay:.;, from the ::;ub:-;idence of swelling, it may be !::ilit up 
on one ~ide with a stroog-backed knife, or short-::aw (Fig-. 
11), or with n. pair of Seut.in's, ' 1lathen 's, or Yon Brunl:'i's 
plier:-;, tlw Nlg(':; being then trimmed, and held in plaee 
after readju1'tm('nt with tape::; or bandages; or, as ::;ug
ge:-ted by Darby, holes may be bored in either edge, and 
the appnrntus th<'n laced up as a. boot. lly slitting up an 
immon1ble bandage on both sides, two light and accu-

Fro. 1s.-~eutin's rately fitting !'jllints a.re formed, constituting what the 
Jlliw Frl'nC'h call n. ;·bandage amovo-immobile.J) "'hen appli('d 

to ulcers or compound frac:tu1·(•:.;, a trap may be cut oppo~ite the seat of 
lt':-:ion of the i-oft part:-. f n order to facilitate the removal of the ban<lat.?"e. 
Dr. ·n-. B. Hopkins applies it Cl\"(•r a bra~s \'l'rtebrated chain, which is 
rcm()ved when the bandag-e has i-et, leaving a bollow, longitudinal ridge, 
which c:in by readi\.'· di,·idccl with a rasp. 

Revulsion and Counter-irritation.-Co11nter-irritation is ortcn 
employed by the surgeon, and may \'ary io the intcn~ity of its effects from 
the ~\ig·ht redness produced by a brief application of a mustard poultice, to 
the extensive sloughing cam~<:cl by the actual ca11tcry. 

Rabt>faction.-The moi:-t connnif'nt rubefacicnts are mustard-flour and 
oil of turpentine. 'l'hc lulter i::. a.ppliPCl warm upon flannel, while mustard 
:;bould be mixed with "·ater and a.pplied in the form of a poultice, which 
may be rendered milder in itl:l effects by diluting the mustard witb Indinn
mcal. A Hr.'- convenient application is what is sold under the name of 
0 prepared sinapism," madf' by causing the mustard-flour to adhere to paper 
hy means of gum; it is made ready for use by simply dipping it in warm 
water. When it is desired to produce mild but persistent count••r-irritation, 
wit.bout blhstering the part, the best n.pplicatioa is the officinal tincture of 
iodine. It should be painted daily, or every other day, around but not 
ornr the atl'e(~ted region, as addsed by Furocaux Jordan, and thu:; used 
will be found rnry effecth·e. IL is ~ometimes well to dilute the tincture of 
iodine with an equnl quantity of chloroform. 

Vesication may be produced in a rnriety of ways. The mo~t u~ual is 

~~:i~ 
~I' 

FJ0.19.-Corrigan'l!buttou cautery. 

by means of the ordinary blister 
plaster, made with the offieinal 
cantharidal cerate of the Phar
macopc:cia; cantharidal collodion 
may be painted over the part to 
be blistered, and, ii' the skin be 
not too thick, will be found a ,·erv 
prompt and convenient mode Or 
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producing n:.:icntion: or the ~olid stick of nitrnte of sih·cr may be used n,.. a 
Yesicnnt, or tile :::;lrong nqun nmmonire, or iron heated hy immer:::;ion in boil
ing wnter. The Inst method is bc~t employed by menns of Sir D . Corrigan'-., 
" thermal bnmmcr,n or•• button cautcry." "'hen vesicntion is producl'd 
by the use of canthnl'ide:::;, it is well, iu order lo guard against strnngmy, 
to withdraw th{' blister when it hni; begun to act, and to complete th1· 
"rnisingn of the H~icle by the application of an emollient poultice. If it 
be desired to produc·c a pe1·ma11enl blister, the raw ,:.;urfacc may be clrcs:;-.ed 
with cnnthnridal or ~a\'ine ointmeot, or other irritating ~uhstnncc. Tlw 
endermir method of 111edication, which wa t> formerly more used than it j.,. 
now, con1'i:--ts in applying" ,·arious drugs, e~peci11lly. morphia , to a fre:--h\~· 
blistered surface: this plan of treatment. though cllirient, is now almo.;.t 
:tltog-ether superi::ecletl by the hypodermic mode, whk·h i~ usually prefernl,J('. 

lss11es may be cstahlished by the employment of moxa, by mean:" 1lf 
\'arious caustics, or by the kni!e. Jl!oxa may he 1111\.dc of different 111:1tr
rialt:", the :::;implest, and thncl'ore the best, bein~ cottou-wool 
or lint ~aturated with a i-olution of nitre, and rolled, after dry- ~ 
ing, into the form of a cone. This should be applied by means T 
of an instrument called a" porte-moxa," or moxa-bearer , and I 
::-hould be ignited at tbe top of the cone, the surrounding tissue 
being protected hy mean::. of wet lint. The moxa is a \'ery 
painful application, but is probably the be!"t ml·ans of making 
rm is~ue when a profound impre~sion i:; cle::ircd. Caustic issues 
may be mnclc with Vienna paste; this is a mi.xturo of fi\·c parts 
of caustic potassa with .six of' quicklime. J t is made into a. 
paste with alcohol, and applied through a perforation in a piece 
or ndhc:si\·e plaster. Fifteen or twenty minutes' contact will 
u.;.ually insur<' tbe formation of a sufficient e:;,char. An is:<inc 
may be made with the knifl', by makiu:r a ~imple or a crucial 
incision, preferably br tran:-<fixing a fold of skin and cutting 
outward:;. Y\Then suppuration b fairly cstahlislwd, the issue 
may be kept open by the use or irritatiug ointnH'nt-:, or hy the 
~1pplication of glass beads 01' i:.::.:ue peas, held in place Uy strip~ or pla!::itl'I'. 

Setons.-A scton is a sinus, kept from healing by tlw introduction of ;t 
foreign hody; it is, in fa('l, an issue with two orilices. Jn the subcutn
neous tissue a seton may be established hy means of a long and broad 
11eedle, which carries a thread or s trip of muslin (to be left in the wound ), 
\H' by transtixing a fold of ::;kin with a sharp, straig-ht bistoury, and pn~~in~ 
an eyed probe carrying the forf•ign body along the tra1·k of the knife. .\ 
:-cton may h<' kept open for n. long time, when it i~ intended to act as :.1 

derivative, or it may be temporary merely , when the object is to f'xcite :t 
limited degree of irritation . 

Actual Cattlery.-Thc cautcry is the most powerful count.er-irrititlll 
which the !-;UJ'g'eOn pO:-i-

::-.e~~e-;. It is itJlpliecl IJ~· -._.2. 
:1~~~~:.o~ei~·~e~s ~~· ~·~~;f~; 
white heat in a con\•cnieut 
«hn.rcoalfurnace. Thrgm; ~ 
ccwte1·y is used by rlirect- - ~ 
iug a jet of burning gas ~ ~ 
upon the pan to lJc l'lLLI- ~. ,,--- _ . 

lt:'rized , whilethe9afranic ~ ~ 
coutery, orig-inally :o;ug- · -~ - - t~ 
gested by Heider, and Fw. 21.-0ilfereot form-. or eautery irou 

j 
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made practically U!'l.cful by :Mar!-ihnll nad Middrldorptf, consist~. of n pn~r of 
forceps with lon;.r and narrow hladcs, holding- copper or plt1trnum ~v1rcs, 

whicb are applil'd C(Jlcl, and arterwarcls hc>atecl Uy m<.·a11i; of the 1-(Rlvon1ccur
rent {Fig. 22). Ritter ha::; invented, and F:rnrc has imprOH'!<l, a ' 1 ::secondary 

Fm.22.-:\larsball'ilgal..-anlccautery. 

hattery," by which electricit_\' can he Rtorcd away, as it were, for futur" 
ui;e. This very ingenious additio11 to the g-ulrnn1c c:aut_ery ha::;_ bcrn MH:

cei-~ruJJy empluscd hy Buchana11, of Gl~~.~ow. Paqu~·l.11~ hos mtrodtu:ed 
n modificaLioa of the actual caut<·1·y, which act~ by ut1hz10g the propNty 

of heated platinum-i;ponge to become incandc~ccnt when exposed LO t1rn 
action of certain ga8e:->, and pnrtic11Jarly the vapors of naphthn or rhigolenc. 
(Fig. 23.) 

.Acupuncturalion is sometime~ used as a means of counter-irritation in 
cn~es of neuralgia, etc., or to allow effu~ed fluid:; to drain off, as in ea:o;e:-; 
of tedcmn. It is l'ffected by introd1icing- Jong and slender needle~ with a. 
slow rotary motion, accompan i(•t.I with ~light prcl'i:;urc, lakin:; carC' not to 
wound important ~truclurel::i. 

Eleclro-punrturalion is effected hy pas~ing- a current of electricity 
through the ordin<1.ry acupuncture nPrdll•S, which arc prcviou!f.h· intro-
duced. ~ 

Hypodermic Injection.-'l'he hypodermic m('thod of treatment ii; 
uow very mud1 used, and it il'I probable that its full capal>iliticH have not 
e,·en yet been developed. 'fhc physicia11 employs a considerable vnrietv of 
drug:: bJ thi:- method, but tbl' only remt•dies which 11rc much used~ in 
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"'Urgery by hypodermic injrction nre morphia,, atropia, dig-italiR, :ind 
~tryc:buia, 1hough mercury is occaF:io1Jally thu s adtninistcred in ca:-e..- or 
l'yphili:-:, and ergot in <·aH·s of fibroid tumor of thr uterus. 'I be mol::it 
c:onv(>nicnt prqrnnHion of morphia fol' hypodermic use is Lhe stron.!t :-olu
tion of Lill' :-utphale known a~ i\laµ. endit·'~ ~olutio n. I ts st1·fnt .. nh i ~ :-ix teen 
grain~ of lite ~alt to the fluid oun<:e, and c iµht minim~, therefore, coniain 
about a quarter of a µ.·rain of morphia, wbich is a large enough doH' to 
beg-in ""ith. rl'he cylinder of the bypodcrm ic :-:yrill,;!'C !<hou ld Le of ;.da:-:.:-., 
and ~raduatcd 10 mi11imF:, and the pi:-.ton ~hou ld l;t accuratel.v. Jn gi,·in.!! 
a. hypoderniic injection, the surgeon f";hould pin <:h up a fold of ~kin with 
the li11,!.!,e1"~ 1>f the left hand, and thru~t in the nozzle of the syrin:i·e with a 
quiek motion and in a so mewhat oLlique dircclion; great care mu:-t lw 
taken to avoid any ~ubcutaueous \·ein, as fr om neg-lect ol' thi.s precaution 
~criou:-1 ~yrnptoms of narcotic poisoning- m ay Uc rapidly induced, the drug 
hf'in!.!: in,.,t:lutly thrown into the circulation, instead vf l>Cing gradually i11-
trod11c('d hy absorplion from the sulicutaneous al'eolar tis!4ue. 'J'he tJuzzlc 
of tht' f";yringr 1'l- liould be kept s harp a.11d ficr11p11luw.;/y clean; if it be not 
cl1 an, i ts uF:e is apL to be followed by cOn8iclcrable irritation, and ~0 111c. 
timl'~ the fonirntion of a. small a.b~cess; a rh-ult which I Jrn,·e BC\"cr known 
to follow the hypodermic injection or .Ma_zenclie 's solution with a dl'flll 
1'l-yrin.tre. The hypodermic injection of l!lher has been F:ucce..-Rfully em
ployed i11 ca~e~ of surg·ical ~ho<:k, as we· II a.sin tl1obe or collap8e fro in post
pnrt 11111 hf'mo1·rhage. 

Vaccination.-\rnccination is ui:.ually pcrfo rn1 ed by the phy:::icinn 01· 

accoul'l1eur, rather than by the ~urµcon; ~till, it nrn y he regar<ll'd as :t 

surgica l operation, and a brief reference w it will, therefore, not lJc out of 
pla ce. Ynccinntion may Le effcctPd cithC'r witb the lymph of the \'a<.!ci1w 
veF:ic:lc, or ,,·ith the dried ~cab; the latter bas been larg·ely employe<l in thi:-1 
country, and is. usuall.v quite sati,.,frictory. The scab should be of" a da1·k 
:imhCl' color. and not too thin; a ~ufficienl portion is to be fo'.havecl off \\'itli 
a lancet, arid rubbed up with a few drops or water till it forms a mixture 
ur creamy con:-i:.:.tence. The f";kin is 1 hen to be sli:.rhtly abraded \Vilh a 
riull la.nc:ct until the !":l i.!!htc:-ot pink tin:,re is perce ived, when the vaccine 
matter is to be applied. and slow ly worked in. Some surgeonH prefer to 
introduce the ,·accint· mutter by two or thr<'e 7mndv1·es, and at.I.er . ..; hy 
minute inci.~ir>ns. The plan which 1 have dC':-Cribcd see ms to me the best, 
a~ le,:s likely to draw blood, which might wa~h nwny the matter, nnd thus 
tli·foat the operator':-; ohjc<:t. The place usually :::elected for vaccinatio n is 
t.lw left arm, about the point of insertion of the deltoid mu scle. · Soml' 
pt>rsons app<>a1· to be insu!'ceptiblc to the vaccine influence, while in ot!H.·r~ 
the protecti"e power of the operal ion appears to wear out in the COLll''!e of 
years i hen<:e it. iti well to rc-vac·cirrntf' frnm time to time, especially if the 
palit!nt be <·xposccl to the influrace of' s n1allpox. Bovine niatter is no\\ 
commonly f'n1ployed, but if hum11nizccl \·irus be u~ed. the surgeon shou hl 
:-;elect a l!Ood ~cab from a healthy <"hild i he s hou ld all:io look clo~L·ly to 
the cleanlinc~:-; of hi . ..; h111nL \-acdnat ion, like any other opf'ratiou, nm.'· 
he followed hy inflamnrntion, or even l1y erysipe la:-;, and there ~cerns to Vt· 
no doubt Llrnt oi1 ~cnral o«ta!:iion:; ~ypliili:-1 has been inoculaled by cnr<:lc:-s 
ntccination; hence too m1u.:h caution cannot be exercised as to thr sotn'e1· 
of the vaccination s.c:ab, and af"; to the 1.:lcanliness of the instr11n1e11t t'm· 
ployed. The hcst a~c for vaccinating infant :; is, I think, about the eud uf 
1h1• third moulh, thou g h it. may, if ncce:;F:ary, be clone at a muth earlier 
period 

Bloodletting.- A:; wa~mentioned in tbe chnptcl' on inftummat ion , the 
surgeon it" uow mul'h le~s often <'a.lied upon to draw blood than formerly; 
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still en>r_,. pn1rtitionrr ~hould know how to hlr('d, apply cups. etc., nr~d I 
Rhall, th('rl'fOl'l', hrieRy notiN· th(· principal method:.; ol :rnrg1c<1 l d~plct1011 
'l'he~c un· :-;cariricntion. leecl:Jin~ , tupping, punrturnlion , n•n<:!-:-cclio11, ;rn1l 
arteriotom,·. 

~,'.·,~E:~~:,t~lr,~if ~~:,:.:~t~~~1;1':~:~~·,
1

~~;~t}:~'.l~~:~~.';,'.·:~ 1~E~~~t:::::~Ei';:i:: 
:~;.;~:'.::~:,~;!~~o:~~::~:·~~r.:~~~·i~::,ii~~:~\~~:~~ ~'1~~~~~".:'~d i1:h~,.~~'.:.~~;e'.,':,•: 
whil'h draws :It lt•a:-t four time::; n:-. 111111.:h. The part to lw lct'chcd ;.;houlil 

::,~:~· ,~ ~~ '~:,~~~\:~:~:,~~;r,: ::~~;::~·,~:,~~"~~I'.~'.:~: ;;~~:~:~i1,~i;::W:~;i~~,f~~~~~~t.~:~;:i~ 
tlif> h•ech in Hmnll-hecr. LPl't·lwo n1ay ht' applied with 1b1· 
fin,Q"l'r:..:.. or in rolled card . .;, or :-l·nra l to:.rethl'r in a piJl.bnx, 
t•tc. 'l'bcv i:;houlcl uot be fon:il>IY detaclwd, but alh)\Hd 10 
clrop off of· thenrnel\'e:-;, a proct•:-,.. ·,\ hif'li may he lrn::;tenrd "·' 
!-prinkling them with a lillh: :-alt. The blt-('ding- from tl11· 
ll'C't.:h-bitc:; ma.y be cncoura,;.rl'cl by wnrm fomentation,.., or 
ma.\· be reprc13~cd by expo:-urP to th(' air, or Uy pre:-:--Ul"l· 
with dry lint. If the bleeding- be t'Xl'Ct-i~ive, it may be llt'Ct'"'· 1 ~ f.ary to L011c·h tbe !-i pot \Yitb nitratt· uf t-iih·t>r or the pert:IJ\o-

~ ~ ridt• of iron , o r C\'Cll to clo~e the edges of the little wound 
c with a dl'licatc twi~tcd $11Lure. ]...l'l't'hl•s ma_r he applit·d to 

· thc in ~ id t· o f tlw \'ariou!:i nwcou$ Ollllt!t~ of the bod\' throu!!h 
appropriate specula. ~ 

8 

• .. •.

0

·

1

. ': ('11ppu19 iis a con\'l'llieat mode of f•mploying local deplt·-tion. 'J'he cup ii; fir:-.t appli<'cl :-u ar.. to invit(' tb(' blood from 
till' deept'r pnrtH to the cutant•Ou$ ~urfac:e; this is dom• liy 
atmo:-phrric prcR:mre, the uir in the cup being ~xhau:--tetl hy 
mt•ans of a. portahle air-pump, ur an dastic bulb of ntlcan· 
izr<l lndia-rnbbcr ; or, in the nbbCDCt' of the~e. :l !::iUflit-it•11t 
rarefaction may b(• produced by introducing- the flame •11' a 
spiriL-l:lmp for a fo\\' :-:rcond.: into th1· inlrrior of the (.'lip, 

which i~ then quickly applied. The ~cttrijical<Jr i:; prO\"i1lt-il 
with a number of Llacle:-., which are projl'cH·tl hy me:111 .. 

of fL spring, and which can be !-iCL :-;.o a~ to cut mort> or JP:-::-: dt•t•pl)·, a .. urn.' 
be required. The cup is first l'mployt'd so ~H., to produce !-llJ>i.'rticial co11~1· ... 
tion; it i~ then removed. nnd tlw :.<t.::nificator in:'itantly applied, 31111 a:-
quickly as po:-:-iblP replat·t•d ll~nin Ly the cup, into whidi 1lw Llooll \\ill 
continue to flow until 1 he \' 1H·u11rn i;.; dcsu·o, cd hv tiw intt.•rnal becomin!.! 

f ri~ti~~~i~)~~;~:£::~i:l~;;~·i,'.~r.:~·~~i::~~i\~~)i~i;:~~\\:~~}{~:'.,'}~Ji~:f :P~ 
whole limb j it is llHHk n.ir-ti.~ht b.\ means of n widt• India-ruhber hand 
and :-cn·es to dr~"t:llp, n~ iL wt'l"e, the whult· limb nt on1:e. Jt:-1 i1wPntor 
ch1imi:; thnt it gi\'e~ tlw iJerwlh~ of ~l' nerai dPplL•tion without the e,·il.;, at
tending lhe lo::.s or hh~ucl , b11t thou.!!b the instrument is('('rlainly ingC'11io11 .... 
Jam not aware that it l11h liPf'n found of nulf'h prnt·ti(·11I uti lity. rnd1·r 
the name of 111eclwnfraf lt>echi>.-: (Vig-. 24 ), smull instrumentsarl! ·8old whkh 

~1:~;.h~~r ui~~d0 ~,~h:n c~1t'i: 1:1~~~~~:;'~!0tfr.~~~ 1~~~:~11~ 1 Hf r~::~ 1 ~-i \~·,~,~i~~1~~~;di 1~:.::;;' 
and when ordinary leeclws rn1111ot Lt• 0Lt11i11e<l. 'l'lwobald: of Baltimon,' 
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rpco111mPnds thnt, in !' tcad of u ~ing the scarifira.tor, a. s uperfi cial " nick" 
-..hould be made with :i delicate knife hcfo re tidju ~t ing' the cup, and tlrnt 
a :-;olution of carbonate of amm onium s hou ld be a pplied to prevent clotting 
;ind to encoura~l' t ho flow of hlood. 

Puncturalion occupies a pos ition midway bctwct:n cup1>ing and scn.rifi 
L'ation. It it> l.>ef:.t done with the point of a Hharp scalpel o r bistoury, and, 
in addition to its drpletory effect, is often :serviceabl e by reliev in g tension 
Il is principally u:-;0d in ca:-;es o f diffuRc areolar inflammation or of c ry~ipe
Ja~. The puncture~ mn.y often be advantageously exten ded into limited 
i1wi sions, hut should not p<' netrate deeper than tho subcutaneous tissu1·. 
A form of puncturation whicl1 is often employed by the general practi
ti oner is" lancing the gurns, 11 in CMO:". ol' difficult dentition. 

Venespcfion.-Yene:-;C'clion. or phlehotomy, C'o ns ists, as its n::imc implie::;, 
in the divi s ion of a ,·ein ; it is the ordinary opcn1tion by whieh µ:cncrul 
hleedi ng is effected. ll ma .'· be done with a bi~toury, with an ordinary 
thumb-Janett, or with a ~ prinµ;-loncC't or fl c:un. On the Yer_,. few occasion'l 
on which I have had n•cour~e to ''enesection, I have employed a :-;imple 
lan cet, and believe it to be as co1w enicnt and pe1'11ap~ ~afe r than any other 
in~trumcnL Jn this countr_,., aud in En)..(land, bleeding· it-. nlmost always 
done from one of the vei ns nt the bend of thl' arm. pref'ernhly the n1 ed ian-
1·eplrnlic, as its course is further from the lin e of the brachi:tl artery than 
that of the median-basilir . In Fr~1nce, bleed ing is occasionally practised 
from the n·ins of tbe foot. 'l'o prepare a patient for bleeding, the upper 
:ll'lll ~ho uld be su rrounded with a lilh::t or folded handkerchi ef, E:o as to in
tPrrupt tbe veno u~ hut not the al'teri:d circulation, and thus render the 
..;uperficial veinR full a.nd prominent; the $ilting po:-;t ure is usually the best, 
and tbe patient may grnsp a st ick , to s teady the limb, which is held out in 
n s.emi-i-u pine po~ition. The opening in the ve in !"; hou ld be made with an 
oblique puncture, the la.nt'.et cuttinl! ils way out as it is withdrawn. The 
,·ein should be com pre:-i:::ed below the point of sect ion with the thnmb of 
the surgeon's left ha nd until the cut is completed , tbat a p1·emature j!USh 

of blood may not obt-cure t he ~cal of operation. If the blood flow s s lug;
gi:-;hly, the patient ma_v be directed to alternately in crease and relax his 
µ.Ta~p of the stick which he holcls1 t he action of the mu scles. of tho forearm 
tcmding to increase the rapidity of the flow of blood. rl'hc bleeding will 
1Hrnlly cf'a~e at once upon the remova l of the fillet , when t be wound may 
he Ji,!!htly dre15sed with a ~mall co mpress and a fi ,!!Ul'e-of-8 Ua.nclage. 'Vhen 
hlecdiag h; done at the foot, the ~oph ena vein is opened above t be inner 
malleolu s. Sometimes th£' ea~tPrnot jttgular vein is opened in ca:;:e~ of 
apoplexy, or in children when the arm is very fat; a co mpress is plact•d 
n\·cr the \·ein immediately abo,·c the clavicle, and the ,·es~el is opened 
where it crosses tbe stern o-clcido-mastoid muscle; t he chief ri sk iu this 
operat ion is from the admission of air into the vein. 

Arteriotomy is practi~cd on the tem pora l arter.v, o r preferably on its 
anterior braach, abo,·e the outer a ng le of the eyebrow; t b~ ~ect i on should 
be made obl iqu ely with a s harp IJi~toury, and 1 when enough blood ha:::; been 
drawn , should be made complete, so n.s to a llow the e nd$ of the vessel 
to rf'trart. A firm c·ompre~~ and bandag-e should then be applied. 

Transfusion of Blood.-This operat ion ma.v be sometimes req uired 
in ca:3e~ of profuse hemorrb a7e, as in floodin~ during or after labor. The 
1"11ief precauti ons necessary are to prevent the blood from coagu lating before 
it is injected, and to avoid introducing air into the patieut's vein. Blood 
fro m a hea lthy bystander is drawn into a tumbler , kept at the temperature 
of the body by being surrounded with warm water, and, hav ing been defibr i-
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::~.~~~~l~;';t:· ;~ h:~J~~~~~" ';,~ti~.~ •. ~:;~ ;~s r~1· t~~~,,~ ~~~~·;,~~~r~~~·~~:~i\::::.~ ;:~;\'. 

l'm 25.-,,\pparatus for tran~fu~ion of blood. 

rin,ir<' (or a:-; u<l\'ii'-Nl hy 
McDon1wl1. of Dulilin, a 

~~:~~a~~:!:~~\~ ~·j ~·e~ 1r~ ~~" h ~~~ 
hns bePn prc\·iou,.1,r laid 
hare; the whnk a11101111t 

inj<>Ct<'llhhoulil not ('Xt·ced 
thrC'e-t1uartt•r:- ofa pint or 
a pint. By 11,..in!.:' a \\'
ringc with a :--h:irp-point
ed noz:t.IC', th<.' ,·i:in mn.v 
be injt•ctetl without lirn:
ing hecn prc•,· iou:-1,r ex
po-:(·d An in!!cnious but 
~omewhat more compli

('atNl nppnr:i.tns for tron ... fu:::-ion of ddihrinaterl Llood hn,., \)('en (}l'\"i:-.t•d hv 
.'.\lr. T. W. Carroll Jon<':;. 'l'hr late Prof Gro~:s emplo.nd a cunn•11ic11t 
ini-trnrnt·nl hy which the blood was nwde to flow into nn C'xhnu,.trrl 
rc('cin·r, and thence l1y u. J.!Ulll-ela,.;tic tuhe cliret·tly into tllP patit•nt'i
'cin, \\bile )I. Mui:-:011ne11\'C U.!-l'<l a simple flexihlP luhe with a hulh 
pro\·i1h·d with vn!Vt.· ;,.:, i:;o o~ to pump the blood directh· from one veiu 
into tht• other. Other form~ of npp;iratus for tlw di1·ect trnn.;fu;-;ion nf un
dl'lihrinalrd blood hn\·e nJ,.:.o hl·en dcvi:-:ed b.v :.Ionocq and by Hou:-:-.el. 
D1111 tn11 :Hhi;-;cs, in ca~e:'i of dnn~Nou:-1 bemorrha;.::l' during au opnation, 
1 hat rf'-i11ful-iim1 of the pnlit1 11t':'i nwn blood !-ihoultl be i-uli-.tituh·cl for 
1ra11i..;rul'oion. The blou<l is cau~ht in a \'e~H·I containin.!! n tiq•.pt· r-t·enl. 
.!-0\111ion of pho,.pbflte of sodium-one part of th<' solution to thri•t• or le,.!-' 
of hlood-so as to prevent 1·ong11lation, nnd i:-; then i-lowly injP('t1·cl into nu 
111wn vein. Arterial t1·an.':}11.-;io11, or the injel'tion of cll'lihrinatl'd blood 
into the• radial or po!'ll' rior tibinl artery, is recommended by lltH'll'r as 
preft·rnhle to the ordinary prorNlnre. Jlawharn recomn1C'1HI" tltl' i11tro
tl1L<'lion of hot J>alint> :<0111fi1111N in lo the femoral nrtC'rv. nncl in nn C'r111•r..:.1·ncv 
;1cln111111ge may be dl'riHd from ~riline inj('(:lion~ ·inlO tlw :-.uh1·11tn1koli!' 
arl'nlar t1~~ue , whencC' the fl11icl will be J.rl'lldually ah"orllt'<l (hy711irlt>rmo
dyl"is). Saline i11j{'ction-. i1110 the ,·ein:'i ha\•e bt·en tried with :-.11111P i-uc
CP!-o" in Ca1'('(;; or cholera colli1p..;e, a ... has the i11jl'Clion or 1m/J,: hy Dr. E. )I. 
ll11d1Jt.r. Milk injection" ha\·e al:<O bePn emplo.nd under nHiou:-; l'irrum-

J~'~,1:1l;~::, ~~ t ~V~~~~~. ~r; t•11~.l~~.IJ~:~~~!i:;I ~~ ~',I;,~;;~~·._ ~l~~~~;·d~~:~ lt1t~tl ·L~;~~~~·1l1·;.: 
~i1tl; i ~1 1~.0111~ ~1'.~:c~~~1 ~:11~.'r11 ~.111111111\1~ f~~~:~~n ~~~o~:·,~11~\~1:t~ !; ;:;;,~ ~1,~ 11

1
; ~>!· ?1.J:~.,~~:; 

111' 1!t·lihrinatt'd ,blood al-' a !-inh:->titute for tran1'l11..;io11. while Ponliek , Bizzo-

~:~;';'.'. I '/~~c~1~-~~.~;~ 1'.~." ;~1~ \\~' ::~~ '. ~,~11:·i~~I~ ~~~~;~~;- ~~,!~ft : ~:.1:. ~t~ ~1\~ i~ h~11 i1~ '::~~~er:~ 
i1·1~1~J \~'.'!,,1: ,\~. ~ ~o;~~~;I ie 1~~:~~~11~~1 ::::;::'ot'~: i-~~~1~to~~; ~ i~~ ~ii~): ~'.;~ ,!,r~,t;;~ 1;:~ri~o:1~~~ 
~~Ii,\: Ii l1 ~i ~:11~·r~·~f 1:\~/:;;i:1~1.0 rcll;';; 1~1r~.~11~ 1:~:~~~:~;~::;~: r:1~~l io~i~ ;.~:1 .:!~·11:.~ 1·~ ~ n~t~::l: ;::~~~~ 
:1nd .Au bill, the operation of tranl'ofu::5ion ii; in itself not free rrum ri:-.k, and 
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i-;hould not he resorted to in nny ca.~e in which cardiac or pulmonary 
disea~c i:-. pre~ent. In order to prcvrnt Lhe i-:hi,·ering which u~ually follows 
thu op<.'ralion, Bitot alhi~cs that. quinia shou ld lie admini::itcred two duys 
pn:'Yiously. 

Aspiration.-This i:-. an operat ion which lrn s for itR object the with
dr:twal of fluid from a. clo::;ed cavil r without tlic admis!-iion of air. The 
11 S(' or lt :-:1u-lion-trorar has Ion!! 

0

ht•cn familiar lO An1crican sur;:reom; 
throug-h the labors of Dr~. Bowdi1ch and 'Vym a.n, of Boston, to whom 
iti:; introduction is due, hut the a ... pirntor of Di<•tllafoy i~ a more perfc>ct 
instrnmC'nt, and that gPntlPmau i~ ju~tly entitlt•cl to the c redit of hn.ving
J(crwraliud and populariicd ill:' employrnent. Tlw a~pirntor, a~ impro,·1.:d 
by P otain (Fi,!!'. 26), com:;ists of a jiu· or bottle connccLe<l by flexible tubci:; 
on oue sic!<' with an <'X-
hauslin~ pump, and on 
the other with a dl'li
cah' eanula carrying- a 
fin e trocar, the appa
ratus being provided 
with i;;top<.:ocks to pre
vent the aclmi;::sion of 
air. A \'acuumha\·ing 
been e~talJ li1'hed in the 
jlll', the troear and 
c·a.nula are introduced 
h.v a. <111il'k thrust into 
the partaffoctl'd, when, 
the ~topcotk being 
opened and the trocar 
withdrawn, any fluid 
that i-; pr<'s<'nt j;:: forced 
out (if not too thick to 

Fw.26.-,\s11iralor. 

fl ow through the canula) by ntmo~phcril' pre~fiurc, and is co llected in the 
re:-;ervoir. 'l'he mo:::t usefu l applications of the aspirator arc, I think, to 
cases of h.vdrothornx a.nrl empyema., to C<L...;es of co lcl a.h.,.cc::;s conn{'ctcd 
with the hip or spine, and to ca!"lc . ...; of clil'itcnrlrd bladder from str icture o r 
prostntie C'n l:ir,!!enu•nt. Tachard has propo:-cd to 111 odif.v the construction 
of the aspirator by the introduction of the :siphon principle. 

CHAPTER VI. 

AMPUTATION. 

TT is often Ba.id, by nnreflccting- per:::.ons. that amputation is the oppro~ 
hril11n of s uri;ery, and imlcl'd t.hc propo;;al to cut off a. limh mu13t l>P con
i-idered as an acknowled!.!'n1ent. of failure on the part. of the surl!eon to 
(•ft'c<"L a. cure in any olh<'r way. B11t when we l'On:<id1•r that nn amputation 
i:-; never done except with n view of r.;av ing- lift> which is mor~ or IC!-'18 en
dangered, or to remove what. is no Joug-l'r of ~f:>rvil'(', hut a mere ui:;cle~s 
and trouhlC'~ome appcncln~!'e, it mu st he conf'e:<~t.'cl thnt. no opPration <'11 11 
more truly deserve the 1rnmc of con:-:cn•ativc; "lhe humnn c operatio n" it 
wu:; called by some of the older surgical Wl'iters, and it i:; probable that 
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there is no other procedure io the whole ranµ-c or operntive ~urgery whi('h 

hi\~.~~"~·~r~ .~~::~~~ui;:~~:,1~~ a~b1~,~~\~ei~:~, 11~su~~.~~~;·~:; 11!n~~1~~~~~d to app_l)· 
to the rcmo\·al of a. limb, thou.gh we still ~peak of ampututlllA" thr peni.., 

~:~~~· ~~:1~n~·;~tl~~:~11~\~!~~~~e i~~r~11~~~~~~0 ~~r t~;~.~,i~~~1~1 fL L~~j,':::~s~j1 ? ~~~::::.': 
{1prration is an amputation iu the continuity of the limb, or ~imply n.11 
amputation; tbe latter, an amputation in tho conl'iyuity, a. di:;articulation, 
or 1111 e:r:arliculation. 

History.-Thr ancienb g-enerall.'· amputntcd merely through part"' 
nln«Hly dead, probably from fear of hemorrharrt', to control which they had 
,en· imperfe<·t, if any, mean,.. ft is probable, howt'\'Cr. that Celsus, who 
lin~d about lh<• hrginning of 1he Christinn em, was in th<' habit of ampu. 

:~\~~'.~g t~11~1;~~~~ ~~~'.~ 11~n;~:u(~~~~~, n~~~fc~~:U~i 11~~ ~ri1\·~~~~<' t~~~~~<' t~~ an~~~~~!~ 
1·ircular operation); he wa~ acquainted with the U:'C of the lig-aturc, hut 
whctiH'r or not he applied it to the ve:-:~cl:-; after amputation, is not auiw 
tertain. The u~e of a fillet LO control the circuhttion, before amputatin~. 
i" Uuc to .A.rchi:.tcnr::;, who, howc\'t'I', ncg-lected the preliminary disi-ection 
of the soft parts, dividing the entire limb at the ~arne Je,·el, and using a 
hot iron to arrest the bleeding. Until the latter part of the ~e\·e11teenth 
1·L•nt11ry there was little improvt'mcnt upon tbe~c rude procedures; Pare 
\iatl indeed introduced the li.~ature1 but it wn~ not generally adopted, and 
arnputalions were still done in l'Ssentially tlw 1'ame way that was prc>· 
"l·1·ihed by Gah.·11 r~ad his folio\\ l'l"1'. )!any surgeons. drcadctl to cut through 
Ji\·ing parts at all, and other;; ~ought to prevent bleeclin;.r b.v the u::;e of 
heated kni\·cs. The first tourniquf't was introduced by l\lor<·l, in 1614, and 
a ft1 w years later an Engli~h ~urgt'ou, named Younf!'. dc\·ised, apparently 
independently, a ~imilar conlrirnn<.:c. 'l'he:-e enly tourni<jut·ts consistNI 
111l·rely of a fillet twisted with a btick, very murh, in fact. like the simple 
apparatus which is now known as the Spanish windlass. :\lord'::; tourniquL·t 
''as 1-iUb;-;equcntly improved Uy the cell'bralecl Petit, and the instrument 
wbi<.:h he dPvised i;-; c~scntially that which is U!'ed at the pre:;cnt da.y. Thi:i 
illu;-;trious Frenchman, and the En,~;lish Chc,.,,·ldt•n, begun about the same 
tinw to operate hy u. double incision, cutting- lirst the skin and subcutanC'· 
011:.:; fa:-.cia, and then the mu:;cular ti;-;:-.ue and h1lllt' at a bi~her le\•el. Louil', 
on the other hand, rctnrnecl to Ccltiu~·s. plun, and cut down at once to tht' 
hont>, which he then di,·ided hi .!.!.·her up; he al~o employed digit:ll pres!:'.>urt• 
in place of thl' tourniquet, helit·,·ing- thn.t the latter interfered with tlw 
rt'trn.ctiou of Lhc muscles. Th€' modern ci1·cula1· operation, a combination 
of Petit's .~nd CheH·ldeu's with that of Loui~. was perfected by Benjami11 
Bdl and lJer toward)') the latter part of the last century. Another form 
of circular amputatioa was pn.tctbcd by Alanson, who, after dividing tht· 
"kin, attempted to cut the mu--clc>::-. into thr :-;hap1• of a hollow cone, by a 
,.,\n-ep of a knife hel<l in an obliqu~ position. Other operators, howcnr, 

~~~~.1; ~.~:1~11~~~~~ ~ ;~ ~~;~::it~~ll ~ ~~<.:~1~;~ :~~;n:~ il~ i:lr~\~~ii111~~n l~~rnb;i\111~0~ ~1~~;·::i 
111c1~1ou which would termrna _te at a h1glwr point th:rn it:; eon1111t•ncen1ent), 
and the" triple incision" of lky soon becamt· Llw common En~lish opertl· 
tion, though Alan~on'~ was still succc:-;sfully practi:-ed by Du1)uytren and 
utlicr::; in Franc<'. In the meanwhile, amputation by mean8 of a flap. cut 
from without iawards, was introduced, or, ac<'ording to Yelpcau re.intro· 
tl.uccd, by Lowdham and Young in Eng-land, and i'hol'tly aftcr~\·nrds tlw 
forn1a~ion of a flap by truns~xion, by Ycrduin, or Amsterdam. The Hap 
operation was sub~cquently unproved by seYcral other surgcong

1 
nnd wn~ 
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finull.r adopted ~tncl Urou)!ht into common use by the la.hon; of Li1'ton and 
Guthrie in Bn.~land, of Klein and Langen beck in Germany, and o!' Dupn,,·
t.r1·n, La.rrey, Roux, and some others in Fran ce. All lhc different nictho<I:-> 
of amputation may be considel'Cd as ml're rnrict.ies of thc~c two printipal 
mode~, the flap and the cirtular. 1 

Conditions Requiring Amputation.-Thc circumstances whith 
111 :.l_V rcnclernmputation ll<'ce:-~ary arc mnnifold; they will he fully di~cu:;s(·d 
in :-.uhsequent cbnptcrs, in con:-:;idcl'ing the various injuries and clisca:<cs to 
which the human frame is liable, but l may here hriefly cnumeratl· tl1L' 
following as the principal cooditions which are co nsidered to indieatL' thl' 
rcmornl of a lirnb. 

1. ll'heri a limb is to1·n n.ff by the action of mal'hincry, or can·ied awny 
Ly a ca nnon-ball , ther<• can he no ques tion a:-; to the pl'Opriety of amputn
tion. The opcrntion nrn,v indeed lie said to have bcea already done by the 
accident wliich mused the injury, and all that remains fu r tho s urg-eoo to 
do is to put the wound i11 such a condition as to promote its healing :rnJ. 
in :-.u rc I hi.; formation of' a. well-shaped stump. 

2. Jfodijication, when the µ.·ang-rene ii. more cxtcnsi.,.·e than a merL' 
superficial slougoh, i~ u~ually a c:au::.e for amputation. 'l'he ordinary rnh·. 
and a. very ~ound one under most circumstances, is that tbe :-11rg1··on l:'bould 
not operate until the line of ~cparation is well established: thn~, in the 
form of gangrene rcsulti11g from thL• inten:;ity of the inflarnmator.'· procesi; 
(a.':'I :1fter frost-Lite), no op(·ration should IJc done while the mortification i!:i 
:-.till extendinf!. but the su rµ;eon should wait until nature hcr:-;df iu<licate~ 
that the limit of the dcstrncti,·e process has been reaclwd, and ma.v t hen 
1unputate at ally convenient point above the line of separation. On thl· 
other band, in the ~tr i ctly local form$; of A'rtng- rc1w re~ulting from direct 
inj ury, a:; in compound fracture.i', amputation s hould be 1wrformed a.s :"Oon 
as the sigus (If mortifitation are unequi\'Ocally manifct-ted; dcia.'' will 
1·ommonly cau:"e the lo:-:-; of' the patient, before time has been affordc·d for 
the formation of any liiw of demarcation. In trauma.tic or spreading 
g-angrene, also, immedinte amputation is imperative. There is another tla!"-:" 
of ca;-;e~, principally met with in militar.v practice, which often demand 
itnmPCliate amputation. Thi:; is where gangrene follows upon an arterial 
Je~ioo nt a di:-.tant point, as in mortification of the foot from a wouud of 
the femoral artery. rrhe gan!rrene, in s uch eases, fir.st ~bows it:-;elf Uy a. 
tliang-e in the color of the af'l'ecled part, which is at fir,:t pale aud tallowy, 
and subsequenlly becomes mottled and streaked i there is at first numbnc:-:s, 
followed b\' inscnsibilitv of the mortified member. Jn such ca~e:-;, I think 
with .\Ir. G11thrie, tli:I.L

0

while the g-angrent: rcrnn.ins limi ~ed to the toes or 
foot, it is right to wait, in hopes that it will not pas~ further; b11t if it 
manifests a tendency to ~prnad abo\'e the ankle, amputation ~hould he at 
once performed at the point where exper ience shows that the morbid attion 
is likely to cease, that is, a short di;.::tance below the knef'. In a !-. imilar 
f'Onclition of then.rm. amputation ~hould be performed at tlw ::1houlcler- joi nt. 
'"'itb regard to the dry ganyrene which attacks lhe C'Xtrcmitics of old 
pNson;.::, it is g-cnerally advi::;ed to refrain from amputation nlto~cther, from 
the fear that the n1orbid action would rPcur in the stump; and, indeed, the 
constitutiona l t-tate of patie11t;;; thus [Lffcctcd i~ u~uall,r :--o unfavoruble for 
any operntion that the surge0n would riaturnlly hei3itute about proposing 
10 a.mputa.tc. It has, howc\'Cr, lJeen suggc:-.tcd that as this sc11ilc g-a.ngre nc 

1 I would invite thf' rea<ler who is intnf'~te1l in the history of amputation to consl1lt 
my article in the In ternational E11c.11cln1H.e1lili '!,/' Surgt>ry, 2d t>rlit., vol. i. p. 557, where 
I have gone into the :;uiJject touch morn fully than I can do here. 
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oftrn. at least, depends on arterial ohstruction. a bl'ltcr chrtnf'C woulrt be 
affonlC'd hy a.mp11tatin;:r hi~h up in the thi).{h than hy llll.V ol her mode of 
t reatnwnt j 1111d this plan has bern actually put in pra.l'lite hy Jnmc:-:, or 
Exett•r, Jo1rnthan Hutchinf'on, Kii.;ter. and :-:ome ot h er~. w ith fa.vorahle 
rcs11lt.-.. It i:-: ohv i ou~, however, that t he additional ri:--.k from the opcra
~~~:~~.t:;clf would be so great, that it could only I.Jc jm:;tiflab le iu exceptional 

Aniputation if;; sometinH'S required in cases of liMq1itol ganrp·ene, either 
aftl:' r tht.l ccssr1t ion of the process, on nccount of t he ex1eni':iive do!-'truction 
of parts, or evt-'11 clurin;:r its prO.!!TCi'S. on account of profuse hcmonhage 
which rna_v occur from the opening of a lnr_!!C :1rtc ry . 

3. Amputnt ion is sometim e~ m'Cl"!i:'ary to rnmed5' the ev il::; prod uced hy 
exro~1irc to heat or (·old. In ca~e of frost-Lite. if nwrely the finger:-; or toe8 
arc ;1ffe1·ted, it i1' better to al low the dead part.~ to he :o: po n tan cou~ly ~cpn
ratl'd, a nd to t rim off t he stump Hu l>1'eq ucnt ly i if the m ortificatio n l,e mon· 
extensi\·e, amputation nrny he done throu:.rh the dead ti1'8Ues (i n ordt>r to 
remo,·c n 11 13e le ... s and offerH:.i\·e nm~s), nnd a seco11d am putation be per
fornu:d when the lin e of separation hns heen clrurl y estnli Ji ... hed. In cn,.;:es 
of h11rn or scald, it is proper to wait until tl1e ~loug h 1' Jrn,•c spontancou~ly 
come awa.y, and until the reparativc power of nature has heun fully tP1'ted, 
wlwn, if it be found m n nif'e~t l _,. ini1dequnte to t he ta:-;k, an a mpu tat ioo may 
be performed with the be:-:t prospects of a fa,•orable re~ult. 

4. Compo1111d .fror·llln'·" and tu.rations freq1wntly renrler a. mpn tntion 
nece:-::-:•H_,.. The majo rit y of primary amputations in ei,• il ho,.pital1' are for 
thc:-:c fil'Cidents, nnd 1 he number of such caf.:.eS which require n·moval or thf' 
limh i.-: eon!:i tan t l,v hecorn in g- larg-er, witb tbe multiplicalion of ra ilroads and 
Lhe c·on:-:<•quent increns.e of travel. 

5 lffCt'ratPd and «Ontust'd W()onds produ<'ed by ruilwa.\- or mac hi n<'I'.\' 
accid1•nts, by the nttncks of wild nnimal:-:, etc., may require amputalion, 
t'\'l'n though the bones have C'sco pPd inj11ry. 

6. ;\ mputation is ve1·y often ren<ll·red necesi::.a ry by g1rnshof inj11ries. 
'l'hou ,:.:·h ~o much has heen clone of lut e yea r s to snvP limb ,.; in military prac
tice 1>.'· the introduction of exc i ~ion as a substitute fo r amputation, still the 
la.ttPr mu,.;t a\\\'ay:-1 cfJntin ue to be a frequent operation in the hands of tbe 
arm,· "'"r.g-<·011; and. inrlt·NI. in no ra!:e il'l it more trnly tbe" hurna n<· opern
tio11" than in t he fright ful i11jurics which arc produced by the mi:s:sile:-3 of 
wnrfnre. 

7. Vario1u; o.ffprfion.r.:of thP hrmp.'{ and ,joint.'{ rcqnirc removnl o f the limll. 

~~~l~a111 i\111i\1.~~-~~1fd~~~~; ~,~.~~: ~ i ~ '.; ~1 ~~~ i~i~11~ ~:d :1 ~1~~1 ~~~ 1~~ 1t \~~I i~~l 1~~~ ~:~1t\~:~o~~ 
exei.-:ion and arlhrectom.v, o.11cl to lhc 111 odl'rn i111p ro\'C'd method:-; of' trrat-

~ ~ ~,:: .~~:~~. 1~t!~~~l i~~~ r~\."/ i~~l~l~tn~~:~~·~ V ~.\~·ses ~ ~~ 1 ~~· I~ ~cil~ ~;;~? !~~:)11 1?11~1~;~\1 t~~r~;~:11! 
is !'O cxten;-. i,·c that 11 othi11 !.! ~hort of ampulat iun wi ll a\•ai l to i-;;.lVe life. 

~0;,:::~:~r::~:~~'.;{~;~~:,~~;~~'::':~~,.:.'i'~~~'.~~~::fE:E:~~'.~~:~i~:~:1'.~·~~:s'.::;;~i,~~'.:'.:~ 
~::~-~~1ie diffuse, are more surety treated by nrnpultLtion thau in any other 

i Morbid growth.f<i ma..v render amputation impcrativC'. Even 11011• 

~!!i;:~~~:\E;:f 2~(f ;ii2~~%~;I~~0~~~E~I~::;11;;~· 
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pcl'if'tH'C' of the proff'~~ion ha~, howcn•r, ~hown tlrnt :imputation cnnnot lw 
rr,i.ror1l1·d as n. renwdial llll'ai:.un• under such circun~~tnncPs, and few ~llr,!!'t'Oll~ 
would now think it ri,!!ht to add thL• ri:-:k of a c:ipital operation, when tlH'n· 
is :-:o little pro:-:pect of IH'tlt'fiL accruiol.!; if, howHt'r, nmputation Wl'l'I' in 

~i'~·;~ i~la~.~:n~~:~1~~~~s~h~1cll>i~·1~/<~:~:;1~ :~~e u~~u ~ri~1 1 ~~lC~!;1: i~1\' .n u~ ~~',';~::~~ :~~)1~ ni~~ I:~~; 
ju~tifiahll' in ca,..es of hydrop/l{)bia, nor in those of poif<ioned wound, from 
hit<':-> ol "'i'l'Jlent~, etc. 

11. Final!.\', amputat!on ma.v be rrcp1ired for the rrlief of c!Pformily. 
"lw1lwr natural or acq11ir<'d. 'l'he:-<c nrc operation.; of <·om7Jlm'.--n1u·f>, anc1 
:-:hould, therefore. only be pt.•rfonned within the limiu1tions ;;;pecified in thf' 
drnpll'I' nn oprrations in general. 

Instruments.-The in!'.trumcnt~ r<'quircd fol'nmputation ore n lourni
othl'l' means of cont rollin g- t lil' l'irculation, knives of variouH r-lrnpe!

HlWS, bone-nipper:-:. artery forc(·p~ and tcnnc:u la, Jigi.ltures, rl'tnll'
tor~, .-uturc:;;. and ~uture nercllc:-:, anli ~wi:-:~or~. 

'1'011rniq11el.-Tlw U!-C of thl• tourniquet in :unputalion has hcf'n rt"pro-

~;!;~~·<~11111i\:. ;,~j~~t~~~:l l~~1 i t~1;:~h~~· i<~nl~~~~u~~~c~s c:1~~a\ 1111° 01 :~11~ u ~! "~?,~;,1: :::~·~ 
con~t·:--tion. and that it ma,· i111('rferl' \\'itb the 111u~tulnr rMrnttion whith i:.:. 
dl'.;.ind1lo in the circular op-<·rnt ion. 1 B11t by takin.l.!' co.re to c!C'nite thr limb 
hcfon.• "<·rc·winl! up tll(' tourniqnd, 1111CI not to do the l11tter till thr mom<'11t 
h1·for<• n1aking- the inci:--ion~. 1lw intNfcrcnce with the return of' \'('JJ0U!-' 
hlood i.; !-O !-li!.d1t a!-' to IJ<' u11important, \\'hile t ill' dilliculty :is 1·r.Lrnrcl~ lh<' 
111u ... (·I<• ... (•a11 cn~il y he olwintNI hy rc1rcnching the hone, if necc . ..::t-:nr.v, aftf'r 
1 he ,., ..... <•I,. ha,\'e been :'N:Ul'l'<i a11cl the tourniquet r(•movt·Li. In fnet thl' C'\'i li-
of tJli,.. in:->trument arc more npparent tban !'<'al, whilr its adrnnta1!'cs are 
ninu;l't•:--t and incon1e:--tnhlc. Guthrie a11d Hennen !-p(•ak of <'OlllJH'(':-:-:in;.c 
1he arlt·r.'· with one hand while t he amputation is dont.• with the other. hu1 
!-11eh n <·our:-:e seem~ to me more ndaptt.·d to !-'ho,\• the ~kill and foarlc:o~JH'f.:s 
of tlw :->lll'g·con than to promole lhe ~ood of tlw pati<•nt i saf<'l.Y ~huu ld 
11Pnr h<· :-::icrificed to hrillioncy, au<l tbere can Le no questio11 that :i wcll
:111pli1·tl tourniquet rc·nd(-•J':-i 
1111 a1111111tation saf'rr than t ill' 
i1l'St din·ctNI manna! pn·~· 
!-lll'l' i for while the latter 
<:1111 0111'· c·hN·k the flow of 
hl11od tliro11!!h thrmttin \·es
:-:PI~, a tourn iquet control~ ni l 
thti nrTt•rie:-; nt once, and it i~ 
11fte11 t\w,.maller \·e~:"dstlrnt 
gin' !ht• mo:-:t troulJIC'. 1•w. 27.-&march's apparatus for bloodless opera1iou~ 

To prC'vt>nt lo~s of venous 
hlood, Hih·e:-;tri and E:-:march Sll.!.\'J.rest that the limb !':hould be fir:-:t bound 
with 1111 c· ln stic handa,!!C from below upwards, and tl)('ll surrounded at tlw 

~!~~1~il~1f ~~;,~~:§~f !~~}~f jf~[:~i~~~~§ i: 
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::~
0

i~~··~~~. ~~:::l~=~:~,:~~:,!:i~~~;.~~l;~~,::~~;~';;,:~,'.:'~·,:!:;,~:;,;:~:~.::~.~~~:~~~~:~:~:'i~~ 

~l~~~~{~:;~\:tir1:i~1~~::r:t;It,¥;,~:.~~:~~,;~;~~v1~ri'.iJ: 
]i;,.;nrn1·c.:h himself Urcs!'t'~ the ... lump in a ,·crLical po;-;ition before removin,g-
1lw tuh<', and keep:; it i11 thnt po:-itiou for half an hour ;..uh:::eque11tly. ~ly 

J: ~~ 1111 <!;.r~~~,\ ~~·~ ), i~·c~~ 0 :;~~ ~1-~ i';<' oi)\.~11 <1' :.1~ ~ ~~~ 11a ::~i 1 ;;~cl1~~~~ :·;" '"~~~~~ ;~~itJ;~e,~ Pt;:: .... ~ 
H·1·urt·1l. l n:.re11ionr- motlifleatio11:-: of E,.;march':-1 tourniquet have IJet•n d1·
vi.-.t•d h.v Fouli~. ll. L. Brow111', a11d other~. 

'l'lw l)l'1't 10111·niquN fol' onli1rnry n;o:;<· i~ thal known a~ Pet.it':->, from bu1-
i117 IJl1C'll introducl·d Uy the tt·lehratt•U FrC'ru.·h Hll') . .!"€011 of that nanw. It 

<·on~i:'li"t uf two met:d platC'1"\, thi· 
<fo-tu1wt· lwtw<·cn wl1it'l1 i:-. n·;.n1-
Jatcd by :1 screw, with a i-;lJ'Ollt! 
lint·n or :-<ilk ~lrnp pnwidcd with a 
bu(.'k!c. IL j,.. thu~ applied: ll ft'\\ 

turns of a roller arc pas:-<:d ~rou111l 
the limh, and a firm pad or C'Olll

Jil'e1"\:; thll :-i seeun·d immNliatd\' 
over the main :irtl•ry·. l'pon this 
pad i!:' phtcPd the lower plntc of tlu• 
tourniquet. i-;o 1hat the artery i" 
hdd hC'tWCCll thi:' pJa.tc Hiid thl' 
honr, :11111 thl' ~trap i~ hutkl1·tl 
tight!~· e11ou; . .d1 to keep till' i11:-;tru-
11n·nt i11 phu·C'. 'Vhen the ... Ul'l!l'Oll 

j:-; i·cady to make his inci.-.ion, th<· 
H:n·w L,. turnrd ~o a~ to :.:epar:t11' 
tlH· plate:-; nricl thus Li,!!hten thl' 
str11p till the arterial circulation j ... 
t•ntirch· chf'f'kcd. I t ii; often !->uitl 
that, p

0

nH·idccl that the compre,.;~ j., 
pliH'l'd on .. ·r the nrtery, it nrnk1•-.. nn 

Fu ... 2s.-PeLi1'~ tourni<111d diffcrenc1• to what part of 1111• liml1 
th<.~ tourniljlll't phitc is applit·d; 

11Ji.; j:-; a mi:-;iah, and :i lllOllll'll\
1

:-< refle<'tion will to:>huw Lha.t it i~ .... o: till' 

f:~~~iiii!~~f '.:~f fu\;f :£:;~j~~:J.§:~;~~i§j~~:'.f 
f Bi ~~;~~~H;:s:~~:E~·f ;p~~i;,\;~;ri2mit:2;~;~~;~:: 

Variou!-1 other form:- uf tourn iquet hav<' hPeri d1?,·iscd, but none of thl'm 
apprnnch in value to tliat of Pl'tit. The ordinory fit'ld Lourniq11el, il~ it i:-o 
1·1~llt•d, consi~ts mC'rt·ly of a !-;trap and buc·kl~. with a j>a<l to go O\N tlrn 
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n.~:-:.scl; ii i!=i no bcttC'r thnn th(' l'Ommon garrol, or Spanish windlass (l<'i,!!. 
29), 111;1cl<' with a $lkk 11nd handlH'rl'hif'f. Other fonm; ore the hor::w.'ilu11-, 
or f:hgnoroni':; lourmquet (Fig. 30), ~key'.-: lo1tn1iq1tet (Vig. 31), a.n<l tl11· 

l'l<l.30.-'lignoroni'~ tourniquf'I 

rnrious artery comp1·e.11sors. wliil'h arc de:;i~ned so a::; not to control tht• 
:--mallcr \'l'$Sc ls; bowenr Ul-l'ful thl·~c 111a.v be fo r cases of ane11ri~m or 
n.rcirlcntal hemorrha.!!c. they al'l' not , T t hink , U!':i g-ood ns Petit'~ in$tru
m cnt for employment in ordi nnry nmputationfo\, J n cntui n specio l OJlf'r:l

tion8, howcvr.r, thry ar(• Hry nihmhlc; thus hip-joint :tmpute.tion i" 
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:-iborn of half its tc>rrors by the u~e of Skey':s tourniquet or Lititer'i-; norta
compre:s:-or (Fit-!. 32) . 

...! 111p11tofing 1\11ivt's.-Formcrl.v i:;urgconR m.:ecl for the c irculnr 01wr~tio11 

~~~~1~::.l~i::~::?i:f j~~~~~~~~~~~fi,:f :'.~~ff ::~~~:~~~~~.i(i!5 ~;;t;1f ~i;i:~~:!~~ 
till' k1iifo :-.hould 1jc ahout one a11d n half timel'! the diumCter of the limb to 
he rl'moHd, and it~ brt'ftdth from thrcc-ei~· hths to 1hret•-q11arters of :lll inch 
Thu~, a k11ife wiLh n. cutting- edge t•i;.tht or nine inc ht•:-. Jong will au:-.wer for 
mo:-l :11nputatio11ti uf the thig-h, while one with an edge of six or ~cvt·u 
inclil' :-; will do for smaller limbs. Doable-edged cat/ins (Fig. 34) arl' 11~ed 

Fw.3'1.-1\111putatingk11ifo 

1'1G.34.-Ca!linorctoubk'-Cdgcdknifo 

princ:ipall_\· for the leg and forearm , and arc convenirnt in freeing- •.IH' inter
ob .... (.'ous spncc for th(.· application of the 8UW i their widLh xhould not ex
ceed thrt·c ei7hths of :u1 inch. Bc:;icles tl1e ordinary umputatiug knive:.;, 

~l~!~~~~'.r~~ol~1n~h~~1~~l a~~~1~ ~1;/~~,~~c~~~ l~ru~:"~\'1~:11~0~0~ ~J,!~~~~~i~~l~l\1~~~1 i1~~~~ 

1"10.3-5.- BiMlourr. 

as of Lhc fin:;?'C'l's , u n:r.\ 
&lcmll' I" knife '"· ith n ht•a\-, 
Lack will be found convt··
nient. The blade of ~uch 
n knift• !'hould he aliout 

"""lll:~~~"!::~~c::::::~ ~~~~lt:~IC~~ti n:~·\~ct:ll~!-jci~'. 
Fm.3G.-Scnlpel. 'L'he measurement:-. \\hich 

I han• µ;ivcn ill't• rather smnllrr than tho:;e u~ually directed, but are I think. buch a:::: will be found 

~~\i,~r;:~;~;~·~~~ . 1~1 ~dt ~~:.:~ iir:3;c~'.yo~~·;~o~~~ 1i'f~. ~1~~t~ !11:~~:~i~c~n~nl~11d; 111~!~: 
the l:i_r:.r~:;_t liml/~ · having- found it quite am1)Je <'Ven for an amputation at 
the lnp-Jornt. I he handles of amputnti11g kni \"(':-; !-iho11Jd be of fluted metul 
or ro11gh ebony, whi('h is less npt to ::.lip than either bone or i'"ory. 

1'10.37.-Amvutating~ 11.w 

Saw.~.-Tlw nmputnting- !->aw ::;hould be about Len inches lon1r J)\· two 
&~•~ a half \\ idt> ; 1l :;honld be ~tron~. with a hen\'~' back, so n!'I t~ .i.ri\·e n<ld1t1onu.I firrnne::;::;, nnd tbe tt!elh 11ot Loo widely bet, but ju~t enough to pre· 
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vent hindinµ-. For operations obout the hnnd or foot, n i:;rnall ~aw with a 
mornUlc back (Fig. 38) will often bt· found useful. 

l •" w.:J~.-Sm:illnmputatingsnw. 

Bone-ni71pers or Cotli11q Pliers may he used in ampututing the pha
h111g-es, or for smoothin;.r off any roug-h Ni!.{c~ JefL by the l'nW in lar;:cr 
Opl'rntions. Ten or tweh·c indwo i~ a good lt,• ngth, of which the IJL1des 
Rhould not occupy ' 
more than two 
i1wllC's; the blndl·s, 
whi<'h an• :-;lrnrp, 
should be $f't at an 
obl use anglC' with 
the handlt'S, which 
mol't be \'ery 
stron:.r, nnd rougb
e1wd LO prc\•entthe 
hnnd frorn slipping. 

'I' he Perio.<.:f eo
lfJnie or Rasp1tory 
( Fi;.r. 40) is used 

Fm.3!1.-B-One-uipper$. 

Fm.40.-Legou~t'speriosteotome. 

for l'epara.ting a cuff of periosleum which, after sawi 11 g t he IJonc, is d1·awn 
<tow n over its t·nd and r-,ecul'Cd with ct~tguL sutures so us to nvoid 11ecro:o::i;-; 
:Lnd prevent adhes ion of the sofL ti~8UC8. 

Arlt:ry Forceps and 7.'enac11/a are used for taking up the vei:;~cls; the 
lw~t form of for(·t•p::; is essentially that in\·cntcd U.\' Liston, and known as 
th(' d bull-do.!!' forcer~:" th(' blades ~hou ld be C'xpande<I a. shorL di:--tant1· 
abo\'e the point:--, thnt the lig-att11"l'S may Cal:iily slip O\'er without inclmlin,!( 
Lhe in~trnrnC'nt it:-:elf in the .kr1ot; they ma.v be 111ade to fa.~tcn with a 
catth, as is the ordinary 
hremo~latic forc<•ps now 
so much used, or, which 
J think is helter, be pro
vidl'd with a s11ring which 
keeps th('m cloH•d except 
when opened Uy pre:-.~urc 
of the surg-eou's ting-er~. 

'I1he lenaculum, or sharp 
hook, mu13t he of suflil'icnt 
:;;izc aad but Rlightly 
co1Ted; it is not a$ good 
an iri ~trument ns the for

~
~ 

F10. 41.-Artcry foret!psclo~init by their own ~11ring. 

~ 
ceps for most ca~cs, but iR Fir. . 42.-T~naculum, or 11barp hook , wilh which 1he artl'rial 

liomctimes U$=Cful, especi- orificei11 11ickt:d-0111 

ally where the parts are 
matted tog-ether by inflammation , nnd lht> :irterj cannoL lie sep1trntcd h;· 
the forc£•ps; ~ometimes it is ncrc;-;sa1·y to take up a little ma~R of llllJS('h• 
Of' areolar tiosue with t·wo tennc11la, und throw 1L ligature a.round thf' 
wboh'. Though I buvc never l'eca any harm result from lhis ligature en 
ma~se, it shou ld not Le practi...;cd when it con be uvoidecl, and, as far n~ 
pOl'~ible, each vessel shou ld he drawn from it::; sheath and tied H'parntel.r. 
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The late Dr. ll odgen, of St. Lonis, devised an ingeniou~ artery forcrp~ 
which dn·w the arH·1·y from it~ ~ henth l1y its own "·eif!ht., and wn::i pro
Yiclt>cl with a cutti ng i-lide to <livide the ligature, thus enabling the su rgeon 
to di~peni:;e with the aid of an n!i=-sistaot. 

Ligatures may be made of a variety of material~. such as catgut, hor~e
hair, iron or s ilve r wire, or more commonly, and [ tbink he-tter, unless the 
antiseptic methot! is adopted, of fine wbip-cord or st rong s.cwing-silk. F or 
anti:wptic operations the ligatures a.re Oest made of catgut. prepared with 
carholicatid or with oil of juniper and alcohol.' Plaited s ilk is better than 
that "·bich is twisted, and it s lwuld be cut into lengths of about eig-hte('n 

!~~1~=~b~:~ ~~~1 ~·~~~:~~1;~ i:t t~tu~·o;u~:~~n;i;.~~ ~~'~\~.~r)~;;::::~cZ.f s}I~ ocr0a~~ 
nary amputations the number of H8sels requiring ligature is fron1 eight 
to twelve, but if there bas been inflan1mation, causing enlar~ement of the 
f:mnl! arteries, as many as twenty or twenty-five ligntures may be nece~
r:nr.\·. The artery having been drawn out of its sheath by the forcep~ or 
TC'nacu lum , the ligature is thrown around it and secured hy what is called 
the reef-knot, the pecu linrities of which can he better understood from the 
annrxed cut than from any description (F ig. 43). It is usunl after tightf'n· 
ing the knot to cut olf one end of the ligature, allowing the oth~r to haug 
out at the wound. It is con,·enient to reta in both en<ls of the ligature 

F 10.44.-----$u rgMn'sknotandrcef-knot combint>d. 

whieb su rround1'.l the main artery, knotting them together for purposes of 
disti nction. Catgut ligatures should be tied with a." surgeon )s knot1 ' and 
" reef-knot" combined (Fig. 44), and botb c11c18 ~ hould be cut short. Some 
surgeons apply a single knot only to sma ll ve~sel~. l sec no advar~tage iu 
this plan, which is certainly not as safo as the use of the common reef
kuot. Ballance and Edmunds recomnwud what they call thr "stay-knot,'' 
made by placing two or more lig-atun·s in clo8C' appor:ition , tying the fir:-t 
hitch with each one separately , aud then n1aki11g the second hitch of tht> 
reef-knot with all the ends together Acupre~sure may be used to secure 
arteries after amputation, as way various ingenious modifications of 

~~ 

~ ~ 
l'rn.45.-'Surgicaln«dlC!. 

acupressure, in which a wire i:" 
u~ed in ~tead of a needle; tbe!-l' 
will be considered in the chapter 
on wound::. of arteries. 

The Helractor consists of a pif'cc 
of mu!':ilin, ~ix or eig ht inches wide, 
onC' end of which is split into two 
taib for the thigh or arm, and into 
three for the leg or forearm. It i~ 
applied around the bone or bones 
to keep the soft ti~sues from be inµ-

1 For ligation of artt!tit!!I in tht!ir continuity, clu·omicizt!d catgu t is prt!fera\Jltl. 
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i11jurcd by t11e saw, and to prevent bone-dust from being caught among 
the Jl\U!->Cles, an occurrence which might interfere with the healing proccsis. 
A metallic retrnctor i!:i p1·cferrl'cl by sonw surµ-eons. 

'l'hc Sat111·e:i may be upµ lied with the ordinary ic surgeon's nredle, 1
' 

which for use in stumps i-hould be strong und straig-ht, or but !'Jig-htly 
curved; or, if the flap~ he very thick, a needle, mounted in a hand](' nnd 
with the e~·e near the point, such as is usl'd in the operation of l'trangu. 
laling a nmn1~. will be found com l'nicnt. The bc~t matl-'rial for the ~utur(' 
i:-<, I think, tcih·cr, lead, or mallcnblc iron wire, though this is a mnttcr 
which may be safely lPlt to the fancy of the operator. 

Sl'il'lsOrs are used to cut the lig-atures and Huturcs, or to retrench any 
JH't>.iecting- nerres, tendon~, or mns~cs of fascia. 

Operative Procedures.-1'be var ious modes of amputating may 
ht• cunsidl•rc.'d as mc\'e modificntio11s of the two or ig-inol forms or the· 
i)pcrntion, the circular and tbc Uup i thus the oval opel'a.tion, 01· that of 
:-:;coutettcn, i::. l;iased upon the circula1·, while the different mNhod5 of 
Vermnlt', ~edillot, Ten.le , LcC', etc., arc but varieties of the flap operntion. 

Circular J.llelhod.-An amputation by th<' circular metbod is thus per· 
formed: A nresthesia hA.viog bt·en ind.uccd, and the seat or operation 
washed and shn\·ed, the patient is brought to the side or the foot of the 
opcratiug-.table, so that the limb to be rcmo\·ed projects well over the 
t•dge. The circulation :-;hould ht' controlled by mean~ of a tourniquet, or 
hy manual pressure excrei:-:cd hy :in a~si:;tunt, while another u~t:'iHnnt 

'/,.~, 
.-= 

'-

ru,. "6.-Amputation IJy ~ircular mctllod. (Dn111"1T.1 

holds Lhe affected limb in such a posilion as is con \·cnicnt for the operator. 
The latter should &tancl so tbut bis left hand will Uc tuwan!:J tl1c palicnt':5 
truuk; thus in amputating the right leg the surgeon st:i11d::. on the 
palient'b right side, while in removing the left l e~ he Rtnncb b~rn:een tbP 
patient's limbs. The surgeon then, steadying- and drawing 11pwnrd~ tbc 
:-;kin with bis left band , olig'htly stoops, nnd corrics his right hand, whic:h 
holds a knife or sufficient length, around the patient'~ limb, ~o that the 
Lack of the knife is towards his own face. Pressing the heel of the knife 
wt'll into the flc:.h, be make~ a circular sweep around the limb, rising n:; 
he does so, and thug Lcing- enabl~d to coniplctc the whole or nt leabt tht' 
g-reater part of the cutaneous i11ci:sion w ith one motion i a few li~ht 
touebcs or the knife will now ullow considerab le rctrnction of the !-km, 
aud, if the li mb be slender, this degrl'e of rctrnction may be sufficient. 
Th(' first inci:-,ion mu:-1t completely divide all the structureo down to thl' 

8 
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mue-cles:. Ir the skin l11l\·e not retracted sufficienllv, tbe sur;rcon llO\\, 

either with tbe ~ame knife or with nn ol'dinary ~<.:1dp~l, rnpidly <li:ssects_up 
a. cuff of skin and ra~cia, about half as long as the limb i:; thick. Ia dorng. 
tbis, cn1'P. must be taken to cut always towards tbe mm:cles; neglect of 
tliis rnlc will cause division <Jf the cutaneous vessels and consequent 
sloughing of the part. Having done this, the operutor grasps the ~ufl' of 
Rkin with his left band, and, with a large knife, makes another c1r<'u]Ar 
cut at the point of the cuff's reflection, through all the mu:.;cles and clown 
to tr.c bone. A wide gap is u~ually immediately produced by the retra<'· 
tion of the cut muscles; if it be not sufficient, bo,,·ev1:u-, the surgeou 
quiekh· separate8 the muscular Rtructures from their periosteal attach~ 
rnenr~: with the finger or the handle of a scalpel, pressing them back and 
thus c:Jearing the bone for the space of about two inches. J f the limll 
contain two bones, the interosseous tissues must be divided with a douhl<'· 
edgt'd knife or with the ordinary scalpel. The retractor being nppliecl and 
firmly drawn upwards, the bone is now to be sawn at the highe8t point 
cxposc·d . It is well first to divide the periosteum and push it back with a 
raspatory or periosteotome (Fig. 40), and to u1'e the saw lightly at tlr:--t, 
80 a8 to avoid splintPring. Jn the forearm, both bones should be di,·iclcll 
~imnltnncously, and at the same Je,·el; Lut in the leg, the fibula ~houlcl hl· 
sawn first, and about half an inch higher than the tibia. The assbtant 
who holds the limb ruust exercise care to keep it in ~uch a position a." 
neither to interrere with the action of the saw nor to allow the bone t<1 
break bt'fore the section is completed. As s<Jon as the limb is removed 
the surgeon secures the vessels, momentarily looseniu.1! thf' tourniquet, ii 
necessary, that the gush of hlood may indicate the po~ition of the smaller 
arteries, and, when all bleeding is checked, proceed::; to dress t.hc stump. 
H any projecting spicula have been left by the saw, tbry must be removed 
with strong cutting-pliers, and any tendons or nerves 1 hat hang out fron1 
the stump should be cut short with sharp scissors. The skin cuff is then 
brought together with sutures, so as to con,·crt tbe circlllar into a linear 
incision, its direction being horizontal 1 ,-e1·tical, or oblique, accordin7 to 
the fancy of the operator. Sometimes great dilliculty is experienced iu 
turning up the skin cuff, from the conical 1;bape of the limb. In such ca~e:-
tbc f-:urgeon may slit the cuff at one or both side::;, thus con\1crting t.lw 
procedure into a modified flap opcralion. 1 

Flap lJ/ethod.-Amputation by the nap m(·thod is :o;.usc<'ptible of au 
almu::it infinite number of variations. rl'lllls there may he only one flap. 
lllOl'e commonly two1 or even a huger number. The Hl1ps mnv be l'LJI 
~utcro-p~steriorly, late_rally 1 or ohliqucly; they may IJe made by ·tra11stix-
1ng the limb and cuttrng outwards, or may Lu :::haped from without in
ward:'i, or one may be made Uy transfixion and the otlwr from without. 
'J'hey may in<:lucl<' the whole thickne~s of tb:::uc down to the bone or 
merely the s.kin alld superficial fascia, or they ma_,- embral·e the supedi~ial 
muscles, while the deeper layer is divided circularly (SCdillot). J?inally, 
they may ?~'·ea cun·e? outlme, or they may be rectangular. 

In pra.ct1srng the or.drnary double-flap ;Lmputation, the surgeon stand8 a!'.
~or th~ circular operat10n, and gra.sping and 1Slightly !ifting the tissue whil'i1 
1s to Jonn the flap, l·nters the point of the long knife at the side ncare~t 
himself; then µushing it acros~ and around the bone with a decided I.ml 
co.ntious motiou, and slightly raising the handlt> when the bone is pa!-l-~1·d, 



OPERATIVE PROCEDURES. 115 

he bring:; the point out diametrically opposite its place of entrance. Hold
ing the blude in the axis of lbe limb, be tben shapes his flap by cutting at 
first downwards, with a rapid sawing motion, and then obliquely forward~. 
Turning- up the flap, he re-enters thf' knife at the same point as before, 
carr ies it on the other side of the bone, brin:rs it out with the same pre
cautions as at first, and cuts his second flap. lie then applies the retractor, 
makes a c ircular sweep to divide nny remaining fibres, and saws the bone 
as in the circular operation. In mnny situations, as in the front of tht• 
leg where the bone i:-:; superficia l, it is impossible to make a flap by trans
fixion, and in any part, if the limb be large, the flap thus made is unwieldy, 
the skin retracting more than 
the muscles, which project 
and interfere with the closure 
of the wound. Hence it is 
often better to make at least 
one ftnp by cutting- from with
out in wards, dividing the skin 
and superficial fascin. by the 
first inci~ion, and the muscles 
by a secoocl, at a higher point. 

Io vif'w of the wai"tin:rand 
gradual disappearance of mus
cular tissue wbich alway:::, 
take place in a stump1 some 

:~det~·~~b~~ii~~ ~~a~~~ ~i~~:: Fw. 4i.-Amputation %:~.~e;~fostcrlor ftap operation. 

of skin only; but npart from 
the cl1tnger of sloug·hing which always attends these long skin flaps, uu
f<;upported by mu!:icle, tlie resulting stump is less serviceable, for though 
the true muscular ~tructure does indeed disappeur, the fibrous sheath of 
the muscle remains, becoming condensed into a thick pad which forms a 
very necessary covering for the bone. 

Jn making antero-posterior Haps by transfixion, the anter ior one should 
be cut first i if the flaps are shaped from without inwards, the lower shou ld 
be formed f:irst, as otherwise tbe blood from tbe first incision would ob
scure the line of the second. Jn making lateral flaps, the outer should ht' 
the first cut, and, generally, it ma_v be stated that the flap should be fir::;t 
formed which do1•s not contain the principal artery. 

I have adriscd that for the flap as well as for the ci rcular operation the 
sllrgeon should !?tand with his lefl hand towards the patient's trunk. 
Many authors, howe,·er, including Jlr. Liston and Mr. Erichsen, direct 
that exactly the opposite posture should be agsumed, with the left hand on 
the part to be remoHd. l have no doubt that every one will find that 
pogition most convenient to which he is most accustomed: but I consider 
that above recommended to be the best, as permitting the operator to 
have more control over hemorrhage in case of sudden slipping of the 
tourniquet or relaxation of bis assistant's grasp. 

Ovol and Elliptical Mrthods -'rhe oval amputation in its simple~t 
form may be considered as a circular operation in which the cuff of skin 
has been slit at one side and the angles rounded off. In this form it is 
used for disarticulation at the metacarpo-phalangcal joints, and, with a 
slight modification. const itutes Larrey's well-known method of amputatin!! 
at the shoulder-joint. Another form of the oval operation, which in this cast• 
should rather be called e11iptical, is particularly adapted to the koee and 
elbow.j ointg, though it is applied by the French to other parts as well. 
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'l'he inciRion in this form of amputation constitutes n perfect c11ip~e. coming 
below the joint on the front or outside of the limb i the resulting (fop i:-. 
folded upon itself, making n. cun-cd cicatrix and furnishing an excellent 
CO\'Cring- for the stump. 

Alodified Circular Ope1·alion.-This plnn Reems to have been Ruggcstcd 
hy .MI'. Liston, a.od was afterwards improHd and largely employed by 
:\ I r. S,rme. It may be regarded as the ordinary circular opcr~tion, with 
the skin cuff ~lit on both i,ides and the angles trimmed off. It ls done by 
l'Utting with a suitable knife two short curved skin.flaps, and dividing the 
muscles witb a circular sweep of the instrument: it is particularly adapted 
to amputations through very muscular limhs. 

Fm.-tS.-:\fodifiedelrcufaramput:i.tion. (Ss:.EY.) 

'Peale's Method by Rertangiilor Flaps.-'l'his operat ion, which was 
introduced nnd systematized by ~ l r. 'l'enle, of LePds, about th irty year!' 
ngo, undoubted ly furnisbe!:i a most f'legant and St!rviceuble stump. 'J'hert' 
arc two fl nps of unequal length, the s horter always containing t he main 
H'sscl or vessels of the l imb. Thc> flaps are of f'qun l width , but while Oil(> 

lins a length of half the circumference of the limb at the poi at where tht• 
~nw i~ to be applied, the other i:; but one-quarter as long (i.e., one-eighth 

of the circumference). The line!' 

1 
of the Haps should be marked with 

/ ink or crayon before beginning thf' 
/ operation, as otherw ise, e:.peciolly 
~· in dealing with a conical limb, it is 
~ a lmost impossible to cut t he long 

flap of tbc requisite rectangu lar 
shape. Both flaps arc to embrace 

P
.. all the tissues down to the bone. 

- and the long flap, which i~ in shape 

\\_'/. A . , . , ~b~c~~~!, ~~~::~· oi~, i~:~~;, =~~-i~f. 
tach~d by points of suture to tbt' 
5hort flap (l<'ig. 4!J). The adnrn. 

. . tages of. this mode of amputati ng 
J w. 4!l.-Teale! amptllation. (Dnn.n.) are thnt 1t secures a good cushion of 

soft parts over the end of the stump 
and t.hnt the ~·esulting- ~ien.trix. i~ en~irel~ withdrawn from the line of pres: 
surf' 111 adapt111g an art1fir1al hmb; its d1sndvnnta.ge is that, if used upon n 
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musculnr limb. it r€'quirr-s the bone to he divided n.t a much higher point 
than won Id otherwise be ncce::-saryt and thus, in the case of the thigh at 
least, ad<ls much to the irravity of the operation. Hence it bas been Mtg

gested by Prof. Lister to alter the relative dimensions of the flaps, makiug
the longer of just sufficient size to bring the cicatrix out of the line of 
'Pressure, while its diminished Ieng-th is compensated for by increasin2' 
that of the short flap. I have myself employed this modified form of 
Ten Io's operation (keeping, howO\'er, tho rectangular ~hapo of the flaps), 
and have found it to answer quite a~ well as tho original. 

Relalice Jllet·its of the different Jlfelhods.-I do not purpose to enter into 
a di:;;cussion of the ~upposcd a<lv:rnlages of one method of amputati117 O\·er 
another, believin7 that excellent results may be obtttinccl by any of these 
plans, and that the difference in the results. of amputation in the hands of 
va.rious operators is not as mueh due to the p11rticular procedure employed, 
as to the judgment displayed in selecting cases for operation and the care 
manifested in conducting the after-treatment. 'l1hc surg·con should not, I 
think, confine himself to any one mctbod exclusively, but should vary his 

Fw.50.-Simultaueousquadrupleam-
putaliou. {Fro111 a j)alicnt under ihe 1"JG.51.-5y11chronoustripleamputation. (From 
careofDr,Ja<:kson.) apalicntunderthecareof Dr.Lowman.) 

mode of opcl'ating according to tbe exigencies of the particular case. If any 
J!Cnerul rule were fl> be given, I should say that the circular incision <.1r 
Teale's method ga,·e the best stumps in the forearm , the circular or modi-



118 

fit•<l circular in the upper arm, the modifi<'d circular in the upper part of 
the thigh, the double-flap operation immedi:itely above the knee, tlw lateral 

flap method between the knee 

~i1~~1 ~t~ki~;" j'~~n~:.e ?;I~~ ~~f1~~~ 
to he con:5idcrcrl in choosing on 
operation for any particular part 
or the body will be ref'errC'd to 
in di$cu;.;:;i0g the special ampu
tations. 

Simultaneous, Synchro· 
nous, or Consecutive Am. 
putation.-lt occa.::; ionally be
comes necessary, in ca.ses of 
sev£•rc injur.v, to remove two or 
more limbs by primary amput1.i
tion st the same time. Som!'· 
times this bas been done by two 
surgeons operati[Jg simultane
ouslv, but it is better for one to 
do i,oth amputations consecu
t ively, beginning with the limb 
tbat is most severely hurt 
Though the prognosis of these 

~L~;;6:~~~{::1:.rj~i~1~~c~;.';;171u: ,;a~i~::~n~:~·; h~\.1~~~ ~~ ~i~~~r: ~~~u;:~i:;c~v~sri:~ \~~ ~: 
followed with sufficient fre

quency to justify the surgeon in having recourse to the knife when the 
coodit.ion of the patient will at all permit it.. If the hemorrhage can he 

effectually controlled by 
tourniquets, both limb~ 
may be removed before 
stopping to take up any 
vessels; though if the lirst 
amputation have produced 
much depression, it may 
be necessary to pause and 
administer restorali,·es be
fore proceeding to the 
~econd. Among thC' 010!->L 

remarkable cases of ~yn
chronous amputation on 
record arc that of Dr 
George E. Jackson, of 
Lakota, who bas kindly 

I , (~~~- ~~e) :~: p1~~~et~f~.~t~ 
J•11;."3.-Simulla11eou~ triple amputation. (From a palie~I in whom he SUCCessfully am-

lbe t ' ui,·cr1<ity llo~iiital. J putated all four lirnbg 
simultaneously for frost

hile; that of G. C. Wallace, of Rock Rapids, Iowa., who successfully 
removed both forearms, one leg, and half of tbe other foot, likewise for 
frost-bitej and those done by Drs. Luckie, Alexander, Kochler, Lowrfl'an, 
and Armstrong, the first-named surgeon having twice, and the others 
(•ach once, removed both legs and one arm simul taneously, all six patientli 
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nmkiug excellent recoveries in spile of these severe mutilationi;:;. Fip:. 51, 
from n pbotogrnph kindly sent me by Dr. Lowman, shows tbe result in 
his case. I have myself succes8fully resorted to ~yncbronous amputation 
i>f the right hip.joint.and left leg (F ip:. 52) for a railway injury occurring 
in a lad of fifteen, nnd in eighteen double major amputations ba,·e had 
l'ig-bt successes. 1 have twice r-;ynchronously amputatC'd three limb8 from 
the same patient, On£' case ending- in recovery (l<'ig. 53), but the other 
patient, an adult of intempernte habits, dying on tbe tenth day. 1 

Dressing of the Stump.-After an amputn.tion the stump should 
not be dr1·~sed until all hemorrhnge h:is ceased. Sometimes, after all the 
recognizable vesr-;cls have beC'n secured, a trouhlesome oozing conLinues 
from the face of Uie stump i this is mnially venous bleeclin7, and will com· 
monly cease of icself when Lhe tourniquet i::. removed. If it do not, it 
may prohnhly be checkC'd by elem tin~ the stump and pouring o,·er it a. 
,.;I ream of cold or very hot water, or by sopping it with alcohol. 2 Bleed
ing fro1n the meclnllar_v cavity of the sawn bone may be stoppt:>rl hy 
in~erting n plcdg-ct of anti~cptic _g:auze or a pellet of previously softened 
white wax, armc<l with a wire tbreacl Lo facilitate its withdrawal; the 
lntter is p<"rfectly unirritating-, and tlicrt·forc nrny be allowed to renrnin 
when the flaps. are brought together. A ping of catgut is preferred by 
Riedin,!!('I'. Hemorrhage from tlw nutritious artery of the bone may be 
1·heckcd h.'' a catgut plug, or by compressing the bone with strong fot:£"ep::-. 
lf the sur).!"eon have any renson to fear consecutive hemorrhage, the i::tump 
-:hould not he fin:.1lly closed fol' some hourR, or until complete reaction ha.s 
11ccurred. a wet towel, or a piece of lint dipped in olive oil, being mean
while laid between the flaps (af.: suggested by ~Lr. Butcher) to prHent 
their aclbcring, and the sutures left loose until the surgeon is ready for the 
final dressing. The li.a:atures, if of silk, arc to be hrougbt out a.t one or 
hoth angles of tht~ wound, n,g may be most convenient; it has been su.a:
~cstcd to bring each one through the face of the flap by a. separate punc-
1ure, but such a. plan seem~ to be more adapted to delay union by producing 
increased irritation, than to promote quick healing. The edges or the 
amputation wound arC' to be broug-ht together, not too tightly, by the use 
uf sutures, and the flaps, if hea\')' 1 mriy be additionally supported by the 
use of aclbeHi,·e strips. Jf short.cut lig-atures arc used, a large drainag-c 
1uhe ::-hould he carried across the floor of the wound, cut close to the skin 
at each f"icle, and kept from e.lipping in by tran~fixing its ends with small 
·mfety-pins. It is a great mistake to henneticall.v seal a. stump j there is 
always a con!'.idcrable flow of serum for some hours after a.n amputation, 
and Ir thh; Auid be not nllowed to e~cape freely from the stump, it will 
ine,·italJly produce irritation. Various modes of dressing a stump have 
hC'en employed; Mr. rreale directed what has been called dry-dres:sing, 
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which wa~. in fact, no drc~~in:.r nt all, the stu1np hcing !'imply la.id on a 
pillow (which was covered with .!.{t1tta-pcrclrn doth), nnd J?rotcctrd by 
1!11·0" ing over it a piece of thin i.rttuze. Sir J. Y. Simpson highly reco~1-
menclcd the exposure of hoth nmpntation and other wound~ to the air, 
calling the Rc:ab produced by this exposure a "nnLUrnl wound lute." Dr . 
. J. H '\7ood, or Xew York, wt·nt still further, u·catin!f stumps by ~vhat 
he railed the" open method,'' without either i;utures, pla~ter:>:., or dresslll.f!i-i. 
M~l. GuCrin and ~faisonrH'U\'f', on the other hand, clrvh•ed wa.n of trcat1ng-

~f~~~ p~ f i ',1, ~~~~ ~~!~~ r~~~1i1:,~i 1;~ 1~i~-~~g, ~ ~~;~~-1~1~~~~t! ~~i :~~:~;~~n~ ~11e e~~'~Q1l11 ~~1i•;: 
recomnwnckd the cmploYnwnt of cotton n:-; a nwnns of excluding tlw 

:~~~:';~~:;,~~::~;p~~~~i~! f~::~;;:~=:~~e~!~:~f£~~'.:~r~~~e~-;~iJ~~~~3~ 
which I fonnel'ly employed, consisti:; of a piece of sbrd lint soaked in purt> 
laudanum, CO\'Crcd with oiled o:.:i\k or waxed paper, rind fiecnred in plact• 
with a. li.!!;bt recu1Tent bandage; th<' local ufie of the narcotic is sootbinll 
to tht> patient, while the styptic and antiseptic pl'Opertie~ of the alcobolic 
men.,trnum are often useful. In military practi<·c cold water is a COii· 
venicnt application to a recent -;tump, and, 1f not too long continued, 

~~;~:;~:a''~~-;. ;~~i~-ei~~~~t;·\~.rv;~~;~~~ ~001~;;,d~"~~ces:\~~~rii~~~l.~ ~~:i~; 
of blood or d iscomfort of th(' patient. and, if the nr1tis1·ptie method lrnf.; 
hePn employed, the dresRing ma_v oft.cu go for a week or ten days without 
renewal; under other circumstances, when th<' first dressing- is remov<'d, 
diluted alcohol or lime-water mny be substituted, or any other substonrf' 
that the conclitioa of the part mny indicate. 

If :-.ilk sutures Jrnvc been U:.<C'd, they should commonly be removed about 
the third or fourth day; nwlallic sutureg may remain lOll,!!N, and neC'd not 
usually hC' taken away until firm union hns orcurred, and until they an· 
thcr('forl' of no further u:-:c. Silk lif!'atures may be ('xpectC'd to drop from 
the i-;mnllt-r vesscb aftt>r the fifth or sixth day; from the h.trg-cr nrtcric.-. 
a.fter tlw 1enth or twelfth. Tlw lig·atures f'hould nlways be allowed to dro11 
or LIH•1JL'il'lvcs; but when the ti1nt· 11sually requisite for their separation ha" 
elap .. l'd, the surgeon may a.teach drcs:o;ing gently ft'el tbem, to n~certnin if 
they are loose. If acupresisurc has been C'tnployC'd, the pins or need\I',.; 
from the sma.ller vess.cls may lie rcmo,·ed on tll(' second day; that on tlw 
main artery on the third or fourth, accot·ding to the (':'\lent of the clor 
fornw<l, which nrn.y be eistin111t<•d by the point at which pulsation in tlw 
flnp CC'U1'<'R. Catgut li~aturcs di;.appf'nr spon11111eou~ly~. 

A11list'plir Dre . .;;sing of Stump.-i.-Ever.v sur.~eon bas his own prcft>r
cncf' a~ to the particulnr form of antiseptic clrc . ..,sin.~ to be 111"-C<l, n.nd [ 
shnll describe here unly th:tL which I am myi.;e]f in the hnbit of employin,!!' 
in my wards in the Univcr~ity ancl Penn:';ylvn.nia Ho~pitals. Befon• 
stitching the wound, I hav(' it thorou:,rhly douched with a. liot 1-2000 ~oln
tion of the bi(·hloride of mercury. and ag-nin, after the stitchin~ is com· 
pletcd. flu,;h the wound with the same solution, introduced with a. Jonµ-
uozzlcd i;yringe, so a:'; to wa;,;h out nll clots and ma.kc 8ure that the drain
age tuhe ili patulous. I then cover the line of ~uture:0; with a strip of 
prolf'rlitte oiled silk and adju.;;t the deep d1·ef.i.~ing, which consists of from 
eight to twelve la.yer:i of suhlimatecl gauze, frc:5hly wrun~ out of the solu
tion; this deep dressing- is laid under the stump, folded ovl'I' its face, and 
<louhlcd up from the side;.;, nnd is then CO\•ered with the s11perjicial dr,,1.;s
ing1 con~isting of an equrtl number of layers of dry gauze, with a sheet of 
mackintosh, or waterproof paper, interpo:;cd bctweca the outer layN:-. 
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The snperficial drcssinir is in turn covered with sublimated cotton, applied 
in strips like a Scultrtus Uanda,ge, nncl the whole is finally srcmed with a 
l'ioscly adj11Rtcd recurrent gauze roller. A!-:i Roon as a ny stoin of blood 
:-:how:-> it::.elf throu ~b the dre.-;sin!!s, thrsc n.rc rrioforced with an additional 
pad of cotton and another bandage. The dressings arc usually renewed 
after fh·c or six days, the drainage tube being washed out and frf'cd from 
an_,. clots which mar occupy it::; lunwn. rrhe tube is removed about the 
eighth clay, and the sutures withdrawn at the r1Hl of a fortnight. lf, as 
:-;omcLimc:-: happens, the sublimated gauze pu~tulates the nrighboring skin, 
thi!' must be protC'ctecl by a piecC' of lint. spread with borncicacid ointment. 

Structure of a Stump.-A stum p continues t..:> undrrgo chauges in 
its structure for a lon!4' while nftc-r cicntrization is completed; the nrnscul:ir 
:-;ubstance wnstes, and the mn::clcs and tendons become converted into a 
den;;:;e fibro-cellnlar mass which surro1inch; the bone; t lw boue itself ix 
rounded off, and its medull:.iry ca \' it y filkd up; the vcs:;;cli;: are ohlitenited 
up to the points at which the first branches are g-iven off, firm fibrous cords 
markin!.!' their place below i the nerves1 become thickened and bulbous at 
thei1· extremities, these bulbs being composed of fibro-cellu lar tissue, with 
numerous nerve fibrils. interspersed. Upon the firmn ess and painlessness of 
a stump depend great ly the facility and comfort with which an artificial 
limb can be \\·om. In the case or the upper extrem ity, there is compara
tively little difficulty. nnd ,·cry ingenious and serv iceable arms and hands 
are now supplied by the mnnufacturers. In the lo"·e1· extr(_•mity it i:-; 
founil that \'cry few stump!'! will bear the enti re pressure produced by thr 
weight of the body in \\'alkin,z upon an artificial limb, and hence a portion 
at Icnst of the p res.sure ~hou ld be taken off by giv in g- the apparatus addi
tional hearings upon the ncig-hboring- bon y prominences; thlls for an 
amputation of the leg, the artificial limb should b<'ar upon the knee, while 
in the case of a thigh stump, tbe tuber ischii nnd hip r-hou ld receive tb<' 
principal pressure. One of t he best artificial leg-s in the market is that 
made with an a luminium socket and a foot of India-rubLer. 

Affections of Stumps.-Any one of the constituents or n. stump 
may give trouhle after an amputation, and the treatment of the morbid 
conditions of a stump is a very important matter for the s urgeon's ron
sideration. 

1. Spasm of the rnu.i;;t/e.-. often occurs, and cau~es much suffering- a few 
hours nfter an amputation; it is be~t treated by tbc use of a moderately 
firm lmnda~e around the part and by the exhibition of anodynes. Dr . 
..\[itchcll and Dr. H. C. Wood have recorded cases in wh ich persistent and 
intractable choreic .~asms occurred at a later period. 

2. Und11eretractionoj t.l1emuscleR may occu 1·, and continue for days or 
C\·en weeks after an amputation, interfering with cicatrization ancl gi\·ing 
ri~e to a very intractable form or ulceration, or even going so far as to 
produce what is called n. cn1tical or f;tJgar-loal ~tu mp. rl'he mecha,1ical 
ufcei·, as it is called, or stu mps, requires the limb to he firmly Uandag<'d 
with circular and rever::::ecl turns from abo,·e clownwardSj the action of the 
muscle:;; i:.; thus re~trainecl, and the soft parts coaxed downwards, as it 
were, and enabled to heal while the tension is removed i or extension may 

1 Lncaliz('rl atrophy nfthat half of the spinal cord which corresponds to the side on 
which nmputatiou has been performed, ha~ bee11 oUst•rved by Dickim;on, Clarke, an<l 
Vulpian, an<l is, according- to the latter author, directly due to the section of tlw 
nerves of the amputat1•d limU. Similar changes havl:! been observed by S. G. \Veblwr. 
Genznwr, Dickso n, Leyden, and Drtis1Jhfeld, whil~ Chuqnet, l..uys, lleck, and Bourdon 
ha\· e ob~ervf'd cerebra l atrophy on the oppnsiti1 sid~ . Berard, many years ago, not1::1l 
atrophy of the nnlerior roots of the spi nal ncrve:S correspoudi ug to the amputated part. 
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he applied by means or a wei!'.!"ht and broad strips of adhesive plastC'r, or a 
lig-bt splint, as in 1'"'ig. 54. There i.~, however, another cn.uf'c for the pro

duction of co nical stumps in cases of .voung 
persons, npart from mustular retraction or 
wasting- by suppuration i this is a positi\·e 

~ 
elongation of the bone h.v growth subse
quent to ampulntion. This is chiefly seen 
in the leg.and ~ppcr arm, and it~ occurre~ce 

~; 1;~~:~ ~~~~~!'~~~il1.:t~~;0~:~~;~.~ nf~~e bt;t~~~ 
~~·ll' -- mernbcring- the ph,n•iolozi<'n.l fii<'t, that thr 

F1n.Jt.-Thigh ~tump, with splint for upper extremity grows principally from the 
extension. (BRYA:-IT. ) upper epiphyi:;is of the humerus and the 

lower epiphyi:: is oft he radius nnd ulaa, while 
the lower extremit.v grows chiefly from the lowel'epiph_vsisot' the femur nnd 
the upper part of the tibia. Hence, in amputations of tlie thigh or forearm, 
the principal source of growth for that particular member is takPn awn_v; 
while in the upper al'm or leg- it renwins, and i:.; liable to ciu1i::e subsf'quent 
protrusion of the bone through the soft parts. To whate,·cr cause tbc ex
i~tence of a coaical stu mp be traceable, if the stump will not heal O\•er the 
bone, or if. though a cicittrix form, it be thin, tender, aud eonstn.ntly liable 
tll rr.ulrcrnte, tbere is hut one remed.\·, which is to ref.iect thf' projectin,!?' 
t.'nd of the bone; this is fortunately a proceeding which is attended with 
hut little risk, and its results a1·e Ul"ually sat isfactory. 

3. Er!Jfnpelas or d1:ffu:;e cellular inflammation may attack the tissue,.; 
of a stump; and ei ther const itutes, under these ci rcumstnnce~. n ver.\' 
srrious affection. A II Ru tu res Rhould be at once removed, soothing- and 
c·mollient dressings applied, and the t:enrrnl treatment adopted which will 
he dc~cribed when Rpeaking of tho!-le di:-.;eases . 

.J. Se<.:ond(1ry hemorrhage may occur from the vessel~ of a stump at 
iuiy time before complete ci<·n.tl'ization bas taken pince. If it be not pro
fu;;;e, <'lcvating the part, and the application of cold, or pressure, will often 
he suffie ient to check the hleNling; if it continue, or recur, more dccidt•d 
measurrs must be adopted, which will be discussed in tbe chapter on 
wou nds of nrtcrie:-1. 

5. Aneuri.r,;mal enlargement of the arteries of a stump occasionally occurs; 
the annexed wood-cut 
(Fig. 55 ), from Mr. 
Erichsen':; St11·r1ery, il
lustrates a case of ane11-
rismnl va.rix occur
ring nfter amputation 
through tbeankle.joint. 

6. Neuroma, or pain-
Fw. 55-Aneuri;;mal v:irix in :!SlUlllJI {ER l(' ll'!EN.) fu} enlargement Of the 

. , . . . . . nerv_es of a !5lump, oc-
cas1onally occurs. 1:h1s d1stressmg affection 1s, accordrng- to Mitchell, not 
due to the bulbous enlargement of the nerve (which is, indeed, m<'t with 
in all stumps), but to the existence of nc11rilis,1 or of a :;;c\crotic condition 
resulting from inflammatory chan,!!L';;;. Sbuu ld the pain evictentlv :iri:-e 
from any distinct tumor connected with a nerve, it would he prOper to 
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cut clown nnd remove it; under other circumstances the nen-e mny J,e 
:;tretchcd, or a portion excised at a. higher point, or re-amputation per
formed, though unfortunately these are 
by no means infallible remedies i D1·. 
Nott gives a cai-.e in which a man ~ub
mitted to three re-an1putations and tb1·ee 
nen·e excis ions for neuralgia of a stump, 
deri,•ing at ln~t only que::;.tionable benefit 
from this larµ:e expcl'iencc in operative 
su rgery. As a palliati\·e remedy, the 
application to the stump of the strong 
tincture of tbc root of aconite is occu
~ionn ll y useful , or hypodermic injections 
of morphia may be used, a~ in other ca~e~ 
of neuralgia. Girard records a case in 
which relief was obtained by the repeat
ed employment of electro-puncture. 
Leeches, ice, and counter-irritants ma.y 
al~o prove se rviceable in some in~taaces. 

7. The tendons in tbe neiµ-hborhoorl of 
a stump may become contracted and cau~c 
troublesome deform ity; thu:;, after Cbo
part's amputation of the foot. the natural arch of that organ being de
stroyed, the tendo Achillis may be drnwn up by tbt' powerful muscles of 
tbe calf, and a painful form of cltih-foot resu lt, the cicatrix heing thrown 
against thn ground in walking. 'rim occurrence of this condition shou ld, 
if po$sible, be pre\·ented by the use of appropriate spl ints and La.ndages, 
a.nd it may be sometimes e\'en necessary to resort to tenotomy when 
milder measures wil not suffice. 

8. Pen·ostitis, osfrilis, and o~teo-myelihs, one or all, may occur in a. 
~tump, and may defeat the surgeon 's a ntic ipa tions of a successful i~sue. 
J f acute and extensh·e, these affectio ns endanger li fe, and, e~pecially in the 
femur, are apt to terminate fatally. 'l'he diffu se suppurative form of osteo
myelitis; is e~perinlly apt to occur wlwn the div;sion of the 
bone has expo~ed the nH'dullary ca \' ity, and is a lm ost sure to 
f'lld in p~·remia aurl death i the best niode of treatment is re
amputat ion at the nearest joint, which is of cour:Se an almost 
desperate remedj•, though KOni,!! effected a cure in one ca$e 
hy scooping out the di~cased rncdulla and stuffing the cavit..y 
with cotton saturated with a st rong solution of chloride of 
zinc. Lt:!ss \' iolent fo rms of bone inflammation result in the 
occurrence of-

9. Necro,'1is, which may likewi~e be produced by injury 
from the saw at the time of operation. The treatment of 
this condition consists pretty mut:h in waiting for the nat
ural separation of the necrosed part, which will then be 
e:rfoliated as a ring of dead bone, or as a long conical 
::iet1uestrum (Fig. 57). I do not believe that anything is 
to be gained, under thei::e ci rcumstances, by interference 
with the slow but safe processes of nature; in the case, 
however, o f the occurrence of acute necrosis, as it is some
t imes called, or more properly d~fftise subperio~teal suppu
ration, it may be necessary to amputate to save life, ju8t as 
it would be under the same circumstances occurring else
where than in a stump. 
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10. Caries may OL'Cl1r in the bone of a ~tump. I have ~ecn bf'nelit 
rc~ult in such cases from the injection oft.he preparation introduced b~· 
.M. Xotta, under the name of Liquem· de Villate. (&. Zinci sulphnti~, 
Cupri sulphatis. a.a gr. xv; Liq. plum bi subacetatis f3ss; Acid. acet.. dilut. 
vel Aceti alb. f3iijss. l\J.) 

ll. Finally, an adventitious b11r.'ia may be formed O\rer the b~nc of a 
Htump, as in any other part subjected to much pressure. I~ th1~ l>ur~a 
brcome painful, the art.illcial limb should be altered so as to relieve 1t from 
prcs.~ure; if this be not suflieient, an effort may be made to obliterate thf' 
bur~a by the introd11ction of the tincture of iodine, or by establbhing a 
srnnll seton, or the bur:-:a itself ma,· be excised. 

Mortality after AmputatiCm.-'rhc results of amputation drpC'nd 
on n varictr of conditions. Some of tbce.e are common to this as to other 
serious opCrations, and have mostly been sulliciently referred to in th(' 
chapter on operations in general; the most important circum~tances com
in~ into this category are the age and the constitutional state oft he patient, 
and the hygienic condition$ to which he is subjected before, at the time of, 
and after the amputation. The relation hetween the barometric conditiou 
of the atmosphere and the mortality after amputation was particuln.rly 
ia\·esti!!'ated by Dr. Hewson. He found thttt, at the Pennsyh'ania Ilm1-
pital1 the mortality varied from 11 per cent. with an ascending-, to 20 per 
cent. with a stationary, and 28 per cent. with n. fo.lling barometer. While 
the column of mercury was risintr, the twcra:.re duration of life, in fatal 
cases, was only seven d[tys, hut was thirteen while the columu was falling: 
and of all the cases that died within tbree d~ws, over 75 per cent. pro\-ed 
fatal while the barometer was rh•ing. .. 

\u.Juable statistics as to the iuflucnce of the age of patients upon the 
rp,:.ults of amputation have been coll('cted by several s11rg-con$, includin!! 
Dr. T. G. Morton, Mr. Golding-Bird, Dr. Gorman, and l\1r. Ilolnws, the 
Jatter of whom find!-j that H the risk of amputation is constantly risin.[r 
throughout life, and at an.v given period after thirty .vPars of age the risk 
is more than twice as great as it was :lt tbc same period after birth." 

Bc:-'ides tbc circumstn.nccs \\'bich havo beon referrrd to, tb("re are other~ 
which alfect the results of amputaLion, and which are peculiar to this a:-. 
di:::ting-uished from other operations; the~e nre now to be considered. 

I. Locality.-Thc part of the bod.\' at which an amputation is performed 
exerci::;es an important influence on tbe result; amputations of the lower 
extremity are more apt to pro,·e fatal than those of the upper, anrl in thr 
~an1e limb the rate of mortality, a.i::; 11 mil', varies directly with the prox· 
imity to tbc trunk of the point of amputation. 

These fact:'; will appear from the fol.lowing- table which I have prl'pan·d 
from the publi:-:hed ~tati:~aieA of Briti~h 1 a.nd A.merican2 hospitals, and from 
tbo:::;c of our lute war,' together witb those of Lhe wnr in the Crimca.4 

H~s:\~~:;t~',s3~£~~~·v!tp~~~~· vol. viii.: M~d.-Chir. Tran.5., vol. xi vii.; and Guy·!l 

an~ ~l':.1~t~~ 11{11~~/1:1~d ~~~~~~J~u~1;~1ilis\~~5; Boston City Hosp. R~po1·ts, 2d s., 18ii; 

i SnrgicalHistoryof the War. 
'Legouest, Chirurgie d'Arm6..i, pp. i22-i35. 
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'l'oble showing Mortali'ly of Amputations in D1:fft>rent Parts of the Body, 
for 'l_'rawmalic Causei:i, in Civil and in Military Practice . 

'fhigh. 
L~g . 

Arm • 
}'01·t:arm 

• hlERICUi' AND CRIMEAN 
WARS. 

Dcatbs. l Cruie~.TDcatbs. 1 1'~~;~~~~~ Cases. Dea.tbs.~~;~~.~~'. 
3G7 197 5:us s157~1 G1.33 s5U52110 - u 
6:J:~ 2ti4 41. 7 l I 6382 2231 34. !)5 7015 2495 35 56 
332 8ti 25.90 6-ll5 1805 28.14 67-l7 l b91 28.03 
2!)8 41 13.76 ,2181 4+! 2ll.35 2479 485 19.56 

1630 588 36.07 23,135 9483 4U.98 
1

24,765 ,10,071 40.6fi 

In amputation::; of the tbigh, the mortality varies according as the opcra
liou is clone in the upper, lower, or middle third. Tho following are the 
percentages given ret::pcctively by Lcgouest and Macleod, both referring 
to the British nrmy in the Crimea, though for different period::; of the war, 
and by Otis and Huntington for the late civil war in th is country. 

Uppn third . 
l\l1ddlethi1·d. 
Low~r third 

':!. '11 hc part of lhe bone which is di\•ided in an amputation influences the 
result, the mortality being gl'eater when the medullary ca.vity is opened 
than when onh· the cnncellous structure at the end of the bone is involved. 
This appears tO be owing to the greater probability of pyremia supcrven. 
ing under the former circumstances. 

3. The nature of the a.ffection for which a n amputation is done exer
ei:->es a most important influence upon the result: thus, amputations for 
injury are much more fatal tha n t hose for d isease; tbc rcm ornl of a limlJ 
for cancer is more likely to be follow ed by death than the same operation 
if practised for caries or a chronic joint-affection ; w hilc amputations of 
1·omplai8ance or exped·t"ency (as for deformity) are less successful than 
tho::.e for other pathologica.J condit ion s. The relativ e mortality of ampu-. 
tations for injury and disease, as exhibited by the publi::;bed reports of 
ho.:; pital practice in various countries, is shown in the following table:-

l•'rti11ch Jlospitalst 
l~nglish llospitals2 • 
American ll ospitah,3. 

Aggrt>gattis 

1 Malgaigne (Arch. GCu., Avril tit Mai, 1842), and Tr~lat (Legouest, op. citat., p. 
i07). 

~ St. George's Hosp. n~ports, vol. viii.; 1\ltid .. Chir. Trans., vol. xlvii.; Guy 's Ho!<p. 
11 "f°:1~~~ f:u~·~.v~:~:x~ciences, April , 1875; Boston City Hosp. Reports, 2d s . , 1877 i 
anJ. Boston Med. a.nd Surg. Jouru., 1871. 
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The mortality which attends amputations of expediency has been par
ticularly investigated Uy Mr. Golding-Bird, of Gu~·'s Ilospital, who fiadi
it to be (in that institution) 26.8 per cent., as compared with a. death-rate 
of 21.1 per cent. for other pathological causes; or, ii' the lower extremity 
alone jg considered, the former class of cases gi\·es a mortnlity of 42.8 per 
cent., and the latter of 29. l per cent. 

4. In amputations of the same category, the time at which the operation 
j, .. done exercises an important influC'nce over the result; thus, amputations 
fol' acute affections of the bones or joints are much more fatal than those 
for chronic diseases of tbe sa.me part::). Amputations for traumatic causes 
are usually divided by surgical writers into primary or immediate, and 
secnnilary or ronsecutive. Primary amputations are such as are done 
befor<' the development of ioflammotion, a. period rarely exceeding twenty. 
fom hour~, though, if tbere have been much shock, it may reach to forty. 
eight hours, or possibly sti ll longer, from the time at which the injury was 
received. A better classification is that of militan- writers, who make a 
third class, tbe intermed1.ate, which en: braces all Operations done durin~ 
the exiRtence of acti\"e inflammation, reserving the term secondary for such 
as are done after the subsidence of inftammatory symptoms, and when the 
condition of the part somewhat assimilates tbe case to one of amputation 
for chronic disease. Verneuil applies to these three divisions the term~ 
antepyretir, inlrapyretic, and melapyrelic, respectively. 

I t is now, I beliel'e, universally acknowledged among military surgeons 
that primary amputations (exceJJt of the hip-joint and the upper part of 
the thigh) do Letter than others; of those which are not primary, tht> 
secondary do better than the intermediate. It is, however, commonly 
snid that in civil practice secondary amputations are more suceessful than 
primary, and this difference bas been accounted for by the different 
hygienic circumstances by which soldiers and civi liRns are respecti\•ely 
surrounded. 1 believe that the usual statement upon this point is errone
ou~. and that a carf'ful collation or !-:tatistics will show that in both civil 
and military practice primary amputations are followed by better result!' 
than others. To illu~trate this point, I ha\'C drawn up the table which 
follows (p 127 ), and in which the results of primary amputations, or thO!'E' 
performed in the pre.inflammatory stage, are compared with those of all 
others for traumatic causes. 

It will be perceived from th is table that, except in the reports of i\ial. 
gaigne, Hussey, Fenwick, Spence, and Buel, tile primary amputation~ 
have beeu invariably Jess fatal than the others i while, in the aggregate, 
the mortality of the primary has been about 1 in 3, compared with a dcath
rnte of nearly l in 2 for the intermediate and secondary operations. I do 
not know of any extcoded .statistics to show the relative mortality of the 
two la~te: cla~ses of ampl1_tatio11s in civil practice i but as far as they have 
heen distinguished by Wl"ltcr.s on the subject, the general impression haH 
heen confirmed that intermediate operations are very fatal, and that tho!:<' 
done wheu the inflammatory symptoms have subsided are comparative!\' 
succe~sfu l · 

. The5e .nu1~rnricn~ considerations,_ however. though interesting, searcel.v 
give a fa11· new ot ~he whole merits of the cai:;e; for primary operation!-; 
are naturally done in cases where there is no possibility of" saving the 
limb, wh~le cousecutive n~putations are, on the other hand, performed in 
cases which are to a certain extent .sel.ected. Moreover, the least hopeful 
cases among any large number are ehm1oated by death before the secondan 
period is reuclied, so that e\•en if the nuwerical chances of consecutiv .. e 
operation~ were the best, it would b_y no means be proved that more lives 
would not have been saved had more lirubs been primarily amputated. 
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p.,:;., I ~•,<To:;,;;,;;:;," l'I 

i ~ n s 
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i 1 1~ n.,,,..... , '"'"'"" 
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1
34 ~

1 

20 l3 65 0 I l\lalga1gM. ~de Med, 18-H (vol. 1n·ii. 

1! 1~ ~t; 2~ 1~.~~:i ;:~~~~." ~~~=-t~)C';~~-li~l5~d\~o~.n~i.S u rg . Assoc ., 
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48 H 37.5 43 19 44.2 Erichsen. ~cit:nct> a nd Art of Surgery, vol. i. 
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"5ti 16< 25.0 118 45138.1 11 Mucton: Sncg. ;n tho Penna. Hosp ., 1880. 

~~ l~;n !~ ~~ : i~t g~~~~::,d ~~j~?.~~~:i~:r::J~i: ~B:;I. 
55 16

1

· 29.0
1 

li , 8 47.0 AshhurE;t . lntt>rnat. Encycl. o_f 8nrg., vol. i. 
2~8 ~ 18.2I ~ ~ _2-1.~ ll ~ppll!i:;.. R!!pOrt. of ~forge ry 111 Texas, 1886. 

2755 890 32.3
1 

910 414 45.5 . .\ggr .. gates. 

Th(' practica l rule to be derived from what bas been ::;aid, is that, iu auy 
case of injury in which it is evident that an amputation will be needNI , 
the openttion should be done as soo n as po::.silJ le after reaction has oc
curred, and before the inj ured pHt hns become inflamed; but if by nn_,. 
chance this golden opportu11ity has bren lost, and the intermediate or iu
flammntory stage haf-: come on, operati\'e interference must, if possible, lJe 
poi-tponed until the iuflammation ha::; mrasurab ly sulJ:$icled, and till th<· 
patient's cond ition has beco1ne as!'iim ilntcd to that of a rase of chronic 
disease rather then of traumatic lesion. 

To comple.te thi:" part of t he subject, I quote from D r. )facleod the fol
lowing !"ummnry of the results of primary and secondary amputation!" i11 
military practice. 

Primary operations, 1047 ea~es, 374 deaths; mortality, 35. i pt:r cent. 
St-condary " 594 " 314 " " 52.8 •· 

A perrenta!!'e which, it will be obsen•ed, corresponds pretty closely with 
that deri\'ed from ob~ervations in civ il hospitals 

rrhe statistics of amputation in the late Wn r of the l{ebf'llion a lso l'Oll

fir m what has been said: thus 12,246 primary amputations, recorded i11 
the S11rgfrol History of the War, gave 3992 deaths, or 2:t9 per eent. , 
whi le 550 1 intermediate amputations i:ra\'e 1918 deaths, or 34.8 per cent., 
and 2023 .•wcondary nmp1 1tationR g-ave 584 den.th~. or 28.!:S per cent. 

Cause s of Death after Amputation.-The ca.u:"es of death after 
nmputat.inn have been made the :-.object ofi-;pecia l study by several writers, 
among whom may be pa r ticu larly mentioned f\.·lnl,1.ndµ-ne. James, Bryant , 
Holmc5, and B irkett. The three last-named g-entlenwn are among tht> 
mos.t recent authorit if's on t he matter, and I wi ll te rminate this chapter 
b.v quoti ng some of t he <·onclusions np peaded to the ir excellent papers. 
) Ir. H Oimes fin ds fr om examin ing the records of 300 cases-
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"1. That a considcralJle proportion of cn~es must occur in hospital 
practice in which dcuth i:-; reallv inevitable, although it is not known to 
he so nt the time of amputnliou: . . . . . 

"2. '!'hat of the farnl cnecs '\\'hich remain, in about one-half death is 

due mainly to previous clii-ease or injury. 
"3. That secondary hemorrhage h; hardly C\'Cr a cau!-l-e of death, except 

in person:; with diseased urtcrics. 
·• 4. That death from exhaustion hardh· C\'Cr occurs without previou~ 

JiE;ea:;:;e, obviou::;lv pro,·ecl both by sympto1l1s and post-mortem appearance~. 
"5. That the Otber hospital affections (erysipelas, diffus.e inflammation, 

a.nd phugcd::ena or hoispital gangrene) are rare in subjects pre\'iou::.ly 
healthy, and that, as a rule, they only pro\·e fatal when they are the pre
cursors of pp:ernia. 

"6. That therefore any attempt to estimate the dnngers of amputation 
in hospirnl practice, or to diminish its mortality, must be based upon a 
knowl<.>dge of the conditions under which pyremia occurs in cases treotNI 
:-.eparately, nnd in patients congregatC'd in hO!:.pitnl wards." (St. Georye'..,, 
Hospital Reporf1S, vol. i. pp. 321,322.)' 

Mr. Ur.rant':, tables likewise include 300 cases, and from bis "General 
Conclusions'· I F:e\ect the following:-

"That vyannia is the cause of death in 42 pt·r cent. of the fatal CDS(':--, 

and in 10 pcl' cent. of the whole number amputated. 
"Tl.mt exhaustion is the cause of dt·ath in 33 per cent. of the fatal cai:;e:;, 

and in 8 per cent. of the whole uumber amputated 
"'l'hat the followin~~ causes Of death are fatal in the annexed propor

tions:-

St>ccmdary l1emorrhage 
Tl1oraciccomplications 
Ceri:liral " 
Ah<lmninal " 
Bt!nal 
II~ctic 
'J'raumalic 

Of whole number. 
7.0pi:rcent.,or1.tilipt!rcti11t. 
5.6 .. ,, l.33 " 
3.0 " u .6t.i 
lA " " .33 " 
3.0 " " .titi " 
3.0 .. " .tit:i '' 
7.l) " "1.t:iti "-" 

Py~mia is the chief cau.-.c of dcnth after pathological ampula.tions, aftrr 
those of expediency, and after primary amputution.s for injury. 

RJ·haustion is the chief cau:-e of dt•atb after secondary amputations for 
injur_y, and ranks next to pyremia as a cauF:e of death after the primary, 
and thobe cla~~ed as pathological. (See Jled.-Chir. 1'ran:;., rnl. xiii. pp. 
85-90). 

Mr. Birkett, from a study of 171 cases, in which the operation was per
formed cilbcr hy himself or under bis direction, concludes that a "!urge 
proportion of the patients submitted to amputation, wben inmatci; of a 
nictropolitau hospital, n.r<: the subjects of more or less advanced chronic 
disease of th<' thoracic or abdominal vis<·eru.," and "that the chances of 
death after operations appear to depend almo:-<t entirely upon the previou:-. 
~tate of each patient's constitution." (Guy'g Husp. Reports, 3d s., vnl. 
xv. p. 59U.)' 

vii\.~~r~0~~~·~1~\J 1 :l'=~~/cao~::i·u~~~~~. 011 :;Ol) ca,,tt.'1 (St.George's llolf/iital Report!, ,.0 1. 

2 In m~ article ou Amputations, in tht! .biternational E11cyclop~dia of S1uyer!J, vol. i., 
I l11we g1vt!ll wauy dahoratt! tables Uuaring upon tht: mortality and cani:1t!1S of dt!ath 
:1.ltt!r amputation, fol' whkh I hn" uot spau~ ht:rn. 
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CHAPTEH YII. 

SPECIAL A,IPUTATIONS. 

UPPER EXTllE)IITY. 

Amputations of the Hand.-Aniputatious of different parts of the 
hand arc frequently rC'ndercd necessary by injurie:.;, OL' by diseases of the 
bone, as in neglected ca:<cs of whitlo"·· As no mechanical contrivance 
can possibly ec1ual the natural hand in utility, it s hould in all cases be the 
,;urgcou's object to ~a,·c as much n.s possible i there is but one exception 
to this rule, and that it:: when in the case of the middle fingers it become:; 
11eccssary lo go as high as the finil interphalangeal joint i as there is no 
::-pccial Hexor tendon for the proximal phalanx, it will, in such cases, Le 
\l;-twlly better to go at once to the mctacarpo-phnlang-eal joint; but in the 
fon'finger, even a :::ingle phalanx will be of use, a~ alfordinf!' a. point of 
opposition to the thumb, while the proximal phalanx of the little finger 
mn_,. be properly presenecl. in order to gi,·e gre1iter ~ymmetry to the hand 

Pinger,->.-'l.'he fingers 111ay be amputated at any of their joints, or 
through the phalang-e~; if the ln.tter opernlion lie decided upon, it may bu 
done by cutting ;-;uitable flaps with a 
-.;traigbt bi:::.toury, and cli,·iding till' bone 
with cutting pliers ora:-small ::-aw. Ampu
tntion of the terminal or middle phnlange15 
nrny be clone by opening the joint from 
the back of the tinger, di\"iding eautiou:<ly 
! he Intern I liganwnts, di:<articulating, n.nd 
t:utting a palm:u· Hap of -.ufticient length 
to co\·e r tht• stulllp. Jn thi::; operation it 
must always be remembered that the prom
inen<:c of the knuckle i:< clue to the upper 
hone, and t hat bE>nce the incision lllU:3t be 
11wdl' brlow the knuc:kle, or it will not 
··xpo~c the joint. The palmar flap may be 
111nde lirst, either by tran,..fixion or other
"·i:<c. and the joint opcnl'<l ~ubsequently; Frn. ::>S.-Ami)utation of 11art or a finger 
I think, bowe\'Cr, the plan lir::it mentioned by cutting from aliove. (l::mcu:; .. ;:q 
i.; the best. Another method is to attack 
the joint from the ~icle, cutting one lateral ligament, dbarticulating, and 
then making a long lateral fiap from the other side of thf' fin~cr; this ha~ 
liecn particularly recommende<l in t he ca:.:e of the fore and little fingers, 
hut 1 do uot see that it pO::iSCs::.es any ad rnntagc O\'C L' the common pal mar 
flap operation. There i:;; usually but little hemorrhage after the removal 
of a phalanx, and if any \·es~els bleed, the~' can genera lly be controlled hy 
mean:.. of torsion; iu some cases, however, the digital aneric:; art' mu«h 
1·nht1·g-ed, and require ligature. 

AnqJUlaliun at the ~_frtarnrpo-phalangeal Joint i::;. be~t clone by tbe oval 
method, tbougb it may also be conveniently executed by making two 
laternl flaps. In the O\•a\ operation, the point of the knife is entered just 
hrlow the knuckle, on the back of tbe hand, and the blade is drawn ob
liquely downwards, through the ioterdigital W£'b across the palmar surface 

9 
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of the fln f!er, and obli<p1cly upwnrd~ to the poiut of commcncrm~nt; n 
fow light touchC's of the knife frpe this oval flnp, and disnrticulati~n is thc>n 
rffcctcd by cutting the extcrn•or tendon (if it he not already divided) and 

~~11~e:.:~1c~~~ t
1 ~~31~~~1i1~r-~id~'. 1 

n ~~~f t,~~~h~ 1~,~~: :?\ch~1 ~·~~1:'1rn;;:.i 1~11 8~l~e0 !~~n~~ 
:-'idc, instead of at the brick of the joint. Some difference of opinion cxi:->b 
a::l> to the propriety of removing 1 he head of t he mcln.carpal bone in tbc:--l' 
arnputotionf.l. The band may indeed be rendered more symmetr ical hy its 
removal, l>ut this gain of symmetry is more than counterlmlancccl by tlw 
10:0.s of lirmness and strength entailed; be~ides, the rernoYa1 of the head 
of the metacarpal bone rxpof:.es the patient. to the risk of inflammatiou 
:rnd suppuration in the deep tissue~ of the paln1, and thus renders tlw 
oprration more serious than it would be otherw i;;;e. H ence, if the meta
carpal bone itst'lf be uninjured, its head 1<-hould be, as a rule, allowed to 
remain i if, however, it be deeidcd to remove it, t hi s can be eas ily effected 
lJy cutting- it with stro ng pliers (Fig. 5!.I), the section, in tlie case of the 
fore and little fin::rcr~, being oblique, so as to give a tapering form to the 
pan when i t is herded. 

Fw.f>!l.-.\mpulationof:mentircfinger. 
($KEY.) 

Fw.60.-lirnputalionofthekrt tbumh. 
(ERl('ll~~::-t.) 

The entire thumb, with it~ mctacarpnl bone. mny h<' a;nputated by 
making an om.I flap from the pal mar ~urla ee; in the ca:-.<' of the left thurnh 
( l~ig . 60), the joint may be fir~t opened by an oblique inei--ion on the bntk 
of the hand, beginning- above irnd a little in front of the joint, and coming 
down a.s for a:.; the web whic:h bCpurates the thumb from the forefinger; 
the palmur Bnp is then made hy thru:-ting the knife upward:-; to its point 
of entrance, and cutting downwards and outward::;. In amputating the 
right thumb, it jg more convenient to make the palmnr flap first, by trans:
fixion, the remaining steps of the operntion being· clone ~ub:-.equently. Tlw 
thumb alone is almost as ui-cruJ as the other fo ur fingers together; hence, 
in operations on this important member, no pnrt shou l<l be sacrificed that 
l'nn hy any possibility be pre::;ern!cl. 

Amputation through one or more metacarpal hones may be required, 
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and may be done b.r cuttin g from without inwards thick flaps of sufficient 
dirnen~ions to con~r the parts without undne stretching. Jn making tbei-c 
flap::'i , the palms should he 1·espec ted as n1uch rts possible, the nece$.sar.v in
ch;ions being prefrrahly made tbrou,!rh the clo1·sum of the hand. It is 
hettrr to leave the carpal ends of the metacarpal bonct!, so as to avoid 
opening t he wrist-joint. 
Anypartofthchnncl ~ 

1hateanbC'kcpt~houkl ==·~~ --~·· be scrupulou~ly pre- · . ·~ 
:--en·ed, as e\·C'n a !:iinµ·le \ 
liu~rr, with the thumb, 
is far more usC' ful than 
1he best artificial ~ubtiti- ,, 

~~~:· ro~\~~·1 ~1:111~;·:,'.um; . -- . . . 
~~:pi~!!, t~~~0,J;r;~~O~~~ F1G. 61-Partial ampu1~:.~~c:~atlh~l~~11:1ic:~1.~From a patient in the 

sult of an operation of 
this ~ind. If a mctac·a rpal bone be injured \\'ithout injury of its corre
sponding finger, the forme1· may be exci:,.;ed while the lctttcr is retained, or 
the finger may, pc>rhaps, be aclaptc>d to ano ther metacarpal bone w hich bas 
lost its own finger, a!:i \YaS ingeniou !=: ly clone by lh<' late Profe,:.;sor J oseph 
J>ancoa~t. 

The risks of amput:ltion below tbe ca1·p11::; are !:ili g ht1 7£102 cages rc(crrcd 
to in t he third \'OlumC' of the Surgiral Hi ... tory of the 1Var, having fnr
niJ. .. hed but 198 deaths. 'l'he mortality of amputat ions through the band 
i!:i, nccording to tbe:"e fil!ure:,.;., Je<::s than 3 per cent. 

Amputations of the Arm. 
I . A111p11laliorn.; at the Wri ... l.-'fbo band ha s occasionally been rcmo\•ed 

at the carpo-metacar pal articul:ltion, or betweeu the rows of ca rpal bones; 
the:;tumpsthu s formed are, ho\\·ever , 
irregular, and the cnrpal hon es are 
apt to become sub~equently disen secl 
and to require remonll. U rnce, when 
it i~ nece~5ary to in ' ndc the carpus 
at all, it is better to go at once to the 
rndio-cnrpal joint, and amputate a.t 
t he wr i:-:t. 

Amputation at the "-'l'i st-joi nt may 
he conveniently effected by the circu
lar operat ion, by means of the ellipti
cal incision, by making oval flaps cut 
from wi thout inward:", 0 1· by cutting 
a si11gle Hap from the palm of the 
ha.nd. The resulting stump is a. vrry 
good one, though it is sa id to be ]f'iiS 

suited for the adaptation of an artHi- Fic.. 62-.-\mputatioo at the wrist. {E1t1cusEN.) 

cial limb than onetbnt i:-)shorter. Its 
principal advantage is in il~ pn::scn ring the power of prona.tion and supi
nation, though e\·cn thi~ nrny be Jo:-t from inflammatory adhesions binding 
together the radius and ulna. Sixty-eight cases of this amputrttion .re
corded in Dr. Oti:-) ':-; Surgfral Hi.o.:.tory , gave only se rcn deaths, a. mortahty 
of but 10.4 per cent. 

2. Amputation of the Forea1·m.-Thc best operat ion in this locality is, 
I think, the circulnr; though excellent stumps may be produced by other 
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plans, e~pcc ially by the rectangular flap method of :!\Ir. 'l~cale. At one 
time I was in the habit of amputntin.z the forl·urm by mak111g nntero·pos. 
tcrior flaps cut trom without inwardR, \Jut havin g- 011 sc,·cral occns1ons 
wet with dangerous secondary hemorrhage from the intcrosseous artel'y, 
which, in this operat ion, iR apt to he cut obliquely, J have .bee_n led to J)]'C
fer either the ci1·cular or 'l'calc's, in neither of which is thus risk so apt to 

FIG. Ci3.-Amp11tn!ion of fo r~:irm by modified drculnr me1l1od. {TI!l.YA:ST.) 

hC' encountered. In any of the flap operations, particulal'ly in the lower 
third or the forearm, trouble may be camed by the tendon1-1 projecting from 
tbeir sheaths. Under :-;uch ci rcumstance~, the i;urgcon !,hould draw tbem 
down and cut them off at a:-; high a point as po:-.:-iblc, that they may re. 
tract and not intNfere with the healing proce!'~. Perhops tbe most bri1-
Ji11nt operation on the fort'arm is that in which a clor:.;al flap is cut from 
without, and a palmar flap made by tran~fixion. The length of the flaps 
~hould be proportioned to the size of the limb, but two inches may be gi\'Cn 
a;, the average. Five or six ves::'els usually require ligature in amputations 
of the forearm, and of thc!<e the interoi;:scous is thut which is most likely 
to give trouble, from its tendency to retract between the bones, in which 
pol'ition its orifice may elude detection. 

~- Am]J11lation at the Elbow may be effected hy cithrr the circular or 
rlliptical incision; it may also be <lone, though le:::l'; com·eniently, Uy 
rnakini:r an anterior or an external flap by trnn~fixion. It is somNimes 
recommended to leave the olccranoo in place, di\'illing- the ulna below it 
with a :-aw; no particular a.cl vantage, howe\·cr, attends thiB plan , and the 
olccran on, if left, i:-; n-pt to become nccroi:etl, aud lo interfere with the 
healing or the stu 111p. Amputation at the elbow waR done in forty cases 
during the late war, and on ly three of these tcrminntcd un~ucces::;fully. 

4. Amputation through the Arm..-'l'be arm nrn.y be remm·ed at nuy 
part, ond by any of thr methods w hieh ha Ye been de:-eribed i those whkh 
:-eem to me the bc::ot are in thf' lower part the circular, aud in the upp~r 
part the oval or the modiliecl circular. The bone, howe\·er, is situatt•d ~o 
Jl(•arly in the middle of the limb, that an elegant and useful !<lump may be 
formed by any operation, ond indeed the arm is frequently indicated ns 
tht• typ ical lornlity for nrnking clouUlc flaps by trnn~fixion. If this opera· 
tion be resorted to, lateral flaps are the best, a nd the outer should be cut 
fir:-t; the priucipal precaution to Ue taken i:-; to divide the muscuJo.~piral 
uen·e.with a clean sweep of the knife around the back of the bone, before 
applying the saw. In amputating- the arm, the po~:-;ibilit~· of a high di\·i!sion 
of the main artery must be remembered; occai:;ioually the brachia) wi\11.ie 
the only vessel that requirei'.i ligature, though usunlly there will be hleed
in_g from six or seven, or, if the partti ha\·e hcen long inflamed, twelve or 
fifteen. If the arm be amputated very high up,. particularly if the limb 
!>t' rnusculn.r, there ~iay not be room fo r the ~pplu.:ation of the tourniquet 
111 the u.sual place; 1t may then he safely applied to the axilla ry artery, the 
~rm being. kept exten~ed, so as to make. the hea~ of t he humerus project 

~r~~~·c\I~~ ~~.~~~~;~ ~e~~· · ~hf;r;~~;e~~mm~;:ni~ ~;e r~~~}:~:1~1~vaeg~~~s!u'~~11~,~i~~ 
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artery compressed as it passes over the firi:;.t rib, by means of a wrapped 
kry in the hand::; of an assistant. Another plan is to transfix the limb 
with two mattres~-needles and apply an Eamarch's tube above them, n.s in 
'Vycth 's "blooclle~s method" for amputation at the hip-joint. 

Amputation at the Shoulder.joint.-This is in appearance a 
most formidable operation, and _vel. it is one of which the results are 
tolerablv favorable. Thus, 84: 1 determined cases, recorded in Dr. Otis\; 
SargicG.l History. gM·c 59G recoveriPS nm! 245 deaths, n. mortality of on ly 
29.1 per cent. 'Ylwn performed for other than traumatic causes, it is still 
more successful. Ampulation at the shoulder-jo int may be practised in 
several ways, the most important Leing those com monly known by the 
names of Larrey , Dupuytren,.and Lisfranc. 

L Larrey's Method.-The surgeon enters t he point of a short knife 
below and a little in fron t of the acromion process, n.ncl makes a deep 
incibion a.bout three inches long, in the direction of the axis of the arm. 
From tbe middle of this incision, two others are made obliqtrnly down
wards (and sl ightly convex, if the limb be mu:;cular) 1 so as respectively 
to terminate at the points where the a.ntel"ior and posterior folds of the 
axilla end in the ti~sues of the arm; it is usuallv directed that the auterior 
incision should be made first, as the postCl'ior Circumllex artery is larger 
than the anterior, but if the subclaviau be well com manded over the fir !:it 
rib , there need be no fear of hemorrha!!:e, and it will then be most con
venient to make the posterior iocL.:;ion fir EOt, that its position may not be 
obscured by bleeding from the other. The su rgeon next disart.iculates, 

FIG. 64.-.. \mputation 1~~~~:(~.lder·joint by Larrey's 

rota.tin,!.!" the arm tirst outwards so a~ to make tense the subscapu lar m_us
c le, which he divides with a perpendicular ~troke of the knife, then cutting 
the capsu le and the tendon of the Jong head of tbe bicepi:.;, and finally 
rotating the a.rm inwards so a.6 to reach the supra.-spinatus a.nd infra
spinatus mu scles, antl the tercs minor. rrhe lateral inci!'ious are lost.Jy 
connected by a trans\·erse cut through the tis6uci::. of the :Hm, either from 
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without or from within. Before this final inci~ion (which di\·idcs tl1r 
brac:bial nrtcry) is made, nn nssi.stant ~hould slip hi:; thnmh into the 

wound :u1d control the 
vcs~cl, which may al
way:-; he found in thC' 
fir.st muscular intcr
!ipnce from the a11tr
rior ed~e of the u.xilla, 
or a ligature may hr 
thrown around the 
artcrv with an ancu
rif'-mUJ needle, afler 
di\·iding the skin; the 
limb being rcmovrd, 
the \·es~Pls arc to be 
secured, and the cdµ-cs 
of tbe wound brouf!hl 

.F11;. 6G.-,\m1iutation at ~boulder-joint; Dupu~·tren's mdbo1l. totrether SO as lo make 
(BaH-.-r.J a linear cicatrix. The 

appearance of the 
stump resulting from thi;;; operation i:'i well !-ihown in lhl· accompanying 
illustration (Fig. 65), from the photograph of a patient on whom I pcr
formrd this amputation at the Epi~copal llospital. 

2. D1qwytren's lllethod.-Tbis method coni-; ists in making, e ither hy 
transfixipn or from without inwards, a lar;:re nap embracinJ! almost tbe 
whole of the deltoid muscle, then di~a.rticulatinµ-, and finally cutting a short 

flap (in which h:; the ,·essel) from the 
in:->ide of the arm. 'l'bi...; operation i~ 
more quickly performed than Larrey's, 
but makes a larger wound, and is not, 
I think, ns generally applicuhle. Iu 
either method the principal difficulty is 
in di::;articulating, to accomplish which 
(in the ca:o;e of fracture pre\'enting thl' 
L1$e of the arm n~ a lever in cffecting
rotation) it ma,· be JH'<'C:-':"arv to intro
duce the forefi1l!..:°rr of the left-hand into 
the capsule, and forcihJ~~ drag down !hf~ 
head of the bone :-;o as to expo:-;e the 
Ji.zamentous n.ttnrhmrnts. In makiuA° 
tbe deltoid flnp by trirn:-;fixion, the knife 
:::i. hould be entN('(i nho11t an incb in frout 

~~:::i.il~~ c~i~~,~~~~\~0~cr~;·~~~~5jo~~~~~i1:11~~:;~ 
~u l e, should be brou1!'iit out at the pn:-;te
rior fold of the axilla. As in Lurrev'1' 
operation, nn a:-;:-:i:-.tant should slip hi~ 
thumh into the wound, and :-;ecurc thl• 
artery before tbl' final inci::;ion is ma<ll' 

3. Li.".franc 1~ Ope1·atinn com;i:-;ts in 
making antC'ro-po~lC'rior Rn.ps, whid1 
come together Vl'ry much as the inci
!:'ions in Larrey 1

!; method, over which it 
pre . ..;ents no partirulnr acha nta_g-r. The 
shoulder-joint can al:)O be reached by a 
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circular inch.ion, as practised hy ltlpeau and othel's, and in fact all con
ceivable varirtics of amputation at tbis poiut have been employed. and 
claimed as the best by different surgeons, though those wbicb I h£we de
scribed have been most generally adopted. 

Ampufalion ab01.:e the Shoolder, or amputation of the arm with a part 
ur the whole of the scapula, and pcrbap:-; n portion of the clariclc, is occa
~ionally required in cases of accident or of disea::;c. No 5;peci11l rules can 
he gin.m for tbe performance of this operation, to wl1ich, whenever po~~i
ble, excision of the parts concerned is to be preferred. In cases of in
jur.v, the sur,::reon mu:-;t make his flaps a:s best he nrny, io view of the 
extent and direction of the laceration, and io cnsc:-; of amputation for 
tumors, etc., must be guided by the size and shape of the morbid growth. 
Berger strong!,\· urp:cs t.ha.L re~cction of a portion of the clavicle and clivbion 
hetwecn two lig-n.tures of lJoth subcht.Yian artery and vein ~hould be the 
first stal!'e of the operation, and that the arm and scapula should hr sepa. 
rat.eel from before backward~. 1'he results of this opcratiou have been 
more fo\·orable thnn mig·ht ham been antic ipated: at least 171 case~ are 
on record wbi<"h, though the arm and a pa rt ur the whole of the scapula 
were torn off by accidental violence, terminated favorably, whi le 892 cases 
in which the arm and part or all of the RCapu la. with or without a portion 
of the cJa,·icle, were removed b_v the surgeon at the sa nie operation, ga,·e 
65 recon~ries and only 22 deaths., tile result in two in~tances being uncer
tain, and the mortality of tcrmioated Cfl::iC.5 being 011ly 25.3 per cent. 

LowER ExTHE:°\II'l'Y. 

A m puta tion s of the Foot.-The phalanges of the toes seldom 
reqllire amputation, but, if' neces
:-oary, this little operation mny be 
con,·enicnth· done, as in the ense 
of' the fingc1:s, by open in~ the joint 
from the clor~um and covering the 
;-;tump n-it.h a plantar Hap 

Amputation at the .l1letatarso
pholangeal Joint i~ best done by 
the oval inci~ion. I t must br re
membered tha.t tbe web reacbcs 
a.bout half-\\';,\. hC'lwecn the jo int 
and the encl of the toe; hence the 
inci;:;ion mu~t be placed big-h, or 
the joint will ht:> nii~l"ed. Di~a1·
titulation i;; facilitntcd by forcib ly 
flexing the toe, and di,,icling the 
exwn~or tendon bv a trant:0,·er:-::e 
inci;..;ion. It i,:: sorlwtimcs recom
mended that. in nmputating- the 
!!!'eat toe, thehl·nd of the metatar
"al bone :.hould be al:-:o removed i 
I do not think thisdesirnlilc, a~ by 
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so doing a nry imporrnnt point of f:upport to the arc·h of thr foot would 
be taken away, an cril whith would not be cornpcnl"ated for IJy the greater 
symnwtry or the t·esultiog stump 

Amptlfafion of the Great Toe, with o JJar( or the whole nf the lllela
tar~al Bone, may be required. If the anterior portion or. bra? onl,\
is to be remoYed. an O\'al i1H.:i:..;ion may Pc employed, which is pro-

!l~r1~1o~~c~1~~~!·d~efo~·i :i~~c~~~~· 11:u~;~~~~~~e~~ ~~~e b~-i~c ~11~n1~~c~a ~~. th~ /~~1~: 
whole hone is to be remo,·ecl, it is heller to shape an antcro-lateral flap, b_r 
entering the knife on the back of the foot, between the firi::.t n.nd sccollfl 
mclntarsal bone$, and on a Je.,,·el with the tarso-metat.arsal joint, cuttin,cr 
fonYa.rds to the ball of the toe, then across to a point corresponding to the 
position of the web, and then backwards agn.in n.lonp; the inner edg-e of th~ 
:o;olC'; this flap is dis,.ectcd np, taking care to keep it ns fle~by as possible. 
1rhe knife is then rc-entert•cl between the metatarsal hone:-:, and made to cut 
dii·ect ly forwards through the web. Then pressing the toe away from tlw 
rn•xt one, tbe surgeon, with t he point of hii; knife, cautiously cffccti:: disar. 
tic:ulation, and separates the part to be remo\·ecl, taking care not to wound 
the dor:-:al artery of the foot. Hemorrhage havin~ b('en che(·ked, the flap 
is hrought down and attached by points of :::.uture in tlie u"ual way. 

A m7wtotion of lhe Fifth llif.lala1·sal Hone may be cll'e<.:ted hy thC' om! 
incision, made so as to avoid wounding the sole. 'l'he point of the oval il'> 
u~ually made on the dorsuru of thf' foot, and may be extend"d in a rurn 
dowmrn.rds and outward:-; to the edge of the sole, thus forming a eun'Nl 
triangular flap, which is diase<-ted down to give more spaee. A s.omewh11t 
similar modification of the O\·al incis ion is prncti:;cd by A. Gut"rin in am. 
putating the metatar::al bone of the great toe . 

.Amputatfon of two ()r mort> of the .Metatarsal BonPs may be con,·eni
ently done hy the oval operation, the point of the o\·a\ beg-inning on the 
dor~um nbo\'C the joint at which di:-:Hticn lation is to be effecte<l, and it,. 
lmrncbcs ~prcnding to embrace the requi~itc number of toes. 

Amputation tln·ough the Conlinuily of all the Jl[etator ..... al Rones i:::. bef:-1 
done hy cuttin~ a ::hart dor:::.al and a long- plant:t r flap, the latter of which 
may he made, if preferred, l>y trnnsfixion, sawing- tbc bones on the ::.nmC' 

level, an<l hl'inging up tlw 
long flap, so a~ to free tht• 
cicatrix from pre~:jurc in 
walking-. Th(' re~ultinrr 
stump i:-; wf'll formed an(] 
useful. 

Amputation of the enfin 
llfetatars11.<.; (which i~ i::aid t(1 

have been pnicti:-;t'd by the 
North American Indians a,. 
a mca,ns of preventing tht· 
escape of prh:oners) may bf• 
effct·tC'd hy making- a long 
plantar and a !-;hart dor~al 
nap. ThegC'nera l lilleof tlw 

~)~~~~~1:.t~~;~ b!·:e ~r:f1~1:~1~·12; 
I?w. 69.~Amputation at tb.e .tar~o.·m ('ta1ar:<aljoin1. (SK El·.) ~;1~~~t~1~:~1~)fl'~!~~1;~~t;~I~ lo,r·1~~ 
S<"C?ncl metatar;.;al dips rn between the fir~t and third, whilf' this ag-ain 
art1culah'S at a lower k\·el thnn the fourth or fifth. '"''11r. plantar flap 
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mny iJC' cut first from without inwnrcl:;, ns directed b~· Iley, or disarticuh1-
tion may be effected first, and ihe Jong flap made last, as. practi:-:.etl hy 
Li:.;franc. The g uide:; to the articulation are the prominent iubcro~ity of 
the fifth , and the tuhercle of the fir::;t metatars:d bone (Lisfranc;, or the 
tubC'rosity of the fifth Ul('tataroal, and tbe prominence of tbe scaphoif\ 
(lley). 'l'he French operation is a pure disarticulation, but Uey sa.wcd 
acro:::s the projecting- internal cunciforn1 bonr. This amputation is some
what diflicult of o peration, nnd is now seldom performed. 

Ohupa1'(s Amp11tafion removes all of the tarsus exr·cpt the a:itragalu . ..; 
and the ca\C'nneum. As in tbt.• ca::-e of the last de,.;cribed oprratiou, the 
plantar flap may be made fir::.t, or 
not until after disarticulation hns 
bren effct.·tNI i the fo rm er plan is 
in some rr:::pe<:ts tbe best, as allow
ing the flap to be more regular\.\· 
l'ha pC'd. The inci:;;,ion f:.boul d start 
on the outr--ide of the foot from a 
point midwny between the extcr
ual malleolu:-<and the tubC'ro~itv of 
the fifth metatan:.rd bone, and~ on 
the in:.idc from a point about half 
nn inth behind the prominence of 
thCSl..'nphoid. DisartiCL1lation ma.\· .Fm. 7o.-Chopart's arnpulaiion. (Bln".\ST.) 
he mtu.:hfa<:ilitated by forcibly bend-
ing- tht• foot clown sons to make tense tbe anterior ligaments of the joint 
The sraphoid bone has often been lefr, unintentionally, in performing this 
operation, the resulting stump bC'ing ne\·crtheles5 quite sati:ifactory. Care 
mu:;;t he taken, in the after-trcntment, to prevent retraction of the Jwel, 
wbicb it' apt to occur, nnd which may require divi,.;ion of the tendo Achillis. 
~!r. Ilanc:ock collected 152 cn~C'S of Chopa.rt 1s amputation, of which 120 
l'('f:.ultccl in rC'covery with serv iceable stumps, 2 in re-amputation, and 11 
in death, \\·hilc rn 15 the result as regards utility of the limb was trncer
tain, and in 4, though life was pre$ervcd, the stumps wcrC' not satii;factory . 
Tbe mortality i ~ thns on ly 7.2 per C'ent. 

Sab-o:<froyaloid Ampatation.-1 n this operation nil the bon<>f:. of the foot 
are rcmoYcc1 except the a::;traga\u~. Li::;frane; did t hiti amputation by cut
ting a dor~al flap, Lignerolles with two latC'ral flap:-;, ond Malga,i.~nc by 
taking n single flap from thC' inn C' r part o f the plantar f:.u rfoce. The bC'st 
plan , howcvC'l', and that which I ham mys.elf followed, is to make a flap 
from the heel, as in SynH''s operation (to be pre~ent1y described) , which 
fiap is then brought over the a"'tragnlu:;; nnrl attached to a ~hort. dorsal flilp 
in front. .l\Jr. Hancock collected twenty-two cases of this opcrntion, tbC' 
rC'~ults of which appear to ha\'C been unusually f:.afo;factory. 

Piroyof}"s Amp11talion-Ia thi~ opNation the whole of the foot is taken 
away except the po!:l-terior part of the os culcis, which is brought up and 
placed in contac t with the sawn extl'Cmiti ef'i of the tibi a and fibulo, from 
which the mallC'oli have been rcmo\-ed. 1 'l'he operation is thus done: a 
somewhat olilique i11cision , convex forwards, is earricd acros!> the so le of 
the foot from one malleolus to the other , and the flap thus marked ont dis
f:.t ct.eel backward~ for about n quarler of an inch; a f.;econd incision, s ligLtly 
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conHx forwards, is then mnde ncro:-;~ the front of the ankle, so as lo open 
the joint i the astl'agalus is next dii•articulatctl, when the surgeon, app~y
ing- a nurrow-blnded :saw or a" Butcher':; ~aw 1 ' to the upper ~nd po:-;tcnor 
part of the t·alcaucum. l.>chind the a~trngalus, divides i~ obluiucly do,~·n
wards, in the line of the phtnt<u· incision. The mitllcoh and arl 1 culnt111~ 
bUrface of the tibia are then likcwibe sa.wu off, nm.I till' two cut surfatcs of 

Fw. 71.-PirogQff'~ amputation ApJJlication of Lhenw too~ 
calci~. (Enu.:11,.;i;:o.-.) 

honf' approximated. If Butcher'::; t;.aw be used. the po;:;ilion of tbc hliule 
rna.v be re,·ersed for the latter part of the operation, so as to saw off tbt• 
nrnllcoli from behind rorwards. This amputation makes an admirable 
~lump, the remaining portion of the calcaueum bccorning firmly attached 
to the bones of the le;.r, and the natural length of the limb being rettti1wd. 
It is pnrt icu larly n.dapte<l to case~ of injury, tbough it rnay all:iO be employed 
in tho;.;.c of disease, pro\1 iding that t he os ca lcis it:;elf be not i1n-olvcd. 
Hancock collected 70 ca!:>es of Pirog-off's amputation, done by Briti:;h 
~urgeon;.;., death occurring in only 6, while a u-.eful stump was known to 
ha\·e rc:-;ultecl in 5i. Fh·c required re-amputation. Se\'Cnty-sc\·en opera
tions collected from all sourcPs by Gross (of Xnncy) and Pasquier, ~nxc 
only eight deaths, while u"cful li111bs were known to luH·e been obtained in 
44 ca!=.es. Stephen Smith and llcwson bave particularly inve:-;tiga.Le<l the 
merits of Pirogolf's amputation, and the Jn.tte r helievcs it to be, in one 
point, superior to any 1 operation done biµ;ber up, in that it enables tbe 
pntient to 1·tm up_on his stump !Ls well a~ walk. The a.ccom11anying cut 
(Fig. 72), from llcwson'R paper, :;how~ \·ery well the bony union hctweL'll 
the cnlf·a11eum and the tihia in a successful ca:~c of tbis operation 'l'hl' 
same precaution:-; a" to retraction of the heel arc nec:e!"."'nry in the after-treat
ment of this, a:-; in that of Chopan'~ operation i tlw purpose wa:-; well ac
compli:-;hetl in Uew:-<on 's. ca--e bv ap(llring a wcig-bt of four or fi\·c nou1uJ.. 
to the baek of the leg, hy mean~ of a hroad strip or adhe~i\·c plastc;· . 

.Am]Jlllation al the A11kle-joinl (8yme's Otit>ralion).-Thc following i~ 
:\Ir. Syrne's own detiCl'iption of this opern.tion: "rrhe foot lJci1w bcld nt 
a right nn.i:{le to the leg-, the point of a common straight bistou1:Y ~hould 
be introduced immediately below the tibula, a.t the tcntre of its mallcolnr 

1 Mr. Syme also claimed this advantage for his opt1ration at Lhe a.ukle-joint. 
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projection, and then carried across the inlcg-ument::; of the sole in a 
f;traighl line to Lhe same level on the opposite side. The operator ba\·ing 
JH.'xt placed the fingers of his left 
hand upon the heel, and inse1·tcd the 
point of bis thumb into tbe incision. 
pusbc~ iu the knife with its blade 
pa.rallel to the bone, a.nd cuts close 
to thr osseous surface, nt the same 
time pressin~ the flap backwanh 
until the tuherosity is fairly turned. 
''hen, joining the two extreruitie!.:\ of 
the Gt·~t inci..::ion b\· a transvcr~e one 
across the instep, lie open:; the joint, 
and carrying his knife downwards 
on each side of the a5-trngaluf;, divides 
the latcrnl ligaments, so ai:; to com
plete thcdisarticulntion. Lastly the 
knife is drnwn round the extremities 
of the tibia and fibula, so as to ex
pose them sutlicientl~- for being
gra~ped by the hand and remo,·ed 
hy the saw. After the vc~i::els 
bil\'e bee!) tied, and beforr the 
edge~ of the wound arc stitched FI(•. i3--~rme'samputatiou. (SK..:Y.) 
together, an opening should be made 
through the posterior part of' the flap, whe1·e it i~ thinnest, to a.fl'ord a de
pendent drain for the matter, as there must always be too much blood 
rctnincd in tbe cnYity to permit of union by the first intention." 

ThiR operntion has been varied by othrr surgeons, some making the heel 
fia.p lon:rer, 1 and otlrnrs ~horter. than directed by Syme himself. .Again, 
~ome only dissect back the !1np to the point of the heel, dividing the tcndo 
Achilli~ and completin.i.t the separntion of the calcaneum after rlisnrticula
tion. Ilowc,·er it be done, an excellent stump re.suits, provided that care 
be taken to keep close to the bone in making the heel flap, so as not to 
tlestroy its va:::cular connections. Tbe death-rate of Syme's operation is 
but small, 219 caF=es collected bv Hancock ha,·in,z g-ivcn hut 17 fatal termi. 
nations, a mortality of leRs thO.n 8 per cent. The Rtump is, according to 
Rtrphen Smith, better than that of Piro.zolf's opcrntion, for use with an 
artificial limb. 2\focleod and J. Bell modify Syme's opcrntion by preserving 
the p('riostelrnl of the os calcis. 

Other Arnp11tation.-; on the Foot -1'lr. Ilancock in.(?'eniously combined 
Piro.zoff's with the subastrn~aloicl amputation, preserving the ankle-joint 
and bringing the sawn surface of the o:-; calci!:i into contact with a traus
\·crse F=e"tion of tbe nstra.~alus; in this operation the head of' the latter 
hone was abo removed. In the course of lectures in which this operation, 
which may be called Hanror·k's, was described, the same surgeon ably ad
,·oeated the prnpriety of looking upon the foot a.s a whole, for operative 
purposeR, and of dividing the tar:-:al bones with a saw, without regard to 
the position of the joints, taking care merely to remove all parts that were 
diseased or irretrievably injured . This is a revival of the old teaching- of 
.Mayor, and, though contrary to the generally received views of modern 

1 Dr. 'Vy~th has shown, b_v numerous dil<;sections, that tbe chief blood supply to 
the ht'el flap is from thtl calcantlal br:i.ncht's of the external pla11t:ir artery, and that 
htlnce a long flap is more likely to preserve its vitality than a short. one . 



HO SPECIAL AMPUTATIONS. 

surgery, ib, I think, founded in rea"'on is~~t\~g01~~1~~ ... ~h~~ 11~1~·!,'~~p:~~ If;~~~ 
portion of the foot , !'a wing throu~h 
the scnphoid bone, the po.;tenor 
part of which was healthy, and l'l'-

}~~~'i1~7 t~;l: a~~~~~ i~;u~~ ~eat~,~z ~~:~ 
did perf\'C.:tly wel l. B.'' this pro
cecdin~ amputation~ of the tar.;u.; 
are ,zrcatly l'- implified, it being 
merely requisite to make antero
posterior fl ap:-; of sufficient size, and 
to saw off the diseased or injured 
parts of the foot. 'l'ripier has 
modified the su ha~trag-a loid opNa
tion b'' lcaY ing- the upper part of 
the c~ l cancum, wbich he !'aw.; 
through on a Je,·el with the Rms
tcntaculum tali, :rnd at right anglt>.-. 
to the axis of 1 he leg; the cxkrnal 
incisions arc made a~ in Chopart'"' 
amputation. A furlhcr moditication 
of PirogofP!' method has hccn llc
Yi$Cd b,· :;\likulicz, wbo remove:-; 
tbe astrll.f?nlus aud cakancu m , HJ.W

in~ through the !->Capboid am.I cu
boid, and approximating the an
terior lar:-;us to the resected end!' of 
the tibia. and fihula; the re:-.ultin~ 

Fio. 74.-n~~11~1~~~~i;;11~~:.·; optration. :~u ~~~~c;o;~~l:~:1l:~s~ 1re~~~:1i~ l e~1;~~ i¥~~ 
has Leen rC$O rted to in about 30 

cnR<'R hv \'ariouR Rurgeon~. among- ot be 1·R hy l\JacCormn c, Fen~er, Slt•phen 
Smith, ·F. 11. Gross, and \Y . B. Ilopkin s. Of 22 cas('s tabulated by tlrn 
last-named s urgeon, 11 ended in r<'co,·ery, und none proved fatal A 
:,;pccial hoot must be worn after reco,·ery, :11:5 r:;hown in Fi~. 74, wbilf', fl!"i 

the limb h; lengthened hy the operat ion , an ordinary high-soled !Shoe i!"i 

worn upon the other foot. 
'fhe ~tati8tics of amputat ions of the foot and ankle are quite favorahle; 

t hus, in our late war, 1398 dC'te rmined a 111pu 1n1:on.s of the toes and foot 
gave 8 1 deatbs, or 5.7 per Cl'nl., hnd 159 of the ankle-joint gave 40 death:->, 
or 25 1 per cent.2 

Amputations of the Leg.- The leg may be amputat('d at any part, 
the rule being to give the pn.tit:nt, in every case, ns lon7 a 8tump as pos!ii
blc. I t was formerly customary, in the case of laboring men, who con Id 
not afford to procure C0)3tly artilicial limbs, to amputate just below till' 
tubercle of the tibia, that I\ peg might be ada.pt<'<l which would pre:-;s on 
the front of the knee; but by usin~ a f'.hort peg with a socket, the limb 
can he lixed in the extended position, so that the hen('fits of a long !:itump 
ca n now be equally well gi'' en to patients in nil conditions of life. 

fo;oti>~~i~~~ ~d~~;~r~~·\\: ~~~,;~~~~~~~t~c\~ra~fn~ :~~ff~pt>ration has hPen made by Skli-
J Largpr'~ tables, howt>ver, dt•rin·il pr.inc1pally from l~r*"'n?h Rources, give a l t'~!I 

favorable pu.:t.urn--149 complt>k amvutat1011s of the. foot havmg furnisht!d lout 90 rt>
CO\.'t!ries, aud SO partial amputations lout 57 rt!..:overit:s -
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Amputation al the Lower Third of the LPg may be con,·eniently per
formed by the ordinary circular method, or Ly making two lateral flaps 
principally composed of ~kin, and didding the mu::>cles by a circular in
ci~·don a short distnnce abo,·e. 

i:lmpotation at the Middle or Upper Pal'f of t!1e Leg, provided that Lbe 
limb be not too muscular, mn.y be done by the common double flap method, 
a ::;hart anterior skiu flap bein!;{ <·ut from without. inwards, and a Jong pos
terior flap hy tran~fixion. W hen the calf of the leg iH very large, tbis plan 
giYcs an unwieldy posterior flap, which must be trimmed before adjust
ment, an<l is even tben clllmsy nnd troul>lcsome i hence in such ca~{!ti the 
llup should be cut from without. inward:-:, 01', better :Hill, Sedi\lot's 01· J .. ee's 
method may be adopted. Sidillot'R plan con!-;ist~ in cutting- by tranl:!fixiou 
a ~.iuglE:: Hap from the oubide of the limb, while the tissues on the inside 
11re dividc<l by a tran~vcr.sc incii:;ion ~lightly con,·ex fonrnrds; after sawing 
the hone::>, the huge Aap i:.; brought around and o.ttachC'd by stitcbes

1 
forming 

a beautiful ::;lump. l ha,·e modified this operation by Clltting an external 
flap from without inwards, beginning, as directed by EC lillot, with au in
ri~ion along the inner edge of lhe tibia, and adding an internal flnp of 
nearly the ::-ame length. 'l'he result is an admirable stump, with the bone 
well covered by the tissues of the external flap. Lee's method, like that 
of Tcalc, con!:ii:::t::>, in n1aking rectangular flaps, of which, bowe,·er, the 
longer is formed from the tis~ues of the c:all' i it embraces only the :super
ficial 111yer of muscle~, the deep layer being tranin'er~ely di\•ided on a Jernl 
with the line of the sbort flap. 

I u whate,·er way the Oaps are formed, the bones must be cleared for 
the saw by a circular sweep of the knife, and in cutting between the bones 
~pecial care mu-5-t be taken not to turn the edge of the knife upwards, Jest 
the tibial arteries ::.hould be cut. at too high a point-an accident which by 
the subsequent retrnclion of the H'"'~el5 might ca.u5e trouble in arre!-;ting 
the hemorrhage. ln :::awing the 
honeF-, the fibula ::.hould be dh·ided ti half an inch higher than the tibia; it 
i .... often recommended to saw the _ 

~·~:ei~~)rtch.s~i~~t.t~~"~l~J~qi~:el~~u~ 1\~~~ · .. . • · .-::~- > 

likely to perforate the anterior flap; • ·· .... l believe, however, that, except from . 
undue ten::iion 1 thb accident i::> not . ¥ 
likely to occur, and that the ri ... k of ;.... ~ 
necrosis is increa.::;ed by the oblique 
divi~ion oft.he_ tibial spine. If it be Fm. i.:>.-Flap ami1utationofthe leg. 
done at all, 1t. ts best done by round- (ERttm•E:"".) 
ing off the bone with a Butcher's 
Htw, as has been advibed by ::\l r. Portrr, of Dublin. .A preferable plan is, 
I think, to preserve a short flap of periosteum, which is allowed to fall 
o,·er the sawn surface of the tihia, as recommended b,· Oilier, of Lvoas. 

Four or fi,..·e arteries usually mu.::;t be tied in amp1ltations of thC leg, 
nnd in cases where the vessels are enlarged by the inflammatory process 
a much larger numher may need ligatures i while, on the other hand, if 
t be section be made abo\·e the origin of the tibials, the popliteal alone 
may require attention. A great. deal of troul>le b occasioually experiPuce<l 
in endeavoring to secure the anterior tibial, owing to its retraction nboYe 
t he section of the interosseou5 membrane. A very guod plan in such a 
cnse is to turn the patient 011 his face, w hen t ho weight of the stump will 
tend to extend the limb1 thus br ing·ing the al'tery into the direction of a 
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strnig-ht line, nnd making- it rnurh enRicr of acce~s. For nl1 amputations 
of the Jpg- or parts belo'~» Lh<' tourniquet may he conveuicntly npplit•d to 
the poplitC'nl nrten. a l:.ir/lC comprc~s beinµ; pla.ced over the "essel, un<l tlw 
plnte of the instninwnt lixcd at a point dinmctrically opposite, a.hove the 
knee. 

Amputation at the Knee-joint is com1mrnth·cly a modern opera
tion. Jt,_ introductio11 i1110 ~«·ncrul surgical pratticc is principally due to 
the efforts of Yelpeau, though it has prohahly been more frec1uently rc
F:orted to in Grl'nt JfritHin and in thi,- country than 011 the co11tiucnt of 
Europe. It mny be done by either the circular or the elliptical incision, 
or hy mcanR of flap~. 

Blliplfral Jllethod.-In tliis opPrr1tion, which hears the name of Bnudens, 
the ::::ur~con enters his knife three fingers' hrcadth liclow the tuhrro5lity of 
the tibia, cutting n.t fir~t. trnrn;verscly, then obliquely upwards and around 
tht' limb to a. point in the poptitral !-l-pace one ling•'r's hreadth ahO\'C the 
j".linL; the incision then po~~('~ trans.,·crsely acro1's the back of the limh, 
a11cl i" continued obliquely clown ward:; to it!S point of commeoeeruent. 
This oval flap is disscttecl up to the line of the joint, and disarticulation is 
l'a:;ily effected by seHring the ligamcntum patcllre, and the lateral, crucial, 

and posterior articular ligament~. The :-;cn1ilunar 
cartilng<'s arc usually rC'moved, though A. Guerin 
ad\'ii-;e~ that they be allow{'(} to r<'main. The 
articular c:nrtilage may propl•rly he left, though, 
if prderred, it may be remo,·ed by sawing around 
thu condyl<·s of the femur with Butcher's :-:aw, or 
tht• eondyles them:-elq•s mn,· be removed in the 
~um~ way; the litatil'.itiC!:) of ibe operation show, 
however, according to Dr. Brinton, that it i:-; rathrr 
heth•r to a!IO\Y the c·ondylt·s to remain. Some 
diffcrencC' of opinion prcndJ:-; i\:-i to whetbf'r or no 
tlw paH•lla should be n·mo\"P<l. J think, with )Jr. 
Eri.clH..;tn and :i\Ir. Pollock, thnt it is helter to re
t<lin it, n11d it:-:; retraction nrny be prevented, n~ 
sugg-<·stNI by the fir:-:.t-namecl surgeon, by turnin~ 
up the flap and dividing the in~C'rlion of tbe quacl
riecp~ f<'moris mu~wle 

AnlPrw~· F'lap .il!ethod.-Thi:->, which i:; the be:-t 
of tllf' flap methods, con~i:.;ts in making a. Jon/!, 
ratlwr !=<quare, cutaneous Hap from the front of the 
lcg'1 db•articulating, and c·utting a somewhat 
shorter posterior flap by trnnsfixion, or, which I 
prefer, from without inwards. The posterior 

.Fw. iG.-1.ong anterior na11 at Jla1 1 ?W'lhod, in which a lnrg-c fleshy flap i:; formed 
knee. t E111c1hEN.l from tlw calf, is easiC'r of <'Xt!Cution 1 but less satis-

fottory in its results. The lait'ral .flap melhod, 
of R01'!'i, wa):; n good deal Pn1ploycd during- our latl' war, and ha::; the nd
vnntage of affordinp: room for drninage at tlw lowt' . ..;t part of the wound. 
In nny f?rm of knee-joint amput_ation, tlw poplitcnl artery, with perbap:; 
some of its _Ur~nche:<, and_ t~e articular ~1rH•rie~. will require ligation. 

'l'hc ~tat1~t1cs of kneC'-JOllll amputation ha,·e bl'('!l in\' t'!itio-oted bv Dr. 
John n. Brinton, who finds that lGJ Clll'E'S from Amcrican° and f0reign 
source~ p-:we Ill rec·O\' l'rif's :rnd 53 deaths, a. rnortnlity of 32.31 per cent. 
'l'be annexed table ::.hows the re .... prclivc mortality of amputations of thl' 
leK and ?f. the thigh, comparNl with those of the knee-joint, in cases of 
gun:)hot IUJUry. 



AMPUTATIONS OF TUE THIGH. 

Amputation of thelegl 
" at thi: knee-joint2 . 

ofthethighl 

Denth~ 

2231 
Jbl 

5003 

l-13 

In amputation at the km1 C'-joint for chronic disNn•e, the mo rtnli ty i.:; 
g-i\'Cn by Dr. Brinton a:=: 22.58 prr cent., a death-rate ''"hich does not differ 
materially from that of amputation under similar c ircum:-;taneC>~ either juf.;t 
above or ju~t belO\Y the joint; the death.rnte of this amputation for trau
matic cau-.:e~ genera lly he gi,·es a~ 40.62 per Cf'nt. 

ArnJ1tilation through the CondylP!; of th e F,-mur, or nt the knee as dis
tingui~hed from the knee-joint, may he done by Curden's rnNhod, the 
superiority of which over that propo~ed by him self was candidly acknowl
edged by Prof. Syme. In this operntion a single broflcl fbp i~ taken from 
the front of the knee, the condylC's being sawn through on a Jc\'eJ with a 
simple tran:-;,·er:-e incision mnde below The patella. b remo\'ecl, and the 
conclylc:=:. may be adrnntugron!=ly di,·idcd in fl cunecl line by usin:(Butcher's 
~aw. This operntion gh·es nn excellent stum p, and is particularly appli
cable to cases of disca~e of the knC'e-joint, for \\'hich, indeed, it was clnimed 
l)y Mr. Syme to be in e\' ei'j' way superior to thC' operation of excision 
Its rel"nlts are very fnvorable, 30 cases of all kinds having gi,·cn in Mr. 
Carden'~ handt:i fl mortalit\· of bnt fl, and 32 cas.cs in Yolkmann's hands a 
mortnlity of but 7. The i-e5ultin.~ stu mp is lon trer and morf! serviceable 
than that from amputation or the thi.~h, and, the meclullary cavity not being 
i11\"oln' cl, tlwre is less ri;:;k of diffuse suppurati\'C ostcomycliti::: and con
!'cquent pya.:-rn ia. Jn my own prnctice l \'Ul'j' thi,; operation by making a 
~hort po:-terior, in addition to the long anterior flap, find by preserving 
the patella, which readily aclaprn itself' tu the !=awn end of tho femur, and 
rt·nder::. the stump rounder and firmer. 

Amputations of the Thigh .~)unputa.tion of' the thigh is frequently 
rC'quired in cases of both disea;;e and injury. 'l'hc operation mfly be done 
at any part of tbe limb, nncl the mortality is directly proportional to the 
proximity to the trunk of the line of fl.Cction. 

Sup1·a-condyloid Amputation of tbe thigh is the name proposed by 
Stoke.-; for a modification of Cnrclen's method of nmputating at the knee; 
in this modification an ornl flap i:S taken from the front or the leg, tbern 
being al;.;o fl po:;terior flap fully one-third of the length of the anterior i the 
femoral :-cction i:-; made nt least half an inch abo,·e the antcro-superior edge 
of the co11clyloid cartilage, and the cartilaginous surface of tbe patella is 
removed by means of a :>:mall saw. A similar operation is that known as 
Gritti's, from the name of an Italinn surgeon by whom it was first sug
gested. ·weir has collected 76 cases of' one or other of tbe::;e operations 
occurring in civi l practice, the number of deaths baving been 22, or nearly 
29 per cent. 

Amputation in the Lower Third of the thigh rna.v be co1H"eniently done 
by tbe ordinary double-flap opcrntion Ml'. Erich!"cn rcrommcnds the 
operation b.r lateral flaps, for this situation, and [doubt not that nn ex
cellent :;tu mp may be obtnincd h,v this mrthocl. But I hfl\'(' myself always 
p1·acti:-;ed, in amputating at the lo\Yer third of the thi~h, tbe anlero
po~tcrior (l<.1p method, and l ha\·e found it perfectly ~Misfactory. The 
n11terior flap is (;lit fi1·:-;t, from without inwardf;, and should be about four 
incher: in length, extending· to the upper edg-c of tbe patella; it should be 
rnther ~quare in ~hnpe, with the corners l'Oundecl off, and should t'mbrncc 
all the tissues down to the bone. The posterior flop, whi<:b contains tho 

1 s .. e 'I'ableon page 125. 
11 ::::iee Dr. Brinton's p:tp~r, aud Legonest, op . cit., p. 735. 
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main artery, is made in the snme way, or in the cnsc of a !;lender limb h.\
trnnsfixion, nnd sbould he aho11t the same Ieng-th as the otbcr, thus nll?w-

~!t1~o~a~)~e air:e~·,~~~b~:r1~c:~a~~~o~~ ~~h;l~e an~r1~c~~;r ;~t"~~~~) ~~c~,h~f k~}~~e ~';;~~~~ 
the bone for the npplication of the ::;aw. When the flaps arc acljustccl, it 
will be found tba t the bone is well covered by the front flap, and that the 
resulting cicatrix is drawn enti rely behind the line o f pre£=:sure. Seven or 
eight ,-essels usually require ligature, though, if the case be one of chr o11 ic 
joint di~ease, the number may be larger. 

A mputalion in the Middle or Upper Third of the thigh, if the limb be 
not too muscular, may be doue in the same way, by antcro-postcrior flap:-;, 
one or both made by t ransfix ion, according to circumstances. But if tbe 
limb be a large one, a better sLUmp can be made by resorting to the modi. 
fied circular operation , as practised by Sy me and Li:;; ton, makiugsbort skin 
flaps, and dividing the muRcles at a highC'r point by a circular incitiion (see 
Fig. 48). The posterior muscles of the lbigh ahn1ys retrart more tban the 
ante1·ior, and should, therefore, be cut rather longer. In amputating at 
the upper portion of the thigh, there is ~carcely room for the application 
of the tourniquet, and the surgeon, therefore, commonly has to rely upon 
the Esmarcb tube alonC', or e\·cn upon manual compression of the femoral 

as it passes O\·er the brim of the peh'is, though in some cases the 
tourniquet may be nd\'antageously employed. If rnanual pressure 

resorted to, the assistant who has charge of this department shou ld 
grni:ip the greut trnchanter with the fingers of tho hand corresponding to 
the limb to bo removed, and press tinnly on the artery as it emerges from 
hC>neath l'oupart's ligament with the thumb of the same hand; tbe oppo:;ite 
thumb is !iupcrim poserl to assist and regulate the pressu re, and to prevent 
any ri:::.k of :::;lipping. 

fn cases of injury, the forn1 and extent of the laceration will often com. 
pcl the surgeon to make irregular flaw•, and to co,·er his stumps as best be 
may under the circumstances. Oblique flaps may be employed in such a 
case, or a s ingle long flap from any part of the thigh; it is more important 
to make the nmputation at as low a point as po~::;ible, than to follow any 
one or other particular mode of operating. 

Amp11tation through the Truchanten; rna.\· be occnsioually required in 
ca~es ot injury, or of malignant tumor involring the lower part of the 
femur. 1t i ~ a prncedure of less risk than exarticulation of the whole limb, 
and, in ca~es of ma.lignant disease, appears to be uo more likely to be fol. 
lowed b_v a return of th(' affection than the grnH·r operation. It is, more
over, very easy to convert this amputation into a disarticulation, by dis· 
:->ecting out the bead and neck of the femur, if these parts be found to be 
disenscd. 

Teale' . .:,, Amp11tation by Long and Short Rer·tangular Flaps makes a 
be?uti.ful and most serviceable s~~mp when applied to the thigh, but it is 
ohJect10nable on account of requ1~111g the bon_e to be sa\\·n at a much higher 
h~\·ei than would be necessary with the ordinary operations: thuti, if the 
laceration of the soft tissues extended to the upper border of the patella, 
and the thigh was only sixteen incbC's in circumference (by no means a 
lar:.re measul'erucnt), the .lo_ng flap .would nee~ to b_e e ight inches square, 
and the bone would be d1v1dcd at JUSt about its m1clclle, full\' four inches 
higher thnn would be re<p1ired b.'r the common double-Hap operation . 
. Amputation at the_ Hi.P-Joint.-rl'his, whith may fairly be con

::-1dered the gravest opc_rat1on 111 the.whole ra.ngc of surg-ical practice, is a 
procedure of comparatively recent 111troduct10n. The first case which i::; 
u:-;ually classed as an amputation at the hip-joint, is that in which Lacroix 
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(1 HS) removed the right thi~h at the joint, on account of ga ngrene, whid1 
affected both limb$, and had heen produced by the u:-;c of l'rgot. The am
putation hncl been nearly complt't('(l Uy nature, and he merely divided wit Ii 
~c i :s!-l.ors the round lignmcnt and the sciflt ic nerve. Four (bys aftrr ward,.; 
he nmpututed, t brough the line of separation 1 the left t hi~ h at the tro
chanters i the patient, who was a hoy of fourteen, su1·vivccl the la~t opcrn
t ion for eJe,·cn days. P erau lt, in 1774, perfornH.'d a somewhat ~imilar 
operation in a ca::;e of ga ngrene' from externnl ,·iolencc, the patient re
con•ring. The fir;::;t genuine case of hip-joint amputation through Ji,· in,!r 
parts was done by K<'l'I', o f :Xortlrnmpton, ahout the same time, ou a gi rl 
of (']e\·ea yenro, suffering from hip-disease complicated with pelvic nh.scess 
nod pulmonary phthisis ; ~ h e died on the eighteenth dn.y. The fi r~t cn~r 
of tbis amputation for g-unshot injury wns Lorrey 's , in l f\)3; whi le the 
lirst, undisputed , successfu l casei n niilitary prac tice WltS t hat of Brownrigg, 
in 18 12. 

A great mnny different plans have been ;;; u.zgc~lt'd for effecting- disarti r u
lntion at the bip-joint-Farabeu f has collected more than forty-fh-c-but I 
~hall content myself with dc~cribing six principa l methods, viz., tlit• on1l, 
the modified circular, that by a s ingle Hap. that hy nntcro-postcrior, and 
that by lateral flaps , and Dicffcnbach's and J ordan's operation, which may 
be called the method ii clt•ux temp.-;. 

Oi:al 11/ethod.-'l'his has not hecn employed ,·c ry often. 1t is clone by 
entt•ring the point of a st rong but f-lbo r t knife on t he outside of the limb, 
either over the trochantcr or below the anterior superior spinous proc~~s 

F10. i7.-Amputation at the hip by the long anterior and short po~leriorflaJl A. The femornlaud 
1>rofunda \·e•!els, "''ith branches of 1he anterior crural ucrn~. u. The great sciatic nenc :rnd it!><:1Jm-
11anio11 ar1ery. A large branch of thc11cia1icarteryi~1'cen in front. ('. Thernuscu!armassfrmutlie 
tuber i~chil and the obturator ex1crnm muscle. Large hranch('ll; :•re ~<'f'n on either l'ide from thl' 
1irofundaandgluteal. D. Tbep»0ru1ando1bermusclesimmcdiatelyin frontofthejoiut. (Houu:s.) 

of t he ilium , and making two oblique incisions, one forwards and down
wards, and the other backwards and down\\'ards, to meet in a tranS\'er i-;p 

~:.l~ ~i~t~;~ii;~~~·~ ~!dt~~~~~~fc1~Iat~~eb~i~~l=f~e~1~~Jlif~·~~~clt:11~ tob:t:i~:~~~i~~: 
joint, any remaining t isoue i~ ,:.;enrcd, as in Lnrrcy's s houlder-joint ampu
tation, ~bra single stroke of t he knife. :;)lalgnigne recommends a prelimi-
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nary longitudinal inc+-ion, h,,. which the operation j:-; ~till more n~~imilatecl 
to that of Larrey on the ~houldl'r. Ou a l"ientlcr limb this form of nmpu
tntiou would gi\'c an admirable ktump, but it is. ob\'iou~ that under oppo1'iw 
circumstnnct•s the a.Lductor m11i-l'lcs of the thigh wonlll form a cumbrous 
mn~s. which would require retrenchment hdorc the wound could be 
properly clo~ed. 

Jlodified Cfrf·ular Operalicm.-This i.::; done by cutting, from without 
inward~, &hort antero-po:-;.tcrior cutaneous flnp.::;, <llld thrn di"iding- the 
mu:--cles on n JeYel with the joint hy a circular iuci:--ion. 'l'his method hn~ 
ht•cn ~uccessfully employed by l"iC\·eral ..American ~urgeon~. including the 
late ,J. l\lu~on ·warren, and i~ particularly adapted to cases of tumor en
cronc:hing on the upper part of the thigh. 

Single Flop 1llethod -In this operat ion, a single, large, anterior Rap is 
cut, either b_y transfixion p !nnec), OL' from without inwards (Plantaclr, 
A~bmcad). The soft parts on tbe back of the l imb arc cliYided by a circular 
incision, either before or after dbnrticulat ion. I n other forms of thi.; 
operation the £lap has been taken from the in~idc, or even from the hack of 
the limlJ. The single flap method might he desirahle in a case in whieh 
the laceration of the ~oft parts was !:meh a~ to forlJid any other, hut, wlu .. ·n 
the surgeon ha:-; a choi<-e of operations, it is better to employ citht>r lhl· 
on1l or modified circular, or the double flap method of Guthrie, whith will 
be prei:-cntly de~cribed . 

.Anlero-poi:;terior l"lop .. Method.-There are three varieties of this oprr
ntion, whic h bear the names, 
re!'pectively, of Eeclarcl, Lis
ton, and Guthrie. BCclard'~ 
operation con:::;ists in making 
both ftnps by transfixio11.. It 
b thus performed: The poiut 
of a long straight knife i.-; 
entered a little above the po:--i
tion of the great troch:wtt•r, 
thrust across the limb, clippi11g 
::::lighLl_v backwards so as to 
graze the back of the cenix 
femori.:;, and Lrou,ixht out at 
the innermost part of the 
~luteal fold; a po.::.tl'rior flap 

!~u~~~e:, cau~d ~~~cn~u~~·:o~1 ~1J~~~~ 
rc-entl·ring his knife at the 
$ame point, pusbe::; it in frl)llL 

~~tL~: 1J~i;~~e.u~1~ls ~1;~ 1 :t~~i~~i~1~ 
Rap from the front of thl' 
thigh. The plan which i:". 
more commonly adopted in 

F1G. ;>c.-Rl'•uLt of hip-joint a11111utation l1y 1;uthrie's Englnncl and in tbis countn·, 
mccl.Lo<l. {Frow a 1iatieut in thu L11i~co1ml Hu~JJital.) anti which is esscntialh· tb~t 

. . . of Li,.,,ton, differs from Be~· lard'~ 
Ill that t.lrn anterior flap 1s cut fir~t, and tl~at the knife, instead of bC'ing 
cute1·ccl JU!:it nbo~e tho tro?bante.r, 1s thrust 111 n.bout two finger::;, brrndlh 
below the a.n~erJO_r ~11pcr1or ::;p11_ic of the ilium, and, having grazed the 
front of the JOlllt, 1s .brought o~t JU~t a_~OYC the tuber io:;;cbii ; the Haps thu:". 
fo1med an: more oblique thuu rn the French operut'on. Gu'h 1·fo'd pllln, 
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whicl1 ~eem~ to me to be better, differs merely in that the nap:. are cut 
from without irHrn.rds; the operation is done witb a smnll knife, and tht! 
p0Rterio1· flap should be cut fir:--t. It is not quite !;0 rapidly executed as the 
operation by transfix ion, but is more certain of affording- well-sbnped flaps, 
and, I think, gives a better stump; this operation has becu f.ie\·era l times 
t!mploycd in this country, and is tha t to which I have my::;elf resorted in 
four out of six cases in which I ha\'C had occasion to perform this operation. 

Lateral Flop Method.-Thi~ method, as its name implies, consists in 
nrnkin~ two fhlps, from the ont~icle and the in side of the limb. Lnrrcy 
1rnd Liafranc made holh finp:; hy trant"fixion, the former cntt in g the inner 
flap first, while the latter hcg-au with the outer. Dupuytl'Cn modified this 
operation by :-ha.ping the internal flap from without inward~. Neither of" 
the:-:.e pla.ns appears to present any adrnntagcs o,·er those which ha,·e Lcl•n 
predously rie::<cribed. 

Di~{!'enbwh's and Furnea11:r Jordan's 1lfeihod.-In Dielfenbach's oper
ation tbc sur,geon makeR his inc:i!:iions as for a circular amputntion in the 
r.:ontinuity of the thig-h, and after saw ing the bone and securi ng the 
diYided vessels, proct!eds to remo,·e the upper end of tbe bone by an in ci
,,;ion on the outer side of the stump, as in an excision of the hip-joint. 
Furneaux Jordnn's plan consist;;; in cti:::.articulating the head of the bone as 
in an excision, dissecting out the shaft throug·h an external wound, and 
lina.lly cutting throug:h the soft ti::;....::ues by a. circular incision at a lowel· point. 
Hemorrbnf!'e may be pre,·entecl b~· tying an elastic hand around the soft 
parts before they arc cli,·icled. Sen n modifies this method by perfornting 
the tisf'!ues on t he inner side of the thigh after enucleating the upper por~ 
tiou of the femur, introducing a douhle elastic tube, tying one part onr 
the anterior tissues, crossing the other posteriorl,v, 6nally bringing it 
around the whole limb and St.!Cllring it in front, thus doubly constrict ing 
the grent ve:;sC'ls. The limb is then removed by cutting a long anterior 
and a short poste rior skin flap. 

\\"hatever method be emplo~·ed in amputating at the hip-joint, the 
:-;u rgeon mnst tAke special prC'cautions 
against tbe occmrence of hemorrhage, 
for a very f('\\' jets from the femoral artery, 
in this situation, will almost insure the 
Ueath of the patient. La.rrey directed 
that the main ,·cssel should ahYa\·s be 
:;ecured in the groin, as a prelin~inary 
measure, and this plan bas been since 
frequently followed, and may properly be 
adopted in any case in which the surgeon 
i:;; unpro,·icled with an aortic compressor, 
nr with abundance of ski lled a~sistance. 
It seems to me, however, that the exten
""ive~eparation of the artery from tbe Sill"· 

rounding tissues, which is unavoidable in 
this preliminary ligation, must expm;;e the 
patient to greater ri sk of secondary bleed
ing than when the vessel is simply picked 
up by forceps or tenaculum, after division, 
as in other arnputations. Hence, I think Frn. 79.-Abdo111i11al tourniquet 
it better to rely upon mechanical means to 
1·ontrol the circulation, or, in the absence of these, to trust to the manna.I 
pressure of iutelligent assistants. 

The ci rculation can be conveniently controlled by compressing the aorta, 
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either with Li:::ter·~ in::.trument (Fig-. 32), a modification of Dupu,ytren'.~ 
compre~sor, or with the apparatu)3 which lws bC'eu rcpcntt:'dly \1:-"Cd 111 th1~ 
c ity under the name of tbe <.1bdomirial tuurniquel (l<'ig. i9), nnd which i~ 
rnerely nu en\ ftrged form of that. dc\'bed by M r. l::)key (Fig. 31). Spene(' 

~:;~[c~~e~~n~ai~e i~r~:l~~~e b1jY ~~~~~ ~i:11~di~1t:fi~ \~~-~j~.u~~-'.~~~n a~~-~'.;a_~1:~ t~.'~~~'. 
Ll oyd, llyrd, a nd 0Tlw1·s apply the c l a~tlc hand 111 a fiµ-u1:e ol e ight, bO (H 

to lc~i~~~-~(t~~~ ~~t~,~·~H~lo:!:~~c c~:~~·1:;.~!~:1~, ~~~~~1~:rr1~11 ~~~t ~~ 1~~1~·1~·1 ~::\eadine~~ 
~v ~~,;~ep~:tte1~~~nfi:i1,a~, J~~:!g:I~~ e~u :~:e~;i 1;~ ~ ~1tt:1~1~~nfot~ ~-~ 1,'.~~13 ~~o ~cct~1-f 1111.~ 
the main arten·, which is in t he ante ri or. 

In order to i) renmt the Joss, from the genera l circulat ion, of the blood 
which is in the limb, a o ingenious sugge:::>tion of tbe late Dr. Erskinl• 
:Mason s hould be adopted i this consbts in renderill ,!{ the part bloodle:5::
Ly the application of E:smarcb's bandage and tulle, the latter be ing fixed 
just below the line of inchiion, aod kept in plaec duriug the operation. 

Although the benefits deri\'ed from the use of the aortic compressor in 
this operation are unque!:ilionable, yet the pre::; .. ure nece~~arily exercised 
upon the important nervous structures contained in the abdominal ca\'ity 
must be at least undesirable, if not pos.it i\·ely injurious i hence the ves::;el:
sbould be secured promptly, that this prn~sure may not be continued long·er 
than is absolutely necessary. The point at which the pad of thecompre:,SOI" 
8hould be applied is on a level witb t he urnliilicus, 311d, u::.ually, a little lo 
its left side, though this must be determined by fee!i11g for tbe pul:3atioo ol 
t he aorta; it i~ well, before scre\"· ing down the pad, to roll tbe pati{'nl 
gently m·e r to the right 8ide, t lmt the bowels (wbit:h :--hou ld h11\"e been 
}Jl'e\· ious ly emptied by a dose of castor oil and an enema) may, a:. far a::-: 
the ir me~enteric attachmen ts will allow, fall out of the line of pre:;:;nrl'. 
S houl d it be determiued to l'ely on manual compre,..,..iun , tbis may be applied 
to the ahdominal aorta (if the patient he very thin ), to t he external iliae 
artery ju:_;:t within the bl'im of the peh·is, 0 1· to the ll'moral a~ it emergt':-
from Ueneath P ou part's ligament; the hand~ of a11 a,..-:;i::.taut ::-bould mure
O\·er fo llow the knife of the operator, and eatch the artery in the anterior 
flap as soon ns it is cut, or , if the flap be made by tnrn::-fixion , before the 
section i::; completed. Dr. \Voodb ury and the late Dr. Yan Buren su,;r
ge;-;ted t httt the iliac artery s hould be corupres~ecl l1y an a::<sista.nt's band in
troduced in to the rectum, and an instrument for making pressure from tht' 
f"nme dirC'ction _has been devi~ecl by .l\lr. H. Da\·y , who repo n s ten case:; 
thus treated, wnh a comhi ned loss of Jc:;s t han .::;e\·e11H·cn ounct>s of blood. 
'l'h e uge of :M r. Davy's lernr does uot, howen•r, appear to be enti relv free 

~~~11~ \\:~~k ,i t~e~~~l\~~ ~ ~~1 :i; t t:~c ;~~c~u ~~~~:1~di nco~~~:~c~~·e'~,~ 11 \~e1~·i ~ ~ 1~i t~:~, ~: \~1~~ 
applied by .:\Ir. Da\·y himself. Dr. llardy reports a suc:ce:,:--l'u l ea:--e iu 

~~~l~~J~.~~~~~f '~~?~n a a:~~~~~~i~~~-0~1~1?~~ ~~)~~~,1~; 1~ r~~e 11 ~~~:~ 1~ 0 \~~~ ~1~1~~~~~\:. 
abdominal wall. Dr. Newman and Prof. TrcndelcniJurg c lamp tLe flap:
hefore cutting them by trnnslixiug the limb with a :--tee! rod nnd makiu•r 
externa l pres.sure with a. baL' or cla ~tic cord, ancl, as alrt'acly mentioned, 

~~~eF:~r~ne~~;~ c~~;:~~:~ 
1 
a~:~ ~!~~~- ~~,'.1i~11 i~~~oi~!1 ~Jl~~}~in1~1 r1~~- .~~1~\1~~:.~ :~ Ye~~r 

'Yyeth combines, under the name of the " IJloodle,..:; llll'lhod,') Trende\cn
burg)s and Dieffenbach's plans by tran~tixing the limb ju::it IJ<>low the peJvh-

~~·li:~ ~~1~1~1t:aetli :~; ~ ~·:~~~1~\~~~~~i~1~l~ ~~I~: i'~\ ~~L~~11 :.J;::~:1;~:: ~~ ~~ 1~~1~ ~·~~~a\~~:~~ 
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portion of the hone.. B.v in~crtinz tho outer needle at a higher point tlrnn 
direct(·d b.'' "'\Y .' 'eth. and by drawing- the tube n.•1·y tight, L anphen!' hos 
~ucceedcd in dbarti<-ulatin.z without tho previous lower amputation. 

AftC'l' the operntion the stump may be closed in tlie u~unl way
1 
the dc<'p 

parts of the wound hcing approximated by thf' use of suita.IJ!e comprC'ssc~. 
1'he ~tatistics o f hip-joint amputation a rc more f:n·ornble than mi.~·ht he 

expected from the sc ,·crit.'· of the operation: of 033 cases of nil kinds col 
lected for me by the late Dr. F . C. S heppa rd , 22-0 are known to ham ended 
in recovl'ry, an d 3!)3 in death, while t he resulL in 20 is undC'lermincd; of 
those, thrro were 43 casr:-; of rc-nmpntntion of st umps, of which 28 were 
:-::ucccssful. i\f_, .. own tale of cn~es is Rix operations, with two recoveries 
and four deaths. The following- tal>h>s ex hibit-fir.'it, the com parative 
mortality of hip-joint and t hig h nmputations, for the ca uf'es met with in 
<"iv il life and in militnry sur~cry; .':econd. the com parnli,·e mortality of 
the;.e operation:-;, nccording u.:-,; t he.v were pe rfor med , in c ivil li fe, for injury 
or disea!-ie: and third, the st•itistiC's of hip-j oin t amputation for gunshot 
in,iur~·. "·itb refe rence to the periods n.t which t he operations were per
formed 

'Pable .<.'lhowing Result . ..: of Ifip:joint, n.1-: com7Jarerl with Thigh Amputation, 
fu1· Cau . ..:e~ incident to Ciril Life, and ia .lllilitary Surge1·y. 

Table showing JJ[ortality of Hip~joint, and of Thigh Amputation, for 
I njury, and for Disease, in Civil Life. 

At hip-joint3 , . 
lll l'Onti uu it_v of thigh 4 

c ..... ,-n"'"'· ""'""'r. c'""'· ln,o1••·[""'"";; 

I

P'"'"t. 11 t>«<ont. 
71 ~ 6fi.l 27(; 105 40.;-

9{)..j 576 5!1.7 1-!65 47i 32.5 

Tobie ;:.howing RP.i.;ttfts of Hip~joint Amputation in ll1ilila1·y Prartire, 
aao1·dt'11g to the Period at which the Operation was pe1:formed.6 

-
89 7 ... 92.7 
59 4 ... 93.6 
17 1(1 ... 02 .. !) 

3 4 ... -12.8 
39 5 1 88.6 
-------

W7 M 1 ~.~ 

1>.80. 
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CHAPTER VIII. 

EFFECTS OF INJURIES JN CENEHAL; WOUNDS. 

ExTEIUUL Yiolence or injury, of whaten:>r kind, affects the ~t?te of the 
part to wbich it is in1mediately applied, and th(' gem'1·nl cond1t1on of till' 
patient at the same time. Ilence the cffccb of injuries are ;.;nicl to l~c both 
local and gene1·al or ('On.>ififufional. The local clfctts ~f external v1o lrn{'I' 
vary according- to the nature of the violence and the c1rcumsta1~ce:.. uncl'.'I' 
whieh it i::; inflicted; the constitutional effect:;, th1rng·h very different Ill 

degree, are the same in kind for all forms of injury. 

CoNSTITCTIONAJ, En'ECT~ or INJL"RIES. 

The:.;r ma'' be either immediate or remote. The immC'diatc co11stitu. 
tiona l effect. Or injury i~ railed shock, which, i1 pr('sent in an aggravalt'd 
Uo!!l'N', constit ute!' (·ol/ap.;;e. 

Shock or Collapse is a condition, of the e::;:;ent ial natme of wbirh, it 
must he eon fessed, we are as yet in ignorance. 1 t is often ;0;poken of a!:i 
purely an alfection of the uervous s_v:-;tcm, nnd an ana!0,2'.'f i5 drawn he
tween this and hemorrhage as an affection of the va!-'cular sy:stcm; yrt 
this dew is contradicted by the fact tbnt \'ery serious le~ions of tlw 
uenous system are not necc~sarily, nor intleed commonly, accompa.nird 
by !'hock. Experimental phpiolo,!:!'y haf; ~hown that large portion::; of thl· 
brain can be cut away from hirds without the dc\'elopnu·nt of thi::> con
dition, except in so far as would be accounted for b,\' the mechanical injury, 
and a ~inlilar experience is revealed by the study of morbid anatomy. Jn 
fact, her<', as we Raw in studying t bc proc:c!'s of inflammation, it is im
posf'ible reasonnbl.'r to mark out an<l cli\·ide the ner\'OllS from the \'abctllar 
system, or either from the parcnchymatou~ structures a.round them, and 
sa~· tbis is, and that is not, the seat of the affl'ction. Shock i:-; the general 
or com;titutional effect of injury, and as the !'>-neri;?'y of health unites all 
the tissue~ of the human bocly in normal life and action, !'O under tbf• 
('ffect of injury tbey arc :still united by sympathy, and one tis~uc cannot 
::;uffer without the others. 

Still, this byrnpatby is brought out throu~h the ngency of the nervom: 
system, by a prJCe!'s of reflex action in foct, aud, accordingly, i~ is not 
~urpri~in,er to find that the io:ymptonu; of shock can be artific:iallr induced 
by irritation applil'd directly to certain nen·ou~ strncturc5, and that tlw 
shock attending operations SU<'h as nen·e-~trNching, etc., i:::; out of all 
proportion to their gravity. Dr~. i\litchcll, ~Lorehou!'e, n.nd Keen, who 
ba\'e de\'oted special attention to thi:-i subject, g-ive the following explana
tion as to the probable mode in which the ~ymptoms of shock nre brought 
a.Lout: 1

' Thc~e ,-ery interesting states of systc>m," they sa>-, 11 may bi• 
due, it seems to us, either to an arr<•st 01· enfeeblement of the hcart':::i 
action through the mcdintion of thC' medulla oblongata and the pncumo
g-a:-;tric nerves, or to a genernl functional para\.\'i:;is of the nerve-cC'nt1·e~, 
both spinal an~ cerebra~, or fi~1ally to a comhimi.~ion of both cnuse~;" and 
from au expemnental inve:-;t1gat1on of tl1r suh.iect, Dr. C. C. Seabrook 
conl'iudes that the phcnonwna of shock are due to paraly~is of the va~O· 
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motor centres. Roger, on the ot her hand, maintains that shock is due to 
C'xccs~ive excitation of the ne1·\·ous system, and that its phenomena are of 
an inhibitory character. 

While, therefore, it is incorrect to speak of fl.hock as exclusively an nf
fection of t he nervous system, it is throug-h the agency of that sy~tem 
that its phenomena are brought abont, and it is to a clearer understanding 
of the laws of ncn·ous action that we must look for more definite and pre
cise ideas as to thC' cssentiitl nature of this curious physical condition 

A good deal of ronfu~ion exi~ts as to the meaning- of tho word shock, 
from this condition not being d istin,!?'uished from other~ which often co
cxi~t with it, especially cerebral and spinal concu~sion and ml'ntal pertuiJa.. 
tion. Thus, a \-ioll'nt blow on tbe bead nm!' donbtless bC' accompanied by 
~hock, but it will al;-;o probab\_y be accomp:u1icJ l)y cerebral concussion, an 
rntirely di!'tinct affection, and yet one wh ich is not unfrequently spoken 
of by i'iurg-ical writ<'rs as a. t_Ypical instance of $hock. Again, mere menrnl 
emotion, trepidation, or fright, mri_,- cau~e fo.int ing or even deatb, and yet 
this is not :-:;hock in the true sense of the term. Tba.t true shock is a 
purcl_v physical condition is :;C'en from its occurrence in the lower animals, 
even in those whicb are coJd.J..ilooded, and from it$ being met with after ope· 
ration<o: done while tbe patient is under the full influence of an anmsthetic, 
:rnd while mental emotion is therefore out of the que:-;tion. Still, ~o 
intimately connected are mind and bod_y, that it is often in practice 
difficult. if not impos$iblc, to separate the mental condition from the purely 
physical ~.tate of shock. 

Cau."-es of Shor-le.- While in ;!?Cnrral terms it i;.; correct to say that evC't".\" 

i11jur.'' produces a certain amo11nt of shock, _yet there cn.n be no doubt that. 
ccrrnin classes of injury arc more liable to be followed by this condition 
than othC'r$, tint shock i,;; particularly apt to follow injuries of certuin 
pnrts, and that the susceptibility to ~hock of any individual m:iy vary with 
the pa.rticnlu.r circumstances to which he is !'Uhjected at the time of re. 
rci,·ing the injury. Gunshot wound.-; ha.,-c a lways been looked upon as 
e:-i.pecially apt to be followed by sbock. "When a bone is shattered,'' ::::i.ys 
]\[r. Lon:.nnore, "a. cavity penetratNI, a.n important ,.ii'icus woun·lcd, a 
limb carried away b!' a round.shot, pain is not so prominent a symptom 
as the genrral perturbation ancl alarm which supervene on the injur!'· 
'l'his emotion is in ~rca.t measure in~tincti,-c; it i:-:; witnes.scd in the horse 
mortal!.'- wounded in action no less than in his rider; it is s!·mpathy of 
the whole frame with apart subjected to serious injury, expn.>ssed through 
the nervous !:i\"Stem." Severe la<"eraled and r·o11ti11wd wound.'>, i:;uch as 
are produced ·by railroad and machincr!· accicleuts , are ver_,. frequently 
followed by shock in a marked degree. One of the most decided in:-;tanres 
of shock that I ba.ve e\·cr witnes:::ed ''"as in the case of a lad whose th izh 
wa;-; caught in a. machine called a ' 1 l;:ippC'r," in a. rope focto1·_v. The whole 
limb, from the toes to above the middle of the thigh, w!ls marked by 
punctures from the teeth of the machine, which were of steel and O\'er 
three inche:s long; the thigh wn;; broken, onP of the punctures rendering 
the fracture. compound, while another penetratC'd the kuce.joint. rl'hr-re 
was comparnth1 cly little hcmorrha!.!e, and ab;;.ol utely no exhibition of 
mental emotion; yet there was profound :-::.hock rrom which e\'CU partial 
reaction did not occu r until nea rl.v thirty hour:" after tbe accidrnt. B11n1s 
and . ..:r·olds. involving a considcrahle extent of surfa.cc, are n,pt to be at. 
tended w ith sew•re shock, which not nnfrequently proves fatal without 
tlicoccur renceofreaction. 

Other thin~s being equal, the dcg-rce of shock is usually proportionate 
to the se\·erity of the injury recei\1 ed, but tile modifying circumstances a.re 
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so many and so effccti,·e , that the exceptions to thi~ rule are almost a~ 
numcrou!'I as its inhtantL'S. 

The degree of ::.hoek varies with the part of the body injured; i~1 tl~c 
ca~c of the extremities, the l'\hock appears to be greater a~ the lc::-1on 1::1 

nearer the trunk, while wounds of the abdominal ca,· it.v are attended with 
more shock than tho~e of the che::.t. Drs. ~[itchell, l\Iorehouf'e, an<l 
Keen infer from the cases whieh the\· have examined, that g·unl-'hot wounds 
of the upper third of the body arc ~Jllore likely to be attendc:d with shock 
than tbo~e or other regions. 'J'he shoek nttending i11juric:.; of the bead or 
:-pine is Yery apt to be complicated by concussion or paralp;i:;. \Vound:; 
of the te:-iticlc are frequently nccompanied by a state of shock much more 
marked thaa can be accounted for by the :::;everity of the injur.v. 

The rnrious circum!-ilances by \\"hich a patient is surrouncled at the mo
ment of receiving- nn inju1·y ~reatly influence the cfo:.rree of flhock expe. 
riencecl . .Anything that tends to \\·eaken a patient increa::es the liability 
to shock, and thus hemorrhage, chilling of the surface, previous ill-health, 
certain forms of ''iscernl disease, etc., are nll found to ha,•e an unfavorable 
influe·nce upon the results of operations hy increasing the ri:;k of shock. 
The most rcmarkalile examples of the influence of surrounding c ircum. 
stances are, however, s.een on the field of battle; one man, mo\'cd by a. 
:;ease of duty and heavy res.ponsibility, will continue in the front, thouirh 
he ha~ received a screre and, pcrhap.:.;, paiuful injury; while another, not 
necessarily a coward, may be con1pletcly unmaoned by a t°Omparativcl.v 
sligbt scratch, and, forgetting everything ebe, cry like a. child, or scream 
like a maniac. 

Symptoms of Shor·k.-In a slight ca$C of shock there may be merely a 
momentary, almost imperceptible, change of color, with a feeling of sink
ing- in the prncordial region, and perhaps slight qunlmishness. ln moro 
marked ca~cs there arc evidences of gTeat prostration i the patient lies 
helpless, and almost unable to move, the mu~cular relaxation affecting 
i:;ometimes even the ~phinclcrs; the whole surface is ver_y pale, e\'en the 
lip:-: appearing utterly bloodless i the skin se<·ms shrunken, and the flesh 
softened; the surface is batbed in a cold sweat; the features are pinched, 
the eyelid~ drooping, and the whole appearance is that of impending di~· 
~olution. 'The heart's adion is alway:-: feeble, sometimes preternaturally 
Rlow and intcrmitting, but more usnally fluttering and rapid; tbe pulse is 
commonly small and compre~siblc, and in bad cn:-:es almost or altog·cthcr 
imperceptible. 'l'bc respiration is feeble and gasping--si1.tbing, as it i~ 
termed-or it may be so wE:ak as scarcely to be noticed. There are often 
vertigo, dimness of vision, nnd slight deafllC'ss; though, on the other hand, 
there may be perfect mental clearness, and unnatural ~cnsibility to light 

~:~eds1~1~~~~~~i~~~:/~1Y1:~\\;:~:~~~,;~e~i~,~\~~i;i;.:~~~l~~;sir~~~h t~:~~c~,?~i~~ 
The ternperat111"e in ca:::es of shock !ms been pnrticularlv i11\"estii:rated bv 

Wagstaffe, who finds tb::tt o mnrked di!Tcrencc exists in ·the clepr~~sion ii1 
ternpernture ob::crvccl during collap!"c in fatal and in non-fatal cases. Thus, 
a~:-uming the normal tempcrnture to be 98.4 ° Fuhr., a, fall of 2 0 or more 
affordH ground for a n·ry gloomy prognosis. In CXl'Cptional cn!'cs, bow
c,·er, a. very low tf'mpcraturc (f.li.2 ° ) ha~ bt!cn found compatible with rc
CO\'N_,., and one f'till lower (81 75° ) with cxi:;tenc:e. 1 .A.ccordin1r to Hedurd, 
who bas also paid attention to thi~ subject, if tlie tempcratu~c be below 
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35.5° Ct•nt. (about 9G° Fuhr), the injury will almost certainl.v pro,-e 
fotal. n.ncl no opNMion should be performrd; while in any case in which 
r1.•nction as re,!!;ards trmpcrnture is not ohsenefl witbin four hours from tbc 
n1omcnt of injury , the prognosis must be con~idered unfa,·orallle. 

·w11en death occurs directly from shock, it is from the heflrt ceasing to 
art; post-mortem examination shows the heart (c;o:;pccially the ca,·itic:; of 
the rig-ht side) and the great venous trnnk.-:. di.-:.temlcd with blood, which is 
:--omctimes fluid, and n.lwu.yH coag-ulates with difneulty. In recorery fi·oni, 
~ho(·k, the patient pa~~es through the stn.c:c of rPoclion; the pulse gradu
a!l.'· becomes stronger and more rcg-uliu, the l't':-<piration µ-rows deeper, and, 
after a fow profound :-;ighs. is perhaps rc-cstahlish<'cl, vomiting- often occurs, 
1he temperature ri::-es, the color improvr~. nnd the patient, from lying on 
his batk, turns to one or the other side. Tbe !'tnge of reaction often passes 
too far, a fe,·eri~h condition being- cle,•elo1lf'd , with gTNt.t mental cx<'ile
mcnt., constituting 1'ratonntic Deliri11m (sec pag-e 154), or the reaction 
ma~- be incomplete, and _thn.t ~tage come on to wbieh Travers gave the 
name of "proslration with exdtem.e11t." There seems to be no d~finitc 
n•Jation between the different s tag-es of shock, as to thf'ir duration and 
... t•\·crity. The fir1"t :--tagc, or that of dcprc~sion , may be sli ght, and may 
Ja~t so short a time as to cscnpe ohsen-nt ion, the stng-e of rxcitement, 
accompanied sometimes by the wildm•t delirinm, bein_!r the fir:-:t that attract:s 
the surg-eon's attention. Curious cases i\lu:-;trating this statement may be 
found in works on military surgery, and it is suggested by L ong·more, 
L t'g-oucst, and ot hers, that thr state of g-rrat excitement in which tL soldier 
in action naturally mm;t be, may probably dett·nnine tbe l>c·cu1TeDC(' of 
the:-e phenomena. 

When shock pro,·es directly fotal, it is, as has heen ~aid, through the 
Jwart that death occm~. Shock mny, hO\\·c,·cr, be cumpli<'ated with other 
comlition~, the result of the local effects of injury, the ;.;y 111p t0111s of which 
ma~· ,z-radually ~uper~cde tho~e proper to shock, arid life may thus be ex
ting-ui13hed in other ways. Thus there may be concussion of the brnin or 
~pine corxisting- with ::,hock; or an important dscus, such a::i the lh'i:! I', may 
barn undergone lnecration, when death ma.y occur before 1·eftction, anti yet 
not from shock, but from intern:il hemorrhage or incipient peritonitis. 

Treatment of Shod:.-The ohjrct of the su rgeon in managing- a pnLjent 
:-;ufferin,g from ~hock i~, of cour~e, to bring nbout reartion. As death from 
~hock depends on the heart c:ea~ing to art, the treatment must be directed 
to incrcai;ing the force and the rcgulrtrity of the cardiac puh-ationB-, and, in 
some few cases, this may perhaps best be clooe, as pointed out hy .l\Ir. 
8:1,·ory, h.v re,.orlin!!' to ve/lf'!"CCtion. It is known t ha t after ckath from 
,-.hock thr heart it-i filled with hlood, and i ~. in fact, paralyzed from di~ten
ti•)ll: it is known from experiments on the lower animals that in such a 
condition, even after all pulsation has cea:-;ed, the he3rt's action can bo 
re401·cd by meehrtnic3Jly relie\'ing the orµ;an by a puncture in the riµ:ht 
nuriclc, or in the jug-ular ,-ein; henee the inference is reaso1mble, a.nd is 
<·on firmed by experience, that when-a~ in shock-death is im111inent from 
1·ngorg-c111ent of the right side of the !wart and \·enou s trunks, relief ma.\· 
he afforded by bluodlctlin~·. To make thi::. as effeC'tirn as possible, the 
blood should be drawn from the jugulill' ,·rin. I t is, of cour~e, only in 
<'xt1·C'me cases, and in such as ha ve not already suffered from hemonhag-e, 
that t.his mode of treatment ca11 Ue required, arHl it should be looked upon 
a:-; an extreme remed,·. 

In nil cases of sho~k, stimulation, hoth internal and external, should be 
<"mployecl. Dry heat is to be applied to the su rface by n1eans of hot bottles, 
hui bricks, etc. ; sinapi:m1s moy be placed ou the abdomen a.11d chest, and 
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corclinl draughts admini,..terl'Cl if the patient he nblc to ... wallow, and if no.t, 

~~iL~1;11 i1::~1~11 ~a= 1~l:1~1: 1:1r~~:~'.·\~edfe~·~e1\11:~(·i~1dC11~~~~'rg~~;.1: 11 i1o t~~~~~~~1i1~~0~h1~:·1k 
as n, cnusr of cleatb after 01wrations, and f will mere!.'· r('pcat here th11t the 

~:::1t~i·;~ I t~~~~~ ~I~~~\~. ~~~1~;~~~~1~~·~~r:~i~~11: o1;ea1~~1~~~1~~~! yt I~~~~ 1: rn ~;~ /~:,~1l~,1~~ 
rn.-.e thl' use of brandy will be found essential , and, indt>ed, i~ often rNninerl 
hy tlw stomach betlt•r than anything el~e. Subcutancou,, injections of 
ether may be employed with the g-rentest aclntntagc. A~ during the Jo:ila!..'"11 
of cleprcl"sion absorption i~ greatly impeded, if not altogether checked, it i ... 
idle to gi,·c food until at lea:;t partial reaction ha~ occurred. and c,·en tht·n 

i~1;1~~~~~ l~·:a~! ~~: 1~'~ ~1\~~' c,~,t1\~~~~1 isa ~~l ii~ v~1~~1l~1')1:11;.~;~1l}.~;~s i '~ ~l~e~~1~e~~c~~«;: 
mor(' cffettivc when g i,·en hypodcnnically than by either the moutb or the 
rcctnm. 

111 any ea,.c, as lon7 ns the hea rt '.:; action cont.inuri', there i:=:; hope; and 

~o~~~i\~•:;:!1 ~~,~~~'~!~~c!~i;: :,1;~{ 1 ;~-!~~e:·~~1~1\1;1~~~n E:~~~11·~~i!~~ i:e~~;;~d l;~~t:~ 
CXl'ilr the heart to rl'newed acti,·ity, but, at lcn"t in Ill." own exprriente, 
without rnueh benefit. Ea:;lev and l\IcGuirc rerommcnd Jar!.!c dose .... of 
<1uinin., before operations, fiR a }JrO/>hylar-tfr against :".hock, while tho Same 
remrd.'·· in combination with the camphorated tinet11rr of opium, jg em
~~~1;·t?c~~~~!~1e form of enema hy Lund. Atropia and digitalis are useful in 

Traumatic Delirium.- " 7hcn rear/ion occur~ it is often cxce:-<si\'l•. 
Ju the treatment of Traumati." Delirium (p. 153) the Rurgeou rnu.-.;t kct'P 
in mind that he i:::. draling with incl'eas.ed af'/ion, not with increased powl'r. 
In fact, this condition alw11y:-; approache::: more or J es~ to 'l'ra ''ers1s "7)1·r1.~· 

trofion with exr.:ilement, 11 though the degree of Uebilit.'· of cour:-:e rnrie:". in 
diffi•rcnt ca-.e:-:. The S_\'mptom~ of Tn.rnma.ti(· Df'lil'ium arc very mueh 
tho..;e of the ordinary Dt'liri1on 'l'remen1<, 11nd, indeed, in the ca;;:.c of bC1..;,
pital p:1ticnts, man.v. of whom a.re habitually bard drinker~. it is often qnitP 
impo ... ~ible to draw an cxot·t lin e, and ~11y whic·h condition is at'tualt.'· 

~1~',~;ic~~t. of '~IL:~~~. ~i~cu;~1~n:1 ~1 :1~1 1 ~:: :.~:~~~;:j~ f: ,~·~~~1~11~~.t a~1~i1:J~~.d~,~:li~:~te~f t~·~,:~ 
Ill'=-'"· with wandering delirium and rnpid succes:-::ion of :-<pectrnl delu-.ion ... , 
11s1iall.'· of a frig-btful and painful character. I do not bC'lie,·e tbat dcplc-

~!.~ :~1 i~~;,~~a ;1 ~~~~;1~1r1;'1t~:~c~r~ ~~~' 0:.1 !~u .~~a ;.r~~ '~; ~~~~(.\\l~~ i ~·;l~1 ~nt ~1 i~f i ~0~1;11~!~~~ ~,l:~ 
which will be referred to in its proper place. '!'he hcnd should be "li,!!'htl.' 
elevated and kept cool hy mean~ of ice-bag-... or Pl'litgand's appt~ratu:<. (Pi!! 
7), and tne patient kt'JH as quiet as pos:;ible in a rather da1·k roorn; fl" 

there is u-;ually constipation with a furred ton.u.·ut•, a. nwrcurinl ca.tha.rti1· 
lllt\\' be given, though profuse purg-ing- should Ue a\'oided. An anodnH' 

~:~ d7~:: ~~~::~~\~a~ ~~~~~~11~.1~ 1t1• ~:11~~ 7~~:.~~: a~/ t~~·tt~~·1;~~~il'; 1~~i ,~~·~,~~~ ~: :~ ,~ 1;1l~,1;'.: 
hop" he cautiou~J~· addC'cl 'L'he mo.:t impflrtant remrd,· in thC treni'm('ut 
of traumatic delirium is O/>ium, which should be :.d,·Cn frech·, and with 
lirand.~ or ~'·hil'k~.'· in quantities pr?1~ortionC'd to tlw <h•bility or"thc patil'lll 
Food 1s quite as important a~ metl1c111c, and :o;hould bC' re.!!ularh· ndmini~
tcrcd in a concentrnted fGrm, in :-;mall quantitic::; a.nd at frequent' interval-.. 

i A ~1~~1;;::~;[fonn a,~~;~f;,; ~~~~~;~;;]: 1~~~~;~d~~~;~~~~ ~,~11~,i~~i1~j~~~,1~[t~~,~~~.' .;~t~·~ 
amputation ~hould he pcrf'ormed during tbe continua nu' of thii; condition . 
.A.s a ge11ernl rule, tll('rC can l;e no doubt that it is right to wait for n·aL'· 
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tion to occur before subject ing the pnticnt to the additional sonrcr of 
rlcprcs~ion which mu st co me from the 01wrntion, and in an." ease it would 
lw proper to wait a short time and endeavor to procure reaction in tlw H"ay 
that ha s hecn directed. In some instances, h O\\"C\'el', especially in cnl'-e ... nl 
compound fracture from railroad 01· machinery acc·ident, the mnn;:rlcd limit 
seems by its pre~ence to fH.:t as a continual :-:1ource of deprc:'ision, :rnd in 
such cnsC's prompt amputation, even during the e.xi,.;tence of a certain 
amount of shock, will give the patient a better chance than delny. Particu
lal'iy is this the case whe n the injured part i:::; ,·er.r painful , and when 
bleeding- is going- on from srnn ll ,·essc l:; that cannot be controlled. Under 
the~e circumstances it is a good plan to try the effect of nnre~thcsia; if tilt· 
inhalation of ether prodntcs an ltmendment in the patient's co ndition, 
making the pulse fuller and strong-er, it is probahle that the deprh~ion i~ 
purely one of s hock from the external injury, and the s urgeon will heju:-;
tificd in resorting to immediate opcrntion. lf, on the other hand, in spite· 
of the anodyne and stimulating- effect of the nn1.esthctic, the pMicnt <:01 1. 

tinuc:. to sink, tllC'rc is gr:He reo.son to apprl'hend thnt :.;ome severe visceral 
Je:-;ion is superndcled Lo the ob,·ious external injury, and under s uch cireum
!'t ances operative intC>rferencc will not be ad,·balJ!e. 'l'he ~urg·eon may hP 
aidrtl in coming to a decision under thc~c circu111~tancc:-: by u bse-nin~ tlw 
temperature of the patieut i if this be below 96° Fa hr, no operation, as a 
rule. is admissibie (::=ce p. 153) 

Remote Constitutional Effects of Injuries.-'L'hC'se arc et·p11 

more ob:-cure than tho~e effects whith are imniediatcly produced. The 
state of sy!';tem to which the older writer.:; ga ,.e the name of se('ondary M 

in.~idious ::;.hock has already been referrell to (p. 78) . It is probably d11c, 
at lea$t in the maj ority of cases, to the formatiou of coagula either in the 
hearL itself or in the gre:it \'Cnous trunks; this is a Yery fatal conclitio11 , 
ancl not unfrequently ca uses dciith after opcrntions. U eart.c\ots nrny kill 
the patient directly by mecha!1ically impeding· the C'a rdia.c af·tion, or por
tions of a clot ma.,.,. become detached ::i.nd hr corried hy the circulation into 
other parts of the holly , where thry may proYe fatal hy plng-g-ing importnn t 
Hssels, snch as the branclws of the pulmonary al'tery, the inte nial caroticb. 
etc. This proce$S is ca lled Pmbolism, nnd the fra .~men t!' of clot are called 
emboli or embola. Emboli::lm by partirles of fat, is an occa$ional canst· 
of sudden death in case of injur_,. to the hone$ iiwokin .!:1: the marrnw, n~ 
pointed out by \Vagner, Bu~ch, Czern;~, lloettcher, DejCrinc, Duret, and 
other surgcous i and a rcmarkahlecase of embolism of the pulmonary arte1·.,· 
hy a portion of the lii:er, following rnptnre of tlrnt organ, has beP n reporte-d 
by )larshall, of Xottinghnm. Fat-emboli sm from l'upture of a fatty livN 
h11s been noted by Ilamilton, of Edinhur,!?h i and fr om a s imple fle ::. h wound 
of the thigb, b.'' Dr. \-V. IL Bailey , of New Y ol'k. 

'l'hl're are other obscure constitutional conditions wbich r rsult from 
injuries, often probably thro11gh secondary lcs io11 . ..; of the central nenou~ 
ll-y:o.;tem. In other cases, again , from !'O me local change, the p:enl.'ral nutri
tion of the body n1ay be affected througb the medium of the bloocl. Tlw 
11earal{lic condition which ~ometimes follo\\'s injuric~. anU whi1.:h ha :-. 
been partirLllarly studied by Y crn eui l, may often lw i·elic,·cd by large clo~e~ 
of quinia. 

LOCAL EFFECTS OF' l."JJURJES 

The:::e may be- cla~sified as the cffcd!-i of violence, embracing contusions. 
wounds, fractures, and dislocations, and the cffpct!' of chemit:nl n!!rnt;.; 
(especially heat and cold), embracing burns, sca lds, frostbite, dt:. 'l'bcn· 
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are likc\\'i~c C<'rtain remote locill effects of injuric>s which have not as yet 

]~.i~:~s t~1r~~~~~~-;~J;r~~~cf~u~re~~: \~·~1\'i: ~1:;~~:n~~11~~i1~i1:n~~e,~~:1~~~e~~o~1°~;~;r~~ 
:1i.; at lenst the exciting cau~c of the dernlopment of ruany morbid gro\\'tbs, 
whrt lwr innoc:ent or malig;nant. . 

Contusions.-In a contu:.ion the skin is not broken. There is nlwa.vs, 
howet·er, lacC'ration of the subcutaneous tissues, sometimes very slight, a~ 
in the ordinary brui:se, but sometimes cau:;;ing complete disorg-anization of 
a Ji111h or other portion of the bod,·. When all the tissues of a part arc 
completely cru"hecl, it is sornetimes· said to he pu/pr'fied. 'l'be skin itself, 
though not broken, nrny be so mucb injured as to lose its vitality and 
,.:Joug-h. FJ,·ery contusion is attended with more or less extrovasation of 
blood; if in snrnll amount, this constitutes ecchymosiN, the blood under. 

~~~l~1~kc~~1L~i ~1 ~ ~ ~1 ~~)~:e~ ~a~1~~t~~~~:~~J i 1~~1~)~ 1~~~~~~:~. \\' ~ ~c~h!i~~:t ~~~~a!~t ~~~ 
of blood be in larger amount, it constitutes a thrombus (when clotted), or 
~1 hrematoma when remaining as a tumor containing fluid blood. Besides 
the extranh•ation of blood. a. contusion is always accompanied by tbe exu. 
dntion of a serous fluid i this may be ,-cry sligbt and superficial, as seen in 
the wheal or elernted ridge produced by the stroke of a. whip, or it may 
ari,-c from deep-seated injury, \\'hen it makes its appearance in the form of 
\'t'~icks and bu lire, ns is e~pecially seen in parts in which the bones are sub-
1·utaneous1 as onr the tibia. and ulna. Tbe subcutaneous hemorrhap:e or ex. 
trn\'as.ation which accompnnics a contusion is seldom productive of serious 
1·on~cqucnces, unless from rupture of a large artery. Mr. Erichsen ha", 
howe\·er, recorded an antop:-;y in the case of a boy beaten to death by his 
,.;choolmas.ter, in which the fatal issue appeared to hn\'e been principally 
due to thi:;; cause. 'l'hc amount of extra\·asation Yaries with the part 
affected; where the areolar tiss.ne is of loose strnrture, as in the eyelid:-, 
it is very great, and the swelling correspondingly well marked. 'L'he 
1·011se1:< of contu~ion are ~imple pressure, blows, and fall~, or, in other 
worcli..:, direct and indirect \'iolcnce. Tbe .<.:ymptoms are local pain and 
tcndcrnc:::::.; swelling (from extrava1"ation and exud.ation ), preceded perlrnJB 
by a temporary dC'pre~bion or indentation from the force of the blow; 
momentUl'y l o~~ of eolo1·, followed by increased rednesF:, and sub:;.equently 
hy ,·arious modifications of hue owing- to the cbange~ in the cxtrarnsated 
l1lood, inc·rca~c of temperatllrc, etc. In ca~es of se,·ere contusion, Yesica
tions make their appearance in the cour:-:.e of from twch·c to twcnt\·.four 
l1onr~1 and by their size and number indicate the extent of :::.nbcuta"neous 
injury. The diagnosi.-: of contusion is u~unlly ~a.:-y. In sPme cases, how· 
e\·cr, the appearnnce:-:. nre nlmos.t identical with tbm:;e of incipient traumatic 
µ.augreue (which may indrC'cl rei';ult from contu!:'ion), and tben the nature 
of the ca:::c mu!'.t be determined by ncgati\·e evidence, h~· the absence of the 
f'iiaractcristic gangrenou~ odor, by the temperature of the affected part, by 
the firmness of the cuticle (which does aot ~eparate from the parts below, 
a:-. in g·ang-1ene), h.Y the co1J:-.titutional F;ymptoms, etc. 111 i;.:;orne situation-., 
as in the ~calp, difficulty of diagnosis ari;-;cg on account of tbe extrava::'a· 

~~~~:~~~·~11~c~fi~ ~:i~l'~~!!~~o~~.~~~~:~~~'_ts ;~h~~-~ si~r~·~~~~ :~1~~1;.~ \'~i1~~~l~~~1tl;b: 
soft central dcprei-;:-;ion, which often d.ec~h·cs the hal:'t_,. obscn·er; by firm 
p1·essure the bone c·an be u~ually felt 111 its natural pO!:iition a.t the bottom 
of this dcpre:-:sion, and the ~urroul'lding hard tis~ue 111av be obsen·cd to be 
rcfilly elenltcd abo"·c the normal Jc,·eJ. A lhroml.J118 i::; ;ometimes mistaken 
for a ~olid tumor, and a hrematoma for an alJ:-:.cPss; the dia~no,.;is unckr 
thC."'C! circumstances mu::;t be made from the history of the case, from tbc 
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nbcence of inflammatory ~ymptoms, etc. Though cxtrarnsnted hlood j:-; 
mmnlly nbsorbed, it occasionally become~ cnc_n,ted, remainiag nu id for nu 
indrfinite period and thus becoming n. starting-point for the deYelopment 
of a tumor, or it may coagulate aud rcmnin a~ a clot, or after cong11l::ltion 
may, ns pointed out by ) l orrant Baker, become again liquid; accordinµ- to 
Paget and others, the blood rxtnwn~rn.ted in c:ontu::iion may actually bcconw 
organized, acquiring more or less the char::lcterl'i of connecti,·e ti.'3suc, but 
it more frequently acts as a foreign bod.\", exciting- inflammation around. 
and being e,·eatually di::scharged with the prnducts of' the resulting sup
puration. The p1·ognosis of contu!';ion, unl1:::0~ e.ome vital org-an be in
voh·ed, iS' usually ,·cry favorable. Pro,·idcd thut the !<.kin be uninjurrd, 
the se,·erest laceration will commonly be reco,·ered from without difli
culty; but if the atmosphere be admitted to the injured ti~suc::; by tlw 
smallest wound, 01· by secondary sloughing of the skin, the cbaraclen:i of 
a subcutaneous injury arc lost, and ,,·ide dc::struction of parts may cn .. ue. 
Contusions of bones and joints, and of nerves, arc, as ,,.c slrn ll see hercaf[l·r , 
often followed by secondary con~cquences of the gra,·e:5t n:lturc. 

The treatment of slight brui::;es is best conducted U.'· the application of' 
E!"ently stimulating embrocation!';, such as the soap liniment of the Pharma
copceia, diluted tincture of arnica, 01' simply diluted alcohol. rrhe ab~orp
tion of cxtrnvasated blood may be assi:::ited by gentle friction or kneacliu~
a mode of treatment which the French have i::n·tcmatized under the 1rn111r 
of masl'.!age. I n se,·erer cases, the part should be wrapped in some warm 
and soothing dressing, 8uch ns lint snaked in oil, with laudanum, or in 
lead-water and laudanum, in order to keep up the uatural temperature, 
and pre,·ent, if possible, the occurrence of gau,u:rcne. All tight baudaging 
or firm prefsure should be strictly n,·oided. Jf gangrene should occur, tlw 
question of amputation may arise, nnd should be decided on the principk~ 
Jnid down in Chapter ,-r. 

If n. thrombus form, tbe surgeon may endea ,·or to promote its ab::<orptiun 
by moderate pressure and gent.le friction; all rough handling !';hould ill' 
avoided, lest suppuration be induced. l n case of a collection of fluid blood 
pers isting in spite of treatment, aspiration may be tried, and after tlw 
escape of the blood pres5ure employed, with a ricw of inducing the wall:-; 
of the C'a.vity to adhere i if this fail, or if suppuration occu\'1 a free opcning
ruust be made, and the ruse treated as one of ordina1·y nbsce::;s. 

Strangulation of Parts.-Somewbat analogous~ to the condition of a 
part which has been e,e\'erely contused is that of a part wbicb has under
gone strangulation from the pressure of a tight bandage or other cau,...c of 
constriction. Strangulation is often intentionally employed by the surgeon 
in the treatment of vnrious affections, such as nrevus, Yascular tumor"', 
hemorrhoids, etc. In such cal:!es the strangulated part becomes mortifil'd, 
nnd i'3 removed by the formation of granulations in the line of constriction. 
The fingers occasionally become accidentally :-;trnngu lnted by being car<·
Jessly thrust inio tight r ings. The ring can generally be removed b.'· soak
ing the finger in iced water, which causes the parL to ~brink, or b~· the U!--t ' 
or a silk cord tightly \\'rapped around the finger and slipped under tht• 
ring. which is then wo rked off in the process of unwrapping. lf thl'"'c 
expedients do not avail, a director should be insinuated under the ring, 
which must then be di,•icled b.v a file or by cutting-pliers. The peni:".i i,.; 
sometimes strangulated, either by heing introduced into a ring, or, as ho~ 
occasionally happened in the case of children, hy t he nurse tying n trtpt· 
around t he organ to prevent the child from wettin,!Z' itR bed. Unlc~s tlw 
constriction be promptly removed, the most soriou~ con:-;cquencc.5 will 
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prohably ensue, sloughing of the part being almost inevitable, and cnn 
den.th haring occa~ionally fo llowed this accident. 

WOUNDS. 

A. wound is a divi:-:ion or solution of continuity of the soft tissues, pro-
1luccd by violence; an open u·ound is one in which the division of the i;:kiu 
is ns free or nearh~ ~o as that of the dcepPr ti::;sues, while a subt·ulaneoI1s 
u:owul is one in which the opening in the sk in is comparatively very ~mall. 
" 'ounds are further classified by surg-euns, according to their nature and 
eau:-:es, into incised, lacerated, contusPd, punctured, and pMsoned wound,;. 
G11nshot wounds, and the peculiar form of injury known as brush-burn, are 
varietiC'S of contused wounds. 

Incised Wounds.-As its name implies, an incised wound is one made 
by a clean cut with a knife, razor, or other ~harp instrument These 
wonnds are constantly intentionally inflicted by tbe surgeon, in amputating 
limb:->, removing tumors, cutting for stone, etc. rrhe.r are also frequently 
produced by accident, from the c::ireless u~e of penknh·es or razors, or, 
among farm-laborers. from thnt of &c_ythes or axes; many of the wounds 
produced by hroken glass are incised, though these ma,y also partake of 
the nal u1·e of Jaeerated wonnd5: the cnt-throat of the suicide is an incised 
wound; the sabre-cuts, met "·ith in war, being- inflicted with a heavy blow, 
approach in the ir nature to contused '' ounds. The pain of an incised 
wound rnries according to the nature of the instrument with which it is 
inflicted, the part in ''"hich it is situated, and the manner in which it is 
produced. 'l'he sharpe1· the knife, the less the suffering which it causes; 
wounds of the face or hnntls are more painful than those of the trunk; 
wounds made from within, less painful than those from without. The 
reason of these differences is \•ery apparent: a clPan cut with a sharp 
knife produces less dragging anct tearing of sensiti\'e parts than a hag
gling incision with a dull one; those parts which are most abundantly 
furnished with nerve-filaments are most sensit ive to pain; and by fir::;t 
di\·iding the trunks of nerves, thcil' branches are paralyzed, and there will 
then be less ~ufferiug than under opposite circumstances; hence th€' advan
tage (hefore the clays of anre~tbesia) of the trausfixion operation over other 
forms of amputation. It is well known that a wound rapidly inflicted is 
le:;;, painful than one more deliberately produced, and it has therefore been 
suggested by B. W. Richardson, and by ..A ndt'ews, of Chicago, to use a. 
hlude co nn ected with a rapidly rernlving wheel, an<l it has been claimed 
tbnt in this way operative !-iurgery might be rendered painless; it seems 
to me, however, that such a contrivance would in practice be unmanageulJle, 
not to speak of the erroneous principle in\'O)n~d in its conception, wh:cb 
would endeavor to sub::;titute mechanical ingenuity for the immediate per
::;onal attention and respon~ibilit~· of the operator. 

The amount of hemorrha9e from an incised wound varies, of cour~e, 
with the number and size of the \'Csscls cut. Wounds of the face bleed 
mort:: freely_ than those of the extremities, and wounds of the scalp are 
attended with very profuse hemorrhage, not only from the vascularity of 
the part, lmt. because, on account of the densene::i8 of the su1Tounding struc
tures, tbere 1:; not the same opportun ity for contraction and retraction of 
tbe nssels, as in parts of loo:-er texture. The existence of inOammution 
(JI' other circumstances may cause the vessels of a part to be much en 
larg~?; heuce an inci~ion into inflamed tissue_ will bleed more freely than 
one rnto normal structure. In some peculull' cases, in which what i:s 



INCISED WOUNDS. 15D 

cnlled the hemorrhagic diathesis exists, the slightcRt wound-emu that 
cau:3ecl by lancing the gums of children-may rau:-:e fatal hemorrhage. 

Bel".ide the pain and bleeding which attend an inc ised wound, there is 
olwa.ys more or less retrriction of its edges or lips, which constitutes the 
goping of the wound. 'l'be amount of Lbis retrnction depends upon the 
1111ture of the tissue in\'Oh·cd, its condition at the time wben the wound is 
i11flictcd, and the dirPction of the wound itself. Tissues which arc elm•tic• 
or which contain muscular filircs retract more than fibrous tissues; the 
following is gin:~n Uy :NeJaton as the order in which the soft parts gape 
when wounded, \•iz., skin, elastic t issue, ccllula.r ti~sue, arteries, mu~cles, 
fibrous tissues, nen·e:-;, cartilageR. A wound of n part in which there is 
much tension, from iufiammation or fron1 any other cu.use, will g-ape more 
than one in the same part under ordinary circumstances. rr1111s an inci:;ion 
into an crysipelatou~ limb, or over the female breast during the procc:-;s of 
lactation, will gape more thnn if tho~e pa1·t~ were not in a state of tension. 
Again, the direction of a wound affects the degree of retraction of its lips; 
an incision in the direction of the rnu~cular fibre:> of a part will gape less 
than one n·hich cro.:-;ses that direction at right angles, and in general terms 
we runy say that long·itudinal wounds gape less than those which are 
trans\·erse. 

Process of Healing in lnci,"'.ed Wound.<.:.-Incisccl wounds moy heal in 
one of three \\'ay:;, or, a:; more frequently happens, partly in one and partly 
in another of the three. 1'he modes in which incbcd wounds heal are-
1, by 'immediate union, or by the first intention; 2, by adhesion; and 3, 
by gra111tlation, oL· by the <iecond intention. Healing by scabbing, or incrus
tation, is a Yariety of the first or second method, according- to circum
stance::;; while the !'-l.O-called seconda1·y adhesion (thfrd intention, or union 
of g1·anulations) i.s a mere modification of the third method-ihe union 
by granulation, or by the second intention. 

1. Immediate Union, or Union by the .Fi1·st Intention (Hunter).-To 
under::;tund the processes concerned in the healing of \Younds, the reader 
must bear in mind what was said in the first chapter as to the nutritii;e 
anclformalit.:e changes due to the inflammatory process. It is by means 
of these changes that tbe repair of wounds is in e\·ery instance effected. 
For a short time. \·arying from a few minutes to an hour or two, after the 
reception of a wound it remains inacti\•e; its edges then become some. 
what red, warm, swollen, and painful-it has, in fact, become the seat of 
the inflammatory process. Now, if the \YOnncl be a clean cut, if it contain 
no foreign body nor clotted blood, if its lips be in close and accurate ap
pro:dmation, and if the tissues concerned be homogeneous (that is, if skin 
be joined to skin, cellular tissue to cellular ti~sue, etc.), under the most 
fornrable circurnstancl:'S of general health and hygienic surroundings, the 
inflammatory process may stop in it8 first stage, that of temporary hype1·
trophy. The parencbyma in both lips of the wound is distended with 
nutrili\·e material, a few wandering cells, perhaps, pass across tbe line of 
incision, the opposed surfaces adhere together, and the wound is healed by 
immediate union, or the first intention, witbout the formation of lymph, 
and, of course, without an,v resulting scar. This mode of healing is Yet·y 
seldom met with, at least in this country. I belie\·e that I have seen it 
in cases of very slight cuts of the fingers, inflicted by the sharp blade of a 
penknife, a.ncl once in the face, in at least a portion of a clean incised 
wound. Sir James Paget bas seen this mode of uuion iu a case of excision 
of ~he breast. 1'he cases which we read of ernr_v day in the journals, of 
union by first intention after amputation, are, I belie\·e, really instances of 
the second method by which \YOuuds heal, that by adhesion. 
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2. Union by Adhesion.-In tbe accompli:;;:hme11t of this proces~. the in-

~~~1~~~~-~!~~~i1~:ea~~~~~t:, ~~i~~:lllY~l~~)iep~~·dll:~~~o~~.hic!l,bii: l~~c~.l~~:l~~'ll~~~~}~t~:;: 
union by adhe!!ion (the name wbich I ha\'e adopted), or by adhcs1\'C in
flamnrntion-tbat distinguished surgMn and pathologi:'it considering that 
the first mode of union is accompli::;bed '''ithout any inflammation what
ever; it is, however, I think, better to look upon that procc~~ as necl');
~ary for the repair of wounU.s under all circum!-itances, and to regard imme
diate union, as l have done, as effectud by inflammation limited to its fir:.t 
:5tage, that of temporary hypertrophy without lymph production. For 
union by the mode which we are now considering, lymph is es~entia\. 
Whether this lymph be the result of cell prnliferation, or whether it origi
nate in the escape of '"·bite blood-cell~ from tile vessels, cannot at present 
be considered ns determined; in its appearances, p hysical properties, an1 l 
other characters, it is identica l with the inflammatory lympb <lescribed in 
Chapter I. rro obtain union by adhesion, the patient must be in goc1d 
condition, the wound healthy, and containing no foreign body or blood. 
its lips not brui::::ed or otherwise injul'ed, but accurately adjusted, and the 
cut surfaces str ictly in npposition a11d excluded from the air. 'l'be inflam
mation must not pass beyond its:.:.econd stage, or th is form of un ion cannot 
be obtained. Perhaps the fairest examples of this mode of hea ling arc to 
be sPen in cases of plastic operat ion, as for harelip, lacerated perineum, etc. 
It is possible that in these ca:::es immediate union may be ~ometimes ob
tained, but the prnsence of a sligbt scar after healing shows that, at least 
i n the immense majority of cases, the union bas been by adhesion or 
through the medium of lympb. Union by adhesion should alway:5 be 
aimed at in the treatment or stumps anrl of most operation wounds, and 
may be g-enerally seemed throughout the greater part of the iuci::iion. 
Scalp wound:", and wounds of the face and neck, commonly unite in thb 
wa,r 1 as do also, though more rarely, incised wounds of other part:5 of the 
body. 

Superficial woun<ls, when their edges are brought together, often unite 
without difficulty under a scab, formed br the lmnlcning-, over the line or 
incibion, of effused blood and serum, inlCl'minglt'd with hair, <lust, and 
other foreign particles; the healing under such circumstances ma\· Le hy 
imme<linte union, though it is more often by adhesion. Jn either cftsc, tbi:5 
hea.ling under a scab constitutes what has been rullcd healing by scabbi11g, 
by incrustation, or by sulx:rustaceous C'icalrization. It is a mere ''nricly 
of one or other of the methods alreadv described. Some confusion is often 
creo.ted by ~be application of the phra.~e " union by the fir,.,,t intention,,, by 
modern wr1ters, to that procesl5 which I have described under the name, 
proposed by Paget, of 0 union by adhesion." The latter narne i;-;., I think, 
more co.rrect, an? more expressive of the procc:.:;s which a.ctually occurs in 
the ord1nar.y primary u1110n of wounds, and the term "first intentionn 
should, I tlimk 1 be re:5erved for those rare CU!:iCs of immediate union with
out lymph, to which it was app lied by the illustrious John Hunter, thouA'h 
that surgeon erroneon:5ly believed that the union in such cases depended 
on tbe organization of an interpo:-cd layer of cffu:5cd blood. 

3. U11ior1 by Granulation, or by the ~econd Intention.-In th is mode of 
healing, the inflan~matory process reaches its third st::tge, that attended by 
the second formative change, or the production of pus. rrhe cut surfaces 
become covered with granulation~, precbe ly identical in structure and 

~~~~:~:e:: ~~t~:~t~v~1~~tp'~~~h !~h~ 1;1~!1~11a~i1~~~ ~~~cl~~1f/~1} ~~~dt~1J~e :~~J~ 
and, when they ha,·e reached the lc\•cl of the surrounding skin, ('icu.triza-
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tion c.ccursjnst a~ in the repair of ulcernlion, which bas already heen full.\' 
dt.·:-cl'ibed. The union by :;e1·011dary adhe.{ion, or by the third i11ft~nfio11, i:-; 
identical with th<' mode of t111io11 now un<lc1· considerntion, except that tbe 
~rauulating surface:-- He so adjusted thn.t they unite and µ:row together, 
1bu::; t'XJlC'diting 1he healing· process l.Taion b_v grnnuln.tion i:; that com
wonly met with in laq.re ,,·ouncl-3, ~uch a.s tho::;e produced by amputation, 
or where, from CxtC'~:-'i,·e inflammation, from a large number of liµ-rtturcs 
acting as foreign bodic;-;., OL" from other cauf:.es, union by a!lhc.:::iou cannot 
!!(' obwin<'d. 1 

'J'reolnu'nl of l1wi . ..:.Pd Wo1md . .;:.-'l'hc object of the sur![COn, in the 
rnn1111gt'ment of t:\'l'I".\' inci:-C'd wound, $hould be to obtain, if not imnwdiuu• 
1111ion, at l<'a~t union b.\· :idhe::'ion. The credit of est:ibli:-d1ing the ruJ., 
\\ hicl1 i::; now unin·1·:.::nl, nt \Nist in England and in thiR country, to atternpL 
to µ,et p1·imary union wh('lll'\·cr pos:-;ilJll', i~ due, in gr<'at mca::.-;ure, to tlw 
teaching::; of th<' Briti:-.h ~urgt•ons of thC' Inst century, especially Sharp, 
~\lan:-'Oll, lley, tl1e llell~. and Hunter, althou~h it i.-, pl'ObaLle that such u. 
1..·our,..e was ucca:-ionally pur:;,uc<l in muc·h earlier time:-;. Its n<l,·anlage!-i 
;1rc obdou." i not ouly is tht' time occupied by the healing process much 
--hortcr when adhe:-ion i:-: obtnined than when union occur~ b_v g-ranulation, 
and the re:-'ultin,;!' ,..car!<.':-'~ cun~pic:uoub and clis!iu:uring, but the patient. i:-; 
,-an·cl the exhau:-.ti11g- con--equenccs of prolon:rccl suppuration, aud is, in a 
!.!.Tl'<lf nH:a~ure, pre:-cr,·cd from 1he ri:sk of' th<' becondary affections which 
oflcn complicnte wound:-, suC"h as ery.-,ipl·las, rnrious forms of blood-poison
in;.r. etc. In making thC' attempt to procure prinrnry union. there rire tbree 
printipal indication:- prC'~ented to the surgeon; the~e are (I) to arrC':.t and 
pre\·(·nt hen1orrhai:C', (2) to remove all forei,µ:n suh~tance~, 11.nd (8) by s11it
iil1le dre,;:-ln:rs to aclju:-t tbe cut ,;urfaccs c\o;-;.el.v and accurately, to pl'C\'t'nt 
tlie aece .... :, of atmn,pheric air, and to JHe\·ent the ioffammatory proce::.I" from 
p11:-,..ing- hcyond it~ ::;('cond ,-.tagc, or that of lymph formation. 

( 1) If th<' hemoNliage he of the nature of ,!lC'Dernl oozing from small 
,·e:-:-cl"', it ma_v be comrnnnly co11trollcd hy po:-.ition. or by tbe u~e of cold, 
of prc:-Jo1.11re. or of ,·ariou,-. !-il_\'ptic:s, as will be described in another chapter; 
if the blc<'<ling be from IHger ''C5:-el~. the:-e ntu~t be trcnted lJy ligatnre. 
h~· acupr(.•;.:.-.nre, or Uy tor:-ion, the comparative merits of which plan~ will 
lw full.r <li~cu,-:-:etl wliC'n we come to speak of wounds uf artel'ic:;. 

(:2) Jlemorrbaµ-<' lwving- cea~cd, the ~urgeon must carefully hut ~entl_v 
P!c·nu::-f' the wournl, '"'o a~ to remo.,,·e all foreign !-:11b1;t1Lnr·es which may ba,·c 
lod~ed 1Jl't\H'<'ll iv-; lip:-. This may be conveniently done by mC'ans of a. 
..;fream of running watl'r (a~ applied by Lhe d ward carriage, 11 Fig. 10); 
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or if spon,rres bC' used tbey ~hould bC' new and :o:oft, nnd Yery gently han
dled . .A~ Sir James Pa~et well put~ it, "Wounds ~hould not ho i'Crubbl·cl, 
even with sponges." )fr. C;illendcr employed camel's-hai l' Lrushes. 'l'n 
determine the freedom of a wound from foreign bodies, the surgeo n may 
put in service his hand~ as well ns bis eyC'S, it being i::ometimes possible 
to detect with the finger a grain of ~nnd or s pi<:ulum of bone, whicb, im
bedcled in muscle and tinged wilh blood, mig·ht. e:-;cape oculnr ob1"ernition . 

(3) D1't'1iSin,q of J11ci~ed Tromnls.-As a. rule, wound:; should not be 
dres~ed Until all oozing has cea~ed. A g-reat deal used to be ~aid about the 
glazing of a wound, and it was supposed that this glaz in g consisted in the 
exudation from the bloodves~cl:; of n fibrinou~ material (lymph), which 
formed the bond of union. But whate,·er be the origin of this lymph (a 
question of purely theoretica l interest), t.here is no rca~on to suppose that 
it is formed more readily, or of a better quality, before than afte1· tbcclo!-;ing 
of a wounrl i hence, as soon as hemorrhage has cea~ecl, the sooner the lipl'i 
of the wound are npproximatecl thr better. ln clo~ing wounds, the f.iUr
geon makes use of sutures, plasters, and bandage~. The various material!o: 
employed for sutures ba\'e already been described in JWC\'ious chapters, a1Hl 

it will be suffic ient to say 
_ ----~ lwre, that, for ordinary 
~ · -= purpo~c~, lead, silnr, or 

mallcabl? iron wire is thr 
most suitable and com'e
nient. The needles w:ed 
by surgeons are of various 
~izes noel shapes, as shown 
in Fig. 45; it is occn-

Fw. 80.-Mounted needle, armed with a ligature. sionally ad\•antageous to 
ha\·e a strong needle 

mounted in a handle (Fip:. ~O), and with an eye at its point, like the 
•' nrevus needle," for use in situation8 difficult of access, or when the tis
sues to be penetrated are unusually dense. T'arious neeclles ha\·e been 
devised for special use with wire, but present no particular advanta~e1" 
over those generally employed. The ,·ariouR forms of suture commonly 
used by the surgeon are the i11ferr11pled 1-:uture, the continued or gloteri~ 
suture, the twisted or harel?'p sutun~. and the quilled 1wture. 

The fri.terrnpted suture (Fig. 81). which iR that most frequently m:cd, 
consists, as its name implies, in a number or single stitches, ea.ch of which 

i~ entirely independent oft ho.3e 011 either ~ide. 
Jn applying it, the surg-con holds one lip of 
the wound with the finger:i of the left hn,nd, 
or with forcep~. and introduces, with a quitk 
thrm•t, the needle previo11sly threaded, three or 
fonr lines from the cut edge; he then takes tlw 
oppo10ite lip in the snme way, and pa.!:'l:'es thf· 
net·d!c in thi~ case from within outward:;, 
taking care that there !:ihall be no undue ten
sion or unenn dragging of the \\'Otrnd. Soun• 
surgrons employ t\\'O needle1', pas::-ing both 
from within out\rnr<l~; but t hi s cau:o:es un
nl•ce!:'sary clela.\•, nnd offers no aclrnntage over 
the common mode. Buch l'ifitch ma'' be l:'t'-

1•m. s1.-Tbe Interrupted sutme. tun•d as it is introdu<·l·tl or all may bC passrd, 
their ends being' left loo~e to lie ra~h·11ed su\J

scc1ucntly. If silk be employed, it is tied in a red-knot i if wirC', it i~ 
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~imply twistrcl. If the mounted needle (Fig. 80) be employed, it must be 
thrul-it through both lips of the wound bC'fore being threaded (tbe suture 
being thus pas~ccl as it is withdrnwn), and must, t!Jcrefore, be re-threaded 
forcnchstitch. 

'l'lw distanee hctTI.·een the point!:li of the interrupted sutnre, and the depth 
10 which enrh stitc·h is passed, vary with the nature and cxtcnt of the 
wound i as a rule, the i:;kin and ~upcrficial fof.lcia only should be included 
in the !'titcbes, nncl there s hould be an inten'al of about half an inch be
tW('C"Il the consecutin points of introduction. 

The continued or gfover's sulttre (Fig-. 82) is principally used for wounde 
of the intestines, though it is occasionally employed in othrr situations 
where the tissues nre of loose structure, as in 1he eyelidi:;. It i5 mudc with 
:-:ilk, or with a fine thread, which pas::-es acro~s the wound continually in 
the ~a111c direction; it is the stitch formerly employed in the manufacture 
of glon.~·~, whence it clcri,·es its name. The quilt ~mture (Fig-s. 83 and 84), 
in connection with the continued :-1uture, h; employed by ze~as to effect 
,·er.'' close npproxirnntion nud pre,·ent bagging in cases wbcre the use of 
drniuage-tubes is undesirable. 

Ftn.~2.-Tbecontinued,or glo\·er·~ suture. F10.:,83:i.ndS4.-The(111illsuture. 

The twisted or harelip suture (Fig. 85) is an excellent method of uniting 
wouuds where grcnt accuracy and firmne~s are ck~irnblc. Jt consists or 
metallic pins or needle5, thm:;t through both lips of the wouucl, tbe edges 
hc.ing kept in contact over the piu by figure-of-8 turn1' with si lk thread or 
with wire, according to the fam.:y of the surgeon. For the figurc-of-8 turns 
mo.v he substituted delicate ring:; of India-rubber, constituting Lbe " India. 
rubber suture11 of 11. Hig-al (Fig. 8G), wbich was used in this city by the 

!1~~1~ ~,~;is~:d ~~ ~::~~i1~ 1~~~~~:'.~1~ i~:~~:n~~L~1~11~111i~s~~~r~~~~1~i~!1~vv~~~~t~i;~~; 
1hc opera.Lion for harelip. The pins shou ld !Jc of steel, which may be 
gilded to prevent oxidntion 1 and, after the complete ncljustmcnt of the 
l-IUture, the points of tbe pin s s hould be cut off witb suitable forceps or 
plier!:!, to prevent their hurting the patient; or, they may be protected by bits 
of cork, or by the ingenious" ueedle guard" dcrii:ed by Tyrrell, of Dublin. 
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'l'lw quilled !-:11lwre (Fig. 81) is seldom employ('d at the prC'Fi?nt clay, 
('XCt:pt iu the trealment of lnecrations of the perineum. I t consists of u 
number of double threads or wire::, pa~sed throu:rh the lips of a. wound :-;o 
tliat the loops shall be on the some side; through thc::'e loops is pm;:;l'd a. 

F1c:.fl5.-Thetv;i1<led F1r.SG.-lndia-rubbcr FIG. s;.-Q11i11ed ~uture. 

quill or piece of hougie, and, the sutures being tig·htC'ned, the free encl:-1 arc 
!'ccurcd around a11otl1cr quill, dct>p and equable pre~sure bcin.z thu;, made 
:ilon~ tbe whole line of tbc wound. Yariou::. ing-f'nions modificatio1B of 
the quilled suturr have been introduced, among- others by Li:-tcr, Duplay, 
and 'Will, and arc principally lit-it'd in plastic: operation~. The c:lnmp and 
hutton sutures of Ur. Sim:;; and Dr. Bozeman will be again refened to in 

~p;~;~~~t 0 [ 11 t!~~r~·:~~;~,~~\~.~f'"~~el~;lc:tf~."~~i~~~t'~'.~t~il!~· tension iii u Pa \·oiclablr 
very great, it is, I think, better to rely upon ~utures !tlonc, without u~ing
pla;-;ters, nt least in the e111'1.\· dres~ing':-:. E\·t·n in nmputation wounds I am 
11ot in the habit or employing plaster, ex1·ept after the sutures han• bt•en 
removed, to gi\•e Support lO the line of union or the flaps. 'J.'hecommon 
ma.chinc-~prend adhetiive vlm;ter of the shop i:-1 a very good nrtic:lc for gen
l'l':.li u~e; it bhoulcl he cut into strips, of widths nnying from half an inch 
upwards, and if lirmnes:;; be <lc::.ircd 1 the strips should be cut lcngthwi:-e 
from the roll of pla~ter, a;-; the cloth on which it i:-- spread ~tretrhe:;; more 
tro.n:5ver~ely than i11 a longitudinal direetion. To prepare them for use, 
the strips are heated hy applying- their un1-prrad ~ide to a bottle or can 
filled with hot \1.rittcr; or by pm;sing them th1·oug-h the flame of a spirit 
lamp; they arc adjusted !=;0 that the \\·ound c:omrs opposite to the middle 
of the :strip (l"i.(!'. 81 }, and they bhould be appli<>cl with cnre and ncatnes!', 
!"Oas to support the edges or th<.' wound without drng-~ing or undue pre:.-:-.nrl'. 
Adhesive strip~ ~hould ne\•er be made to completely surrouud a limb, 
unless in a spiral dircdion. In removing them care m111-t bC' ut-cd not to 
drag apart the ctlgei:: of the wound by rough manipulation. 1t is, pcrhnpi-, 
scarcely nccessury to ~ny that the !rn rface to which the plastt.'l· is applied 
~hould be thoroughly elean-.ecl and dried to immrc adhe!:iion, and that the 
hair, if there be any on the part, ~hould be shaH•d off, as otherwise the 
rl'moval of the plaster will give the patient con:-idcrable pain. 
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hin:Jla.1:1,.1:1, plaster i:; a. ver.v ncn.t a.ncl efficient substitute for the ordinary 
ndhr,..ivc plaster, and il"<, I think, prrfcrablC' for ~uperficial wound~ <•:..:.pcciali'v 
in pri\•rtte practice. lt h• i:; 1wria lly adapted fo1· u:-e with antii:;cptic clrc .... ~
ing~. a;:; it can be made to adhrrf' b.'' moistening- its surface with an anti
scrtic :-olution. An excellent articlf' has lwf'n introduf'NI under the nnme of 
'' AmNican surgeon'~ aclhcsivC' pla:..:.terj 11 it contains In<lin-rubhN, and has 
tlw p:-rf'al aclrnntag-c• that it will udhcrc without art ificial heat. " 't.·tstripsof 
m11'llin are cniplo,vccl in:-:;tead of uclhe;.;ive pla~ter hy Porcher, of C barlcl-\tnu. 

The u,;e of suturC's is OC'Ca:;ionally nnJc~irahh•, particulrtrly in localitk"'\ 
wh1•1·e it is wi:..:.lwcl to a\·oid n.ny 1wedles~ mark, as in the face; or in the 
!-'ta.Ip, where th<' u~c of stitches i"') hclien:•d hy many surgron!o; to expo:..:.c 
the patient to the ri..;.k of f'ry1'ipe la s. Ifrntc it becomes important to 
po!-<!-iC!'f' an article which will be more pcrmanC'nt thnn the ordinary pla~trr, 
nnrl yet which will not cau$C the di~fiiruration inevitable with imtures. 
R11l·h n.materinl i~ collodion, whieh was fir.-:t employed in s ur.ixer_v by :.\La.y
n:trd, and "-hi<:h nrny be moi.;t co1n·1~nientl,r ll"C'd in the form of the goitze 
and rolloiiion dre:-;:..:.in!!', introducl'rl imo thi~ cit,· by the late Dr. Goddard. 

'l'lw grmze and colfodif>n dre..;.1.;in,i.r is thu.; emi>lo~·('(l. Strip:; of tarlatan 

~::e \;·~i,:~~ !~·cb~:!~~r 'a~~~~~:~~~l~ ~l~~~i:i ~1:~~~' ,l,i ~,~o~~t ;l~e i~:;<~~l~~c;~~~~:i~l:,'~~; 
wa~hed and dried, nnd are 8ec11rNI by the application, with a. camcl'::;- hcLir 
hrush. of collodion, fir.-:t to onf' rnd, and when that is firmh' adherent and 
dry, then to the other. Wi th n1•atn<'..;.s and carr, a superfiCial wound can 
thus he elm•ed as accurateh· nnd a,.; firm I\· a~ hv the use of sutures. The 
~trip~ will ~lay on as lon .z-a8 nrny he dC,;;ired, lhc rolloclion being impN
rnraLle to water, nnd the dr(·.-.:-;ing- mny he lwrmeticall,r ..;.calrd, if thou~ht 
nrc:e~snr~-, by merely ~preadinp; thr collodio n O\'f'r the wound itself as well 
:11' on C'ithcr :-idr. The" ~typlic col loid" of Dr. Richardson, which is 
P!-'l"C'ntially a l'-O lution of tannin in C'Olloclion, ma,· lw ad .. :antagcou~ly sub
~titut<'d for thl' ordinnn· colloclion in ca~es in whieh there i" a tenc!C11c\• to 
oozin.rr: or a combination of thr~c ::uhstance:..:. with carbol ic acid, as ~ug· 
~1·"tecl by an ltnforn phy..;.ician, Dr. Pa.re1•.i, mny hr crnployNl io connection 
with clre~:;ings accordin,1?' to the n,nti~eptic method. 

Leod ribbon has been sub!-itit11tcd for the gauze in this mode of dressing, 
and wa~ sati:<factorily u~ed by Dr. H ewson, at thC' Penn~ylvania H os.pit.al; 
my own expel'i<'nce ha:., howenr, not hf'cn fa\·o ra.hlc to thi~ modification. 

Serre:fines (Fig. SS\ may hr used for "li~ .. d1t and superficial wound,., 
either alone or in addition to other measure..,, when very clo~e and accu
ra.tr union iti de11ircd. 

Sutures and p!a!-;ter~. applied as has been de~cribed, only ~crv<l to ap
proximate the edges. of a wound; it~ deep smf:1cr:; should be brou~bt into 
c·ontact by the u.;e of comprps.-;P8 (of lint, oakum, or charpie) ond appro
priate bandage.-;, or, in some ca~t·~. by tbe rmploymcnt of deep suture,.; 
(rPtnxation .c;ul1o·p.-;/ passed not throu~h thr Nl ~e:-; but throu!{h the centra I 
portion of the wound. The b:tnda~r of ScultC'tus and other still mon· 
complicated de\·icf'S were formerl.v much usNI by surgeons in the treatment 
of wounds. hut ai·c now almost uuiq,rsally ~11pplanted by the 
rommon roll t> r bandage, which in ski lful ha.ud:o; can be made lO ~ 
lll<'<·te,·ery indication. 

Ordinary incifo:cd wound~ ~liould be dre,::~cd anti!-icpticall.'-, or, 
if not, as light I.\· a.s possible; a pieer of lint , wrt or dry, or nn 
oikd or ,a-rea~ed rnz, held in place by n few strip:; of plrtstcr or 
t11r11s of a. roller , will commonly Uc su ffi cient. GuC,·in ant! other:-; FIG. s~. 

~~:~;1~~nc:)l~!1,~ei~~s~h~f a~~~t~8rt~17og~'ic~~~~~~:5 tl~?;.~:~l~:v~ 1~c~~0~1~1 d~ Thefi::.rr~ 
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and Hew::;on reported ,·cry f11,·ornbly of the cmploJmcnt of d~·y ~a1:th ~~ 
a primary dresbing; whih- Prof. Hamilton was equally enthu ~rn~t 1 c 1~1 h1:; 
prai::;c of t he conti nuous warm bath, a mode of trcalmcnt which, I believe, 
originated with L angen beck, and wbich bas been mod ified by Duplar, who 
plunges the limb into an "anti8ept ic bath ii containin~ one per cent. of ca r. 
bolic acid . In scalp wound:-1, it is g-enerally right to apply a firm com pres;,, 
so as to cbcck ooziug and prevent bai.rging of :;erous and other dischurgcl'!. 
Sutures may be remoYcd from the seventh to the fifteenth clay, or :;001HT 

if they ha\'C b€'come loosened, and the edges of the wound s hou ld then be 
supported by str ips of pla:-.tcr till union i::; complete. Jr the wound become 
inflamed and pitinful, it must be treated 0 11 the principles laid dowu in 
pre\"ious chapters. 

Lacerated and Contused Wounds.-Thesc two varieties of wound 
nrny be considered tog-ct.her, as Lhey generally cocxi::;L in the same cases 
and req uire es:-entially th<' ~amc treatment. As their names imply. iL 

lacerated wound is one of which the edges are to rn and not i:: harply cut. 
and a contuc::ed ,,-ound is one of which t he edges are brui~ed. These 
wounds nre inflicted b.v blows from du ll impk•ments, such as stone:-; or 
c lubs, by machiner.'· accidents, b.'- injuries frorn railway trains, etc. Gun
shot wound:, are likewise inclut.led under this bead, but arc of such impor
tance as to demand a separate chapter for their considerat ion . 

L nrerntrd and contused wound~ presentseHra l preuliarilics of character 
and n. pprarance. Thu R, tlwir edges are irrep:ulnr and jagged; the pain is 
duller and l e~s acute, thou;..:-h m ore lasting, t han that o f incised woundsj 
there h; lei"s tendency to gaping, and there i:-i lcE-;.; hlerdinp:. Thi :; nri!"('S 
from the mouths of the ves.:-celsbeing tw isted and crushed, rather than enn ly 
dividt•d. More or less s loughing- com monly n.ttcnds thc::;e •:.-ounds, and they 
are peculiarly liable to be followed by eryl"lipclai:., secoudary hemorrha,ze, 
and tetanus. As a rule, and a lmoot univcr:-callr in this part of the worhJ, 
lacerated and contused wound!; hertl on ly b.Y grnnuhttion, or by second 
intention; in certain rare ca~es. howernr, and under peculiarly favorable 
c limatic influences, it is !;aid that they or.cas ionallr unite by adhe:-;ion. 
\\Then a limb is entirely torn off from t he rest of the body, tbc tissues of the 
par t give way at diffi:!rent le\•e ls. Tb e skin usually ~c parat es at the hig be!"t 
point; the muscles protrude, and appea r to be tig" htly emUraccd and almo!"t 
stran~u l atecl by the skin; the terHlonR, 1 \"<:sscls, and nencs hang out of the 
wound, ofnirious lengthR. whi le the shattered bone fo rm s the apex of till' 
ragg-ed con ical stump. There is u~ually comparnt i,·cly lit tle bemorrb:q.rc 
under these c ircumstnnceis, as in Cbeselden's Wf'll-known case of axu]:.;ion 
or the whole upper extremity, hut occa~ionall y the blet·<ling is ,·ery profu~e, 
and proves directly or indirectly fata l. In a ca:-;c of thi::; kind, in which a. 
chi ld's thigh being- caug-ht between the s pokes of n. carriage-wheel, was 

}~~:~.~~·ea;t~1;1~1~'.1 ~~~~~1;~ ~~~~ ;,~~/~·=1~\,~~it~t;~,'.~~~·~·~ :~~t 1:G.._! 111?a~1;t~~nc~11:.f~l~: 
fact Ill this ?~~e was, tbat, w hile t.hc cutaneous :i;urfa.ce of t he stump wa:-i 
acutely senR1t1\·e to the touch, there was 110 manifcstalion of pain e\• incc<l 
upon hancllin~ the exposed uene. 

The priucipal danger attendiug Jaceratccl and contused wouud:, is the 
occurrence of gangrene. This may be of three kinds:-

( I ) Sloughing of the injured ti~sues, to a greater or Jess extent ma,· be 
considered inevitable in any severe lttcernted or contused wound. ' This is 
the ord in ary form of the affection, and demands no specia l cons ideration. 

1 In som~ cases the tendons give way at a p'Jint much higher than tliat at wld1·h 
theotliert1ssuesseparate. 
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The parts which hn,-e Jo;;;t their ,-itality will be thrown off by the clTort~ 
?"nature, na~ the wound. wil l theu berd ~)y i:rnuH~lation, or, if the slough
lllg he exte11~ 1 ve, a.mputut10n_ may be requn·Nl. Fig. 89, from a photograph 
kiadly g-i,·cn me by Dr. lt. IT. Ha.rte, i;;hows the cxtensi\•e cicatrices fullow
ia~ ~evPrc lacc·rrttf'd wound,; inflicted by the bite of a shark. 

(2) There may be trangrene from arterial ob.struction ut a point al.Jove 
the apparent seat of i11jury; this form of gangrene is principally met with 
~~~)~es of gun~hoL injury, and b often a ca.u.se for amputation (see page 

(3) The most fatal form of gangrc>no is tbc true lrownatic or . ..;preadill!/ 
yang1·ene, 1 "·hic:h jg nlway5 of the moist \'a1·icty from implication of tbo 
venous t")'Stem, and is usually met with 
in connection with SHere compound 
fracture~, or other destructive Jncerntions 
produced by railway and machinery :it·ci
deats. One of the mo~t rapidly fatal 
ca~cs which I bnvc e\·er i;ren wa:; in the 
pcrsou of a profel'sional lion tamer, 
who5c thi:.rh was fri~Lnfully lacer:Ht.•tl 
b,· tbc tectb and c:laws of' the animal 
,,:itb \\'hicb he was in tbe habit of ver. 
forming. Trnumatic gangrene oi:ca
:<.ioually, howenr, followscomparati,·cl.\' 
~light local injurie:', and this ci1·cum~tance 
has led many authuritie::: to attribute its 
occurrence toconf.\litutionnl causes. Cer
tnio it is that those arc C:"peciully apt 
to be attacked by trnumntic gang-rene 
who are in a depraved state of henltb, 
and particularly i;uch patients as suffer 
from Dri.!nnic diseat"e of the kidnC\"5. 
'l'he symptoms of traumatic g-nn~rene Fm. 89.-Cicairices following shark·l>iw. 
are sufficientlv characteri:-;;tic. The limb 
S\\'ell::5 and bCcomcs teu.:;c, and a duBky-red or purplif'h color supcn·enes, 
attended with a dccp-:::1eatcd, burning pain. Soon the du~ky hue gi\·ei; 
way to rt dark mottled appcnrnnce, \'csications and hull~ arc formed, the 
i=:.urface becomes 1:;oft and bogg-y, and emphysematous crackling, running 
along the deep plane::5 of ccllula1· ti::i$UC1 g-irc::) evidence of the formation of 
ga:ses as the rc:-;;ult of dccompo:;itiou. Below tbe scat of g-angrene, the 
limb bas n. cnda.veric appearance, while abO\'C, redema and di.scoloration 
rapidly extend, c:ipccially a long the planes of areolar tissue on the inside 
of tbe limb, reaching and inrndiag the trnnk in perhaps a few houri; 
from the perio<l of l.'ouuncncement. \\'bile the g-nn~Tcoc sprcacb upward~, 
the part fir:-;;t attacked falls into tbe condition of a cli:::oq:ranizcd, black, and 
pultaccou.s mas,.. T he general symptoms ind icate from the fi1·~l :rn extrcnrn 
t:Oll'ltitutional deprc-;l'lion. Death i::; almo:<.t inc,·italile in the,.e t·a;;;e~, and 
follows ~hortly nftC'r the g-a,11grene has reached tbe trunk; or it may occur 
at an earlier period, a~ pointed out by Perrin, from gase.s entering the 
circulation and proving furn!, ns when air ente rs tbe veins i n an opern.tion. 
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1'renlmr>nt of Larerated and Conlu:-:ed Jf'o1md1"1.-Small portion:-; of tlu 

!:~~ l~' ,~.~~~l;~~~'l 11;~,a~~~ l~t:l~a~: ;.:~~;\. i !ue1~1~~~~~'~ ;el~Jl~:·~~~ ~·~: · .. '~Li :.\1Yl~·~··~~;~~~:.'1~ t1;'.;j 
or partially dctachccl flap:-; of ti!-1:-;uc Rhould bC' )!l't1lly <·lean!i;<.'d :me! l'Pad
j11i:-;ted, for. Hen if :-;laughing l'\'C'ntutdly take p\n('l', t lit• :ittempt to prei-crn· 
the inj11rNI part will at kn~t han been attended by nn harm. Gn·at ('au
tion i-hnulil, howcvl'r, he u:->ed in any case of lacNah•1l or conto:->NI wou1HI 
as to thf' pmploymcnt of !-<Uturl'l'. Thel'e wou1H.l" nrC' alwn~-!-i followed In· 
n •roorl clNil of inflamnu1tion and COll:'equcnt ~wC'lliug. and 1f the parh he 

i~~~:~f li~'.'.1~:,~~'.:i:~~:;:,·~F~~~:~,;~ir~:~::~,~~~~:::'!1~:1,".;';~~~:~:s ~,:~~:'.~:Y~i:~ 
O\'C'r-zf'tdom; u~c of Rutures, in thP~r ca:;e:-:. n~ to thC' f>ffl'ct)o\ of the orig"innl 
irijury. A l'f'\\' stitches may he proper, if the wound he larg-e and tlwn· 
he much tl•ndcncy to gapin;.:-; but it is bc:-;t to rt>ly thieflr upon tbe support 

~~ ~\~~~~~ l~l!~.~~~~~~ ~~~ ~ ~~~J{,~f.~f/~u3~ 1~~~ c!~~i ~~:e. f~'ol~rl1~~C':~~t; t~~~~·~:5n~1~ '~~~~;: 
rn!'cular, cold water. or g-lyl'cri1a• and water, i:-; an t'Xl'dll•nt primary drr,.;,.;. 

;•~fii~,,~t ;~~~\.~~:~P1~l~e;11 ;i1~~.~~~;1 :;\~~.e~t!~t.l~;~c-~: ~[.l'~\n~~ o1~~c;;a~~~i~:~~!~::; 
dre~~ing~ fire usuall.\• more :rrnu•fol, nnd hrr<' a wnrm suhli111atc l':'olutio11, 
dilutrd alcohol, or diluted laudanum. nn5wt.1rs a q•ry ,t!OOd purpo:--e. Cotto11-
wool, dry earth, and the wnrm bnth arc 1·ccornmc·1nlcd Uy 11wir re:-;peclin 
ad meat<·:-:, as in the cn..;e of inCi!--ed wou1Hl~. Chloral in "'olution (gr. \·-f:5j) 
i:-: rerominC'nded by KN·n. Sre, and otht->r surgeons. \\'hen the slou::rh i,.. 
about to H'pare.te, poultii:cl'l, cspt·<'iaJl.\7 tho!"e contnining yeast or portl'r, 
mny he aclvnntngeou)o,l.r ~uhi=:.1it11t<'d for the JHC\'ions drc:;:-ing-, to he n·
pl:u:l:'d in turn, when the \\'OU1Hl is fairly gr:i.nulating, h.\· lime-water or 
,..u<·h other ,..uh-;tance ns tlw appearance of the part, or thC' fanry or tlu· 
~urgeon, ma.\' dictat<'. At cnch dre,..l'in.z, di~inff'ctants, :;uch as tht• prepa
r::ttion~ or rhlorinc, dilute t"al'l10li<: acid, or the pct:man,!!ann.tP of pota:":-;ium, 
p;hould hr frrt-lv u~ed; the Jo.ttcr n::rr11t i,, that which I am nn-:-elf iu tlH' 
habit of rmplo)·inp;, nnd it is certainly the moi=:.t elegant of an tho pre
pnrations that have been m<·ntionecl 

Amp11lolion in La('Pl'afnl and Contu~ed lV01mdl'l.-In many of tht• 
wor:"t <·nsC':; or larerat<'<l nnd coutu~ed wound, no trcntment will Hail 
~hort of remornl of thC' injured limb. 'fbnG, if an nrrn or lt•g he entirely 
torn awny, or if all thC' ~oft pnrts and bone::: ht• crn"'IH.'d to7cther into a 
pulp.like tnal"~, there can be no que!'tion as to the proprict.\· of amputnlion. 
Thm:e c·n,..(·~. howc,·('r, in whic.:h the !'Oft ti~SUl'i-; nn· ii lone i1wolvcd, the 
honC"!'l e!-'capir7 injury, prt>:-.ent more diflicnlt.\· i then'• i.; ;t popular notion 
thnt <·n~<"~ of this kir!d do not rrquire a1t1pulation; it i.;:; a mere fle:-;h "ouncl, 
it is 1-1aid, and the surgeon 011g-ht to I)(• ablf> to cure it. I am well conl'inn·d. 

~~:::~;,·~~·o,~1:~'..'..t~;,;~o~;~~;:;~~.~~~:l~~;~E~:~~~~:'.'~S~,~~i'~;:fo:~;~;:~~;~~~;::,~,: 
remernlJ('rl'C] that the nppcnrnnc·t• of the !<kin oft<'n g-in•:-; nn imperfect idea 
of thC' nmo11nt of injury beneath; I have not 11nfr1•qup1Hly found the skin 

~f:f2~:~~\;;;{~l~\i~~:;ti~::i::'.D:~;~;~~y·;:\~~~·:;~~;~~~(i}~~~':If~~i~~~~!\~ 
reaction lrn!-l occurrf'cl; the nd,·nntnp·l's of prin1ary O\' CI' sPtOndary nmputn
tion \\'('rt' fully con~iderc<I in Chapter YI., and nrcd not. ht' rcrcrrcd to hen• 
If an utt<:mpt IJe made to save the limb, howc,·cr, sccon<lary amputation 
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may hrconH' nrcf'~~ary from the occurrence of hernorrhngc, or from the 
on,..et of one of the forms of .!!rt.ll~!Tl'ne d('-.<·rihed on pag-<' I H7. l f the 
tru<' frn11111nfit yangrene s.hould oc.:<·ur, amputntion must be at onee ))('r. 
formed, thoug-h thL' chances of a SHl'te;0;:-;ful i1'!irne a.re, it mu1't be confpssed, 
11111ler thei::e circum;-;tanccs, \"Cl')" douUtful. ] f is, perhup::i, ~tarcc·ly nccc~. 
!-.ary to g-h·c tbe caution not to he dt>cein•cl into amputating- for a. mere 
<.:.uperficial ~Jough, an error whil'h tan be n\·oided hy earefully wakhing 
the ca!-'C for 1t few hour~. when, if mortification llll\'C n·:dl~· taken pl11cl', 
the o<·c·u1Tl'nce of putrefal'lirn <"httn~·t•s in tlw p11rt will !-'Ufliciently <·ll'ar up 
the dia~nosis. ' Yh"n :1n1putation is resort et I to under t l1e:-e tireu rn;-;lanec.-:, 
it ~hould hr donr at a point suflicit•ntly rrmon>d from tilt• seat of g:rngrcne 
to 3\'0id, if po:-~ibl<', the l'l'CUITl'Jl('C Of di;-;('fl."'C in the !'.tU1Hp. 

Br11.<:h-b11rn is a nnmc u~ed IJ,· J l r. l~rieb . .:cn for th<• form of contu:-:rd 
wo1111d which is: produc:e<l by viOkrit friction . It i:-i frequently ca111'cd in 
mnnuf:H'luring- district:-:, h!· portion~ of the body being- cuu.!.dit by rapidly 
rnoh'in,r:r !'trap~ of IP:.itlu•r or other 111aterial. Hru~h-hurn ma~· vary in 
-.everity from n merr ;-;u1wrficial nhrn:-.ion to ah~olulc clc~truction of the ~kin 
a11d sultjnernt tii::!:'ue~. I t i:; n ver:· pait1ful inju ry, lrnt not dnngcrnu~, 
un!l•ss nr.r extensive nnd SC\ rrc, :ind it prr~cnt:-. no pn1·tic·ular indication~. 
'l'he part j,.. to he protected from the air, the ~cp:1rntion of i-.lo11ghs promoted 
hy poultic<':-:, etc., and the resulling ulcer trentcd on l.!t't1l"ral principles. 

01111.~hof 1c01md.<: will form the ~uhicct of the next chapter. 
Antiseptic Treat ment of W o u nds .-Unclcr 1hc name of the 

"onfi.-;t!plir method," Sir Jo>:eph Li~tcr, funurrly of Edirihur;.d1, hut now 
of King',.; College, London, ha:; urg·ed the employment of carbolic or plicnic 
n<·i<l, or otlH'r germicidal a~cnti', as IL dre:-:-:ing in sur:.rieal ca:-ocr;:., and the 
Jirnciice bas, with •::uiou;.. 111odiflcations, been genernlly adopted by other 
-.urgeons. Yar ious suh:-::tanccs, suc:h as borncic and solil'ylic aci<l1'11 iollo· 
form, oxi<lr of zinc. thymol, crrolim•, etc., arc also ernplo.ncl, \Jut car\Jolic 
ntid and the· hiehlorid(' cf mercury arc, upon the whol(', pr<'fcrred by mo::>t 
operator~. The theory of the nwthocl is foumled on the uh~crvations of 
l'a~teur, and is ba,.ed upon the hclief that ~uppuru.tion and the variou"' 
\\'Olllld·C'Omplieation::- nrc cnui::ecl by the JJre:-eru:e of n1iero-orgnni~ms, and 
thr various s11Ustanccs employed arc used on ni:count of their known de
;-;tructi\·c cffef'l:-; upon low forms of or:.r:inic life. 

The practic:e of 01wrating and drc~~ing wouncb undt'r a ~pray of anti. 
-.t>ptic vapor, at firs1 i-.trenuouEly in:-:i:-.ted upon b:· Sir Jo~c·ph Li;-;ter, hn:; 
now be('u ahaudoncd, C\'Cll by hi111;-:(•\f; and in his l11te:-t ulternntc he dc-
1·lnres that nritber sprnyin~ nor anti,..eptiC" irrigation i~ rC'quircd , nnd that 

~~,1~~~~e!·~tit~l1~ ,~;~ic;:1 ~;·a;a~~);o':1~l~l~~1~crh1:~:;~~fa~~o~~ ~~:~·';>:~t~~1:1~'~\~~~1';:~· ~1~ 
which may \i(> introducr<i hy the ~urµ·eon'::; hancls or inslrumrnts. For 
drnnf:ling purpOf:l('S he haf:I returned to the ui::c of ft five.per-cent... (1-20) 
;-;ol11tio11 of carbolic acid, and while rnthusia,.;tic operator:-> in Germany and 
in thiti country ha,·e been \'ieing wilh eaeh other in devisinfr 1ww and 
1·omplieattid modes of ~C'c11ring- 11c·rson;1J cleanlinc::s, lw declares that h.v 
ll'•ing tht E:imple (·a.rholic solution of the strC'n,zth inclic·ated he is 11blt1 
:--Onil:'timcs to di:;;pcn::>e C\'('ll w ith ,>:onp nnd water. Fur clrl'~::;inp;s he employs 
g-nuzc prepar1·d with the double cyanide of mrrcury and zinc, colored with 
pnrified ro~olane (hydrochlorate of mau,·ei1u'), on auilirw d_re, and damp. 
(>ll('(I with the 1-20 cnrbolic ~olution heforr 11!-ing-. H much di~charge i~ 
f·xpeetl'Cl, lw emplo.vs IL piece of Mac·kinto~h in the outrr drt·ssing, and in 
~:~~~}l~~~i~~d(~~~u~~~~b~r1;~\h~4wl~~l:11~t) uses a weaker ( l- 40) solution of 

The limit~ of thiti \'olume will not permit n description of all tbe modifi. 
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cations of Prof. Li~lcr's method which surgeons have adopted, and I ~hall 
thcn:forc ,!!i\·e an acf'ount only of the particuhLr form of the a11t.bl'l~tic 

mclhod which I am myself i11 Lim habit of <.•n1pl1>yiug-. Before bc)llllllltl!{ 
nn opcratiOIJ, J htt\'C the part Sll!LVCd, thoroug·hJ,\r ~CJ'Ubbccl With turpt•n
tine und then with sonp-suds, so as to remove nil impurities, and finnll.v 
washed off with a solution of the bichloride of mercury. A l-2000 Rolution 
is quite strong enou::rh for u,;;e in anr operation, anti it is safer to o_rr on thto 
side of g'rcnter dilution thn.n tu run the risk of poisoning the patient with 
n too concentrated preparation. 1n abdominal surgery, a weak boric acid 
solution, or even di,,tilled or .:;imply boiled and filtered water, is safer than 
any sublimate solution whtltc\·er. The instruments arc laid in a tray a11rl 
co,•ercd with carholized water (1-20), and the ligatures, wbic:h arc of 
catgut prepared with oil of juniper and a lcohol, are kept in n similar 
solution nrncle with g-1.vccrin{•. In~truments arc quickl.v corroded by suli
limalc solutions, and s hould only be immer:::ed in carbolized water as abO\'C 
<lircct<.•d. 'l'he :;ponzes arc kept in the mercurial solut ion, and are sque<·zerl 
out at the moment of using. I ne,•er use the spray, and, indeed, \•ery few 
~urgeons s.till employ it, :wcl I ha.\•e Ion!,! since abaadonecl the practice of 
irritrnting the wound during- a11 operation, being sati"fied tba.t nrnch harm 
is often done by wettin!{ and chilling tbe patient with large quantities of 
antis<'ptic solutions. After the opcrnlion i::; colllplcted, I ha\~e the wound 
thoroughly douched with a hot l-:?000 ::;nblimate so lutiou, and am sure 
that the paticrit thus suffers lt•:::s shoek than wh('n con~tant irrigatiou is 
practised. I use ruhhe r drnina)?c-tubes, of n calihre proport ioned to the 
size and deptb of the wou11d, rut. on a le\·el with the skin surface. and 
kc1lt from sli1lping in by trnn,,.fixing their end:-1 with safety-pins. Small 
and superficial wound.i I drain with a hank of carholized cat::rut, a~ 
alh'ised by Prof. Chiene. I ~ew u1> the wound closely with sih·er-wire, filll' 
silk. or ~ilkworm.gut suture:->, nud CO\'er it with a strip of "protectfre ;" 
1 employ both a deep and n s11pcrl1cial dressin~ of sul>limate gauze, tne 
deep dressing- heing wrung 011t of the hot ~olution, nnd Lhe superficial 
dress ing indudin~ a sheet of bfacki11to;0;h or waler-proof paper betweeu 
its outer layers; I surround the part witb sublimate cotton, and $CCurc 
the whole with an ample gnuze ba.ndnge, applird with moderate rirmnl!s.:.. 
'J'he dre:-;:;in.~s are renewed, on an a\·era~c, once a week. boracic-acid 
ointment, spread on lint, bcin!! ~ub.5titutcd for the protecth·e aftN the 
occurrence of granulation. \\'here there is much suppuration, as nftt.>r 
op<'rations for occrosi;0;, where primary union is not look1·d for, or in 
tuhrrculous cases. I cl11st the ~urfocc well with powdered iodoform; hut [ 

~~~~de~~~~~ ,~.l~il~n~~~~~~1~~~)u1:~1 c~.~~~~~u~~~::e:~.'.'~ ~1i\~1i~::·l.~la~;e;:si~~~;loj~~~ 
the wound being: thoroughly washed out with the 1-2000 ~olution, applied 
wi_th a syringe, a~d being- o.rnply furni~hcd w ith dra ina.g-t.>-tuhc.5. 

In tbe early edit ions of this work, I expres:;ed a doubt as to the supl'
riorily of the" anti!:'t:!ptic method" over other pin.us of \\·ound-trcatment, 

;~~\,i~~; i~f t1~:wl;c~1i1 ~!~~·i~~, i~~·~:~~;~11~~~~1i~~a.~n~iC i~i~~,~~~ni·~ t~~~i~;:1.i~:~ 
well as in prirnte Jlracticc, I feel compelled to say that while I cannot 
sub:->crihe to tbe cxtr:nagant la.udatioos which this plan receives at tht' 
hand" of iti:. more entbu::;iastic acl\·orate81 I believe that, when used with 
jud .~pnent, nncl, if f may be pardonrd the exprc:-:sion, when diluted wilh 
(·om.m.on !lens.e, it is capa.blc of affording \'.Cll v~lual~le nid to the surgeon. 
1 bav~ not, 111~lccd, found any marked cl11n111ut1on 111 the morta lity after 
opernt1ons IJy its employment, but I find that the n.vcrug-e period of con
vale::;ceuci.:: is :::;bortcnecl; that the \·iolence of the traumatic fc,·er and the 
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frequency of secondary fe\·cr are both lessened; t hat upon tbc whole the 
com fort of the patient is promotNI; and that the labor and anxiety of 
the surgeon a.re very materially diminished. For all which I am duly 
thankful. 

Punctured Wounds.-irhese, as theil' name implie~. arc such wouncl!-i 
as arc infticted with the point, rather than with the edr1e of a wPapon. Jf 
the point be s harp, the wound approaches somewhat the character of an in
c ised wound; if du ll, the iujury more resembles a. contused wound. Punc
tured wounds are alwn.y!'l painful, and are apt to be followed by a g-nocl deal 
of swelling- and inflammati on. l r deep, and especially if' they penetrate an 
important cavity, the_v nre attC'ndcd by much risk to life. rJ'he form of 
puncturt'd wound most frcquentl_v met with in ci\•il practice is that pro
duced by the rommon !'lewi ng--needle, which ea~ily penetrates the nc~h. and 
then is broken o ff, the point remaining in the tissues. These wounds may 
be met with in any pnrt of the body, hut are. for obdou8 reason~. mo!-lt 
often found in the hun<h:, feet, knPe8, and buttocks. If the !-l11rg-eon ~ee such 
a case s hortly after the introduction of the needle, he shou ld , if possihlc, at 
once remoH the foreign body. Its position can Utmally he dctcctNl, e\·en 
if it cannot bt' seen, by a sen~at ion of limited resi!:-itance offered to the sur
p-eon's fingers on ca1·eful palpation. lf it be neces:;;ary to cut down upon 
th<' needle (which operatiou may be much facilitated by usin::; E,.;march 1s 
tube and bandag-e), the inci:o:iion should be made somew hat obliquely to the 
position of the forei:.rn hody, so that it nwy he reached with suitnhle for
ceps a short distance below tlw point at which it is b roken i it h; occas ion· 
nlly more con,·enient to pu::.h the needle outwards, thus making its point 
cmer_!!e by a counter-opening- at a little distance. lf the case be not :-::een for 
some hours after the introduction of the needle, when swelli ng has already 
occu1·red, or if un,.kilful effort~ at f'xtrnct iun ha\'e only sen·cd more clef>p l.\· 
to imhecl the foreig-n body, it i~ often impo:--sihle for the surgeon to satisfy 
himsl'lf as to the po:;ition of the needle. In such cai=:es it is usua ll y belt er 
to wait until the cstabl ii"hm ent of i-uppurati on has dislod,zecl the foreign 
body, when it will J!raclually work its way towards the surface. The pre
sence' or absence of a nccc.lle mig-ht, in case of doubt, be determined br the 
maµ-netie te8t of Mr. l\far~hall, holding a powerful magnet upon the part 
for fifteen or twenty minutes, ;.;o as to innucnec the fragment, the pre:"cnce 
of which would then be re\·ealC'd by the deflection of n polarized needle, deli
cately ~uspendecl above it. Very serious con:::.equcnces sometimes resu lt 
from the prick of a needle; I ha Ye known necrosis of the entire r-.haft of 
the humerus to be due to a wound of the periosteum thu~ innicted. After 
the 1·emoval of the foreign body, cases of nccdle-\\'O U11d a re to be treated on 
general principles. If an important part, such as the knee~joint, be in
voh,ed1 entire rest and the local use of dry cold will be particularly imli
cated. 

Bayonet ll'mmd.-.: form almost the only cla:.:s of punctured wou1Hh; nO\\' 
mC't with in ci,·ilizcd wnrfare. Tb<'.r are verr rare, only 400 cases being 
recorded in the Surgfral H istory of the War, as r·o111pared with over 246,-
000 wounds of other de:-:;criptions i of thc~e 400, only :~O pron"cl fatal. 
Formerly, when duelling was \·er_v frequently resorted to by sol<liers, the 
small -sword wa!'i the weapon u!'iually employed, and punctured wounds 
were thus constantly inflicted; they were t reated hy the drummers of the 
regi1•1Cnt, who sucked the part dry from hlood, and then applied a piece of 
chewed paper or wet cloth to the wound, which frequentlr healed under 
~his treatment in a remarkably shor t spat<• of time. This 111ode of practice 
ll-l l-l:dd by Percy and Laurent to ha\'e originated among the Homans (who 
employed suction as a rcmetly for poisoned wound8), and to ha.ve been 
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introduced into military ~urgcry by Cnto, who would not allow doctors in 

::~r:~js, ;;;~::i~~~~.:~·:'.\~~~~i~:~'../~~i::~~~r~~'.;f:~~~~:,F~~~;i~~:,~~~): 
fatal wlwn thev involve the abdominal cavit.v The following tnblcs, 
t<1ken from Dr.' Rill's article in the second volume of tbe 111ternationot 
Encyclopredia of Surgery, show the relativC' fatal it.'' of al'row wounds in 
different parts of the body, and the cau!'es of death in fatal ca~es :-
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Di·. Otis, in Circular No. 3, S. G. 0., 1871, published 83 cases of arrow 
wound, of which 26, including nearly all in whieh the great cav ities of 
tlw body or the i:lrg-er bone~ and joints were involvccl, prO\'Cd fa.ta\ 

The ,!!feat clange1· in cases of u.rrow wound i:-<, as ~hown by Dr. Bill, from 
the hl.'ad of the weapon hecoming <letached from t he :-;haft, and remaining 
in the wound U!S a. fol'C·ign body of the worst description. Tience the im
portance of not ha:-;tily pulling- the shaft a wa.v while Jea\·ing the beacl, and 
1 hC' equal importance of cnrefu l but pcr:5btent effort:-; to remo\·e the lattC'r. 
This may he clone h.v catching- the bead of the arrow with cu 1·v cd forceps, 
or in a stro n~ w ire loop, as rccommcncled Ly D;. Billi or it may be some
timC'S better to make n counter-opening, nnrl in cast-: of a. chest wo111Hl, if 
11c(·c~~ary for this purpose, even to cut thruu!!h the rih with n trephine. 

It is commonl.v believed that the Indian tribe~ nrnke u:.;e of poi:-mncd 
arrows; it would appear, howe\·er, from the reportR of Dr. Bill and other 
:mny surg"eons, that in reafay thi~ i:o: \·cry seldom dune; I am, hO\\'C\·er, 
informed by D1·. Schell, who was ~tationed for some time at Fort Ln,rntllie, 
that it i::. the uni,·cr~al custom to d ip the :trrow::; in bloo1l, which is allowed 
to dry on them, and it is not i111prol)a,blc, tbercfol'e, that septic m:itcrial 
may tbuR he occasionally inoc:ul:llcd through a wound. 

Tooth Wu11nds.-Quite sercrc injurif'B are occn~ionally inflicl('d by bitei5, 
evC'n when there iR no eridence of the intro(luction of an.v morhi<l pobon. 
The late Prof. Gross met with ca:-:es in which gre<1t infiamma.tion a nd suf
fering followed abrnRions of the luwd recei\·ecl in ,.;triking- another per:-1011 
on the mouth. and I ha.rn mv~elf i:;een a bite of tle thumb followed br 
fat.al tct:wus. Syphilis is ocCasionally inoculated in this way. • 
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The treatment of punctured wounds consists in the u~e of nnti~cptic or 
~imple anodyne d1·essings-, and in the adoption of mean::; to preVPnt tbc 
dC'\'C'IOpmcnL ol' ex('f'!-:~i,·c inflammation. 

P oisoned W ounds.-Thc f:>linys of Insects are seldom productive of 
i-erious to11~t'qucnccs, in thi:.; country nt Jea;oit. Jn tropical dimalc:5, the 
in~<·cts appear to be more venomou~. and, according to the rcportH of 

~ ~:·!~~n ~~~~no\\~ert 1~1i·~ ";~11:~·s~f~l~~~h ,,:~·~cl~~~~~·~·~· ~·~~: 1lc~~~~1 ~~1 11:~~11~~~:u~~~~~ 
ceded by gangrene, has occa!'ionnlly rc:-ultecl from thf' :-ling of a hce or the 
hitc of a mo:-:quito, proh~hly owing to idio:-.yncrn:-.y on the part of tlw 
patient. 'fhe puin of' a, :;:.t i n.~ lll:l)' be rclicrcd Uy the npplicalion of spirit 
of hart:::horn (aqua ammonire), and tile ::>llli!-<CCjuent inflammation !:iilould be 
treated on gcnt>ra l principles. 

Snoke Bitf'.-; arc often producti\'e of serious symptoms-, u11d not unfre
quently of den th. All ~uakc~. howC\'<'r, are not v~uomous; a11<l cvl'n in 
the ca~e of tho~e which nrc known to be poi1'onous, if hy the action of 
1Jiting- a few tirnPs they ha\·c exhau:-tcd their s-tock of ,·enorn (" hich, in 
thC' in~t:lnce of the rattle!"nnkc, is contltinecl in a !-'nrnll pouch untlt•r tbe 
uppN jaw), the wounds which they ca.n then inflic:L, until the rnnorn re
aecumulatcs. may he no more ~criou::; tlrnn other pu1wtured woumb or 
~imi!ar d1arncters. 

rrhe bite of the rattlcsnnke is u~uan,,- attended with much pain, thou~·h 
thio i~ not alway::- the ca~e; there is sometimes free extt·r1ial bleeding, ;rnd 
always rapid inter::;titial hemol'l'haµ·c, causing- grcnt ~welling of the affected 
11art, which is u~ually one or other e.'\trC'mity. ln ca,:es which terminate 
unfnvorabl_r, the swelling rapidly a:=:cend::; the lin1h, wbic: h i:-; deeply di~· 
colored: \·esicatiuns make their appearance, and the pnrt f'a\18 into a ~·an
grenous condition. 111 favorable ca~es., tbc ~welling nncl other local ~ymp
toms di~uppeor almost as rnpidly as tlwy cnme. The con1'titutiona l 
s_rmptom13 of rattlc:makc-poboning- are tl108e of extreme prostration, the 
111ind often remaining clear until within a few minutes of' the fatal i:-:~ue. 
Death may take plnee in u nry !:=hort time (forty n1inute:-; only in a, ca::-e 
reportrd by Dr. Slrnpleigh), from the direet <'llht of tlw poi:; :rn on the 
11en·ous sy::.tem, or after tbe Jap,:.e of sen•n:d days or weeks, from extensi,·e 
~Joughing and :mppura.tion re:::ult.in.z from tbe Jocnl injury. The co:lgula. 
bility of the blood appears to be much impn.ired by the cffec:t of the poi~on, 
thi:::; fact accounting for the great intcr::.t.itial hcmorrhngc, and con::.cquenL 
bwelling and di~coloration. 

Yarious suli~tarices ha\·e been proposed as antidotes to snake poi:5on, 
thooe which ha\·c attained mo~t reputation being· tile eou de lute (contain. 
i11p: ammonia). the 'l'anjore pill (of which ar~enic is a priucipal ingrPdient), 
Bibron's anti<lotc (containing corro:-)i\·c suUlimate, hrominc, and iodide of 
potassium), aud the liquor pot;.1s!"m, recomn1ended by Dr. John Shortt. 
Prof. Ilalf'ord, of .\ 11stralia, Jrn.5 propo~ecl the direct injcc:tio11 into the Ycins 
of dilute aqua ammonia;~, an<l has reported ~everal cases in which the trcat.M 
ment was followed by recovery. The use of ammon ia in this way might 
clouht less pro\'e efficacious as a cardittc stimulant, but the treatmL'nt bas 
completf'ly failed in the hands of Prof. Fa.yrcr, anJ there seems to have 
been a doubt as to the nmomou~ natorl' of thf' snakes in :;omr of tho~ccas('s 
in wbieb success followed the use of the remedy. The hypodermic u~c of 
am.monia ha; been successfully re::>orted to by Dr. Semple in a case of 
,'1/Jlderbilf' attended with gra,·e symptoms, and hy Dr. Elder in fom cnses 
of poh,.oning by the bite of the cop1Je1·head 01·. rell vipe1·. 

'l'hcre is no evidence of advantage from the use of any of the antidotes 
above mentioned in cases of rattlesnake.poisoning i the remedy attributed 
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to Prof Ribron, which was highly esteemed ri fl'W y<'Ul'S ago, is ~ow, I 
ht•lil•\·e, abandoned even hy thoi-e who mo~t hig-hly <'xtolled its nrtuc~. 
'l'he trl·atrncnt recommended hy Dr. S. Wdr .Mitdwll, who is one of the 
liighest living authoritie~ on this subject, consi:;ts i11 the internal ndminif'
tral.ion of alcoholic stimulus1 of cour:::.c not pusht'd to the point of produl"ing 
ckl·p intoxication, with !'uction by means of a cuppin:.r-glass, the applica
tion of carlJolic acid, diluted with half its weig-hL of alcohol, nnd the lo<:al 
use of the intennillent ligature. The intermittent ligature con::.ist~ of a 
tourniquet applied aborp the injured part. !'O as to interrupt the blood 
l"t11Tcnt except when momentnrily relaxt!d by the sur.~eon; by the USl' of 
thid means a smnll portion of the \'Cno111 can be admitted at a time into 
the gl•nernl circulation, and the Pnemy, as it were, met and fought in de
tnchments. 'l'he warmth of the body should be kept up to the normnl 
stundnrd, by the use of externa l heat; and 1 ~hould it be found impo~siblc 
to prt,duce sufficient ~timulation throug-h the stom:ich, the inhalation of the 
fumes of warm alcohol, or e\'en of ether, mi,;rht be re8orted to. Harber 
recommends the free u:-:c of 1wrnrnnganate of poto~~ium, in a fifteen.prr
l'Cllt. solution, injected into the t;urrounding tissues as well as applit·d to 
the wound. 

Fuyrct· recommends in the treatment of wounds inflicted by the cobra, 
or hy other poi~onous serpents of India., the application of n tight lignturc, 
with amputation, excision, or eauterizn.tion of the part, follO\Yed by thjj 
internal administration of bot ~pil'its and water, which be considers pre
ft·rahlf' to nmmonin., and by the uH• of external heat, galvanism, nod per
hap8 the cold douche. Should the breathing fail, artificial respiration 
!'hould be resorted to. in hopr that life may be prolonged until elimination 
of th~· poi:-011 has been eO'cctt>CL Lauder B1·u11ton suggests that the alcobol 
ndminii'ltered in cn!'es of blrnke-bitc does good hy coagulating poi:<onous 
materials excreted by the stonrnch, and tbus preventing re-absorption i he 
ad\'ii-;es that the stomach ~hould be wa5<hed out with alcohol, whilestrych
nin is givc11 hypodel'mic:dl_y to keep up the respirntion. 

Rilt'fi of Rabid Animal.-;, e~pedally cats, dog-s, woh·es, and, according to 
Drs. Jancwa_,. nod Yfolf, ~kunks, 1 rnmetimes pro,·e fotal through the occur
rt'nce of Jlydrophobia. The peculiar poison which produces this frightful 
nffcction appears to be communicated by merins of the !:mliva, though 
whether it originate in that !:lrcretion or be merely mixed with it, coming 
from other strncturcs of the mouth, i::; uncertain. 'l'he proportion of cat-es 
of hydrophobia to the numb~r of persons bitten hy dogs or other animals 
~upposecl to be mad, i~ n•ry small, only 71 deaths from this affection hav
ing occurred in London in twenty-nine y<>nrs, an nnnual average of le~s 
than 2t. After the reception of a bite the poi~on may remain latent for a 
vnriahlc period, the limitJO: of which ha,·c been placed at as short a time as 
one dny, n,nd at an interval a~ long- ns forty years. The truth appears to 
be thnt the stage of incubation may varv from about four weeks to e\e,·en 
n101nhi;:, Rometimes, however, undoulJtCdly snrpassin..,. the latter limit. 
'J'be difference is supposed hy Forster to depend on the.:->pnrt bitten, and the 
circumstances under which th<> bite is receiH<I. Jf the face be the :-eat 
of injury, the period of latency will probalJly not exceed four or five 
weeks, and if the db:iease have not appeared in that time, the patient may 
be cOll!-icler~d !'afe. When the hand is the part affctted, the period of 
latency nmes from live weeks to a year; an<l when the clothes have hern 
bitten through before the .skin is injured, several _veurs may elapse before 
the development of the d1::::cn~e. An apparcutly authC'ntic case has been 

1 Adami has olJsern:d an outhreak of ralJies among deer. 
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reported by Fi<reol, in which the period of in cubation wn~ two nncl a half 
yenrf.:, nn~l Col in has rceo1·<le<l a tase in whith it wn~ sni<l to have heen 
nearly li'ic years. The wound il-1 U!-llrnll~· Jwalccl Jong before any n1anife:0:.
tations of hydrophohia orcur, and the inrn~ion of the lntter is often unut
tc11ded by local Hy mptoms, though occns ionn ll y s hoot in!! pnins ahd twitch
in~~ an• felt at the F-en.t of original injury. The deve lopment of hydro
phobia is n:mn ll y prc(_·rdctl for :-ome d:i~·s by n feeli n~ of general malaiNe, 
together with chills, nushC'~, and giddiness. The mo!:it chn.rncteristic :-<peciol 
s.ym ptoms of the diF-casc, and tbo::.:e wbit h "Fcm~ter cous idC'rs in thcrn:--ch·es 
;.;ullicicnt fo r dia).!no:-:.tic purpO!"'('S, arc intense pnin and cutanro us :<cnsibility, 
and spa:<ms of the pharyngeal mu!-!clcs, n·11dcrin~ it alnio:-it impossible to 
~wnllow anything, but especially liquidi-:. 'l'o the1'<' there arc usuaJl.\r 
added a feeling of great anxiety and a ~en~<' of imrending dirnger, togctb(·r 
with delusions alternati ng with t he wildr~t d<.:lirium. There may be 
gcucrn l connilsio ni', while there arr almo:;t ulwnys ~pMmodic movements 
of the mouth and of the laryu~P:ll mu.;:cJr~. with f'xpec 1ornt ion of \·isrid 
and \'cry tenacious mucus rrnd s:a li\·a; hence the popular notion that the 
patient barh and trios to bite. 

Hy drophobia has, until recently, been t hou~ht an invariably fatal affec
tion, but instances of rcCO\'er.'' under tbc hypo<le rmi 1.: u ~e of wooraru ban.' 
IJccn recorded by Otfonburg, P olli, and B. A. \\' atpon. Death may occur 
in one clay, or lilf> mns UP prolonged for nrnrly a week. As a prei·entive 
measure, excision of the pnrt hittcn is u~ually recommrndcd. Youatt bad 
,!!!'eat confidence in cau te rization with nitrate of si h 'cr, arHI I may nclcl that 
I was told by n, negro, who had been for many years c hief" dog-catcher'' 
in this city, thot he himPelf had been bitten many times by dogs suspected 
of being mad, and hnd ne,·er ~uffered any unplca:-ant consequeuees, having 
nlwnys u:-('{l thi~ remedy. I am dispo~rcl. howen>r, to quc~tion (wit l1 ~Ir. 
For~ter) whether a.ny of the~e plans is really proclucti,·e of benefit; tho 
irnmen:-:e mnjority of bites will not be followC'd by hydrophobia under any 
circum:stances, and, on the other hand, hydrophoLia has occurred C\'CD ofter 
free excbion of the injured part. Dubo1.6 advi:ses tbe da il y adminbtration 
of large do~cs of bromide of potasHium during t he whole pt>riod u l i11cuba
tion. Peyroud S U .!!;.!C'~ts inoculations witli the e~sC'ntia l oil o f tansy. 
Wben the di~ert$'e occur~, tlw patient must be kept quiet inn. dnrkcued 
room, and free from nil avoidable ~ources of irritation; his strength mu:::.t 
he supported by s uch conC'entrated food a nd !-.timu l us aF- can be taken, or 
by nutritious enemuta, w hil e an icc-Uag 11111.r be placed to t he ~pine, as 
rueommcudcd by Dr. T odd nnd 1\1 r. Erich:-.en, and the \'iolcncc of t he 
!<pasms nwy be rclieHd by iubalati,>ns of ether, or nitrite of amyl (Forbes), 
or by the u:oe of large do!<eS of bromide of potnssium. Dr. J.B. Read sug
p-c:sts the hypodermic employment of gel~en1ium; G in freOt that of hoang
uan; and Nursimula, on lnclian physician, t hat of' atropia Uoui:.;;!'on 
:-: peaks very favorably of the em ploy ni e n t of a hot-air bath. llammoncl 
recommends the per~i-;tent employment of a primary current of e lectricit!·, 
one pole- being app lied to the hen<l, nnd tbt• other to the feet. Sk in k,Yin 
add~es trnnsfusion,and Cu her, following a hint of M agendie·s, intravenous 
inject ion:-:. of sa line so luti ons; br omide of puta~sium, udministered in this 
nn~riner, is recommended by Dubo~e; as already mentioned, se,·eral cures 
lrn YC been rrported from tbe ndministration of woorara, and others are 
~~1id to bave been obtained by the hypod<'rmic uPe of pilocarpin, by inhala
tions of oxygen, and by the e111ployment of the monobromate of camphor, 
of aconite, and of cannabis indic:a. In a cnso in which ~ymptoms of para
ly t ic rahies followed the prophyluctic treatment by }Ja!'teur'R rnetbod, 
)lu1·r i effected a cure by intraven ous injectious of the \·irus. '!'be only 
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post-111m·tem appearance YiRible to the naked e\·e, whil'h can Uc con.;idrrt·d 
n~ charn.c:tl1 ri!.Lir, i:-:, :H·col'din.z to Fur~ter, dilatation of thr pharynx i hut in 
1·Ul-'Cl" recorded b.'· Allhutt, Hnmmond, Gower:-;, nrul CheacllP, tht•rc wen• 

~~,:\~'.~~~i~:~:~~7.ri:~:~:i~~f;~~~~\~~t,~~!L~:,0~~~gg:~~jf ::;?;,1~·~,i~~:; 
the ncn·ouR structures in the ,·ic:initr of till' wound. and inflammaton· 
rhau;re . ., in the R:.ilirnry µlnml.;, hove- bcl·n noti1·ccl hy Ne1wcu, a:-; hav·l' 
hvper:.-emia and an ac:c111nul11tion of white eorpu.;cJcs in the kid11t·y~, by 
(.'oat~. 

Pasle1tr1.~ Prophylartic ll!elhrul aqainst Hydrophol>ia -1\ithin n fl•w 
year:-;,~\[. P:tsteur, the cmiucnt French ~c:it•nti:-:;t, ha!:i clainicd to h~nc db
CO\'Crccl a mode of preventing- I he <lc,·elupment of h.vdrophohia, both in 
the do~ and in man, iJy inoculation. According to Pa!oiteur, the \'irus of 
rabiC's i~ found chiefly in the :::pinal cord, thOuf!h it nl:-::o exi:-t:-: in othl'r 
parts of lhe ncn•ou:; ~y:-tcm and in tbe :-;aJi,·ory g-lnnds. Jts formation 
j_ .. prohahly owing: to the prcsrnce of a specinl microbe, though this ha:; 
not yet bcell pro\·ecl. Allrcp ha.; isolated a c:r.\·:-tnllizabh• ptomaine of l'X
trcmcly poisonous propertic:-> from the hrain and mrdulla ohlongata of rnh
\Jits :;;nffcring from raliic:-. Inoculation of tlw n<'n·ous centre's with \"irus 
introduced by trephining is commonly followed by the furious form of 
the diecase, while prirnlytic rabies j:-; produced Ly intr:.i\·enllus or hypo
dermic injections. The naturr of the anitnal throug-h which the poison 
J>US:'eS 111odifie5 its inten~ity, the }Wriod of intuhation in rabhits OC('11pyin.~ 
nhout two days more than in 7uinca-pig~. Yirus taken from a dog ant! 
inoeulatl·<l upon a series CJf monkeys becomes \\'l'akcnNI, but when inocu
lated upon a. serie~ or rnlJlJit::. or g-uinea.pig-:-; acquirl·::; added strcn~th, and, 
if re-inoculated upon a do,!!', producC's more nrnrhd effect~ en!n than tllC' 
viru" of "!:'-treet rabies, 1

' or that caul"ed b.'- thl' direct bitl' of a rabid dog. 
By u!:'ing- a weak drn-, lirsL, dog:; mn~· be afterward::; inorulated with that 
\\'bicb ji;; Stl'Ollg"CI', and by a. COU\':-;(' or SUC('(':;-.i:;i\"C inocuJotiOJl::O a i:;tatt• or 
imrnsccptibility to rabic!' may be induct.'cl. If -.cctions of the ~pina\ rorcl 
of a. dog dead of rabies he s11~pcnJcd in clr~· ail', the nmount of c:ontainNI 
virns is g-raclually dituini:~,hed, and the sur~·eon can Linn.; kPC'(l on hnnd a 
~cries of disca::;ed spinal c:ords of g-raduatt•d pot('ncy. Pasteur proct•etb 
a-, follows: Ha\-ing sccun:d, iJy :-;uece:-:sirc inoculations upon rabbits, a 

~·~~~~ ~}1i~~s~~d~1~e~·l~~l:1ic~h~f~·rr ~:"~:P~a~;;.:. ;~;~u;:~.~1~11:,11 ~: ~~('1:11;~:ti~ 
pota~~a. Daily he su:-pcnd-; in one of tbc=--e na-;k:s n !:'l'Ction of spi11a\ corcl 
fre:-<hly taken from a rabbit dead of sc\'Cn day:-' mhil't', itnd thus ::;ecurcs a 
::.eri~s ?~ ,·iruses of .g-.raclu11 ll~· lessening strcng;t h. To protect a dog from the 
pos~1b1llty of arqumng- rnlnes from the bit('~ of other mbid dofl"s (" strcl't 

;~~-~~e;~'{~d h~,. i\n~e~tsrr~b~;1~f11;~1·1~1; c~~~~;1 a,,~;~~ 17~~~u ~~! 11s~~~~~ ~ ~~ds~~J~1;~~,~~i ':~ 
Jo,..e .~di its virulenc~; the following <lily he repeat.;; the injection with a 
porllon of cord which ha::. beea hept two dn\·:s' Jes~ time, on the third 

~f;~ I~·~~~ o0r° ~h:ri ,~Je~~ i ~::~ ~: n :~~st ~;:·n~:~~y ~1~cn°:1 ~/~~;\· ~ mi~~c(cr~:~'~g c~~~ 
completc:s ~be dog'~ in~u,..ceptilJil_ity to the p~bon. Pa"'teur ndoptR a ~imi
lar plan rn inoculatrng human be111gs, nncl bchc\'l'~ tha~ in~usccptibility may 

~~~·::~.~~1~;;:1£;:\:·\~:'~;~;~:,;:.~·::,~;~~:'i:tl:~::~:;~~~:~:~:~~,~;~~r~x~~~.:,~~:,::~:: 
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\Jc ~ccured hy these propbylaclic inject.ions even after the perf.lon has 
Jw('ll bitlen b_,. a rn.\Jid dog, provided Lhat. the treatment is begun with 
,.;u!licient promptness. In his first. casP the eour:::;e of inoeulations occu
pied sixteC'n day~, hut he bas ~ubsequcntly shortened the time Lo ~cvrn 
days or !es;-:., an<l sometimes rrpeati:; the cour~e. C"p to December :1 1, 1881.i. 
lu· bi.ld t hu $ treated 2682 cas<·:=:. with 36 deaths, and other operator::; had 
eomm1111icated to him the reportlS of 830 cases with 13 deaths; 48 cases or 
wolf-bite, included in th<' abO\"C figures, had given 7 deaths. Of as:} 
1·a:--e~ of dog--bitc reported by Dujarclin-Bcaumetz as treated by Pa~tcur'~ 
method in the Department of the Seine cluri11g 1888, only 4 proved fatal, 
or 1.04 per cent., while of 105 case:::. not so tt'f'clted, 14 ended fatall.Y, or 
13.3 per cent.; of a total of 'i8~H3 ca:<e:-: trented at the JnstiLut J>astem up 
to the end of !SSH, 53, or O.fl7 per crnt., had, according to J'erdrix, pro\·ed 
fotal. Pa::tcur's experiments ha,·e hN·n repeated by Ernst, who finds 
( I ) that in the cord:.- and brain:-; of animals inol'lilatecl in Pasteur 1s Jah
<>ratory there exists a specific virus which is cnpal>le of producing similar 
"'yniptoms tbroug·h a Jong ~erie:s of animal~; (2) that these symptoms ul't' 
t·<.·rtainly prnduced by trepbining- and inoculation under the dura ma,te1·, 
hut Jess certain]_,- hy :-'UbCutaneOUS i11j ection; un tbal the Streng-th Of the 
\'it·us i~ l<.•:-.~cnecl by placing the spitrnl cords containi ng it. in a dry atmos
phere at an e\·en tf'mperaturej (4) that the f.iymptom:: produeccl hy inocu
lation onl~- appear after a period of in('ulJation, shorter when the virus is 
ino('u]atrd hy trephining than when hypodrrmicillly; (5) that inoculations 
practised after the nrnnner of Pa~teur protect in n marked manner n.ga.inst 
an inoculation with ,·irus of full :-.trcngth; and (G) that while heat destroys 
1he power of the viru~. cold docs not, and hence the rirus nrn,y be kept by 
freezing· the cord containing it until needed for use. ,-on Fri~eb contirmi:i 
:-:omc of Padeu1"~ co 1i c:lu::-io11s, but !irids that protectio11 against "street 
rabies'' can ont_v be obtained by ~ubclural i11jection, and that healthy ani
mal:< trra.tecl b~/ the method of intem·i,-e inoculation may them!."elves be
come affected with ruLics. · Jfo conclude!i, therefore, that c\·en the pois
:-;ihility of protecting- animn.I~ by inocu\atio11 i::; not dcn1on:-.trated i that 
There: is n0 reason to beliL•\·e that inoculation is pre\'entin in man; nnd 
that, on th" other hand, there i1' :-.trong rcalSOll lo belie\·e that rabies may 
he tnused hy the pl'Ophylat."tic inocnlationi:i tbemselH:-. Tlw accuracy a1Hl 
:;i.!!ni!icance of Pa!"lteur':< obserrntions have been ably disputed al:-;o b.'
othC'r writer::, a111011g- whom may be mentioned A br<.'u, PetN, Lutaud, 
:--lpitzka, and Dulle!'., of thi:-- cit\". On the other hand, the British Parlia
llll:'lltary Commis:--ion believes· that a positil't~ Fa\·inp: of life ha~ been 
l'ffected h~- preventive inoculation, though it concede~ that some deaths 
lrn \·e follum::d the use of the intcnsi\·e method, which, it is added, Pasteu1· 
11ow employ:; only in case,.: of extreme nl'J!ency. 

Lookin;:r at the matter from a practical point of ''icw, it rnur-.t be con
fh:--ecl, I think, that the expectations raised by Pa,-teur's early puhlicalio ns 
ha\"l' not hct·n fulfill<.1d. A con!-.iderable number of his patients who were 
l"Pported ns ha,·ing- been f'.11t·cessfulh- treated, ha,·e since died, sonic at lea1't 
nf them apparently from hydrophoi1ia; and there has, in son1e CH$eS, been 
~round for su,;:,pic ion that tbe cli~ease bas been cnusetl hy the preventiH· 
rnoculntion:-. tlll'm!'-clveg. lr rnu!'-t be rcmemhered, too, that while dog-biles 
are C"\"Cl')'\Yhcre ,·cry common, hydrophoLia is, in most localities, very 

~~~~·of rl~~ ~~ '~l~~;!~~- a0~li:::~;i~~~'.~~ r11~ ~:11~0~c~'\~i f~b~~1~!~~ 1;1~:,~:\'~~~,:t :,il~g~~'. 
two. rl'he surgeon shou ld therefore, I think, feel ,·ery certaiu that the 
vietim ~~ a dog.!Jitc is really threate11ed with hydrnphobia before advising 
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a mode of treatment which is not only of doubtful rfficacy, but may 
itself possibly cause the very disrase wbit:h it i:; intcndrU to pre\·cnt. 

Dissection Wounds are less frequently productiYe of unph·a~ant con:-:1'. 
quences at the present day, when anntornica\ subject~ n1·e prepared with 
antiseptic agents, than formerly; it is indeed much of'tcnC'r from mnking 
autopsies, especially in cases of erysipelas, puerperal peritoniti~, etc., tha11 
fro1r the dissection of ordinary suhject.s, that thi:-; form of poisoned wound 
is met with. Even in performing surgical operations, surgeons are occa. 
sionally exposed to this form of injury i witness the case of the late .Mr. 
C'ollis, of Dublin, who died from the effects of a. slight wound re('eiq•d 
in excising nn upper jaw. A cut received in di~!'l-ccting or in OJJeratin.!! 
mny net merely as any other wound, producing an infla111matory condition, 
wbich will of cour~e be aggravated if the per~on he in a depres5ed state 
of health when the injury is inflicted. Vndl'f snch circum,:,;tances, thl· 
wounded part will swell , becoming bot and painful, and the nei.zhborin!!'.' 
lymphatics will probahl.v become involved, with enlargement of the axil
lary glands and a conditio11 of general febrile disturbance. The inflamnrn
tion may end in resolution, or may run on to suppuration, pur~uing Hry 
much the ~ame course as a se,·ere whit.low. In other ca~es there is a po!-i
ti,·e inoculation of septic material, followed by diffuse cellular inflamma
tion, or by phlcg-monous erysipela~. involving a considerable part of tlw 
bod.\·, and attt>nded by extensi,·e suppurntion, and perhaps ~ I Oll;.!·hing; th4· 
general symptoms are tho~e of extreme dt!prePsion, and the patient dies of 
v.nemia or septicremia. or recover~ after a long and tedious conva lescenc(', 
witb his health, perhaps, permanently in1pa.irecl. Tl.ie fir:-;t symptom of 
this more r-;erious forn1 of the affection i~ usually a small vesicle, wbieh 
appears at the seat of the injury, sometimes within twelve hours, bu1 
usually on the second or third dny. 

1f a wouud is received in dissecting, it is proper to tie n li:.rnturc around 
the part to encourage bleeding, nncl to wa:::"b the wound tborouµ:hl_v with 
soap and water i after wbich suction should be practised, provided that 
there be no nhrasion about the mouth. rl'he benefit of ca.nterization in 
these cases ir-; somewhat doubtful, but if it be thought proper to cmplo.v it, 
~.trong nitric acid or the acid nitrate of mercu ry will probably prove tlw 
best agent. If, in spite of these precautionary measurns. the wound gi,•c 
further troublr, the lrE'atmcut 111ust vary according to the form which thl• 
symptoms assume. rrhc simple inflammatory affci.:tion which was fir!-t 
described should be trrated on general principles, poultices or other :;oothing 
applications being made to the injured pa.rt, and ln,xatives and cliapliorctfrs 
administered in terna lly. In the more ~erious form, in which there i:; ni
clcnce of blood.poisoning, more ai.:tive measure::. must be adopted: thl' 
vesicle and adjacent parts should be freely inci~cd. and the wound "·a~he<I 
with a solution of corrosive Sllhlimate, or dilute<[ tinrture of iodine. Ano
dyne fomentation s may then be applied, and the ::-;trength of the patient 
mu:"t be kept up by the free use of stimulants and food, with quinia., cam
phor, and ammonia. If abscessC's form, tbty i:;.hould b,e opened as soon a:0: 
fluctua.tion is detected. The proportion of reCO\'crif'S from tlib~ form of the 
affection is said by Travers to be but one in sevt>n; if the case terminaw 
fa,·or~bl.'> the patient should be sent aR soon as possible to the country, to 
recruit h1;:; shattered health by change of air and scene. 
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CHAPTER IX. 

GUNSHOT WO UNDS. 

IT is not my intention, nor, indeed, would it be pos~ible, within lho 
limits of this chapter, to attempt a full deRcription of gun:::hot injul'ie:.:, and 
of their modes of treatment. .American surgeons had an1ple opportunit ies 
for the study of this cla:.:s of inju ri es thirt.v or more years ago-more 
ample, it i:; to be hoped, than w ill again be afforded fo r a very lung pC'riod; 
sti ll , injuries from firearm:-; are of1en enoug h met with in c ivil prnctice to 
render it important fo r C\'cr~· surgeon to be familiar with the ir more promi. 
11ent features and peculiarities, and to be prepared to perform a ny of the 
op€'rntions which their treatment e:.:pec iall .\' demands. 

Characters of Gunshot Wounds. -These vflry according to the 
nature of 1be projectile by which the wound is inflicted, and tho force with 
which it produces its effect. 'l' be momentum of a ,irirnshot projectile is an 
important matter for the surgeon 's consideration. This depends upon two 
factorS-the mass 01· weigbt of the projectile, and the velocity whic h it 
possesses at tbe moment of striki ng the body; thus, if a cannon-ball aud a 
musket-Lall, moving with the same velocity, strike at tbe sa me moment, 
the cannon -ball, from its greater mass, will h:ivc a gTcater monumlum and 
will prod uce the .!(feater injury. A charge of powdt"r alone, without any 
ball, or the wadding of' t he ,!!Ull, if the lotte r be firf'd at short range, ma.v 
produce a !:erious or even fatal injury, the great velocity making up for 
the slight mas::i.. 

A charge of small ffhot, if the gun be discharged in close proximity to 
the person strnck, may enter the body en 11iaS15e, as it were, and produce a 
large, ragµed wound, as shown in Fig. 
~O; or if the hand be st rm:k, as occa. 
sionally happens to sportsmen from tLe 
premature cliscbarg-e of a fowling- piE:ct·, 
may ab:-,olutcly blo"" off a portion of the 
member as effectually as would be done 
by a piece or shell or rou11cl s hot firf>cl 
at a greo.ter distnnce. 'Vlurn ~mall ~bot 
~cutter before tht'y $t r ike, they produce 
slig lner wound~, ·t hough C\'eO then a 
~ingle ~ h ot may cle~troy the eye, or 
cause fatal hemorrhage IJy wounding a 
larg·e artery ur Hin. 

Bullel·WOll'nd.c; have increa~ed ~reatly 
in severity since t li e introduction of 
rifl ed muskets and of' conoidal balls. 
The old rnund mu!:lket-ball, tired from 
n. smooth bore, produced a co mpara· 
l ively sl ig-h t wound; thus, J have on 
!-ieveral occasions E-:eeu patients who lrnd 

-~··.~ •• )· · .. ~ 
~ 
~ 

what might be called" button. hole fractures" of the t ibi a, caused in this 
way: s imply a round apf' rtu re in the front of the bone, the ba ll sometimes 
lodging, and sometimes going complete ly through tbe limb, but causing 
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no i::plintcring, and no great Jr.cerulion of the soft tii::~ues. 'l'he peculiar 
i-hnpe of the modern c·onoidal bull cauFes it to meet with mucb less re:-;ist
:rnce from the air, while the spiral rotatol'_\· motion which is imparted lo it 
liy the grOO\'CS of the mod{'rn rifled firearm enables it to retain much J11on· 

of its initial ,·c\o<.:ity, and tlllis LO stl'ike with much greater momentum 
than the old form of musket-ball i moreon!I·, from its centre of gra,·ity 11ot 
1·oinciding with its centre of figure, in its pas~age through the oir it acquin's 
a peculiar dip, causing it to ::trike obliquely, making a large wound, 
ploup:biug and tearing up the soft pal'ts, and splintering the bonrs in all 
(.lirl'ctions. Thus, it is not uncommon for a long bone, such as the tibia 
or humerus, when struck h.\' a. co11oidal ball, to be splintered nnd t;plit both 
upwards and duwnwarcl~, to the cpiphp;enl lines, or e\·en into the ndjoin. 
ing al'ticulations. 1 

Round shot or cannon-balls, unless moving with Hry slight velol'ity, arc 
apt to tear off an entire lim b, or whatever part of the bod.v they mn..v linp
pcn to strike; cYen when 1llmost spent, and rolling :dong the ground with 
110 more apparent force than a teu-pin ball, thl·y are capahlC' of producing-
1110::.t frightful injuries, as it is i::.aid foolhardy :0;oldiers. ban occasionally 
lc:.irnt tu their cost, in attempting· to :;top such a spent ball with the foot. 
'J'he reai::.on is ohvious: though tbe velocity is slight, the ma~s and, there
fore, the momentum arc \'rry- /.{reat. On acct1unt of the g reat elasticity of 
the skin, it will o(·ca:-;ionally escape injury from the blowt= of spent !-hot. 
while the parti; beneath, bonc;o::, mu!-:icles, \'Ci::.seb, and nen·cs, may be fright
fully torn or completely pulpeffrd. Such are the injuries which used to he 
uttributcd to the effect:;:. of the wind of a ball pas:-.ing t·lo:::e to, but appa
n·11tly not com ing in contact with, the per;;;on wounded. 'l.'he:::c injuric:-; 
are apt to be follO\\'Cd by ganµTcne, which often seems to he clue to rupture 
(,i· the main artery, at a point higher than the seat of apparent lesion. 

::Jhell-wom1d;.; are among the most fatal injurie:-; met with in modern 
warfare. The explo~ion of a !-linglc shell ma_r kill or niortally wound quill· 
a number of per~ons; thl' injuries most analogou::; to thc:;c which arc met 
with in civi l life are such as arc produc·ed Uy accident~ in blasting- and 
rniniog, portio11s of metal or stone1 or ~plinters of \\-ood, being hurled 
,·iolcnLly by the force of the explosion a!!ai11st the bystanders, and often 
innictin,!!' most serious and PH'n fatal lacerations. 

Nature of Gunshot Wounds.- 1n whatever wny inflicted, gunshot 
wound:-: partake of lhe nature of contu).:cd wounds, nnd are often, ns we 
have seen, attended hy grent laceration, while in certain cases, especially 
in the slighter forms of shell wound, the soft parts mny be gplit to so111e di:-;
t:t11ce from the point of contact of the projectik', a nd in these ('1!SC"S a por
tion at least of the wound may Ue clean cut, and approach therefore to the 
uature of an incised wound. Whatever part is, however, directly touched 
liy tbe Lall, is almo~t invnriably so contusl·d as to be drpri,·ed of vitalit;·, 

~~dt l~ee 1~,~~I'~~ 11~ ~j;e~:t~n ~~u ~~~~1r ;s g~:~~\~ ~~,:~ o '~ !:~cl1111 :~~~c~f g1~:cde~~i t~1 i~/;~;~ 
luwed by more 01· l e~s sloughing. Jndecd, it is often said that e\·ery por
tion of the track of a ball ll\U!",t slough, and that in the ca).:.c, for instance, 
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of a perforating flesh wound of the <'xtrrmitif"!1, a tubular ~lough will be 
~rparatC'd 1 repre!1e nting exnrtl~· the c·oursc of I he ball. I believe, how<'vcr, 
th11t thi~ ml<' i~ not invn.riahl<' i in the early part or our lnlc war, when 
huck:'ihot were occa-.ionally u~cd in the form of" buck-and-ball-cartridge..;, ' 1 

J .-;aw ,:cvernl c11~es of Hr.'' smnll, perfornting- AeRh-wound~ thus produced, 
in which, altbou~h unclouhtcdl.'' the aperture:-' both of entrance lrncl or exit 
~loup:bed, the rlcPil pn1·t~ or the wound nppa1·pntly- henled without the oc
c· 11rre1H.'<' of sloug-hing; an cl to sappo~e thnt Ruc h mi ,g- ht he tht.~ cn~e is not at 
nll unrea:0;onoble, for the :->welling of the ti:'i~ues would rn ea:-;mably con,·<'rt 
i he clC'rpel' portio11 of till' wo11nd into n su hc11tn11eouf.i injury , placirig it thns 
in a condilion whieh, nR we know , will nllow of great laceration without 
inc,•itnble loss of vitality. The :--lou~hin.~ or gunshot wounclg is not duf', 
n.-. was formerly 8Uppo . ..:ecl, to an.\' poi,;:onous qualiti('s of the projectile, 1101· 
to its. templ'rnturc, 1 nor to any faru.: i('d ckvcloprnl'nt or electricity, hut 
:-;\mply to the t.'XCPi'SiVC cJc::rrce Of C'Olltll::'.iOll infiictetl IJy the ball, which, 
thn11•rh ll"'lllllJ.\· of ~nrnl\ ma~f.;. F:trikr~ with ~rC'at lllO!llf'llllilll . 

Wounds of Entrance and Exit.-~lost gunshot wound,;; lrnn~ two 
apertures, one whL•rc the hall \\Cnt in~ and the other wher<' it. C.'llllf' 011t. 
If there he but one wo1111d, it i~ prima-fncie evidc11ec that the hall has 
lullgNI and remains in the part; thou .!h more rarely a s1wnt ball ma.v drop 
out. hy the ~ame opeoing- as thaL by whi('h it entcrNI, or, striking- some 
prominent part, ns the hlrynx, or a rib, rnn.y be deflected from its course, 
:rnd, restraioecl b.'' the ela,.;;tieit.v or the $;kin, may make a complete circuit 
:~round the ebe...t or neck, a,;:. the ca:::<' ma~· he. coming- out aL la~t at the 
point at which it went in. " 'P ll-r1t.tested illustratiorHi of the.sc f'tfltemcrits 

:~1~';1c~e :en~~~ ~~~o~,~~;~i~ 1;1~~i:~~:;-t~,.:11~~f~;~';H.e ~1~att1:~e~·~1f~· 1~1~,~~11t~11~ ~~~ 
part; for a hall may split on a ricl~c or bone or other projecting object, 
one portion pas:-:ing ouL and nmking an itper111re or exit, while the other 
lod~es; or, which comes to the t:;ilme thirig-, two h:tll ::i nrny enter at 0111· 
openin!!'. one pal-'~in~ out and th C' other remaining. A~ain, there mny lw 
more than two wound:-:.. l had undC'l' my c·a.1·c, after the battle of Anti f'tn m, 
a Confederate Ro ldicr who hn<l thrC'e wounds in the fle ::; hy p.trt of the thigh i 
they were all in a linP, superficial llc . ..; h-wound~. almo:; t identical in nppear
a1we, and with neal'ly equal intC'rrnls hetwPC' n them. F.ithcr two balls had 
t·nte((:d tog-ether, nncl, l-il"Jlflratiri.!!' in the ti~bues, ha.cl come out. IJ.\· differt•nt 
apcrt11rr..;, or, which from the position of th<' wounds seemed morl' probnble, 
two balls had e11tered hy di;.:tintt opening-R. and, meetin!! ir1 the limb, had 
come out tO,l!<'lher. Not. unf'reqnently a hall perforate~ hot h lower extrc111-
itics, thus nrnkin,!!' four wounds, and I have even !;CCII liH wound,;, e\· i
dt>ntly made by tbe F:amf' b;1ll. Thus, I rPmcmber a. so lclirr who had np
parentl .r ))('en i;;truck hy a. hrdl paF:sin~ oblirpwl~· upward~, while his arm 
was flexed at the f'lbow nncl so mewhat elC'vnted; the hnll hnd g-rnzcd tl11· 
forearm, perforated the upper arm (ju~t mis~i n~ the brachia) nrtery), anti 
then {•ntcrcd the chest, supcrfieially woun<ling the lung, :tnd uiLimnlcly 
emerging below the F:cnp11la. 

The apertures of entrance and exit pre:5cnt somew hat difforcnt appear-

~;~;~~~;;~'.::~~!~;,~:~:.:~',1 ~~,~~g~
1

~:::~:t:~:.';:~~:;r:~1\'.i'.:~;1;i:~~:i1~,~:~:·;~~~;~\.!·:~~~.~~ 
that tlrn mode m I.mild carril',.; witli it a minntt:l quantity of 11.rdrocyanic acid, wliil.'11 

~:;.:.~;·::E:,:.~:i.~::·~~Ei.~::~~~~~::r~ .~~]::~~ r.i,:,.::~~~~·::!·~~~::~~,,~;·:'."~~:~~:~:r\::·::~.~~'. 
lllZl"'d dnrin!! \if1•; an<i a curiou <r.ca!woccur red during: our latt.>war, in which an oftict!r 
was mortally wouuifod throriylt 1/,e l111!111. 
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ances; these were better marked when round balls were in common ui;;e 
than at the present time, when gunshot wounds are usually inflicted hy 
conoidnl bullets. rrhe entrance wound is usually smaller thau that of exit, 
and, indeed, from the elasticity of the skin, often appear.:; smaller tha_n the 
ball which made it; its cdg-es arc rather inverted than evertcd, and, 1fthe 
weapon haf. been discharged a.t n. Yer.'r gJ10rt distance, the skin may be 
blackened by the explosion of the powder. The exit wound bas C\'Crtcd 
e<lges, is rugged, more irregular tha.u that of eutrance, and usually 
larger. These differcnce:i are owing to SP-vcral circumstances, among 
which may be enumerated the reduced velocity of the projectile at the 
moment of exit, the diminished degree of re~i)<h1nce offered by tbe soft 
parts, which at the point of exit are unsupported, and therefore more liable 
to laceration, and the actual increase in bulk of the projectile from carr_v
ing portions of ti!>sue before it-a similar cxphrnation to that g-ivcn by 
Teevan for .the laq:~er size of the exit than of the entrance wound in cases 
of punctured fracture of the skull. 

The statement above given may be considered as g-enernlly. thon).!'h not 
invariably, correct; thus, it is easy to understand how a conoidal ball, 
striking witb its Ion~ axis corresponding to the surface, mi;.rht make a 
large and ragged wound, aud, undcrg-oing partial rotation from the resist
:rnce of the tissues. might emerge point forward:;;, t.hus making the exit 
wound smaller and more regular than that of entrance. Again, the dis
tinctive appearances of the apertures may he obliterated, or their characters 
reversed, by the processea of sloughing- and suppuration. There is most 
sloughing at the point of entrance, for here the momentum of the projel?tile 
was gl'eatest, and hence, in the subsequent stal,!'e::) of a gunshot wound, 
the aperture of exit may be absolutely smaller than that by which the ball 
entered. 

Directi11n of Ball.-The direction taken by a ball in traversin!.!' a part 
i;-; usually ia a straight line from aperture to apet·tun.'. 'l'o thi~ rule thern 
arc, as already stated, exceptions, from deflection of the ball by means of 
a ridge of bone, tendon, fascia, etc. Still, the rule holds good in the im
mense majority of ca5'es. and the surgeon may often <lerive valuable in
formation by bearing it in mind; tbus, it ha.s bap1wned that in cnscs of 
~econdary hemor rhage it has been impossible to discover the source of 
hleediu.g-, till by plaring the patient in the exact position whieh he oc.:cupiC'<l 
when shot, and looking alon!.(" the line wbich the ball mu~t ha,-c taken, it 

~~~~ ~~~o~~~J~e~·v1i)~~i~tt~~~t ~~e~~;~c~~~~~11 ~'~a: \';g~l~~;~aG~~f1!~i1~1gtl~,~~u:~~17~ 
at once evident. A familiar instance of the value in another ret<peet of 
this n1ocle of examination is that which occurred to Sir AstlC'.V CoopC'r, 
wbo. by resorting to this plan in a ca~e of nlllrder, determined tbat the 
fo.tal shot could only bave been fired by the left ho.11d, a point of circum
:..taot,inl e\·iclence which eventually led to the deteclion and co1Hictio11 of 
the criminal. 

Symptoms of Gunshot Wounds.-The symptoms of g-um;hot 
wounds vary with the part. affected, the uature of the mis$ile, and other 
circumstances. The amount of ::;hork i:5, according- to Drs . .Mitchell, More
house, and Keen, a,pt to he greater in wounds about the u1)per third of 
~be bo~y than in otl~er parts. The attitl~de ~ssumcd hy the per~on shot, 
rnnuechately. on rC'ce1pt of the wound, vanes w1tb the locality of the latter; 
a man shot. lrl the head usually fall:; forward~, while one shot about the 
~boulder often involuntarily turns arouud, making a half revolution, or a 
('Omplete or e\'Cn two revolutions,_ before falling. The first stage of shock 
may be very evanescent, the patient when first ::;ccn being in a state of 
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"ilJ excitement, delirious, or even maniacal; this is ~aid to be particularly 
11oticeabJe in W0Ull<i:5 about the genital Ol'Ji'flllS. rrbe behndor or men 
"hen ~hot in battle is influenced by a nHiety of circum~tanccs; thu~. 
rnarked differences ha ,·e been oh:<.crvecl in nccordance with thC' race of thC' 
pPrson wounclf'd. 'l'be Ang-lo.Saxon is u~ually calm and pliilosophical; 
the Celt 5:omctimc~ ~n.\· and merry, and at other time:-; <lcprn~s.cd and 
µ;loom.\' i the 'l\>uton phlegmn.tic. The neg-ro soldiers during our late war 
were, acconlin,!?' to thr testimony of Dr. Brinton arid othC'r army surtreons, 
thC' most patient and enduring of all our wounded; another peculiarity 
was that. while the white troops of all rnct'S almo::.t innll'ialily threw 
away their mu~ket::; when !'hot, the net.!ro !'oldier a:-:. re,i.rularly hroug-ht 
hi:-. into hospital with hi111 1 and wa::; not satisfied to ham it. tliken from hi~ 
:--i;.rht. 

The pain of gu11F:.hot wounds is sometimes vel',Y sli.!tht i indC'ecl, in thr 
hf'at of action, a solclie1· i,;; orten unawarC' that he is woundf'd, till he feel:-; 
the trickling of blood, or ~res its !-'lain upon hiio; clothes. 'Vhen the shot 
i .. felt, the sen!'ation is variou:-;Jy cle:"eribed n.s that of a blow from a cane 
or sharp fol.tone, n$ a burning rather than a pain, or as an electric ~hoc:k. 
Jn :;ome ca::e~, ,,·hen nen'e trunks are involvf'd, there is mo:--t distrefl'sing 
pain referred to other and orca8ionally for different parts of the body i 
in other ca:-:e!S n. still more curiouio; phenomenon is ob;;;cn<'d, viz, locnl 
tl•111porary pnrnl_,·~i:s of motion and sen~ation, cau:"ed hy concussion or 
1·0111motion of a laq:re nene, from a ball passing near without dircctl_,. 
injuring it. 

Primary henwn·ha9e, contrnry to what might be snppO$.Cd, is not n 
prominent symptom of guo~hot wounds, but, when it docs occur to any 
µTeat extf'nt, u!'ual\y proHs almost instantly fatnl. Even whc11 a limb i~ 
(·atTied off by :t shell or round shot, the peculiar way in which the vcs!'el:-; 
nre torn asundn n.llows eontrnction and retraction to occur, and there is 
much Jes:;. bleeding- than would l>e anticipated. In ball-wound~ of the ex
trcmilies, the 1rntural elast.il'it~· and resilient•y of the \'CS$els seem to enablt.· 
1ht•m to elude the projectik•, and we often find the tract of a wound 
apparently cro~!-;ing directly the line of a mnin n.rtcr_v which yt:t has en
tin::ly escaped injury. In other cases, as in wounds of the lun.z, t.bcre is 
a sudden gu~h of l>lood, whid1 induces faintintr, and before the patient 
reconrs con:"cio11..;11e~s a clot for1ns, and the bleeding may not be renewed. 
Hence, death from hemorrhage on the battle-field i1'i a rarer oecnrrence than 
i:; g('nerally io;uppo:"ed; the ca:-;es which do prove fatal in this way are' 
usually tLo~e of wound of the hen.rt it~elf, or of one of the htrg-C' internal 
a1·1crics, suth a1.; the nortn or pulmonar.'' artery, or of wound at the root 
nf the ncd, where arterial retraction nnd contraction ('nnnot occur, and 
\\ hl.'re the condition may he additionally complicatf'd b.v the entranc:c of 
air into the ~real \·einf" in that situation. 1t is said, howen!r , that wh<'n 
1he new )lnnnlil'her rirle-1.>all has been employed, the number of death:-; 
from primary hrmonha.;rc has heen g-reatly incrca~cd. 

'l'bc secondary .o.;_11mvtoms of g-unshot wounds do not materially differ 
from tho!?'e of other lacerated and contused wounds of the sa111c sc,·eritL 
There is alwny,.; a g-ood deal of inOammation, with perhaps more s welli1lg 
than in ordinary l'Ontu:"ed wound~. attended by coni;titutional clisturbnnce, 
fl'VCf, and pNhap~ traumatic dc•Jil'ium. rfllC Rloug-h be~.('ins to separate 
nhout the sixth dlly; and \Yhen it has e11tirely come awa.y the extent of 
de,.tructwn is often found to he 111uc:h ~reMcr than was at Hr:o;t ~uppo!;ed. 
During tbc whole poriocl of separation of the ~lough there is great risk of 
~t'f"fmdary hemonhngp i this usually takrs place from the tenth to the 
fifteenth da.y, though it may occur as early as the fifth or a~ late as the 
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~)'1~~;~~tl~ . .v s~~1~~n~1:.:;;-;ic11~~~~o~r,~~~~1~~~:~~~ .o~l:·1?1~1 ~:c, t\~~ c~::~~:lu ~.~ ~r!ll J~~~'..~:,r: 
artt•ry by a Fpiculum of necroFed bone, aR in a ca!'e re<.·ordcd lJy Dr 
Cliisolm, in which bleeding occurn'd on the 328th day, or in tbc ~till mon· 
rt•nHtrkablc caFc recorded l>_v Dr. \\'illiom Hunt, in which fatal :-;cco1Hlar_\. 
hcmorrlrnge simi larly occurred nearly three years after receipt of the injur_,., 
whic.:h was not, however, in this instnnce a gunshot wound. E1·y.•d11e/a . .:.. 
py<£mio, ho.'<pdril gcwg1·ene, and tetanus nrny each pro,·e a cau:-e of d(:nth 
nfter g-un!--hot inj11ry, but do not, under Fucb circl1rn::;tauecti, prei"ent any 
different phenomena from 1 ho~c which they exhibit when occurring aflt'I' 
thf' lesions met with in ci,·il li fe. 

Treatment of Gunshot Wounds.-All gun:-;hot injuries may ht· 
divided, a.s rc•gartls the ri.uestion of treatment, into tho~c which do, nnd 
1 ho~e which do not, require amputation or excision. '!'hf' lHller tli,•hiiou 
i:-; Ii.\" far lhe more numerous, embradug most of 1bose whid1 are knO\\'ll 

ns fle:-h.wounds, together with all of 1he more serious clai::s of penetratin~r 
wound;:; of the g reat cavities of thr body. Thus, there nrf' 1aliul11ted in 
the third volume of the fiurgi<·a.l Jli::;lory of the War, only G0,2t~(} J!llll· 

:-hot frnc11ires nnd bone-contnl'ions of the extrf'mitie:-;, ns compnred with 
l 13,940 simple fle~h.wounds of the same parts. The immediate imlication:-: 
fur ll'eatment, in a. case of p:uni::.bot wonnrl in which the que~tion of opera 
t ive iritC'rferencc docs not a ri l'c. arc three in number, Yiz., {I) lo promott> 
reaction. (2) to a!'l'est hemorrha~e, and (3) to remo\·e all foreign bodic::;. 
rl'he firl't point ha:-; alread.Y been sufficiently considered in prHiou~ chapters, 
anti need not be again referred to 

IJl:'morrhage-\Vitb regard to the a1TPi-;l of lu•mmT!lfJyP, from what wa,. 
~aid above it will he seen tha,t there are compara.tivcl.v few case?. in which 
the !':11rgeon has the opportu nity to treat primary bleedin,!!. Jn near!~· 
246,000 cases of gunshot wound treated during- thC' late war in thi~ 
coun1ry, there were hnt l lfi5 ligation1' of arterie:=;, and mo:-t of thep.e Wf'n· 

for secondnr.v, not prinrnry, hcmorrha!!_·c. Still, ca::;es are occa,ionally met 
wi th in whi«li patients die from avoidable bleeding- on the fi1·\d of battle, 
as is i::.aicl to ha\•e happened in the case of a di)l;tingui:.;hc<l officer in thf' 
Confederate service, who hied to death from a wound of the posl.t:!rior ti1Ji11l 
artery, and wbo~e life mig-ht not improbably bavc been siwccl b.'' prompt 
li!.rt~tion of the wounded \·esscl. For temporn.r."· control of the blccclinrr 
artery the 1;urg-con may use tlw orclina 1·y to11rniqn<'t, or may improvi.::l' 
onr in the form of the common Sp:.rnish windla.i::s (Fig .. :!9), twi~ting tht• 
knot with a drnm.stick or the ha11dlc of a sword. I t hits hC'en recom
mended to distribute lil'lcl tourniquets to soldier~ on the eve of a hattll', 

~~:~~~1~~,~~''.F~/~;~o;~'~i~:~;:;,~~,'.·!i~,i:~:'~:,~;~~~~~~;~~'.~i~::i'.1~:,~;e~·r,~!~'.~~~~'.:'.'.~::~ 
4Jf the tourniquet so g reat, as to render the di~trihntion of thc;:;e in!"tru
nwnts ~mong troops more proclui:ti\·l· of harm than o f bc·ne!it 

~uppo~e a sur;..{eon to find <t man who has evidl'ntly lo:-.t a. g1·eat deal of 
hloocl, \nth a dcc•p wound filled bv a recent clot which hni:: for t he moment 
1:heckNI the hemorrhage, whatcol1r~e :-houlU he pur:o;ue<I? ]f t.he wound 
wl're in a situation in whith it would he difficult or even impo><sibll' to 
apply a, ligature, as in the clwst or abdomen, there C'On be no que::;tion that 
1hc propt'r cnur~e would be to allow the clot to remain. in hop(• that unclC"r 
it~ protc·ction the wounded ve:.;s.el would clo~c l)y the natur:.ll procl'sH':' 
which will be considered hereafter i and C\'Cn if the W('l1rnd \H•rc in one of 
the extremities, it would probably Uc ri~ht to wait until foll reaction had 
occurred before running the ribk of provoking frl'tih Ulc('{ling by han<lling-
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the wouncl. If, on the other hand, thr wounde<l \'('~::;cl were in nn f'a~ily 
;H;Cl·::;~ihle situation, aod the pntient not much ex lw.u ~tcd, it wou Id b(· bctll'r 
to romo,·c the clot a:-; a11y other fore ign body, and to apply tbe proper 
tn .. ·innH.•nt directly to th{' woutHkd n.rtNy. 

Bnnornl of F'orei9n Bodies.-Blrclling ha Ying C('fi~Nl , and the pnticnt 
havinµ: renctcd Rufficic ntly to heat· l'Xarnination oft.he wound, the surgeon 
:--hould procC'cd to remo\'C all foreig-n bodie~, the ball, if it 
111ne not pa.;::;cd out, and nny portion of wndcli11g, clothing, ( 
de., that may have ente1·ed t he wound. Partit.:les of gunpowder l 
may he picked 0111 with the poi11t of a sharp knife, or, il is said, 
may he remO\'Nl hy painting' th<' parl with c<pud parts of bin· 
iodide of ammonium nnd cli:-;tilled wal1•r, follow(•(\ IJy dil:Jtc 
h.vch0chloric acid. The fing-et· con:-:titutf'~ the bt.•1't prol)l. frH all 
partf':. within it::; rearh, but for l'xploration of thC' cleC'per portions 
of tbc wound, ,·arious bullct-probC'~ may Ue cm1>lny<'tl. Ni!alrm 1s 
11robe differ:; from 1 lw ordinary forn1 of th<' in:->trnmcnt in lieing-
eapped with unglazed porct.'lain, whir..:h, by recci,·in;! n nietallic 
:-;trt:ak, $urely indicates tht• pre~ence of a leaden kill, if tlw hitter 
come in ronta<'t with it. 1 11 wa~ by mean~ of tlii:-: probe that 
1hr eminent P1·ench ~lll'geon ,,-hose 1rnme it. hea1·~ wa!"- enahl<'d 
to dcmon~tratl' the prPsencc of a ball in the wound of the cck•-
hratcd Italian Gcncrnl. Ga!·ibaldi. Long-more ~pe~1ks fo\·ora.Uly 
of Lecompte1.s" ;.;tyfel-pince, 11 or" 7Jrobt>-nippe1·:,;, 11 b_v \\·hic:h the 
!'u rg-eon ran withdraw a minute portion of a foreign body for 
t•x11mination Culbertson ha::. dedsed a meen-;chm1m p1·0Ue 
which ~erve~ the pnrpo~e of ~·e1aton 1 ;-; instrument, and ii:;; besides 
prodded with n r oug ht•Jl(•cl surface to catch rrnd withdraw fila-
ments of clothing, etc., which may he in the wound. Electric 
probn, containing two in;:.ulated wires, have l>f'en dc,·istd hy 
l"il\'t'e and other:', for the detection of ball~, the cffpet of the me
tallic contact being to complete thl! circuit, and thu~ indirate the 
nat,m·f' of the foreiE?"n body. Dr. Bill invented an ingenious 
magnetic prnbe. cmployin:-r the auclient of a. telephone as an in
dicator. An older instrnment is the dnon or re1.:e1·berati11g 
w·obP of VE:-:.trangl', an ll'i :-.h surg<'on, \\"hich is pro,·idecl wi1h 
;1 small ~oundin.!:!,"-l>oa.rd to i11dicatc to the ear the 1rnLure of the 
hody ~tnwk. Denenx ~u~g(•,..,t~ the use of' a probe carrying a 
nrn.ss of charpi<' dipped in dilut e a<·etfc add; by contftct with 
the ball the acetate t)f lead i:-' formNl, and the presence of the metal ma_v 
then bC> demonstrated h_v nwans of suitahlc reagl'nt~. Uhler, of l\Inry
land. injects dihite a(·Plic 01· dilute nitric n.cid, and then tests the injected 
fluid for lend and iron re:-;peclin.•ly. 2 H thr cour::;c of 1hc hall be \"Cry cir
euitous, advnntag-e ma.v be derived from the use of jle:rible vrobes, such 
as those of Sayre, Steel, Sarazin, a.nd other surgeon~. For the exfracti011 
of hnlls, forceps of various kind5 may be employed, or, if the ball he cm
hcdded in bom., it ma..v sometimes hC' removed by the tirefond, or screw 
l'xtrac:tor (Fi.~. 93); \\'hilc if supcrficia.l, i t may of11·n he l'<'adily turned 
out with a Fl.Coop, or with the extremity of an orcli riary g-rooved director. 
In other cases, agnin, n ball i~ most con\·l•nicn tl .v reached by n1cans of n. 
eo11nter-opcning-. B('sitle the inform ation ::iffonl(•d b_,. the finger or probf' as 
to the prc.--ence und position of foreign bodies, the surgeon can thus obtain 



186 GUNSHOT WOUNDS. 

valualile knowlcdn-e a~ to the condition of the wt)un<l it~clf, and, in caH .. 
the bone have u:•t•n injun•d, as to the f'Xtent of it~ comrninutiou. The 

FJG.92.-Dulletfor~p~ 

Rplinters of hone produce<l hy gun~hot injurieR were r la:;:.sified by Dupu.l'. 
trcn into primary, seconda 1· y, and tertinry spliuters o r seque~tru. The 

primary arc ~uch as arc errt irely detacbc·d, and i-.hould he immediatl'ly 
extra<·tcd, as they will otherwi:sc producr irritation, acting- as foreign 
Loclit"':4; the seco11da1·y sequc:-5tra are partially deluchcd, and if very loof.:e 
~hould be removed, Lut if pretty firm may be pu~hcd back into place; tht· 
/Prliory ~hould always be prc~ervcd, as their vitality is not much im· 
paired, and they !:'f'rve a most useful purpose in a:ssi::;ting rrcovery by 
~trengtb('ning thr 1iew-formetl callus. 

Dri'ssinq.-Thc wound being freed from a.II foreig-n bodieR, loose !'plin
tcrs, etc .. the sur_!(eon proceeds to dress it. It wn::; formerly the almo:-t 
universa.1 custom toealar/.!C gunshot wounds w ith the knife, and this prat'
tice, un<lcr the name of dibridemenl, is ~till pursued hy nrnny European 
suq.~eon::; . It is cloubtle:::.s useful in some cn~es, where there i:-> much swell
ing, c:i.pecially in the :-uppurntive stage, to make 111ore or le~::; free incisionii 
to relie\·e exct:~f.:i\·c ten:;ion, just as would be done in the ca.;;e of an.r other 
wound in which the oriµ:inal opening' did not give sullicient \·ent; but iu 
the immen~c mnjority of cases of gunsbot injury this treatment is 11ot at 
all nece~:::ary. 

Gunshot wound::; art• to be t reatrcl on the ordinary principlrs which ,!.'"uide 
the surgeon in the ma.na,!.{cment of other injuries, and require no 8pec:ial or 
t•xclusi\'C dressin~. Co\<l water was 11101't exten~ivt·ly employed during 
onr late war, and as a primary application answcr!"i very well; if too Ion~ 
tontinued, howeve1·, it prodw.:es a cl<'pre~sing influeuce on the part, the 

~~;!,'.~·;,~,i:~~i~i:~!~~~~:~=~~\1fi~·:;;~"::~~'.;~:.1~:~~~:~~~:~~~~~~<l"'.i~r·~~'.%}~'~~~~; 
!-~~e,i ~ ~~r ~;~~ti~:~~ n ~ 1~~ ~~~1~{i~1~:~~~~1~~o~~c~~i1~~s:'~~eu:~~)~f 1:~11!):.~~'~ t~~, s:t~~ 
when Lhe procel"8 of j!ranulation is fairl.v est11hlishecl. During- the period 
of separation of the sloug-hs, if, from the poi;ition of the wound, there i~ 
reason to fea.r the occun·ence of ~econdary hernorrh~lgc, it is well to nppl_r 
a tourniquet, or an E~nrnrch's tulie. loo1'cly around tbe limh aboV<' tlw 
i:;eat of injury, unc.l to in~truct an ottcndnnt in its use, so that it may be 
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tightened on the fir::-t onset of bleeriing. By the employmrnt of this prn
t'isional lo11rnirfl't'f, n:; it i:; called, many lives may be 5a,·ed that would 
otberwi:"e in<'dtabh· he lo~t. 

Amputation i nd Exci sion in Gumhot Inj uries.-Amp11tafion 

~:=~·c~: i r~~~~:·~~ ~:~~~~~r:· I ::~1 ~n~:;e~~ ife~.~~~~~i~~ u~~:~nl.~:'" b~·a ~i~~~n~~r~~~~~ 
nr by n fra!'.!ment of a :c;.hell, there i:; nothing for tht' surgeon to do but to 
improH the form of the s.tump thus 111ade, and endeavor to promote its 
healing-. ).[any ca"'r,. of !'.!Un- hot frncture require amputation, either from 
extent of Jt:> .. ion of the bone it~e\f, or from the concomitant injury to the 
:--l)ft parts. E:"pecially do wound5 of the main arterit'~ and ncn-e:; of a limb. 
in conjunction with fracture, demand amputation. EHn if the bone it:--elf 
ltt• not injured, it may be so exten:--inly d1.:uuded that remornl of the limb 
hecomcs the :--urzf'on'~ only rccour~e. \Y hcn it i~ e,·ident that, from the 
~e\erit~· of the iojur.'·· amputation will be required, it ~hould, in necord· 
ance with tbe prinriplc~ enunciated in Cbapter YI.. l>e performed n5 ,..oon 
ns po::;~ible after the occurrence of rc>action. 1t may, howe,·er, e,·en in 
l':J'"'e~ which nt firi't p1·omii'e well. be required. as will he "'een hereafter, a.., 
a ~e('ondary operation. ou acf'ount of the occurrence of ben1orrbage, of acute 
suppurath·e o"tco.myelitis. or of extcnsh·e necro,.;,is 

The introduction 11f E.rci1'ion of Hone~ and Joint.~ a~ r1 sub-.titute for 
amputation in military practice, i~c1>1nparntivel.'· an affair of modern time~ i 
the operation bn~. bowen·r, been so :<11ccc5..,ful, at Jen.tit in the upper ex
tremity, that it may now be :-:aid that in most ca5c.;, of injury of thi...; part 
of the bodt" exci~ion "'hould he the "'llr!!eon'.:' fir,..t thou!?'ht, and ~hould be 
prererrrd tO amputation whenHer the de:--truction of part..:i. docti not mani
fe:!tl_,. reader the btter opcrntioo imperath·c. 

fiho11lder -Gun~hot fracture:;; i1Hoh:"ing the Rhonlder.joint ,·ery often 
require exci:--ion, the operation h~Hill!'.!, apparently. been fi1·-.t employed by 
Perry in l 7fl2. Tbc statistics of the oprration during our late war, as 

:·~:1~d~~tbi'3~r. ~·t~:· .~~~~nfit;·0~~~,.0f3: 0,~r ~:~et~· ro:.L'll:~i~1~~~~,~~ 54~r~e~·ne0c~·:~ 
for intermediate, and 2U.3 per cent. for "'econdary ca.::eti. Tbi.s proportion 
i;: Je,.~ favorable lban that of .::houldcr·joint amputalion, of which th~ mor
tality durin!! our war wa~. according to the :"ame authority, 29.l per cent. 
Expectant trentmrnt (rc~en·ed of cour::-c for :"eleC'lcd ca~c::i) µ:a,·e a death· 
ra1e of only 27.5 per ceut. Gurlt'-, table~ cmhrncc I 1)61 ca ... es of exci:;ion, 
witb 567 dt-nth,., a mortality of 3-1. 7 per tent. In ~pite of its ~lightly 
~reatl:'r fatality, exci--ion :-.hould, I tbink, he preferred to amputation in 
any ca~e admiuin:t of n cboice between the two op,•ratiou~. En:•n if the 
humerus be ,..pJit for a con~lderable di-.tance <lownward.:ii through its shaft, 
t•xci,.ion may ~till be prncti-cd, not a. few iu-.tance:; having occurred dur. 
in,!! our war in which ,·ery lar2'e portion-. of the huruerus were removed 
by l'xci,.ion, a u:--eful hand and fon·arm bein!! tbu:" pre::ened. 

Elbou·.-Exci:!ion of the elbow, introduced into military practice h.'· 
Pen·~', wn:-- frl'cp1entl~· performed during- our war, 1 764 cn~es being· notrd 
iu Dr. Otis':S S11rgi1·ol Hi~tory. In 716 of theP:e ca,..e~. in which the result~ 
are known. there were 165 dl•ath:", a mortality of 23 ptr cent. 'l'be dratb· 
rail', nccording- to the,.;c fi!!urcs, would 11ppear to be slig-htl.r le;.,.; tbaa that 
of amputation of the lower third of the :irm, 25 fl pt>r cent.. and hence ex
ci:--ion ,.hould l>e preferred in oil :Suitable cn,..ei;. The ::;econdary were more 
succc:;:sful tbnn tbe primnry exci~ion:;1 while the intermedi11te operation:; 
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~;~~:~;~~~:;;,;~~::~~~::z.!~:~,~o~:·:~;;;~~'.~11l;~~~1!~~:,~\:~~~1E'~;·;a~~:~~::= 
and his v iew is adopted by Hn eter, Lan~enheck,· and G ul'l t; but the l:!X· 

pcrieoce of ou 1· war, a~ ui\'f'n Uy Dr. Otis, il"i deeidcdly i.:- fa ,·or o f the morr 
:-;weepi ng- operation. Gu rl t's ta.hl('i':. give l-!38 co.:-:e::; of elbow exci8ion 
with 34-9 deaths, a mortality of 2.t.87 per cent. 

lrri,,.1.-Excbion of the wrist-joint hali not been rnu,·h prncfo:ed in mili
ta r_\' su rgery i the resul ts of s uch operations as al'C recorded ba ve been 
s uffi ciently sat isfactory as re,!nird~ lift', Lnt rather un~atisfactor.v a..; rega1·ds 
t li e utility of the prc:-:en·ed limb. Dr. Oti::.; records 90 case$. of which i.-,, 
or 1G.6 'i per ceat., terminated fatally. Uurlt gives 183 ca.::es with only 20 
deaths 

f/ip.-Gunshot injuries of the hip-j oint are uni,·erRally regn.rded n,.; 
among- the g- ra,·e:-:t injuries met with in rnilitary pnu-tic:e. The compara
tive advn.ntag-es of ext·ision, 1 amputation, and cxpeetn.nt treatment in the::-c 
t·a.st's IUl\'e been full,\' and ably inve:::ti!.!·atecl hy Drs. ()Lis and Jlnnting
ton, U. S . .A., in the third \'Oiume of t he Surgiral Hi .... tory of the IViu, 
and the statist ics which bear upon the question are exhibi ted in the fol
lowing table::;:-

Agg1'egate 

Aggr ... gatc 

S::l 
:1:1 
40 
ll 
66 

254 

4:J 
(jQ 

4l 
27 

75 
52 
33 

4 
6l 

HS 

"""'""'"· 1 ~:·~·--~'"' 
%.6 

15 63.-t 
3 88.8 

23 Sb.5 

\)}.4 
9-t.5 
825 
Bti.2 
93.8 

- -----
~8 1 SS.9l 

Gurlt'i;; ~tati~t i c~ show very much the same mortality, 139 cases ba.ving 
giw•11 122 deaths, or 88.4 per cent 

The mortality in ca~es treated during- 011r war by expecta ncy was ~8.8 
prr cent. Durin.g- the late Fran<'o-Prussian war, as report.eel b.v Richter, 
33 cn~cs of wound or t he hip, trC'atcd b_,. <'xpcctancy. furni:-:hed 3 1 death" 
and 21 t reated by exc i:;ion 18 den.tin;, while 11 hip-joint a mp utations all 
t f'r min atC'd fatally. 

From these f:lcts the conclu sion is fairl_,, drawn thnt, in any case of 
1111complicated gurn.-hot frnctnre or the hip-joint, pri n1ary cxeis ion should 
be prt:fl'rrcd to any other mode of treMment. Of conr:--e, t here may be such 
extensive destruct.ion of parts as to put excision 011t of the qum;tion, an!l 
in such cn~es the :-:ur~eon rnu!-'lt still ha\'e re(·oursc to what ITennen calle(l 
the" tremcndou::: nltenrnti,·e" of hip-joint amputation, an operation which 
may also be required secondarily, after an unsuccessful attempt to save 

1 First adoptl"rl in military practice hy Oppenh<.>im, in 1829 . 
2 Doui.Jtrul cases omitted iu computing percentages. 
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the limb. 'L'hc accompanying- illn:-;trntiou (Fig-. 94), from a photog-raph, 
!:,how:-) lhc condition 11f the bone in a ca~c in which I p<'rforn1cd (uu. 
:-.nrccssfully) ~econdnry amputation at the hip-joint, for 
µ"llll~hot frntturc of the hC'nd and llC'ck of the fc 11 111r. The 
:-pecimen is now in the mu~eum of the Epi~copnl llo:;
pital. 

J(11ee.-' 1 Wound:i of thC' knee-joint," ~ny::; Guthrie, 
"from mu~ht-halll4, with fractun~ of tho bonC's <·0111-
po:-.ing- it, n·q11i 1·c immediate amputation.1' Unfortu
nntcly, this rule stilt hold:-; frOocl. The ~tatistics of 
t•xci:-ion of the knee-joint, for l!un,,hot injury (fir~l per
formed by Fahie, in 1801 ), ha,-c been partitularly in,·cs
tig-ated by Cow•in, Chenu, Lotzhe<"k, Kii"Ster, Culbert
i-on, Gurlt, and Oti:-: a11d ITuntin~ton. Cousin finds thi1t 
:;:~ cn~es of' total exci-.ion ha,·e gin'.'n ;) rcco,·eries. and 28 
llL•ath:; t85 per ceat.), whil(' 11 cn:-;cs of partial exei:;ion 
lm,·egiven hutoncrecoq•ryancl 10deaths(91 percent.). 
()f the whoJL• -i4 Cll:Sl':O:, 38 Jlrt>V{'d fat11 I, n mortality uf 
o\·er 86 per cent. ChC'nu's ligurC' .... , <lNi,·ecl from the l°l'· 
cords of the Franco-Pn1!'::5ia11 war, ~bow a still larger 
1!t-ath-rate, 37 complete exci~ions lrn.l'ing i:rh·en aa 
1\t-nth:; ("5fl 1wr cent.), aud (if> partial exci:;ions G2 deaths 
(fl5 per cent.), or tlil' whole 102 cn..;c . ..: 95 <lea.tbs, a mor-
1ality of on:1· 93 per cent. Lotzl>cc:k1s and .Kii·ncr'..; 
i-.lalil'>lics, though ,::omC'whnt more foxoraUle, ::trf' still fr3tturcofhip. 
:-.uflicicutly gloomy, t.i6 cn~c" collected by the former 

~;~::ii~~,r;f l,\::~~:t~~i'.·~>:~i(~:i;~ 1,~t~~;:.:~.~J }1~ei:~J:~f ~f .~;~;,~!~~~~:~;~.:~ 
tal~~~.g~~~~ \:1~id c~~~~ t~~·1i~~o:1 \~, ~::~:11~"l 1~ ~~~o;·~~Ji:1~.::~: ~I! k~18e~:j~i~~l~t~ci~ion 
~~1~ ~1~~:~~h~t\1~:!~~~;;.~~~ . dr~~!~~:dr!~~ ·~~~ l:~~a.~~e~~r~~~~fi~h~h~~ ~~~~:·!~~~! ~~l~;;e ~~ 

G9 ,. 18 7:~. l 
li7 51:; b 87.8 
,1 ::?:1 15 ti~.ri 
13 b 4 ti!i.ti 

Aggrcgalc 190 /:"i.OI 

The sanH.' author:-; gi''<' the tleath-rate of gun::.hot fracture;; of the kuf'c 
tl'CUtt'd Uy PXpectanl'y as 51.3 per tent. Ju our own army , during tlu.· hilc 
wnr, it was fiO 6 per cent. 
. When we compare the abo,·e fi~nrrs· with the death-ratC' of amput:ition 
111 the lower thi1·d of t lw 1hiµ:h (55 per c:ent. acc:ordin!!' to Lcg-ou(•!;t, 50 per 

~·~:~ ;·, ~~~0~~!,';f u~~o~ ~c~<:~~·1 )~~~~L'~f ~~r~1~ t ~l~~~~~"cl~i1~f 0:1° o~! \i~ i: 'j~i 111 ~ u~l1~~ ~i 
h<.> hanisbrcl from the practice of military surgrry, and that the rule $houl<I 
.~~::tbi: ~c::::l~~lr tl:~!~~~:~~~~!~·e, that every gun~hot fraeturc of tbc kn<'t'· 

.Ankle.-Fifty cnbel:i of complete excis ion of the ankle (fir~t employed in 

1 Doubtful cases omitt~d in computing p~rcentAgt:s. 
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military practice by I..nng-enbcl'k, in 1859) are rcportC'd by Grosshcim Ill' 

having occurred durin~ t he late Franco-Prui-!:oiiun wor i of these . 26 tcrnli
uatcd in recovery, and 20 in detUh, the result in 4 CO!SCS aot ha\·ing- bcrn 
n~certnined; partial cxci:.: ions ( including opcrati onJS upon the tar;;:nl hone~} 
were more s uceessfu l, 47 ca~cs havin g g iv en :n recoveries and on ly 14 
deaths. Gurlt'o fi g ures Pmbrace 150 ca!'leS with 5 1 death~, a mortality of 
84 pc•r cent. Dr;0;. Otis null iluntin g-ton tabulate in a ll 183 cases, in Li li 
of which the results ba,·c been asce rtained . De:1th occur red in 5~ of thci"e, 
showing a mortality percentage of 32.9-a death.rat~ considerably bight!r 
than t hat of eit her amputation or expectancy . 

G101:-:hol Prar·t11rt>s of /:iha/IR of Long Rones ,·ery common ly require 
nmputation. '!'be prcscrvntion of a limiJ which is the scat of s uch an in. 
jnry can lcl5s often be effected now than formerly, on accou nt of the g-mlL 
:-:e,·erity of t he bone lcs io11R produred by the use· of the conoicla l bullet 11nJ 
of' the modern impru ,·ed for nu:. o f lirt'a rm . The rc!s ult s o f exc i ~io n in Ru('h 

Clll5C~, <luring- our wn r, are !oi hown in the following ta hie taken from the 
second anll third ,·o lum cs of the S11rgical History :-

llum l:!rus . 
Bones of forearm 
1'.!utncarpal lxincs 
}'1•1nnr • 
nrm~s of IPg . 
Metatarsal \Jones 

191 
lll9 
10 

l}(i 
1(18 

18 

Fu ... 95.-Re'1111lofparti11l exdsionor rndius for 
gun11h fJI injury. {From n pa1 i(•111 in l hl• Epi~t.'Qpal 
.llospital.) 

:~~· I 104 
51 

275 
75 

l'ndetcr· 
mint'd 

28 
21 

2 
8 
4 
4 

696 
986 
11i.i 
175 
387 

97 

28.5 
11.2 

8.8 
69 ...l 
28.:'. 
19.3 

Comparing these figures, when 
the number of ca~es i;o; sufficicnth' 
large to justify thei r being used f<;r 
statist ical purpo~es, with the re
~ults of amputations of the !'-amc 
parts, as gi,·en iu previous chap· 
t cr:-:, we may concl ude that-( l J 
excisio n in the con tin u it\' of tht• 
bones of the forenrm is pcrmh~,.iblt• 
in fa,·orable cao;;es; (2) exci:-.ion in 
the continuity of the humcru:5 is 
more fatal than amputation of the 
corresponding parts, and is~o oftt.·n 
followed by non-union as to be in 
most ca~c:-; an unde!'i rahl C' opera· 
tio11; (3) excbion in thtcontinuity 
of the fern ur is a, had opern.tion, 
:rnd r.:hould be defiuitivC'ly rejcct<>d 
from military practice; ( 4 ) cxl'i~ion 
in the continuit,· of the bone~ of 
tbe leg iii; ICJ.iS filtal than amputa· 
tion, and n1ay, therefore, be rc
s?1:tecl .to in ~elected case~; (5) PX· 

c1s1on Ill the hand or foot is not an 
opera ti on to be recommended. 

pe;i~~!~~~'~ h~1~~ 11~s,1~~ c~~~.i~:i1~ :~~~t:~~ 
I Jn 164 case.:s bony union did not occur . 
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I should s.ay that, except in the case of the radiuR or ulna separately, and 
pC'rhnps of the fihula, excii:;ion in the continuty of the long \Jones was an 
undPsirnblc operation. Thoi::.c ens.cs of l'('l't'l'tion oft he i-;ha ft of the humerns 
or tibia whic:h I lrn,·e obscrvrd, h:n·e either req11irf-'d :-;ubi"equent amputa
tion, or ha,,e pret-iervcd limbs of Hr.v q11estio1rnhle utility; the cai::.e i~ 
nry different from onr of nccrm;ip.; or ununilcd fracture, and [believe there 
is ns yet no instance on record of useful reproduct ion of bone in a case of 
exci!":ion in continuity for g um•hot or other traumatic injury. In the ca~(' 
of the separate bones of the forcnrm, howeHr, most excellent resnltR mny 
be obtained by excision. I have m.relf twice cxci:.:rd c:on~idernblc por
tion~ of the radius, in CR!":CS of ,irun:!hot fracture, one IJeing a prin11H.'r 
~:C~:e;~2".u.nd the other a i:econda.ry operation; 1Joth patients made good 

Of 7888 completed cap.;es of gun~hot fradure of tll(' humerus, recordf'd 
in Dr. Otis':::: Surgical H1~tory of Ifie lVar, an1putation or excision wa8 
prncti:.:ecl in 4-928, and con~ern1ti\·e treatment was nclopted in 2960, with a. 
ratio of mortality of 24.l per cent. in the fornwr and 15.2 per cent. in tlw 
latter cate_!!o ry These statistics show th:it, in the Hpper extremity at 
least, g-unshot fracture mo_v very often, though in a nun1erical minority of 
casf'S, be recoverf'd from without operation. Jn the thigh, too, providc>d 
that the shaft of the bone only be in,·oh-ecl, conservation may he attempted 
in ~uitahlc cases, bnt in gun~hot fract11res involving the knee-joint n1Hpll· 
tation is safer. Tbe:;:.e points will appPar from the following table, c:on. 
dcnse<l from two iu the third volume of the f::iurgical IH.-;tory :-

Jn gun!'-hot fracture of the leg, if the ~plintering- of the bones be not very 
,ctr<'nt, and if the H•$sels and nern•s ha,~e c::cttpcd injury, an attempt moy 
he made to preserve the limb, the mortality, accorclin;.r to the S11rgicol 
Ri.-;fory. being- but 13 8 per cent. under expccrnncy, and but 27.2 pC'r cent.. 
llndn all modrs of treatment. 

Remote Consequences of Gun~hot Injury.-'l'here arc certaiu 
indirect or rrmoteconsequcnces of gunshot. wou1lll~ which n1n~~ demand the 
attention of the surg-eon. These arc principally manif'c:;ted in the bones, 
the vessels, and the nerves. 

Bu'nes-The virnlity or a bone mny be se ri ou~l.r impairPrl hy a gunshot 
wound which, at fir~t. i!:i suppo::.ed to ha\·e inflicted no injury upon it 
The suLticds of contu8ion 11nd contused wounds of bone were ably in \'esti· 
f!atecl by tlw lnte Dr. Lidell, who traced scn~n distinct eonditions which 
may result from <'Ontu~ion of Lone, and each of which i:-i frauµ-ht with 
more or less clan~:rer to the patient; 1 hP~c are: 1. Eechymo~is of the osseous 
ti!"suc; 2. Ecchymosis of the medullary ti:-sue; :1. i'-iinq1le o~teo myeliti:-i 
(nttcncled with the production of new bone, both from the pcriosteum and 
from thf' medulla); 4. Secrotic o~teiti~, or an inA ammation of bone ~o 
!'lcvere in tlrnrac:ter as to terminate in necrosi:-:; 5. Su ppurntiv e ostco. 
myelitis; 6. Gang-rcnous or septic osteo.myelitiis (both this nnd the last
nnm<'d condition are almost certain to terminate fatcdly); nnd 7. Necrosis 
prod need directly by contusion of bone, without the intervent ion of e ither 
ecchymo~is or inflammatorv irritation. 

Jf the bone which is coniused be in the neighborhood of an articulation, 
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:.',';~;~'.~~~~?~J!:~:~~~[~:::i~;:~~~::i~.:~:~~~~~~;~::,1;~~~::,~:~:~~L~~::;~:~!~\~T 
),~~~~,~~:·~;~;l~'~'.;,~:o:~;i:,:,~n~::~i:f~~~~~'.i'~~:"1.it~~:~\~~~~'~T 1:;;,~;:~~~~;.:; 
a11l•uri~nrnl vurix, produced hy n mu!-<kct-ball pO:-;:-,ing directly bet.ween tht.· 
frmoral artcn· nnd Hin. 

:-.~9ii~::~;~·::·:~\:-.~~;;~-~~~i~'.;~~·;,:~J;~~~~;~,:;,~;;~:~;~Fe:3:~~~~~i;,~~~::,:;~~'~,~1.: 
mc11t:-;, etc. Thi:-; sul~cct ha~ bt•C'n partic:ularl,,- in\·c!'.:.ti:rated hy Dr~. ) l it
<'iidl, ) forehou~c, nnd KcPn, of thi:-; dty, who:-c labors in tbi~ dt.•pnrtmcrn 
will be a.~:iin refPl'l'NI to inn :;ulJ:-.cqneut thapter. 1 

Encysted Ball s.-Ball~ i::onictinH'8 llC'come cnr_n-tt.·d, thnt i;-;, ~ur-

:~iL~~~~~ ~~~~1!~~-1~- ~'~ !~~:~t~~;·;i~~; ~n;~~i:~~.~·r.\\\·:~11~; ;~e11'.:~~. t b~}'h~:.~ ·':1 ::'~~·~.:;'. 
atte~ted ca1'es on rN:ord in which encn~tf:!d bnlls have n.:mainl'il harmlP1' .. h· in tJW tiSSUeR fol' forty 01' ('VC!l nfty 'year~ j in Olhf'l' Cn~e~. again, after 'a 
,·nriable interntl, tlu·y excite iriflammaiion Ly a('ting a~ fore ign hodie~. and 
may produce ~eriou~ or e\·en fatnl c:on~cqucuc:es. E~pec i ally when lod~t·li 

~1~ t~w1.~l11~1~J~r11;~;;~.r:!.~~~ 1i·~?;<.i; ~l~::t ~~~~/o~~~i~\~1:t c~:e~~~ ~~a~hi~ ~Ii~:~·~;~ 
C'a,·ity, in which the ball remain .. Judged." ill ~ooncr or later l'UU~e death. 

CIIAPTEH X. 

IXJt;LUES OF BLOOUYESSEI.S. 

1NJLUI£S OF YEI:SS. 

Subcuta n eo u s Rupture of V e ins occa .. ionally occur" as a eon"-C'· 

;!11~~~c~uo:n~i~~~·1~~~:Jl~~~~·1:~~;ical:1•!~.ish~1:,~~'.~~:t~~u::f;/1~~~~~~~~,·:~~\i,~~ 11o~h~ 
'·ourl!'e of a few day~; or tlu.• lilood nrny coaguh1te, the clot :.uh .. e11uently 
1·xciti11g ~uppuration, or po,..~il,Jy Urcoming o rganizcd 1 a::. pointed out in 
Chapter V JI I. .More rnrch-, the blood mnv hccome enl'\'~ted in a fluid 
~tate, CO!lf':t itutill!! what i~ ,:Qmetimc~ Called a l't'nOll~ anPti°ri:ml, 

Open Wounds of V e ins nrc not unfrcqucntly met with in ci,•il prnr· 
tic·1" and ot:Ctti'ionally ,!!in· ri .. <' to mo~t !'l:t'l'iou~ c•on .. cquencc~. 

H emorrhage f rom a W ounded V ein j,.. rnnrkcd Uv the e,·en nnll 
rapid How, nnd 1hc dark1 colur. of the clf11~(·d hloocl. J n ccr.rnin :-.ituation .. , 
u~ 111 the root of the neck, or under pecu liar "ircunb1anCe$, ai:; wlwn nin" 

~:;~.~:~~~e~f~~!· ~~~~i~7i;1: c~i;e,~;: 1i1~~t~r::::1J~.~·~1\~1~c,.1~1i~ya~! i~~e~~l0~~~~r~~e:_:'. 
fatal accidenb, t:'ighty.fin~ ca,..e~ collected by~. W. Oros::. ha,ing Uecu fo\. 
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lowed by death in no lc.-.s than thit·ty-seven inRtanC('S. 1 Hemorrhage from 

~~~~t\~~li.a l ;~~~~ ~: ~~~ ,\·~~~~I ~;;.~~~1::~~!~~~~,?~1,t~~~l1~·1dtl~~· r!~~>~~1s1~cl'~,f ~I' v(~~~ni~l~ 
rnrico::<' ulcer of the leg, nrny often be checked 1-<imply by elt\'ating tlw 
limb. The large ~uperficial \'cin.':i 011 the back of the hand nre often \\'Ou11clt .. •d 
hy accidents from broken 1-dn~~ i in ~uch cabee; 1 ha Ye found it a. good plan 
to tramdix both end~ of the hleecling vt'sscl with a metallic !-i11Wrc, thu.-. 
an·ei;ting- the br111orrh:u~e and cl o~i ng the wound a.tone an cl Lhe !:l;amc ti111('. 
In any cnt;e in which pre:-;sure cannot conveniently he applied, the ~urg-eon 
1ihould not hc ... itate to u:-::e a lig-ature. Ther(' was l'ornlCrl_v a great prrjudiC'1' 
11gain~t the prartice of tying' \'Cin~, from the ~uppo:-.ition that it wa:-; Jiabh· 
to induce pyremin, hut now that moch:rn re~earelie~ haH ~hown that then• 
iio> no nece~~ary connection bC'tween that proce:-!-3 and inflammation of tilt' 
veins, or phleUiti~, the t heoreticnl ground:; for oppo~ iti on are rcmo\'ed, an<I 
it is cstalJJi,.;hed by tlinieal ob~errntion that the ri:5ks of tying veins an· 
much Jr:;s than was formerly bclic\"Cd. The lateral ligaturn, which wns 
tir1't pnwti~ed by 'l'ran'r:-::, in a ca~e of wound of the femoral vein, con
,.:,i;.t,.; in pinchin!!' up thr bleeding orifice and throwing around it a dclicatl' 
ligature, ~o a" not to obliterate the calibre.· of the ,·e:-ose\; thi." plan, \\·hich 
ha~ tlworetical rncrib, is fonud in pracLicc to be apt. to he followed by 
~cconclary hemorrhngc, ~o that it i:5 now generally nbandon<'cl, the \·ein, 
if of moderate ~izc, heing tied a~ an artery, abo\'C and below the bleedin7 
point.1 Jn the cn~e of \'Cl')' large \'eins, tbc practice i:::. more clouhlful, and 
IH're $l11l11re of the U'Ound with a continuou" st itch of fine cat!!'llt is often 
sofcr than ligature, \\·hich i1' apt to be followl'd hy ganf!'re1w. I ha\·e 
myself occa:-;ionnlly re::;ortetl to thiR mode of trN1.tment with aclnunagc, 
und Schetle reports a la1·ge nu111hcr of case:' thus succesRfll ll y dealt. with, 
ineludin!! one of so lar~c a vc:-o~el a::; the inferior \'C' na Ca\'a. Jt i.-; usually 
recommended that in a11\· ca:::e in which it b found nece~,.arv to tie tbe 
princ.'ipal \·ein at the roo-t of a limb, the artery ghould al~o b; tied so as 
to equalize tbe circulation; Pilcher acl\'i!'.'cs that, if the femoral ,·ein is 
tied in the g roin, the $Upertic:ial rather than the eommon femontl arter.\' 
should be ligated. ..'\ly own judgment i:s thfll the risk of gang-rene is 
incrc.·il~ccl by tying the artery n!-5 well as the \'Cio, and that the uis a !ergo 
i;upplictl by the artc>rinl current i~ essentia l to prc\'rnt \•enous ~tagnation. 
] n one case in which I tied the femoral \·ein without the artery, the 
vitality of the limb was prc~crved , thou ,c- h death ensued from other 
eaui;:c~; hut iu another case in which . in or<IN to arre::t hemorrhage, ( 
was compellccl lO tic both \'es~cl.-;, mortifkation quickly followed. The 
pl'ocess by which nature arre~ts IJl eedi ng from a. \'C in ii:; e:-<~l'ntia ll y that 
which will be pre:-:cntly descrihecl in speaking of \\'Ouncled a1·tcric:;, a clot 
formi11~ in the ,-e::.~<'I, and the tut edges ;-;ulJ...;equt•ntly uniting- throuf!'li tbt· 
1Jrcurrence of local i11Aammatory changes. After ligation, whirb corrugate...; 
hut dot>s not di,·i<le the coats of the \'eins, a <.'lot forms on thl' di~tal sidt• 
of the ligature, which gradunll.\· cut:s its wa.y through, as in the cas.e of an 
artcry 1 though in a shorter time in proportion to the s ize of the ve~scl. 

Phlebitis may follow a. wound of a ,·ein, and was formerly supposed to 
ht' the cause of pytcmia, which occasional!.\· occurs and pro\·es fatal after 
such an injury i thi:; subject will be fully di:-.cu:-;sed in another part of the 
\'Olume. 

~141.~!.~~ct~=~·i~:is v~:~1~~~~~1
11f.e!~~~~ ~1ta~!;1~:~1~e~1°~~~~lt~~~· i~1°~·~1;11~:iit~~e;i~~!·1~~:~}:.~a~ ~1111~ 

11 Braun has collecteri twenty-sev1>n cases of lateral ligaturt!, of whid1 nine ard 
know11 t~~1avtl prov~d fatal from hemorrhage or pyremia. 
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Entrance of Air into Veins.-Thc most frig-hlfnl and fotnl con~r
'1uencc ot' \'Cnou:s wound~, thou~h fortunately 01H~ which it; rnrC', is tilt' 
l'lltrnnce of atrno~pheric air oncf it~ tr1u1ofcr to thr heart. This accicl1·11t 
is prin('ipally met witb in cn~es of wound of the intt•rnal jugu~nr, or of tlu· 
other large veins situntccl at the root of the neck 01· in the ax11ln, a.nd thi~ 
part of the body is nccorcling-ly often )o;poken of b.\' ~urg-C'on:; a~ the "dn11-

f1~~;~~rnr:g~~:1~1~f ~l~e ';i;:,~ ~,~~'t;11~t';~~~u~~·,~i~1111i~n t~~~~~··h ~a~~t~'a~~I ~1;~n~~~1i~·1.; 
followed the cntranrc of air into the fo<:ial \'Cin whrre it ('l'O~~c:-o the lowt'I' 
jaw, while thi!' rtccidrnt occul'ring in the fr.moral q·in i:-: ~upposed to hnn 
been the cau)o;c of death in a case of thigh amputation during tht• Crinwar1 
war. lt i~ probahll•, nlso, as pointed out by Grf'rrw, of Dol'<:he!:"tcr, thn1 
lhe entrance of air into the htcrine \'eins is aa O('Ca~ional cau:;:e of ~uddl'll 
death n.f1er dt•liHry and after rariouR operations upon the womb. Tlw 
mode in which air is pumprd into the veins is C'fl!"'ily u1HIC'l'l:'ttood: duriu~ 
the net of in~piration a. \'acuum is created in th<' thorax, to )o;Upp ly which 
air rushc,; throug-b the tracht•n, or through any otlwr opt•ning- into tlw in
terior of the chest; thus, in thl' cai-e of \\'Ou1H.ls of lhc pll'urn, air is suchil 
in during inspiration to !:"uch an rxtent as often to induce eollap~c of th" 
June; and pneumothornx, and in tlie same way, ifa larg:e vrin in the nei,;rh
horhood of the thornx be wounded, nnd be preq•ntNl from collnp:-;ing liy 
the naturnl <'Onnections of the part, hy the position or the 1rntient, or hy n 
f:trurtura l clrnnge in lhe H!:'f:(•! it :-C'if ( to'' hich thC' J.'ren('h giq• the namt' 
of ranolization), the act of in~piration wilt mcchanic-nlly nncl nece$saril.'· 
pnmp air into the opC'n Yein, preci!-':rly as it doe!:i through any 01hcr a1wr
turc into the ('best. The local sign:-: of entl':lncr of air into a ,·rin con~i~t 
in a peculiar sound, variou~ly described as of ahit1.o,;fr1g, g11rgling1 wckiog, 
or lapping chnrncte1·, and in the n.ppt>arancc of frothy bubblC's in the wouml. 
The t·on8tilutional .'lymplom8 arP equally well marked. The patient eri('-; 
out , impresf:cd with a seni::e of rertnin and rapidly impending death, nn1l 
falls almost in~tantly into a ~emi-<'ollapf:C'CI state. moaning aucl perhaps 
f:tru7f!ling; thr pul~c i$i 11\mo!'.t imperceptible, the nction of the heart tn· 
multuous but feeble, nnd the rpspiration diflicuh and oppres.~rd. Death 
may occur immcdiatrl.'', but mort• commo1.Jy nftel' an inten·al va\·~·inl!' 
from a few minutes to 1u1 hour or more: OJ', if tlw <1uanti1.'· of air intro
duced be but i-mall, reco\'cry may gradually c·n:-Ut', paninl pnraly:-.i~~om1·· 
times continu in g for SC\'cral hours o r eHn a mueli longer time ~ubsequcnt 
to the accident. 

The ca11fH' of death in the~e cn~r~ is 50mewhnt obf:rurr; ::\Ir. Erich-=en 
believes it to \Jc thr frothy condition of the blood, produced hy the aetiou 
of the heurt, which prevents the clue tran$il'cr of the circulating fiuid t_hrou;.rh 
the pulmonary tis~ue, nnd thus ~econdnrily cnu~es u deticit•nt. supply of blootl 
to the brain and nrn'c-centres, inducing- drnth by syn<'ope. Sir Charlr:-c 
Bell belic,·cd that cleulh wa~ cnu~ed h,· the direct tran~fcrcnce of air to tht• 
base of the brain, and in confirmntiOn of this ,· iew Grof:!-' 1

i;- ob:-:ervation 
may be referred to, viz.: that animal~ may be rupidlv killed bv the injl'I'· 
tion of air i11to the l'ru·oticl nrterv. Corm::u:k nttribUtcd the f"ntnl n·~ult 
directly to paralysi~ or the rig-ht ~idc of the heart from g-a~cou~ distention, 
while .'.\loore maintained that death wns clue to the cntrnncc of air to tlw 
heart, imp(·ding the action of the cardiac ndH~ and thus ~toppinrr thr 
ci rcu lation, a view which has recrin.·cl experimental confi nnati on fro~1 )I. 
Cout_v. Other exp(•rimt!nts al~o. by Kowal<·w~ky and Wy~~oti-ky, !:"how 
thnt frothy blood acc:umulnt<.•s in the riµ-ht !-iide ol the hrnrt, mcchHnically 
hindering the normal circulation, and tbu~ <'au .... in~ den.th b,· ana~min nf 
the aortic sy!'.tem. Finally, Hare dcnic,; the foct of the enirnnce of air 
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into veins, and mnintains that the symptoms attributed to tbis c1tuse nrc 
due to clot-formation. 

Treatmenf.-As a pret:enlirP measure, the surgeon i-;hould exercii:-e 
extreme caution in all operntions about the root of the neck, or deep in 
the axilla, using as much as poi:::-, ible the handle instead of tbe blade of 
his knife. IL might nlso be de~irublc to hrwe the lar~e veins compressed 
Ly an nssistant, or protected by scrre-fiocs, between the seat of operntion 
and the heart, and Ct\l'e should be taken not to place the \'eins in 8Uch a 
position as would pre,·ent them from collapsing- if wounded, whether by 
Rtretchi ng- the patient's head to the opposite side, by hastily elevating the 
shoulder, or by incnutiou:-::ly lifting a tumor from its bed. :Mr. Erichsen 
recommends that the patient':; chc:-.t should be swathed by a firm and 
Lroad bauda~e, as a precautionary measure, so as to limit as far as possible 
the depth of the in :::pi rati ons. Shou ld a larg-e vein in the "dan!!e rou~ 
region" be wounded during an operntion, or shou ld the !;Ur_g-eo n find !;uch 
a wound in a case of cut-throat, etc., measures should instantly be taken 
10 prevent the entrance of air, by t he application of ligatures a.bO\'C and 
helow the aperture. \rben t his alarming accident bas actually occurred, 
the first indication for treatment is obviou::;ly to pre,~ent any furtlwr 
ingre$.S of air, by fillin~ the wound with water (as achised by Trcrcs), 
making instant compre5sion, and then quickly applying u lignture. rrhe 
lalernl li.!!ature was succe:jsfu lly employed in a ca~e recorded by Lange, 
of N!!w York. 'l'he subsequent treatment must consist chieny in end~av
or111g to keep up the uction of the heart by appropriate means. Of these, 
the most promising appear to me to be artificial rcspirntion and the 
odmini:,.;.trntion of stimulants. 'l'hc prttient should be iu the recumbent 
position, with tbe extremities elernted, so as to retain as mucli blood as 
pos,:il.Jle in tlie C('lltrnl organs i to accompli:-;h t he same purpose, 1\Iercicr 
nd,·bcd tbe application of tourniquets and compression of the abdominal 
aorta. Anifitial respiration may he practised with suitable bellows, or 
s.imply by the i::.urµ:eon 1s mouth. Sylveste1·'s or Hall's method \YOuld 
searcely be applicable in these cases, on account of the s ituation of the 
wou!1d. Tbe administration of oxygen gas by inhalation is recommended 
by 'Valsham n11d Couty, the latter of whom also ndvii::es venescction. 
\ .. arious other plans haxe been sug-gestcd, a.mong which may be men
tioned-(!) an attempt to s uck out the ai1· by means of a canula intro
duced into the wounded ,·ein, into the right jugular ,·ein, or even into the 
heart itsclfj (2) Gleeding from the right.jugular vein or from the ten1poral 
artery; (3) trnchcolomy; and (4) the injection of warm wnter into the 
heart. J am not aware, however, tbat there are any cases on record 
wbicb Jll'O\'e the effic iency of any of these method:::.. Galrnni:;m might 
mtionally be applied to the cardiac region, though I s hould be disposed 
to tru,;t more to the u!='e of st inrnlants and to artificial respiration. 

Remote Consequences of Injuries of Veins.-A clot may form 
in a vein as the rc:sult of injury (thrombo~it>), a nd nrny subsequently 
undergo disintegration, the fragments being carried to the right side of 
the heart and thence t.o the lung-s, plugging the minute pulmonary arteries 
(emboli};m), and thus g iving rif'e to the formation of what are commonly 
but incorrectly called nictasto.tic abi::cesse:::. 'L1hi s condition, which is in 
~10 degree necest-iarily conneetcd with phlebitis, will be again referred to 
rn tbc chapter ou P.\' tn mia. 

On the other hand, a clot in a vein ma.y undergo a. process of g-radual 
contrnction, inclurntion, and decolorization , becoming finally ca lcified, and 
c:onstituting what i:-s called a phlebolite, or vein-stone. These pblebolites, 
howe\•er1 usually resu lt from clots clue to staguat.ion1 without external 
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violence, and are consequently chiefly met with in the veins of the pelvis, 
genital organs1 an<l lower extremities. 

INJURIES OF AllTERJES. 

Contusion of an Artery may exist without gi\·i ng at first any evi
dcn('e of its occurrence. The $CCondnn· results of urterial contu!-'ion 
dC'pend upon the se,·erity of the injury;· if this ha"e been very great, a 
portiou of the wall of the vessel may slough, and cause seco ndary hemor. 
rhage or extra ''asation; if the violenc:e have been less, the vessel ma_v 
undergo o\Jliteratiou, or in \'NS slight ca.-;es may reco,·er without Hi! 
tonsequenccs. The obliteration of an artery, occurring some hours or 
da.n after the reception of an injury, is usually att ribut ed to the e ffect of 
inflnmmation; I belie\·e, howe\•er, that it is more commonly <lue to the 
plu gging of tbe vessel, either by embolism (frag·ments of clot being 
tnrried from nnother pnrt of the c:ircnlation), or more rarely to an nctunl 
thrombosis in situ, clotting taking place in the injured ,.('.s~cl it self. A1:i a 
rcf:;ult of this obliteration, or infarctus as it is called by French writer:-:, 
gangrene or serious visceral degeneration may occur according to the 
s ize and situation of the vessel. Thus, in two cases of injury in the 
Iumlmr region, l\loxon found complete thrombosis of the reual artnics, 
with corresponding incipient degeneration of the kidneys. 

Rupture or Laceration of an Artery may be either partial or 
complete i partial lace1·alion generally oc:cur.::i without external wound, 

ll:;i·t:~ .. )~:'.p~~
1

~7n~!nEi~::;~~~e~~~c :.r~e;{e.rn~~~~i1~c ~r~~~;~m~~ ;:,!:~a~1~\s~e::t:~v~b~~~~~;f0~: 
or rupture. E. Cloto,·erlyingcon11non trunk. F. Clot protruding from distal c-nd of exlcrualitiac 
artery. 

and in,'olves the two inner conts of the artery, the elasticity of the outer 
coat preserving it from injury. This accident may form the starting-point 
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for thr dcvelopmrnt of an anrurism at a gul)i::eriu<'nt period; or the torn 
innrr coats of the vc~sd, curling upon thl'm:-;clH·~. ma.'· furni!-ih a nidug 
for the occurrrncr or coagulation, which, ns in the ca~e of contu:-;ion, may 
('Utl~l' ~UD~l'l'lle Of the part below tllf' :-cat Of injury j Or, ag-nin, thr lnrcrated 

~~.~~\:1~i~:n;~~:1~~1 ~1;. (~~~~~t\~;~i;~~~~;~~i~; ~~~·;,r i':~~\~~~~11:~.~~i~1~~v u~i1;1!f1~,~~~ 
pnrtial lnccration mn_v, nftcr n lon.~rr or shorter intt.•rval, become complete, 
\\ hrn den th from internal hcmorrhng-e may f'o\\ow, as inn Cn!-ie of ruptu1·c 
of the external ilinc nrtcry ob:-.rn·Nl by m~·:-:elf nt the Epi!'COpal rro~pital. 
( FiA". 96.) Comph•fp n1plt1rP may occur suhcurnncou!'I~'·, or in an open 
wound. In thl' lntt<'r ca$e, the nnlure of !he ncl'ident nuw hC' obvious from 
thr profui::e arterial bleeding, thou.~h in othrr instarn::cs, ff' the <'Oals of th<' 
n:-;sel art• twi!'H·d up >n themse\vc~, there may br 8carcely an.r hl'monlrnge, 
the nrtcry, perhnp!', hnnginp: out of the wound and pu11'atinµ-, and yet uo 
blood e~capin~. '\'hen an artery i:; torn acro~s suhcutancou!-ily, there m:iy 
be wide-spread C'Xtra\·n~ntion, or the deHlnpmrnt of one or other form of 
traumatic ancuri,..111, acrordin,2' to the size nncl po!-iilion of the H:->bel. IIein
riciul'i record,; a. <'i1:--e of ::;pontaneou~ rupture of the n;-;cenclinc; aorta, occur
rin!! duri11z parturition. 

W ou n ds of Arteries.-Kon-penetrating wo11nds of arteries occasion
nlly, hut \·ery r:.irl'ly, occur. In the~e, the e.xtcrnal coat i" lli,,idC'd, with, 
perlrnpl-l, a portion of the milldlt• l'Ont. 'l'herr b no primary hemorrhage 
in the~c ca~('"', bul the inner coat almost innHiahh· yields 11ftcr a few da,·s, 
when fatal bleeding mny ensue. lll'nce, a parlia.11)· divided n.rtery :o;hoUJd 
alway"' be ligated as a precautionary measure 

Penetraling wotmds of arteries, if ''cry small (ronsi~ting of a mere pnnr
ture with a fine needle), rna.v oot he produeli\'C of ('\·il con:-;equl'nce:-; i but 
if the puncture be larger, a~ with a tenaculum, ~rco11Clary, if uot primary, 
lwmorrhage will almo:-;t certainly follow. Inci,.ed wound,.; of arteries blerll 
more or 1<'~.s freely, according to the ~ize au cl direction of the wound; thus, 
a longitudinnl wound will, in con:-;equence of thr nnntomienl arrangement 
of the arterial coat:-', g-ape le!"~, nnd consequently blerd less, than one whicb 
hns nn obliquC' direction, while a. lrnnsver:--c wound will bleed more than 
t•ithcr. An artery which is <'Ompletely cut ntl'M:-1 blC'eds IC!"!', othrr things 
h<'in!r equal, than one \Yhich is only partially dh•idcd; for the complete 
:--e<·tion of the vt•'.">,.e) allows partial retraction and contraction to otcur, nod 
thu!-i mea~urahh· Je:-;:-;<•n.s the :-iize of the strc.1111. A wound of an artet'\" at 
the IJottom Of a narrow and tortuous pas~ag-e throug-h U1Ul-lCU/as Ol' oiher 
til':-;uc, approaches in its nature to n. subcutaneous laceration, and cxten
!-ii\'C extrnva~ation mnr then occur with very litti<· externnl bleeding; or 
th(' outC'r wound nu1y actually hen!, while the opening in the ve:-;.;:;cl remains 
patnlou!', in whi<'h ca-.e a form of traumatic aneurism ma~' he developed. 

Hemorrh age from a W ounded Arte ry 111ay u!;uallr b<' recot!'niZl'd 
hy the bright n•rmilion hue of the effu1'ecl blood, and by the fact that it is 
thrown out in jct~ corre~ponding to the puba.tions of the bcal't, and docs not 
flow iu an even Hrcam, as in ('1\:-:rs of hemorrhage from rnin:-. '!10 this rule 
thcr<' are, howei·er, cxC'eption!-1; the blood from the proxinrnl end of <I. 
divilll•d nrtery always, J belie,·e, prc~cnts the character::! which ha,·c been 
de~cribcd, hut from the di1'tal encl, for at Jea~t an hour after the infliction 
of the wouod, or until the collateral circulation has been C'!-itrtblished, the 
flow of lJloocl r<'semhle:-; that from a wounded vein. 1 n other ca!-iCS, bow
(•rer, if the an11Momo:; is be ve ry fre(•, as in th<' pnlmar arch, both ends of 
the cut \'es~e l will bleed in jets, and pour out blood of a bright red color. 
'l'he force of the jet n1riei:.; with lbe size and pO!-iition of the artery and the 
l:itrengt.b of the bcart'8 action. A ~mall branch wounded in close proximity 
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to a main trunk, may bleeil more furiou sly than a. larger veS$iC} diridcd nt 
a more di~tnnt point, and, in general tenm;, the nenrer a cut ves!'CI is to 
the centre of circulat ion, the more pl'ofuscly will it bleed. As the pulsa
tioa~ of the heart become weaker, the jct of Uloocl bas lc:-"S fore<', and may 
finally cease with the occurrence of syncope, or may be arrc:::;tcd by the 
natural processes of contraction and retraction which arc set up in the 
wounded ves~el. 

As already inclicatccl, tbcre may be profuse bkelling without any exter
nal loss of blood. When bleeding occur1' into one of the ca.\·itics of the 
hody, as the peritoneal, it con:-;titutes inlernal or ronl·ealed hemorrho.wi; 
when into the arC'olar ti:-:sue of the part, it is known as extravasalion. Ex
trnvasntion may prove directly fatal by the amount of blood ab:;;tracled 
from the gcncrnl c irculntion, may cause gangrene by pressure, especially 
upon the neighboring \·enous trnnks, or, if circ:umscribed, lll<l}" give rise 
to a form of trnnmntic nneurism 

Constitutional Effects of Hemorrhage.-'l'be~e are the same in 
kind , though difft:ring in intensity, whether the blecdinl! proceed from 
arteries or vein:;, and whether the hemon lrnge be apparent or concealed. 
Tbe first effrct of profu~e hemorrhage is ~bown in the blanching uf the 
surface'; the checks and lips become pale, and the conjunctiva. unnaturally 
white. Tlie pul:-;e becomes small and rapid, the heart endettvorin).( hy in
crrased action to compcn~ate for diminished power. The patient feels 
languid; the l'C'spirntion al"sumes a sig-hi ng character; the senses of sight 
nncl h!>nring are pcn'erted, being- sometimes preternaturally acute, but 
more often <lull; the temples throb, the skin b9comes cold, and at ln:->t, 
rather suddenly, the patient faints. Duriug the state of syncope, the 
heart's action is Hry feeble, and the breathing almost entirely diaphrag-
mat.ic. Death mav occur in this condition from a continuance of the hem
orrhage. lrnt more commonl,v coagulation takes place in and arouud the 
mouth of the wounded vessel, anll, when consciousness returns, t he bleed
ing is found to have spontanconaly ceased. Yomiting frequently occur~ a." 
s.n1cope pa~ses off. A II the tii;;sues of a patient who has lost much blood 
appear soft nncl nabby, probably from the lo:-ss of the natural fluid:-; of the 
part, which are rnpiclly absorbed into the depleted bloo<lve:-;sel:::. Profu~e 
or repeated hemorrlrngc, beside tbe symptoms which ham been abO\'C 

~~~:~~:i~1c~~{r~~~~11l ~~~r\~~·1i~~~:l~,d~1~r:~~~gh1~~11~;l~~;i~l~e1~01~~~~· ~L:~~1w~~ a~~:~~ 
attributed to a cerebral clo t, whi('h the autopsy ::\bowed did not exi:.-1t, the 
fatnl result being- simply and altogether ow ing to profuse and n·peat1>1l 

~~~01~~~~~~t hsro~~~~~~~~~~e~a~;~~ ~~~·~:~~n! c~·~:nti~: ~1~·~~t1~s~[t~~~n~~ ~',~~i~~: 
tion, with extreme re~tlessncss and delirium, to which the name of ''/iemor
rhaqicfever" has been not inaptly applied. 

The amount of blood whirh can be lost without ~el'ious consequence~ 

:~,~~ i ~;~ •. va~r~c~!i~~a~11 ~r~1\,~~iLf1]:?i~~:~\; n;~.;~~eucf 1~.~- h~~~~-~~ .~·~~~~ d t;~:~, ~!~s~ci~; 
middle ~1fe. The amount of blood lost in ordinary childbirth might pro-

~!~~~~~~~~L:~~;1~t;~~~~~~c~; ~ug:~i~~~e~:11~r°i~~~1~~~l~~n~1:s~ ~1,~1;!1~1,1~~c~J~cuf:i~:1: 
or who beliC\'es himself to lie bleedmg to death, may actually cause a fatal 
result after the lo:.:s of a really in~ignifita.nt qunntitv of blood. 

Habitual Periodir Hemorrhage nrny be met w·ith in either sex. In 
the female it may take t he place of, or alternate witb, the natural men· 
strnnl flow, when it con14lilutes what is called oicariow~ menstr11alion. Iu 
the mu.le sex bleeding from the hemorrhoidal veins :;;ometimes occurs at 



PROCESS OF NAT1'RE IN ARRESTING JIE;\lQRRHAOE. 19{} 

cl'l'tnin pC'riods of the yenr, r1nd ~cems to hP occasionall.v bcnrfieial by rC'
li1 ·\-i ng a. state of plethora. Some Jll'l'~ons bleed habitually fro111 the nose. 
without any apparent ::3olutioa of continu ity having- t11kcn place i and 
).l oorc mentions an appareutl~· authentic ca~e, in which a young woman 
hall senre ~pontancous hemorrhagt'" from the skin of the finger. Tu the:;e 
cai-es the blood i-ce111:-; to ooze from numerow;; minute orifiee:s , and sub~e
q11Pntly to collect in ihc form of drop~. which then fJow over the surface. 

Hemorrhagic Diathesis; H::emophilia.-Tl1ct:'c are the names 
n-.ed in England and in this country for the remarkable affection which the 
Vrench enll JH moph yliP, and the G ermnns Jfo moph ii ie or Bl 11/er/crankheil. 
]t:; ehief manifc~tntion, and that from which it~ name is derh·cd, is a. di:::.
position to proful'.'e bleeding, which ma.y be spontaneou1', or may follow 
upon the sl ightest wounds. ft i,.,; often hereditary, and those in whom it 
1·xi:-.ts are in childhoo<l often subject to affections of the joints and t.o in
llammation1' oft lic lunzs. It affects almost exclusivcJ_,. per~ons of the male 
~ex. the frmale mE'mher~ or a. family, though tr:rn~mitting- it to thC'ir pos
terity, bcin~ them-.;eh·e:-; usunlly exempt. The di:->ca~e appears to depend 
on a peculiar condition of the blood (not mere w:rnt of plasticit.\', for it 
eoa~uln1cs readily when remo,·cd from the hody) and on a clefe<'ti,·c con
trnct.ility of the arteries and capillaries. P. Kidd has observed, after death, 
,l!rcat prolifernlion of the cpithclioid cells lining tbe smu ll ,·cs..:eJs, wilh cle
t{Cneratioa of tht·ir mul'.'cular cont. According- to Wach~muth. the topontn-
11eous hemorrhag(•!-: may often he a\'Cl'ted by smart purging- with Glauber 1.s 
tialt1', and, when they occur, may bc:;t be arre.stcd by the n.dministration of 
nn infusion of arnica, or er,;rot in do::::es of five :an.ins C\'ery hnlf hour. The 
hC'morrhages which follow wounds do not yield ~o readily to constitutional 
mea;;.urcs, and in the~e cai:-cs long.rontioued J)['C'~surc, and the use of the 
uctunl cautcry, appcnr to be the most promising modes of tteatmcnt. The 
t·~i,..tence of till' hemorrhagic diathe,.;b would of course be a. contraindica
tion to the pcrfornrnnce of any opt.•ration in,·oh·ing the use of the k11ife; it 
i~ :-;omew lmt remai-kable, howc,·er, thut cat:es which ha,·e pro\'Cd fatnl, from 

:il;i~fc~~1:1~'s~1i~·~1~ :~1~~~i:~1: 1~':.~~~~~:~~~~:11tl~~o~~:t~~ct:~~~~t:~i~~t~1t~~1~\;~~~1i~1~· 
th(' ,a-um-tbe only r~cordcd in~t11ncc, as far a~ I know, of tbe hemorrhagic 
dia~hc1'iS ha\·ing- ('a used death after an important. operation, being in a. <'atie 
of lithotomy rrported h,· )Lr. Jh1rhnm. 

Process· of Nature in Arresting Hemorrhage .-Beforr entering 
upon the subject of the treatment of arterial hc111 urrhage, it will be nere:-1-
!'ill'.V to consider brit·n_.,.. tbe prof·cs . .;; adopted Uy nature in closi ng wound::; 
of lh<'~C veB-f.cl~, a. proce:is which the surgeon endeavors to imitate by the 
appliances of :irt. The natural mean:; by which arte rial wounds arc healed 
were expcrimentalls and very thorou.zhly in,·ci;tigated by Dr. J. F. D . 
. Jones, wlio,.e mono,!!raph on the suhjcct was published over eigLt.'
yt•ars a.zo, ,.ince which time eomparath·cly liulc has been added t.o our 
iuformn.tion concc1rning the matter. The te111poro1·y mcnns employed IJ;· 
nature to arrest hemorrhage are twofold: ( I ) the formation of iL clot, and 
(2) the contrnNion and retraction of the cut end of the ve::-sel it~clf. The 
formatioa of a clot, which i::; greatly facilitated by the dimini:::hcd fol'ce of tht· 
hearl's action (one of the con6titut ional efft·Cts of hernorrha~e, a.s we ha\·e 
:llr('ad_r seC'n), was first noticed and its importance pointed out by the celc
hrated l<'rench sur~eon Petit, in l i31. This di:-.Ling-uisbcd writer described 

~~\l~~ t~i:u:lh ~!~L \~~!~~~hi ~lt~l~:!\c~ 1~r~11i~~~~:~\~~~t ~~~ :~~~r r~ 11~ I ~~~1~ 1 ~vi ~!cl~a~: 
udhering to the sirles of the ves!:iel near its cut exLremitv, n.nd its apex 
n•ac:hing upwardi-;, usually as high as the origin of the firSt annstomo~ing 
branch. It i:; formed gradually

1 
and, ha\'ing served its temporary pur-
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po:o;e, undergoes contraction and partial ab::.<orption 1 nnd cnntually npprnrf.I 

~'~r~~~t1 ~l'~~r~~nnll~~t\~~ ~?1:~~l~v~~~~~ ~:\~~.)~:·l~1i1~!~ i~s c11·~~~;~ct~~~e~~-i~~i1~·~~~ 
~heath, begin immcdintcly upon it:.:; clivi:::.ion; this t::tcp of the procl's~ wa,. 
lir:;t indicnted by )lorand. in Ji30, wbo did not deny, a:; somr of h1.:; fol
lowers lul\"C done, that the formation of a clot is of te111pornry utility, 
though he {']earl.\· dcclarl'Cl hii-; co1wiction that the permanent clo:--urr of the 
,-es.-;el must depend upon the cieatrization of the artery it:-.elf. 'J'Lw rt'lrnc
tion of the ''e.-;;;:eJ within it.!::i !ihcath allows the hlood to eome in contact 
with the irregular surface of the latter, and thus facilitates the formation of 
the external coagulum, while it~ contraction a~ regard-; its calibre di-
111ini,::;h<'~ the l-iizc of the stream, and thus tends to asr;i!-it the formation of 
the intl'rnal l'lot, of which it likewise determines the t;hape. Thi.;, contrac
tion, as !-.hown by Kirkland, extends to the ori:.rin or the TH'nre~t ana'lto
rnosing- hrnnch. The permam•nt means by which a divided arter~· i:; clO'.'<Cd 
com;i:-t in the union or the ('lit edge:; h_,. the clt•\·eloprnC'nt or loc:al inflam
matory chn11ge~, the continued contraction of thr wall . ..:; ol' the ,·c~~cl upon 
the intC'l'JlaJ ('OaguJum, and the final COllYCl':sion or the lower l'!Hl or tht
YCS!"CI into a dense, fibroui:::, impervious cord, into the con:-;truetion of which 
a c<·rtnin portion of the iutcrnal clot nppears u:-;ually to enter 

Tlw exact mode in which the cicatrization of the cut t•xtremitv of the 
ve::;:i.el is (•ffcctcd is variou!:'ly described by author ... , according- to thC scvernl 
views <•ntertained as to tlw nature of the inflammatory proce,...~. :Mo~t 
suri!"i('n] writer$, following- ])r. Jonf'l'l, ba\·e nttril>utNl the heal in!! of di,·ided 
artt'l'ics to the effusion of plw.:lfr nwller from the l'a.'la ra . ..;orum: t.he ad. 
\'Ol'atc!'l of the cellular patholo;.ry consider the proce:::~ to be one of cell pro
ilferation from the ''l'~.;cJ's wnll::;, a ''iew which i:i su~tained h_,. careful 
expl'riments made by Dr. Shakespeare, of thi~ city i Beale and Lee con
--idcr the union to be due to the dt>\'elopm<'nt of qermi11al malfu, deri,·ed 
from the while corpuM·le::: of thC' blood; wbilc Billroth (prnctically return
ing- to the old doctrine of Pl•tit) attribntel; thl' healing of wound:.; of both 
arteries and \'Pins to the oroaniwtion of th1' inft>nwl rna:111"1m, throu,!rh 
the nrnltiplication of the whitr> hloocJ.corpui;.clL'°"• airlrcl, prrhap:.-., by th1· 
t·ntranrc of wandering CC'lli:; from the i:;urrounclin.~ ti~Rue:-;. "' arrcn. on tilt' 
nthrr hand, looks upon the clot as a merely pnst:-h·e :-tl'Ucture. which take~ 
no part in the proees:'; of repair cxct'}>l a:; a protcctin•, and as. furni:-;hing
a. suitable mrdium in which the new tis~ue may g-crminate; Senn, too, n•-

~~r11d; ~ ~~1 c t~~l l~i: 1~~ ~~1~ d~:11 ~~~1 ::~r_~11~1t~~~1i'a~':1h i~1~1l\ ~1~ ~·:1~l~11~~!~,~~of: 1~11~~~.;1,~ z~~ 
furni.-.h a temporary barrit•r to the l;lood.stream, and to rdforcl a ladde!':likc 
':iupport allfl nutriment for the plu!'.'\llla cells of till' n1·terial wall, to the acti\·. 
ity of which they believe that the ultimate occlu:-;ion of the vessel i:; n.ltu
gelher clul'. 

'\'it bout entering into a. diRcu~~ion of this que~tion, which mu:::t be COil· 

~~2~:E:f {J£~:1~;1!g~~ii'.~~?1i~.~t~:litt~i~~;'.~): 
we call inflammation. \\'c ma.\·, howe,·<•r, from\\ hnt has hr>en said, clerin· 
thil"I practical lesson:_ that a!oi the repair of nn artery :ifte1· inju1·y appear:' to 
re11u1re the co-operation hot Ii of the wall:.; of the Yt':-;-.cl a111I of the contained 
hlood, no means of arrel'till ,!.r lwmorrlrngc cnn br lookt>d upon :\!; philo..-o· 
phi<'al \\'hich i.znor<'S the C'tlicit·n<·y and nttemph to di .. pen..;(' with tht• aid of 
1·ithrr of the..;c a!?:ent .... 'l'he application of this remark will he ~ccn din•etlr, 
when I come lo speak of the local mcam; of treating arwrial hemorrhaic. 
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The changes which haYe been ahon• described are best marked in the 
closure of the J>ro.rim.al or cardiac end of a di\·idccl arl('I'.\'. rrho:;e which 
take place in the di.11tal extremity are the i;:ame in kind. thouzh less in de. 
g'l'ee; especially is thi:: the case as re_gards the in ternal coag-ulum, which 
in thC' clir-;tnl end of the \'('S~cl is smaller than in the proxinwl, nnd indeed 
in some cases entirely deficif'nt; a circumstnnce which, n~ pointed out h.v 
Guthrie, rna.y probably account fol' a, fact which has long been rrcognized 
by !rnrg-cons, that secon<lary hemorrhage usually occurs from tLe distal 
extremitv of a wounded ,·cs~cl. 

In thf case of partially riividccl arteries the procf'ss i:-' eRc:ent inlly the 
!'amc i a clot forms between the sheath and the vrs~cl it~clf, and com
prc:"~es the latter i this pres:::ure mn~· likewi:::e be aided hy the formalion 
of a dot in the external wonucl. The pernrnnent, t:losure of the arterial 
incision ii:: effected :ii:: in the ca$e of complete division, by the inflammatory 
proces!':. Y cry slip-lit wound~, c::.pccia ll y if lon,a;itudinal, may close with
out tlw caliiJrc of the artery bcin~· ohliteratcd; if, howc\·cr, the size of the 
"·ouncl be equal to one.fourth of the c ircumfl'rence of the vcs5c\, the latter 
"·ill almo:::.t inevitably he converted into nn impen..-ious cord nt the :jent of 
injury, and it is probable thnt, in the~ecases, the healingproce~s isni:::::i~tccl 
by the formation of nn internal, as W('ll a£.> an external, roagulum. \\'hen 
such a wound heals without the obl iteration of the calibre of the artery, 
the iuner coats. of the latter do not unite ven' firmlv. and nn aneuriMn is 
apt to be subsequently de,·eloprd In a11 ar.tery a~~ large a:-: the nxillar.v 
or femorol, it mny be stated, in :.rent'l'td terms, lhat a wound of one-fourth 
of the circumforrnce of the YC'!3:::.el will, if untrented, either cause denth by 
hcmorrl107('. or ,!!'h·e rif"e to a traumatic aneuri~m; in thC' rare in:::.tnnce::' in 
w·hi<:h neither of the~e con!'cqnencc::; cnFlues, the vcs:;<:l will, in healing, be 
converted into an impcrdous fibrous cord. 

TREAT:\IE::-.'T OF ARTERIAJ, Ih:i\IOBRllAGE. 

The tr('iitmf'nt of nrtf'rial hemorrbazc :::hould be both /uf·al and constitu
tional. rrbe constitutional treatment consist$ in keeping the pati ent 
quiet inn recumbent po:;itiou, and in a,·oidin,!{ nny sudden elevat ion of the 
head or of the arms, whit:h mi!?'ht induce fatnl syncope. l''ood and stimu-
1.tnts ::hould he cautiously administered in small quantities at a time, and, 
if there be \·omiting, may he gi,·cn by enema. llypodcnnie injections of 
C'ther ha\'e been successfullj· used by llccl.:cr, l\lacan, and othC'r:j, in the 
collnpse of po~t-partum he111orrhagc, and I have my:self employed the m 
with adnrnta_r:e in Ca::'c:; of profuse bleeding durin:.r operation~. Opium 
!->hould be freely used, and i:s a most vnhrnble remedy in these cases. Drugs 
:idaptcd to increase the plasticity of the blood, such as the muriatcd tinc
ture of iron or the acetate of lend, may br- administered, or ergot may be 
used, and may beconvcni('ntlycombined with opium and digitalis. As a 
last re:::ort transfusion of blood, or one of it"" modilkntiolls. may he tri ('d 
in the manner and with the precautions rccommrnded in Chapter V-. The 
~tatistic::: of this operation in ca~es of h(·morrhage, Uii gi,·cn by Landoi::;, 
are.ve1·y favorable, 99 c:i~PS having afforded not le~s than (i5 H'Co,·crie:i, 
whilt> in I I of the 3 1 fatal ca~C'S (the result i11 a was doubtful) the patients 
wern moribund at the time tran:sfui-iou wa!-; prnc:tised. S tri c:ker recom
mends vigorous kneading of !he abdome.11, so as to force the blood from 
the aLdon1inal veins to tbc bcart, and thus keep 11pthenction of thuLorgnn 
Witb the Hime object, the blood mav lie dri,·en frow thf' l'Xtrcmities to the 
tr~rnk by the application to the Jin;bs of ela~tic ba11dar1es, while, on the 
Otllcr hand, in ca;;es of internal hemorrhage, adntnta,!!,'e rnay be cleri,·ed 
from keeping the Llood in the linibs, as suggc:;tcd by Dawl:mrn 1 by the use 
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of the Spanish windla8s !p. 100). For the anremia left aftrr recorery 
from the primary effects of hemorrhage, a long cour~c of tonics, :wd espe
cially of the preparations of iron, may be required. re he loss of" Llood in 
soruc cases i ~ ne\·cr entirely repaired during· life, the patient remaining 
permanently blanched, thoug-b otherwise a.pparcnlly in g-ood health; 01· tbc 
debility resulting- from hemorrhage may act al' a prcdi~posing caus-e for 
the occurrence of' tubercu losis or other morbid conditions. The local 
treatment of arterial bleeding consists in the adoption of various mea!:i
urcs, which ma_v be either of a iernporary or of a permanent nature. 
H emorr hage from a '"'·oun<lcd artery may be te111p01·arily checked by 
pressun•. This may be applied directly at the !-'eat of inju ry, or indirectly 
upon t he ma.in arter.v of the pa.rt, a.ta. point bct\,·een the wound and the 
crntre of the circulation . Jn the latter case compres~ion is ufiually Lest 
exercised by the application of the tourniquet, the various forrn!"i of, and 
the modes of u::.ing, wbid1 in~trument have been 5ufliciently dc~crilJcd in a 
previous chapter. In <lea.Jing with certain arteries, as the subclavian, to 
which a tou rniqu C't cnnnot be applied, effectual pressure may be made with 
the handle of :t large ke.v (pre,·iousl,v wrapped, ~o as to protect the skin), 
01· other suitttble implement ; or if the clav ide he much displaced-as by 
an aneuri~nrnl tumor-Syme':.:. plan might be employed, which consittls in 
making a.n inch:::ion in the line or the artery, upon which dil'ect pressure is 
tben made by introd11cing a finger throug-li the wound. For tbe 7)erma-
11ent arrest of arte1·ial hemorrhage, the tiUrgeon rna.'· have recourse to lbe 
use of-1, cold,- 2. vosition; 3, prPs ... ure; J , 1Styptfr . ._,- 5, caufrrization; 
G, tor.r..:ion: 7, liyat1on; or 8, ac1tp1·e:;sm·e. 

1. Cold is an eflicicnt means of arresting hcmorrbag-c from many ,·e.~. 
sels of small calibre. In some case8 the pret"euc:e of clotted blood in a 
wound appears to encourng-e further bleeding· IJ.,. acting just as a wnrm 
poultice would do, and the gurgeon often finds that upon sweeping- away 
the clots and expo:-;ing the wound to the oir the hemorrhage r:eases spon
taneously. Hernorrbai:re from small ,·e:;:-;els may often be arrested b.\' 
pouring a slream of cold water over the part. 0 1· if the bleeding come from 
one of the mucous outlet$ or the body, as the mouth, aostril::;, rectum, or 
ng-iua, by introducing small pieces of ice. Care must be taken, however, 
in the use of cold, not to continue its application too long", lest injuriouR 
depression or en•n sloughing- s.hould cn!iur. The application of hof water 
has bf'en succes::>fully employed in cases of c:apillai·y hcmorrha.ge Uy Keel· 
ley, C . '1'. Hunter, and other sur.l!"eons. 

to ;·s!"i~~~~1t~~1~s1;~~;. 1~:.~;1ri~~ ~:~~·~:.11~;1~~~~~)10-l'~c~ 1~~ ~·1~·~~~ ~~· i~1t ~~~~·1~:~~1'· 
limiJ, t be part ~hould be elc\•ated by means of pillow£.;. or an inclined pl:.111<.>, 
so that, by the ]a,~·s. of hydnnilic::1, the force of' the c irculation in the injured 
part may be clim1n1sbcd, and an opportu nity g·ivcn for the occurrenc<' of 
the nntural proec:.;..-ei'i of repn.ir. 'l'he same plan may he adopted for wound~ 
of the upper extremity; while in t reating- wounds of the arteries of the 
forearm or of the palnHU' arch, it will he found advanta!!eous to forcibh• 

~~~l:ict~1~1:.~~~l~~~=d '.~~iijl\~~~tL~f :: ~r~ ;;:1'.~'~h~1\c~l~1~d o~~s\1~e1~.ting aneuris1t;, 

3. Press:'-1re, whieh, as we ba.ve seen, is the common mode of tempo
rarily checkmg hemorrhage. !n:i.y also IJe cfliciently used for its permnneut 
arrest. It may be applied dO"edly to the bleeding- point by means of the 
~rn~nated comprei-s, ~1· by the. U!':e of senc~llnes, or of small forceps i or 
11idtredly~ by 1Jandag1n~ the_ l11uL and ne.x~ng the proximal joint over a 
roller, or, 1n the ca8e of bleeding fro111 cav1L1cs, by plu.zp:-ina: the part with 
lint or compressed sponge. Sometimes pre:;:mrc may be efficiently npplied 
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lff means or a weight, a bag of sbot, or even loo~c !->hot, as was done in 
Dr. Smyth 1 ~ rrmarkablc case of succcs~ful li!!ation or the innoniinate 
artery, which will again be referred lo. The grad1wted 1·ompres.-; is made 
lJ.v laying tO;..{Pther a llUlllber Of pJedgclS or lint of ~Tadua!ly increasing 
dimcn:-;ions, s.o that when completed the ma:-;l'!i has the form of an inverted 
cone nhnut an inch in bei,!!'ht; the apex or thi.::; cone i:; applied dircctl.v 
upon the blecdin:r point, all clot~ ha..,·ing hN.•n JlrC\·iou~l.v removed from 
the wound, and the comprc..;~ is held in pl:H·c b.'· adlic~i,• e stl'ip~. while 
firm pre~surc is made upon it by means of a pi(•cc of cork or metal, ~ceurC'd 
with a bandit:.re. In po,;itions wlwrc the prvximity of a bone :.rives a. firm 
!-.ubstancc a.!!ain~t which the H~'-CI mn..'' be compre~:-iC'd, as in thr ca~c of 
wounds of the tempornl arte1·y, thi:; will be found a rery efticient mode of 
controllin,::r lwmorrlrn.g-e. 

4. Styptics.-The:"c a7ent~. when employed alonr, nrc not of much 
u~c. except in checki11g capillnry oozing or the bleeding- from vrry small 
,·es~els. 'l'he simplc:-t and 1110:-t con,·enit·nt i1' ordinary alcohol, pure or 
diluted, the employment of whith in opernLions ha!" already been ad\'et·ted 
to. 'l'hc ~typtic of Pagliari, which ba~ a J.!OOd d1·al of reputation, pnrtic:u
larly among- French !oiu1·geons, contains alum and Urnzoin, and ccrta.inl_v 
~ecm:-; io some ca,.es to ;rnswer a very good purpose. Banks, of Lirnrpool, 
employs oil of turpentine. Dr. 'Wood i-peak~ fovoralJly of a drug named 
Pengawar Djumhi. \\"rig-ht and Bicknell advi~e the employment of" fibrin 
fcrment,JJ ohtai11ed from fresh blood, or from the tb.vmus J.fland of the 
ealf, to which a small quantity of chloride of cah.:ium is ncldecl. Amon~ 
the more powerrul i-typtics may be esp<•cially mentio1wd the perchloride 
or iron, in ~ubstancr, in :-colution, or i!l the form of th<: muriatt'd tincture, 
au<l the pcr::.ulpbate, or :l\lonH'l's ~alt. ~L'hc latter, in particular, h, undoubt
edly a ,·cry powerful tt!!ent, nnci. when prnpcrl.v U:-'Cd, Cii.pablc of serving 
n \'ery good cn<l; ib indiscriminate employment in all c:ises of ::.urgical 
L<'morrh:t!!C ha::!, hO\\ C\'er. been prnductirn of a _zrcnt deal or hnrm, not 
only on account or it:-. effect in hindcriri;( primary union, but berirnse the 
rapidity of its nclion, and tbc facility with which iL can be appli1·d, ha\'C 
ortcn inrluecd inexperienced practitioners lo neglecL 1cs1' easy hut more 
tru:.;tworlhy means of suppre:;~iug arterial bleeding. 

In conjunction with pre881u-e, styptics are more Yaluable than Ly them
~1.:h"cs; by applying- the btyptic upon the npex of the graduated compre:;~, 
or, in the case of hrmorrha,U"e from deep fi,.tulous wound:-;, or from the 
mucous outlets of the body, by pluJ.!gin:t the <'avity with lint or spon~c 
~oaked in tllf• styptic, a very powcrrul imprPb!-\iOn niay be produced. Dr. 
IIollowa~· advocott>d the cmploym<'nt of styptics, with pressure, in ca~el'i 
or consecuti\'C hl'mo1Thagc from J!Un::;bot wounds, as often prcrcrahle to 
the Ul"r of the ligature; aud though, of cour:"e, n. practice foundl'd on uni
nrsal experience i:; 1101 to be revolutionized by the record of a few excep
tional cabes met with by any indi,, idual, !-;till the instances mentioned by 
this suq!eon are of much interest, as showing that these means may 
occa.siorrnlly prore tiUCC<'SSful even in dealin).!' with such a. large artery ati 
the axillary. J<'or blt:cdiog after the extraction of a tooth, i\Ioreau recom· 
mendl:l plu;:r~dng the ca,rity with cotton saturntcd witb tincture or bcnzoin, 
and compreti5ed by meaus· of a piece of cork fixed lJet ween the neighboring 
treth. 

5. Cauterization with a hot iron wai;, until within a comparativel.v
short period, the principal meani; of al'rci;tin ,!.r arterial bleeding- at the co111-
1~land of the surgeon. Although the ligature was re.in,·ented and power
fully advocated by the illustrious Prue, in the middle of the sixteenth 
century, it was not generally adopted for a long time afterwa.rds, and we 
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]earn from the writiag-s of Sharpe, two hundred y<'ars s11hf::equently, that 
e\·cn in his time the cautery and ~typti<:~ \\'('l'C still preferred to the li;.i;a
turc by many ~urgcons, both on the Continent :rnd in Ronw parts of Eng-
lnnd. A lthough no 8urgeon :it the pre!=;cnt dny, probnhl.v, would use the 
hot iron in any case in which a li;rature could he appliNl, there are Mme 
circumstances under which tht• cn.uteff mu~t f'..till he l'C'~orted to; in some 
operations about the jaw!', and in otller ca"'cs in which. from the position 
of the hlccding vessels, or from the condition of tl1c surrounding tissues, 
other modes of controllin~ hemorrhag-e are not a\•ailahlc, or fa.ii upon tri1il, 

the hot. iro11 i$ a ,·aluahlc application 'J'hc rnriou.; 
form~ of the caute1·r lul\·e alrrn<h" heeu de~crib<'d 
and fi,!!lll'f'd in the Chapter 011 ) l irlor Surge1·y1 ancl 
it n·iJI be ~ullicicnt to add hr1·e thnt '"·hen used for 
hemorrlrn,g:e, as it is the conp;ulnnt and not the dc•
structi\'C pffect thllt h- needed, the t<.·mpcrnture of 
the iron 10honlcl not be rnii-ed abon a bfa('k heat 

6. T orsion, as a means of ('Olltrollin!! the hemor
rba7c from tut arterie:-;, wa~ kuown to the aocil•nt:-:, 
hut 1"-Ub!'cquently pas~cd throug-h a long period of 
obli,·ion, having IJeen rt•\'i\·cd in the enrly pnrt of 
this cPntury, principally hy the efforts of French 
and German sur7eon~, amo11g whom may lJc 10pc
cir'1ly named Amus!"-at, Yclp(·nu, and Fricke. After
warcl!-i tor;-;ion ,,·as occn~ionally usNI h~'· su1·~eon$, 
µ.-rnerally in clPnling- wi1h 1'll11lli nrteries; hut the 

a praetiCl' rC'ccin'd a fre,..h impul:.;c s.omr year~ ,,;inc<', 
anti wn!-1 i-ll'Oll!!h· ad,·oeated \)\· !"e,·eral writer;-; fl!'; a 
mode of trcatme.nt applicalJlc lo t·c:o.s('I~ of all i-izc>,.;; 
thi::. movPmcnt wa::: moi-t actiH•ly participated i11 hy 
Syme, 11 nmphrc.\·, Bryant, and For,..tcr. Torsion 
nrny IJc prneli!';ed in !"-f'\'Cl'al W•t~'i;: :-:.ymc, llum
phr(',\', nnd 'l'illaux, follo"·ing- .Amus~at. drnw the 
ext1·c1r1ity of the artery out from it~ sheath, and 
twi:-;t it until it is twistC'd off; the HUr!!cons of Guy's 
1lo;:;pital, on the other hand, adopt Yelpeau's plan 
of IC';l\·i11g- tliC' twisted entl attached, that it nrny 
gi\"e additional security by nctin!! a!-1 a mechanical 
plug. Free tor.sion (that is, with a sin1 .. de pair of 
for{'t•p,.;) i~ rt'commrnded Uy Br,,·nnt for \'('~"el" of 
rnotleratc ;-;ize, and for nll vc•:::i-c1 l:-; in the extremitie..;; 
limited tor:-<ion (in \\"hich the \"C'~!';C) is 1.!Ta"1wd with 
one pair of forceps a11d t \\"i:>itl'd with another) for 
r-uch arteric:-:. as arn lnrg-e and loosel_v connecll•tl. 
Ingenious form;:; of tor:-;ion.forccp.;:. ha\'C hcC't1 dC'vi:-;l'd 
hy Hewson and Uri!{~~. (Pi:-r. 97.) When it i~ not 
intl'nded to twi~t off tbe C'nt.1 of the n:::scl, the num
ber of turns !->hould vary from six tl) eig-ht, according 
to the sizf' of the artc1T .. 'fhe nwehrtni;-;m of tor~ion 
is as follows: the inrier and miUdl(' coats arc Jaec-

Fw .. 97.-llC~',on's tor- ~;~~C~~~l~~l~~l~~-~~IJ~~ll b;~~~tJ:;~~\~O~;.~~:·gJ~~~~~~:lS, f~:. 
siou-fur<;ep..,. in the ordinary natural process of rcpilil' alrf'ndy dc-

S('l'ilwd; the external coat is twi~tcd into a cord, 
whiC'h !"crvc~ tempornrih· a~ n mechanical plug-, and i:-; eventual\'' ~ur
rounckd by J.rmph aud fucorporntcd witb the adjoining ti~sues1 01: more 
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commonly ~epnrntcd and thrown off by slong-l1ing, just as the encl of n. 
ve~..-c.· I which ba:-; be~u submittl'd to the lignt.u1·(' The nrtNy is permu. 
1wntly dosed hy the inflarnmatorj' 1u·oce~s at the point at which the middle 
and ionC'r coats Jrn,·C' gi,'en way. 'l'or:-;ion ha~ now been i:;o often 8Uccet::o· 
fully applied, cnn lO laq.:rc n~:sels, th~t it cannot, I think, nny longer 
rca-.onably be douhtcd that it ii:; nn cflectual mode of tontrolling hemor. 
rhugl'; it ii;, aecorcling to 1-'or:-tc r nnd ll. Lf'C' , C\'l'n mor(' applicable to 
Int',~"(' \"Csscls tlrnn to small. 1 d0 not see, how ever, thnt. ii is nt all a better 
mntk than ligation, nor, I tliiuk, does it cquul tlw latter in ~nfcty; this 

~~i ~!n ';;~\ l~~ga~11~\~~ ~1~:~~1;: ~ rg~ ~~~~1 In~:~, - ~c~~;;~l~~!~~~~ ~he 1·('~11~(il1~ :i1~~ t?~ ~d~~ 
~~,:~r~i~ira;Y,,'.;~~<~·n~1;l~~:~c~;;~i1~~:·;~~~1~c~~~,~~~~~~ ~1~1:~:~::dt l~1~· '~)~~t~!~;i~o~~ 

Fm.95.-S)lt'ir'snrteryconstric!or. 

slrfr-t01·" (Fig-. 98); its action ~omewhat rei::emb\C's that of the f:.c1·aseor, 
and it i:o ck.::'igne<l to sever the internal and middle coat~ of the artery, 
thu~ allowing their inrngination within the extPrnal coat, which is COl'l'U· 
g-nted but not didded. T he iu::.lrument is remo\"ed as ~oon as this bas 
heea nccomplished. 

7. Ligation.-'l'he us.e of the ligature, though apparently known to the 
nncie11b, was afterwards completely forgotten, so that its introduction into 
surgery by Par'1, in the sixteenth century, ha8 all the merit of an original 
tli,.co,·ery. It \\~as not, bowc,·cr, until long after ParE!'s tim(' that the> u~c 
of the ligature becarne unin;!r,..al, or indeed gcnt!ral; a1lll the reason for 
~his appt.'ar~ to ha,'e been not :-oo much on account of innate oh:-;tinacy on 
the part of l"urgeons, as beca11:--c the natural process by which lu•monhaµ-n 
i:-0 arrested not being understood, and ligation being consequently practi..-ed 
inn n.:ry defecti,·e manner, ih rc::;ults wt:rc corre~pondin:tly un~at.isfactory. 
rrtw li:..rature a!:' now used hi, I belie,·e, when applicable, the very best 
method of checking' arterial hemorrhage. The form aod structure of the 
ligalu re, and its mode of application lo the open ends of \'C~sel~. han 
11lrcady been described (pag1· 111 ), and need not be again ad,·c1·ted to. 
When it is necessary to secure an artery in its continuity, tbe ligature may 
he 1110.::it con,•cniently pasBed beneath the vessel by means or an aneuri~· 
mal needle (Fig. 99), or 
l'\·en an ordinarycuned 
needle, or au eyed probe. 
'l'he mechani1mi of the 
ligature in controlling
bcmorrbage is now well 
undt'r.~tood (than ks to 
the in\"e~tigations of Dr. 
J uaeg), and the rules for 
ih application arc thor. FIG. 99.-Aneuri~mid needle, arrued wilh a ligature. 
oughly established. 1'he 
i~lustrious John Hu nter, even, did not appreciate the mode of action_ of the 
hgature1 and accordingly we find tba.t in his operations for a.neur1sm Liu 
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clid not draw the noo~e tight, fearing to weaken thl' coats of the ,·essel
thus, as Dr. Jones !'ubscqucntly showed, defeating- the very objects ~mught 
to be attained. 'l'he lig·ature ~hould be applied with fSUfficient force to 
dh·ide, smoothly and Henly, the inner and middle cont:-; of the artery, 
wbile the outer coat is consLricted within the nOO$r. In tying the larger 
Yessel1', the giving wny of the inner tunics of the artery is ~ometimes dis
tinctly pcrceptihlt.:! to the :-'Urgeon. rl'be divided inner coat~ cur) upon 
tlwmt=clve:s, and assist the formation of an internal coagulum, wliile the 
artery is permanently ~cnled by the occmrencc of inflammatory changes, 
just as in the 1rnturnl h:emostatic prore$S already <lc~criLcd. The noose of 
the Jig-ature, if this he of silk, is gradually loosenrd IJy thoproce;-;s of granu
lation, and finally cuts its way through, or comes out hring-ing with it 
the con~trictcd portion of the extf'rnal arterial coat, \\·hile the catgut or 
other form of nb:-orbnble Ji[.!·ature gr11dually disappears and, as pointed 
out by Lister, is repl::icrd by a ring of fibrous ti:.~ue. The clot which is 
formed on the distal :-5ide of the li.zatnre is u..:;ually smaller than that on 
its proximal side; in some caseR one or even both clots may be absent, 
and yet the artery be securely closed, which shows that the formation of 
a clot, though of great a!ssistance, is not in all ca~es absolutely essential 
for the success of the ligature. 13. Howard published ::;ome experiments 
to show that it \rn8 not invaria.l..1ly nece:::snry to draw the ligature so ti7ht 
as to divide the inner <:oats, \Jut that mere narrowing of the arterial ttib!"' 
with a loose ligature was ~ufficient sometimes to secure obliteration of 
the vessel, and the more rrcent experimeuts of Brdlonce and Edmund~ 
lead them to declare that ,.:imple approximation of the arterial wall is suf
fieient, and that rupture of the in11cr coat~ increa~es the risk of secondary 
bleeding. The snlfic:iency of contact without rupture, Joug since advocated 
by Scarpa, was indeed k11own from the cases of ITunter, who, as we have 
Been, did not tig-htcn hi:-s ligatures in operating for aneurism i but I 
am n·ot aware or any clinical facts which show that a loose ligature 
is :-.upcrior to a tig-ht one, "·hile the almost uni\'Cr,.:aJ experience of sur
geons ig that it is Jes~ safe, and that, when of silk, it has the additional 
di,.:advantage of not c:oming away as readily as one whi{'h is tightly 
drawn. 

rnless in connection with the antiseptic method, the best material for a 
ligature il'i, as has been already said, ordinary fine whip-{'ord or silk. 
Yarious attempts lrn\·e been made from time to time to !:-.Ubstitute other 
matetinls which it ha~ been suppo1'ed would produce less irrillltion and 
might hecome ency~ted or absorbed. Thus Sir Astley Cooper nnd Dr. 
Physick made use of wnurnl ligatu1·et:, catgut or some similHr substancr, 
and this practice wns n.ftenvarcls occa:-.iona.11.v adopted by others. 1 Car
bolized catgut is ,crenerally crnployctl with antiseptic dressings, hut has not 
prO\' ed itself as absolutely certain a prevcnti\•e of secondary hemorrhage 
as was at first nntic:iputNI lt:ii fault is, it seems to me, that it often dis
appears without cli\·iding the external coat of the artery, and thus does 
not securely occlude the vessel--in this respect beinµ- open to thP same ob
jection as acupre~!'ure; hence, for ligations in continuity, I belieYe that 
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we'll-prepared chromicizcd gut is prcferablf'. Jlfetallfr ligatures were em-

~f~~~~n~1: ~o~:r~~~no:i~~~~e;:~1~11~~1~s~~." a '~~:t! gil~~~c~h;,~1 i ~~~~\~: :~~,enL~;;::ro~~ 
all\· U!-iCd in opcr:ltions 011 the hunrnn subject. LrrerL found that wire 
li::rUturt'~ tiµhtly ~ccurcd around the arteries or dog-~ pl'Oduced obliteration 
of the np;sc]P:, and that, when both end~ of the lig-ature were cut ~hort, 
the loop became cncyp;ted, and r~mainecl in the wound an inclt·finite linw 
without produeing irrirntion . Similar results have he<•n t-iincc obta.inccl hy 
8ir J. Y. Simpson and others. H oward. on the otllC'I' hand, finds that 
wire ligatures, if drawu tig-ht, produce marked infln111111ation and suppura
tion urouncL the scat of li;.rati on, and therefore rC'conimt•nd~ the Utie o f 
loo~e wirC' Ji~atures. ~l ctnllic lig-nture thrcnds hnve now liecn ui-cd a. ~ur
ficient number of times in operntions on the human ~uhjecl, by Stolle, 
Gro:;.s, )i[ ni'otin, and other surl!eon:-;, to w:irrnnt the belief that they nre 
safe RJ.rC'uts; hut I see no real'on to believe that thry are any better than 
cat,!!Ut li,!!'aturC's in ordinary wo11ncl:;., or thnn tbo~C' of :;.ilk or si lkworni
l!Ut for abdominal ca~c~, in whil'h n ligature which will be readily cn 
cy~ted is more dC'~irable than one which will be nbsorlied 

Rules/or Ligatin;t 11'011nded A1·/eriPs.-ln the applil·ntion of li:tnlurcs 
to wounded arteriei;, there arc cerrnin rules which :o.houlcl he iuclelibly im
pres:;ed upon the io:nrgcon'Fi mind; these a.re-

l. Jn r·asP~ of primary lwmorrhage, no operation should be 'f'Pt:fonned 
ttpon an artery unless iii~ (ll lht' rnmnent af'iually bleedi1;g. Jn ca<Sc~ of 
secondary hemorrhag-e, n different practice should be adopted, as will be 
pre~ently seen i but in dealing with a recently wounded nrlery, if hemor
rhage have CC'a!<ccl, rhe surgeon as a rule should not intel'l'erC', becnuRc ( I ) 
there i:: a fair pro:-:pect that the blct•ding will not return i (2) the proha
hility of disco\·cring the source or hemorrhage is much le:"~ when there is 
no ::;tream of blood to point the ~ur~eon'j:\ way: and (3) the inci:o.ious and 
manipulations which would bP rH.·cefi:.ury in ~carc hio g for thr a1·1erial wound 
would bl' a positire injury which would more than connLCrbulance any 
bent-fit that mi;.dll prohnbly be ohtaioed. Jn ccrtoin exceptional ca~es, 
howe\•er, the ::it11rgeon :;hould nol het<>itatc to apply a ligature Hen under 
the!.e circumr;tanCl'R; for in~trincc, if an artery were seen pubmting in a 
\YOUIHI , it would he right to tie it e,·cn though it did not bll'eci, for in such 
a ca~c the ligature could do no harm, and might preHnt a. great deal of 
i-;ub:-equent mi:'ehiefj a~ain, if a patient wer<' likely, for any rea~on, to be 
su~jected to unu sual rii-k of secondary hemorr hage , as, for instance, if it 
were nece1'Srtry for him to be tn:in~ported to a distance, or if he wcrn 
threatened with the iorn~ion ol' dt·lirium tremens, it might be proper to 
chooi-.e the le:'M'r e\·il, and sC'nrch for the wounded ,·csst·l, that it 111ight be 
secured by a. ligature. Uncl"r un.\• circum!-ita.nces the patient ~ho ulcl ho 
con~tantly watched, and if the wound were in an extremity, it would be 
rigbt to apply :l pro,·i:...ional tourn1qul't, ~o that, in ra:::r of secondary 
hemorrhage, nil unnece~Ear.\' loss of hlood might bl' prevc11tccl. 

2. Jn applying a ligatore to a wounded artery, the surgeon should c11t 
down upon it diredly at lite point from which it b!Peds, and ~ecure the 
ressel in the wound. 1'his rule and the next were clearl~· laid clown by 
J ohn Bell, and most powerfully enforced by Guthrie, and yet, it is to he 
feared, nre, C\·en at tbc present day, too oftf'n pruct icn!ly ignored b_v ope· 
rator:'. 'l1hese are two principal rrnsons why thi8 rule ~hould Ue c:om;id
f' red inrnrialilc: ( 1) because it is often impossible to tt!ll what ,·e:·•sc:J is 
wounded uoti l it is exposed in the wound itse lf; and (2) because, even if 
Lhi~ poinleould be determined, ligature of the main trunk above the wo1111d 
would, in a vast number, if not in tbe majority of case:', fail to iirre!:it tbe 
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bleeding-. Thu:; il has happ<'ned that the E:upcrfic:ial femoral artery hM1 

!~~~;~i 1~ :~i(i~ ;o:~ra 11.'~~~i~·li ,!~:1~ ~1~~·;1~1~~~~0~1~ 1~~~~ouu::1t~ l~·f' l~ :~~~!.i :.7.~,d i~i~~ ~ y:c~~~1i~1; 
branch of the profuncla thaL \\as wounded; or tho s uh<:laviun ha~ b(·l·n til'fl 
for supposed wound of the axillary artery, when the hemonhagc really 
can1e from the long thorac ic . Again, if the main trunk be tied, the col
lo.tcrnl c:irculation being quickly e~talJli::,hed, H'condary hemorrhage i~ l'X· 
trcmely apt to occur from the di.1o;tal side al tbe arterial wound; or if then· 
he collatcrnl l>ranche:-:gi'·rn off between the point of ligation and the wound, 
Ulrl'ding- may occur eHn from the proJZmol isidc of the latter, whrn, ff 
a ~econd lig-ature be applied in the wound, the double oh:-;truction will (nt 
lea:-.t in the lower cxtreniity) almost inYariably cau:-l' gangrene of the limb. 
Still f'llrtlH•r, dcligatiun uf the main trunk expose::; the pntient ~ometinu.'~ 
to aclclilional d:tngcr; thu::;, Lbton hariug ti(>cl the external iliac 1:or wound 
of' u srnall branch of the common femoral, the patient died of peritoniti~. a 
cau:;e of' death , it will be ohr:erved, which was directly conuectcd with tlw 
operation, and entirely independent of the original injury. For the:--l' 
rNl~ons , tlwn, dz , that hy thi~ rnethod onl.r can the actual source of 
hemorrhagp Ue determined; thnt thus only can probable !-;l'Curity be 
afforckcl against ~econdary bleeding; tbat if i-econdary hemorrhage Rhould 
occur, thi:-. plau clocR not put out of' the question further treatment; and 
that this plan does not e11tail any additional rit:-k upon the patient, the rule 
~hould be inntriaLle, that , w/11•1w1.:er practicable, a bleediog artery .... Jiould 
bP dirr>dfy r·11f doum upon, and lied where it bleeds. In doing this, tlw 
su 1',!.(COn 8hould usually tnke the original wound ns the guide for his inl'i· 
sions; !-thoultl, howe,·cr, the wound be ,·ery deep, it may be more con
,·eni('nl to l't'ach the ~ourcc of hemorrhage by making a counter-inci1'ion 
in the cour-'e of the n~~el:;, cutting upon the entl or a probe introduced 
to the bottom of the wound. llemor1·hage d11rin9 the 11peralion ;.;hould 
IJC frUarcJc<l a_zain1't by the u:-;c or a tournitJUCt, where this instrument j,; 
applicable, or by pressure made hy an as!:ii~tant on the main trnnk; in 
~itnations ''here thi:; is impracticable, the !"Urgcou should introduce one 
01· two fing·crs into the wound, so at; to compre"R the hleeding ,·esscl wbilP 
making the nece:;sary incision~. 'J'his rule of tying an artery where it 
bleeds hold :-; good for both primary and secondury hcmordrnge; no matter 
what the condition of the woun<l may Le, as long as there i:; a wound it 
r-hould he freely enlarg-l'd and the ,·e:;;::.el ::'(•c1ircd at the point whence thl' 
blood i:-o~ue~ Thi::- is often a difficult and tediou~ proceeding, particularly 
in woundis that are !:'\\·alien and granulating-, but it is a proceeding that 
the burgeon ,..J10uld consider impcrati,·e wbcn the occasion ari~e:;; and it 
i:-; r-urely '''-'!')' reprt·hen:--iblP for any operator, in dew or the vast aecumu· 
Jation of recorded experience on the sn l~jcct from both civ il and military 
practice, to persbt in cal'les of nrterial hemorrhngc in tying- the nrnin 

~~:~~:~d~fo~, 1~~1;11~' ~~~i;::;-~· ~~~~~11:: :~ ~~~~~!:1· 1~/~~ 1\otop~~~o~l: ~\~b:~I i~11 c~'i\l: 
biclered a more important operation. 

tu·i·1i~a~:;!~;~ ~~~~e1~l~11ie ~~1>~Jl~~~i~e~~ec~o11 ~=~~1('~11;;·~)1 ti,'~ea;.;;,:;~;f; ,,'.: ,~,!::,~ 
plPtely dinded, and one on each side of the wound~( the taller hal'e not 
com;J/etely secerPd l/iP. r-oal8 of the 'l:essel. The reason for this rule i::' 
obvious; in man." parts or the body the arterial ana;.;tomosis is so free that 
a ligature to the proximal side alone will not even tt•mporari\y arrest the 
hleccling, the current of blood being immediately car ried around to the 
distal extremity; in other ca~ts, though a proximal ligature mnv serve to 
(;heck the hemorrbage for a !:ihort time, as ~oon as the collateral c~irculatiou 
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is fully established, bleeding will agnin begin from the distal end of the 
ves:;cl. When tbe artery is only partially $C\'ered1 Sa\'ory's plan may be 
properly adopted, the nsscl being completely divided between the liga
tures. If, ns sometimes happens, the distal extremity of the \'esscl be so 
retracted and surrounded by the adjoining tissues that it cannot be found 
c,·en after long and careful search, the surgeon may plug the wound with 
a graduated compresl:l, the apex of which is imbued with the solution of 
the persulpbate of iron, and good results may be hoped for from this pro
ceeding; but, whenever it is practicable, the distal as well as the proxi
mal end of the ''esscl should unqucstionu.bly be tied. If n. large arterial 
hrnnch be wounded immcdia.tely b('low its origin, it is safer to regard the 
injury as one of the main trunk, and to apply ligatures immediately above 
nnd below the origin of the bra.nch 1 as well as on the distal side of thC' 
wound in the latter ;1 so, on the other hand, if a large branch be given otr 
immediately abo,·e or below an urterial wound, it is proper, after tying 
the injured \"Cssel in the usu:ll wuy, to apply an additional ligature to the 
hranch. lf this should not be done, there would be risk of secondary 
hemorrhage from deficiency of the internal coagulum, which, as has been 
mentioned, extends only as far ns the nearest anasromosing vessel. 

There are, it i5 true, a certain number of cases on record, in which the 
proximal ligature alone, or eHn the ligature of the main trunk at a dis
tance from the wound, bas arrested hemorrhage, which has not recurred; 
hut such cases are quite exceptional, and in no degree inndida.te the force 
or this and the preceding rnle or treatment, whic:h might well Le called 
golden rules. 

4. However cle::.irable it may be to t ie a bleeding ves~el in the wound, 
in certain situations it is impossible to do so; thus, in the cnse of wounds 
which penetrate the floor of the mouth, dividing branches of the externnl 
carotid 1 or in ca::;es of hemorrhage into the mouth from the internal 
carotid, or within the pelvi::; from branches of the internal iliac, it is mani· 
festly impo~:sible to reach the seat of the wound, and the surgeon's only 
resource is to tie the main trunk. Again, in ca~es or secondary hemor
rhage from wounds of the palmar nrches, it mny be necesi::ary to cledate 
from the ordinary rule, and to tie either the brachia!, or the radial and 
ulnararteries.2 

Application of Ligatures in the Continuity of Arte1·ies.-In applying 
a. ligature in the continuity of an artery, whether at the seat of wound or 
flt a higher point, or in the H unterian operation for aneuriim1 1 the surgeon 
is guided in making his incisions by the lines which be knows to corre-

sponU with the general course of the ,·es~el. If there he a wound, that 
should 1 of course, be the starting-point for the inci:sion, but in other cases 
tbe operator must rely upon the J)U]~ation of the ve?:sel, if that can be felt, 
and if not, upon his general a11a.tomicnl knowledge as to the course of the 

1 Dr. T. B. Wilkerson, of North Carolina, has reported a case in which this plan 
w~s.successfully carritid out in a case of wouud uf the profunda ftlmoris just below its Ortgrn. 

1 Ogsto~, ~r .Aberdeen, has s1:1-ccessfully tied the deep pal mar arch by separating the 
abductor llldlCIS from the rad1a\ Side of th~ Wtltacarpal bone Of the index finger, through a dorsal incision. 

14 
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a!'tcry. 1t is well, c:o;pecially when the artery lies deep, to mnke the inci...:io11, a:-; rccommenclNl by Hargrave and Skcy, !:iOtnewbat ohliqu?l.s to .th~ 7our~<' of lhe vei:;!:l'i, which can thus be ruore readily found than d the 11H.:1:;1on Ill' 
<.lirecth· in its line. The :-;kin and 
superficial fascia may be di,·idcd by 
the first stroke of the knift" hut 
aftcnnH<ls the su rgeo n !-ihoul<l pro
<·eed with great caution, taking up 
each succe:;sive layer of tissue ''ith 
delicate fcrcep-;, and making a slight 
notch for the introduction of n 
Erroo,·cd director (Fiµ-. 101) 1 upon 
whi('h the )aver i::; then cnrcfnll\' 
di\·iclt'd from 1;e1ow upward~. \\"he;i 
th<' sheath of the ,·e:sE'Cl is reacbeil, 
the sui·µ-eon picks it up in the ::onme 
way with for<·ep:5 (l•'ig. IOI , . ...-\), 
and makes an openi ng- ju:-;t :-ulli· 
ci(·nt to allow the pn:-;.~ag-e of the 
needle which heurs tbe liµ:o.tun·. 
Thi!') is then clclicatch· introdu{'NI 
lJCL\\ecn the artC't",. ai1d the vt'iu. 
and ''ery cautious!.\· brought arouud 

li;1t~;r~Ot~~~~~~r;1~!n~r~:;/hc~~l·;rr~:g1J~nr::;; ~~~~C~~; 1:11~: ~~s~=I \~~~i~.\urlr~'l~~o~;oi;:1~ 
{BRYA:s-r.) of the needle, which nrnst be \rcll 

ground down and rounded, i:-; !IH'n teozed thro11~h the opening in the sheath (Fig. 1 OJ, B), a proce:-;s "hid1 may he facilitated by a gentle touch with the knife , one end of the li~utun• drnwn out, and tl1e other drawn l>:.H:kwanl$ with the ueedle, which mu:-;t be withdrawn a" p:~·ntly as it wa~ i1Hroclucecl. The operation j,., cornpleMl by tyiug the artery firm!~· and tightly with the reef.knot (Fig. 101, C), nnd bringing both ends of the ligaturn out of the wound, whid1 is c:lo~cd with Rutures and lightly dres:::ecl. Jf catgut he u::-<·d for the Ji~ature, thi~ should he tied with a surg-l'011 1s knot and rcef-k11ot comhined (Fig. 44}, am! both ends cut ~hort. Sa,·ory and so111c otht.•r ~urgeons ad,·i~e that in C\'ery co.~e two ligatures i:ihould be applied, and thnt the nrtN.\ ~\iould he divided between them; but while J consider the double li,::aturc indi~· pcnsallle in l'a~es of wounded arteries, a si ngh.• ligature i::-; l think :-:afcr io <:ases of aneuri~m. 
If an~· small arterial bran eh should he cut during- the operation, it should be twisted or tied, taking care to :::eture both ('nds; the chil'f pn·t·uution~ to Ue oh:-:cr\'ed in pa~:-;ing the lll't!<lle are not to wound the \"Cin, u1H.I not to include the latter or any portion of it, or a nen·e, in the noose of the liga· ture. Ent1.1n,!?"kmcnt of the Vf'in would be n•ry npt to cau:-e phlt:hiti~ or gangrene, while ligature of the nen·c \\·ould at Jea~t µ-i\·e unm.'tC:--sary pain, nnd might possilily expo:-e the pa.tient to thl' risk of l{•tanui;. lL would likewise cnufl.e paraly~is of the parts hclow, which in ~ome r-ituation~ mi;.dit he productire of \'Cry ~rave con~cqucncC's. If, in pa~:-;ing the net'dil', tlwn' ~hould be a gush of Ulood, more in quantity than c·oul<l be accounted for hy the separalion of the slwath, making it prolJabl<' that the ,·ein hull bel'n punctured, the surgeon fl..houlcl eithl'r HU!-i)J('!Hl the opera.Lion und apply pre!:'-sure, or should extend his inci:-don and reapply the ligature at a higher po~nt. To allow a._ ligature to ren~nin , which passed partially through a vcin 1 would be cqu1nileut to forwrng a setoo through that ve:;~cl, and 
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would certainly expose the pJ.tient to the ri:-.kc:; of phlcbitii:;, thrombosis, 
ganJ!rene, and po:::sibJ_,- f'mholi:-om and ~econdary pytemia. It is almo:;t 
neecllc~s to !'ay that the surgeon !-:hould he cardul not to mi~s the nrt(•ry, 
nncl tie instead I\ nerrc, or even a portion of co nden sed fa1-itia, an accident 
which ha~ orca~ionally happened in the hands of tlw most i:;kilfu l operators. 
H the art<'ry be very supcrfiC'ial, tlw i:;urg-eon !:ihou ld be con·c~ponding-ly 
careful not. to 1!0 too dt•eply in hi$ first inC'i~ion, which some operators, 
indeed, prefer to rnako h." pinching up a fold of :-;k in. trn1H=.lixing, and cut
tin,g from within outward~. In dividing• LIH' deeper :-itrurtures, the i-idc 
of the knifo !-< boulcl b<' used rather than the point, rrnd the edge shou ld 
always be directed am.t.'' from thl' artery 

After tying an artery in its continuit.''· the ]imb below should be kept 
warm until the collateral tirculation is fully cstaL\ i;;;hcd; the ligaturr , if of 
catgut, will require no further attcotion; if of s ilk , it will u:mally drop 
between the fir;;;t and third week:;, accorclinir to the siz<· of the vc:-:)-cl; 
~bould it rcmnin too long. g-entle trnction and twi::;ting may be practi::cd, 
a:-; in the ca!'e of ordinary lig-atures on thr cut ends of ,·esscl:-::. 

8. Acupressure.-Acupre~~ure, or the means of co ntrolling arterial 
hemorrhage hy pres~ure with a. ncC'dle or pin, was first introduced to the 
notice of the profes:-;ioa by ~ir J. Y. Simp:wn, in Detem\Jcr, I 859. Tt has 
i.;incc then hecn employed more or less exten$i\'Cly by a great number or 
ouq{eons, and, after ha.dng hecn nlkrnately extolled a.!1d cond~mncd. and 
having exc ited in the city of it.:; birth one of the mo~L ' 'iru lent profes!-iiona] 
controver:-;ics of modern times, has now grad ually a8sumed its proper 
place as one or the modes, and, under certain circumstances, one of the 
IJc,;t modes, by whith arterial IJleC'ding can be arrested. Acupressure may 
h(' pra.ctbecl in ~e\·era l different ways, of which Prof. PirriC' and Dr. Keith, 
who have pulJlished a munograph on the su1Jj0ct, enumrrnte seven, though 
for practital purposes the number might be reduced lo four. Jn thC' fir8t 
two of Pirric1

:; aucl Keith's methods, the ''esscl i,.;comprcssed hetwecn a l)in 
or needle and the soft tissues or the part; in the third, fourth, and sixth, 
between a pin or nerdle and a loop of fine flexilJ!e wire; in the fifth (or 
Aberdeen method), the prC'~surc i!-i made by passing a pin or needle beneath 
tbc artery, which i~ then twi~tNI upon it$elf by a quarter or half ro1ation 
of the pin; and in the sennth, the \'Ci'!<C) is compre!-i~ed Uctwccn the pin und 
any bony promiaeuce which may be con\"enicntly ~ituaied. The first 
method is thus de:<cribccl by Simpson: "It consists in pns:,;ing a long 
11• • .'Nllc twice through the flaps or sides of a wound, so n:;; to cross onr 
nnd compress the month of the bleeding artery or its tube, ju:st in the 
E-ame way as in fasten in~ a flower in the lapel of our co:it, we cros~ o,·er 
and comprci:.;s the stalk of it with the pin which fixes it, and with this 
,·iew pas!i the pin twice through the lapel. . . . . " rhen passing the 
needle in this method , the surg-(•on Uf-;ually places the point of bis left 
fureting-er or of his thumh upon the month of the bleeding vessel, and 
with his right hand he introduces the needle from the cutaneous surface, 
oud pas:-es it right through the whole thicknefis of the flap till its point 
projects for a couple of lines or so from the su rface of the wound, n. little 
IO the right :side of the tube of the \'CSSei. rl1hen, by forcibly incl ining 
the. head of the needle towards his right, he brings the projcctiug portion 
of its point firmly down upon the site of the vessel, and after secing'that 
it tl~ns quite shuts the artery, be makes it re.enter the flap as near as 
JIOS!-i1b\e to the left side of the vessel, and pushes on the needle through 
the flesh till its point comes out again at tho cutaneous surface. Jn this 
mode we use the cutaneous walls and componC'nt s ub!'.tancc of the fi:tp ss 
a r(·~isting medium, against which we compress and e1osc the arterial tube." 
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'J.1he exact mechanism of the first method can be readily understood from 
the accompanying wood-cuts. (Figs. 102, 103.) In the second method "a. 
common short sewing-needle, threaded with a short piece of iron wire, 
for the purpose of afterwards retracting and removing it, is dipped down 
into the soft textures a little to one side of the vessel, then raised up and 
bridged over the artery, and then finally dipped down again and thrust into 
the soft tissues on the other side of tbc vessel." (Fig. 104.) In the third 
method (Fig. 105), ' 1 the point of the needle is entered a few lines to oae 
side of the vessel, then passed •under or below it, and afterwards pushed 

F1G. I02.-Acnprcssure; firatmethod; 
rawsurf':i.ce. (ERICHSEN.) 

FIG. 103.-.4.cupr~sure; first metbod; 
cutaneoussurfa.ce. (ERICUSEN.) 

on, so that the point again emerges a few lines beyond the vessel The 
noose or duplicature of wire is next thrown °'·er the point of tbc needle i 

F1G.ICM.-Acupress11re; second method. 
(ERICllSEN.) 

FI0.105.-Acupre.ssnre; third method. 
(ERICHSEN.) 

then, after being carried across the mouth or site of the vesseJ, and passed 
around the eye end of the needle, it is pulled sufficiently tight to close the 
vessel i and lastly, it is fixed by making it turn by a half twist or twist 
around the stem of tbe needle." The fourth method is identical with the 
third, except that a long pin is substituted for the needle, the bead of the 
pin remaining outside of the wound; while the sixth dift"ers from the fourth 
merely in the way of fixing the wire, the ends of which are, in this 
method, 1

' crossed behind the stem of the pin so as to embrace the bleeding 
mouth between them, pulled sufficiently tight to arrest the hemor· 
rhage, thereafter brought forward by the sides of the pin-one on each 

side-and finally fixed by a half twist in 
front of and close down upon the pin." 
(Pirrie and Keith, .Act,pressure, p. 44.) 
The fifth, or n Aberdeen method," con
sists in pas8ing a pin or needle through 
the soft tissues c:lose to the artery, giv
ing the instrument a quarter or a half 
rotation, by which the vessel is twisted 
upon itself, and then fixing the pin or 

Fio. 106.-Acupressure; fifth method. !lee<lle by. thrusting its point deeply 
(E1t1cusEN.) 10to the tissues beyond. (Fig. 106.) 
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This method seems lo me the best and most gcn<'ra lly applicable; acldi· 
tional ~ccurity rnny be gin•n by supcradding the u::e of a wire loop, ai; in 
the preceding- methods. 'l'be seventh and hL~t method consists, according 
to Prof. Pinie, "in passing- a long needle through the cu taneous surface, 
pretty deep into the soft parts, at ::1orue distance from the vessel to be acu. 
pressed-making' it enH'rge near the vessel-brid~ing over and comprc:"-sing 
the artery, dipping the needle into th!' soft parts on the opposite side of 
the ,·cssc>I, and bringing out tl.Je point of the nc>edle a second time 
throu,trh the common integument. In this method the !-'ort parts are twice 
tran~fi.xrrl, and the artery is compresst'd between the bone a.nd the middle 
portion of the needle in front of the integument, between the first point 
of exit and the second point of entrance. " 

Mode of Repair of Arteril'H aj1er Acupress11re.-'l'his subject has been 
fully invcstii:rated by se,·crnl writers, the resu lts of whose observations 
may be stated as follows : There is no direct adhesion of the appostd walls 
of the vessel, as believed by Dr. Hewson and other~. but, on the contra.ry, 
the sole process of permanent repair takes place :it the cut end of the 
HSf':t.•I; the end subsen·ed hy the needle is merely to remo\•e the prcs:mre 
of the blood current until this repair is accomplished. lf, however, the 
needle be allowed to remain so long as to de:-'troy the structure of the lining 
mc>mbrane of the ,·es::.el, then closure takes place at the line of this dcstruC· 
tion, just as after the use of a li.zaturc. The actunl repair which goes on 
at the cut end of the ,·es~cl is due partly to changes in the wnlls of the 
vessel itself, and partly to changes in the contained blood, in fact to the 
eamechanges which we ha,·ealrcady ::.tudied as taking place in the process 
of natural hremostasi~. A clot forms abo,•e the needle, and re:-ts upon 
without adhering to the contracted portion of the artery below. The time 
during which the acupre~sure needle should be allowed to remain varies 
from twent~·.four to sixty hours, according to the size of the \'CS$el. If it 
be remon~d before the repair of the cut end of the vessel is complete, there 
will be risk of di:5lodgment of the clot (which i:s not adherent), and of 
hC'morrbage; while if it remain too Joug, it will excite suppuration in its 
track, ju.st as any other forci.zn body. 

Jllodified Acupress1u·e.-Under the name of 11 artery compressor," )lr. 
Porter, of Dublin, has cle::;cribcd an apparatuR for the temporary occlusion 
of an artery in ca5'es nf aneurism. lt somewhat resembles Sir P. Crnmp. 
ton's "p1·esse-ar1€re,'' and consi::;ts essentially of n bent probe and a wire, 
between which the ,·es:-;el is compressed, and which are so arranged as to 
be withdrawn at will. L'Estrnnge's apparatus for the same purpose con. 
f;ist~ ol a double aneurismal needle, the blades of which close like the jaws 
of a lithotritc. Instruments of var ious kinds for the temporary occlusion 
of nrterics hare likewise been devised b.\? Deschamps, Desault, Asi:::alini, 
Durest, H.ichardson, Allis, and others. PiloprPssure, or compression of u. 
vessel by means of a wire, bas been practised by various surgeons, among 
whom may be specially mentioned Dix, P ollock, and La11genbcck, nud 
has been described as a modificntion of acupres~ure. l t h;, howe,·er, as 
~hown hy Simpson, an old mode of treatment, and, I may add, appears to 
be inferior to both aeupre$sure and the ligature. Jt is practised by ~ur
roundin~ n. vessel with a loop of wire, the ends of which are broughtont 
separately through the flap or side of the wound, and twisted over a com. 
pre~s which serves to protect the sk in . Uncipressure, or compression by 
means of a hook, is recommended hv Var1zctti in cat-:e!i of secondary hem or. 
rhage from wounds of the palmar arcb, etc. Aerteriversion is a. name 
e~11ployed by Weber for a mode of arresting hemorrhage suggested by 
h11nsclf1 which consists in e\'Crting the cut end of an artery so as to 
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inrngfonte the vessel w it hin its own extremity, nnd then fixing thl' parts 
bv tlw introd11clion of a needle point or dt=licnte mN:dlic pe!r. 

~ Comparison between Acupressure, Torsion, and Ligature.
From what Im~ been Rnid with reg-a.rel to the mechanism by wha·h l'ilch of 
tiles(' methodR nets , and the pathological chan g-c::; tQ which C'ach ~rives rikl'. 
it will appear, I thi nk , that the ligature is to he preferred wbencvcr the 
circumktanccs of the cake allow the surg-con to choosC' between them. 'l'hc 
objections urged against the ligawre arc, that ( l) it acts as a scto11 1 causin~ 
suppuration along its track; (2) it confinei; a minute :-.lough in the wound 
until it ('Orne:; away it~C'lf; and (3) it may become prema turely dctnelwd 
and allow secondary hemorrhage. These ohject ion!=:, tlvlU~h theoretically 
just ns l"Cg'llrd~ the s ilk ligature, seem to me to be pracLi<'all_y of little or no 
vnlue, for ( I) healing without, an.v su ppurat ion , when i::. imple drcs~iugH arc 
em ployed, iH alm ost nC\'Cr met with (at least in this clim ate) in wounds 
of the ~ i ze of tho:-c in which ligatures are u~ecl, and no tru:-:tworthy cvidenec 
has y(•t been nclcluct:d to :; how that the U='e of li_!.{nt ures in crea~es the 
amount of suppurat ion i (2) the ~ize of tbe slough enihraced by the llOO'.-'C 
of tlw li~ature, in ca11es that do well, is ::.o minute n..; to he really not worth 
notite, and in c·ases whNc tht•rc i:;; C'xten~ive !:ilou:d1 i11 g llH're i~ no r(•a:--on 
to attribute that Rlougbin .~ to thC' U:"e of lig-atun·:-; i and (3) thou_!th 
hC'mon·lrn,i:re may occur upon the cletnth ment of a. Ji7ature, it is (unll·:-.;11 
violt>nce have IJeC'n u!-iPd in remo\ ing the li7:iturc) clue ton defect in tlw 
1rntura l protC':-:;s of htemO:"l n:-.is, which, n~ we :; hall prc;o;cntly $l'e, i:s quite fl8 
likely to occur with cit lwr tor.-.ion or acup1·essu1·c as with the lig·a.ture. 
'l'or~ion closl'S arteries ju!-'t as the Jig-nture doL·R, and tlwre i~ tht: fl.a me ri sk 
of hemorrha~e on tlh~ S('p;1rn.tion of the twbted PXtrt•mity, if it has bt:en 
twisted eno11g-h to impai r its Yitality, us on clctac:hment of the ligature; 
''hilt• if it ha\·e been inl'iulliei(•t1th- twi~tecl, tht•re is tlw addit ional rL·-k of the 
extn•111 ity of tlw vet<::el hl'<'omin~ untwi:-.;tcd, and thus nllowin~ Lleeding at 
1111 et1rlier period i if, on the other hand, thC' end he twi:-;tpd off, the H•=-,.,.p\ 
i:- in the :-.;ame condit ion a~ if it had been tied, nnd the ligature immecliall'ly 
remorNl. 1f t he ncupre:"Osurc pin be remoHd before it produce~ :-.;uppura
tion, t he so le protection aga.i n:;t hemorrhage is au i11con1plctc union at thl' 
cut L'IHI of the ve!-'sel, a.11<l an unndlw1·ent clot ubo\'{' the point of con::. triction; 
if it ht• a llowed to remain long enoup:h to cau~e innammatory clrnngP~ in 
th<• nrtt·ri::il con ts at the point of t'Onstriction, it d('f(•ats its own objed, and 
aet:-o as n. lig-aLUre whitL ha~ ht'en t ied and :::ub(•qu<·ntly rC'mo\·ed. That 

ti;;'.~~~~:,::,~~~:::~e ~~:::::~~~~:~~~,~~~01~1
1

~~!~~'. :~~:\~::~~;~::~b:~1:!:l~:~J!;i;~ 
that i8 nfforrled b_y the li~nture, either mu~t bL' pu/"lhed !:'O far as to be open 
to t lw idC'rlli C'<l l o lijett ion whic· h i:; urged ag-ainl'it the li:.r<1turc, viz., that of 

:;:~i,;!:~~~:~~,:~f1:~~:i~:~ij::;;;~,,~~£i~i':~~:~~:~~~;~:~1~·~,~~;~~~:t~r~::~: 
reduced to a m1111rnum. 

I am not a\\ure of any r.;ulli< ·iently extended stntil'itics of torsion hn\·in~ 
yet h1·en p11bli:-:bed , to warrnnt n. numcrietl compari:;on of tlw re::-ult:-; of thi~ 
mC'thod with tho~e of 1he li!.rature. The reporb of 8ymC', llumpbr.r, Bryaut, 

;~~-~~~::·~rt'~~; l~i ~~ !1~1l~; 1 ;:~1~~ ~: ;~:(:,111:~~t~1:; r~:~1~a~~~~·;~>~~~ t~~\ \'l~ I~~ ;1ee~·~~ ~,~, ~111 ~:;~~ 
ment of tor:,1011 ; and 1t 1:-; 10 he oh::-Nved t hat Knuc onh' recommcntlt:d 1t 
in conuc<'tion with thr antil"Cptic JlH•thocl, while 

0

lhC' whoie numlJl'r of ea:-.;t'~ 
i~ '.'·hith it ha.H been used !".the humnn ~uhject i:-; as _yl'L con1par11ti\•ply 
ltu11tl'<l. As rt•gard:; the Hatl:)llcs of acupre:;~ure, the moot favorable scricli 
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or cns:;e~ ~·et p11bli:-;hcd is that or Pirri(' and Keith, and yet e\·cn thi~, when 
ana\_yzt'd, ~hows at lea::;l no bctlrr re.:;ults than arc obtained hy the ui-;e of 
the Jii.{aturc. rr hu:.:., twehrc amputation:; r<'ported hv Pirrie ,!!a\'C three 
deathS, and yet in all but one ca:;e the operation wa~ (Ionr for di~CfH.;e, anti 
t'i!{ht of th~ twch·e pntif'nt:-: were children. 'l'hc theoretical assumption 
that ncuprC>,..surc guard;<; a,!{ainst the eommon cau~cs of den.th after opera
tion is not \JOrnc out b.'' fact-cr.\'~ipelns, ,.;Joug-hinz, and pyremia ha\' in:.; 
occurrrd en·n in tbe ,·cry fa\·ora ble cxperiC'ncc of Pirric and Keith i while 
union by adhe~ion, except in Aberdcl'll, ha~ been quite 11s rare witb acu
prr:-;,.;ure as with the lil!ature. aod c,·e11 in the few Ah<'rdcen casf':S in wbi('h 
it i .. 1Statcd that not a :;in;rle drop of pus was ~ecn durin!.; the cure, it dot· s 
not appear that the prriotl of eon,'ale:-.cenee wa?'i any shorter than it ii-:: con
~ta11tly found to be when li:,ratures are used. 

W hat, thun, arc l hc real aclvanrnµ-es of acuprcr.:!:\ure? Simply and solcl.\', 
I belie\'C, that it is more ensily and quickly 1tppliecl than tbe ligature, nncl 
that in its use the surg-eon 1H.·eds no u.:;i:: istnnt; hence, in cal'lcs of t!mer
!2'£'1ll'~', c:-:pccially of secondary hc11101Thage. it ii:. often the su rg-con's most 
arailable re:-;ource , and a-:: ~uch its modes of employment ~hould be familiar 
to c,·ery practition('f. 'l'or,..ion , 011 the othl'r hand , is confc:-::-ed e,·cu by 
ih adrncatr::> to he a marl' tediou1' and diflicult protC'ecling than the appli
cation of n li .zature, and it thndOre ~cems to me, although po~sibly /'Infer 
tlrnn n1·upre~"'lll'e. to lw (•,·en less dt>sirahli• for general us1'. 

Collat eral Circul ation.-l n whateq•r wnr an 11rterial trunk lie 
orcludPd, whether by di,.;ca:--l' or hy r.:111·~ical inte1~f(•rencc, the ''ital ity of 
thl' parts b(•low would ht• impnirrd but fo r t llC' e;::lahlishment of the wllat
Prol circ11latio11. The immrcliatC' effect of a ltgatun' , or other nH•ans of 
nrterinl occJu-.;ion. i;:; to throw the force or Lbc circulalion into new channel:-;, 
and hence, thou;:th the limb hclow the site of ligatme ii\ for a time le:-:s full 
or l.lloocl, the halance is ,.;oon re:-;tor<'d. and after n few hour,; the activitv of 
tht- capillar~· circulation is :"O mu('h incren:--Nl, that thr part is not u1lfre
que11tly both redder ::ind warmer than in it;:; naturr1l t-l:tt<>. The action of 
1he capillarif's i~, howC'Hr, but tempornry, the true collateral circulation 
h1·ing rstahli:-;hccl throu,!!h thr ino-.;eu lation of ana'.'itomosiug bn:inelw:-:, dc
rind so111etimcs from the nffcc·tcd VC5~e l it~elf, but more frequent ly from 
1u·ig-hborin[r trunks 011 the ~amc side of the body. 'l1 hus , if the supcrfitiul 
fcmor11l IJc' tied, the collateral circnlation is e:-:tabfod1ed throup:h the branthC!::i 
nf thl' profunda , while. aflf•r liµ-ature of the common carotid, it is princi
pally thro117h the inferior thyroid and nrwbral al'lNies tlrnt the circulation 
i" maintainc·d. E\·en aftc>r oedusion of the abdominal norm, the collatt•rnl 
('irtulution is c;:;tahli~hed in quite a :-.hort time, pul:-:ntion in the femornl 
artcrr ha,·iu~ rc'turnl'cl in Je,..-.; than H·n hours, in tllf' cn"e of li7uture of the 
!ltJl'ta. rcportl'(l b_v ~tr. Stok('"· I n old prrsons, or in tho-.;c who.;;e arterial 
sy~tcm i~ afft·ctc>d b~· athernnrn.tous 0 1· fntty dep:Plll'ration, the collatcrnl 

~:::·~~,1~1~il~; ~ ~ (~('~~~·tt~(~! ~ ~~~~l;:l~ I~~ ~(:f ~:~~~ I~~~. /~:]:i~~~\1,~:i l~l~I ~~~ ~~i I~~~ ~:~~:·j~.r~ 
of tlw latH·r arC' more (•la,.;tie. and dilate with l!reatrr f:H'ility to accommo
(late tlw increaf-cd flow of blood throu~h them. On the other hand , in 

l'i:~::~'.;~:~~~·~E~~~:i;~~:~::.~:.t~~·:·:~~:;fc~1~·:i.7:~:~~:.~:~~i~::.~fi,Fii~.~;il:~~~~~ 
1;1·nted thnn when employed for wounrls of health.'' arteries. This s late
rncut would appear to be conlrnclieted liv the weli.k11ow11 fact thn.t gnn-

i1' more f'rcquciit afte1· ligature· for a'nrurism than after that for trnu
cnu!'C!", hut. a!; will he ~t'l'll hereafter , the J.rnngrcne in the fornWL' 

c·u,.;c llt-Jually from Yenous, not from arterial ob:;tructio11. 
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Not only does. anastomosis take place betwC'Cll collateral hranchc;;:, hut 
nn indirect communication is sometimes rc-c~tn.bli~hed betwern the clividC'd 
ends of the oblitc1atcd trunk. Finalh-, the fibrous cord, which connect!' 
the divided extremities of tbe nrtcn·, Occasionally becomes it~elf peniou!', 
allowinl? a narrow but direct chiinnel of com-munication between th<• 
proximal and distal ends of the vessel 

The establishment (Jf the collatrral circulation is sometimes attended 
with pain, appnrcnLly from pressure of the cnlnrging vess.cls upon con
tiguous nerves; tbis is most marked in case8 of aneurism, in which addi
tional pre;;:sure i~ cau:::ed b_v the coag-ulation of the blood contained in the snc. 

Secondary Hemorrhage.-The most frequent accident after the U::it' 
of the ligature or other artificial means of arterial occlusion, is unquestion
ably secondary hemorrhage. rl'his may arise from a variety of causeH, 
some of which are local and some constitutional. .Amoog the local causef; 
may be mentioned, (1) imperfect appliration of the occluding meaos; a~ 
wben the vess.:.el has been tied so near its cut extremity that the noose slip.-.; 
off prematurely, when the knot has been careles::1ly made, when a large 
amount of extraneous tissue has been included in the noose of tbe ligature, 
~o that this becomes loosened Lefore the ve~sel is healed, or (which i" 
especially apt to hap1)en wit.h acupressure) when the vessel bas been com
pres~ed only enoug-h to check bleeding while the force of the heart isdimin
h:hed h,r shock or hy the use of an nnresthetic, but not enough to occlud(• 
the artery when reaction has occurred; (2) the giving off of a large col
lateral branch either immediately above or immediately below the point 
of occlusion, a circumstance which, though not nece:.sariJ_,. n cau!:'e of sec
ondary hemorrhage, is ,·ery apt to be so, from limiting the extent of thP 
internal coagulu111 in the proximal, an<l more e:-.pccially in the distal end of 
the vessel; and (3) a diseased condition of the coats of the artery itself; 
this may cau~e hemorrhage directly, either h_v allowing t.he ligature to 
cut through the vessel prematurely, or by allowing rupture to take place 
aho,•e the site of the lig-ature, or more rarely indire<:tly, b.v giving rise to 
the formation, above the lig-aturc, of an aneurism wbich subsequently 
bur::.ts and permits the escape of blood. In other cases secondary, or rnther 
consecutive, hemorrhage may occur from ves)'oels which escape tbe notitl' 
of the surgeon during an opf'ration, or (in ea;-;c of lig-ation in the conti
nuity) from small anastomosing- branches, which, though wounded, do 
not begin to hleed until enlarged by the cstablif.>hnlf'nt of the collateral 

~!;i~u ~~t ~~en.an i~~~n~~~i~:it~t~i7 1~~~~t~C:::~~'~1 ~~. ~~ct~~~ 1c~~Yw~~:~ ~r11~h~~~u:-~~ ~r~~ 
ces:-ies which we ha.ve seen to be essential for the c·losurc of wounded arte
ries. rl'hus, a want of coaguJability in the blood itBelf, the '' bcmorrhagic 
diathesis," \•iscernl disease (e~pecially of the li\·er), an unusunlly seven• 
attack of ordinary traumatic or inflammatory fc\'el', certain affections which 
arc apt to occur after operations. especially erysipelas, p~·remia., hospital 
g-ang-rene, or C\'en ordinary sloughing-, may all be considt:red ap; causes of 
se<:01.1dary hem?rrh:tge .. In the cnse of pyremia, the hcrnorrlrnge often 
cons1:o;ts of capillary oozrng-the pare11chymf1to11s ht>morrhagtJ of Stro
meyer nn~I Liclell-nnd is apparently due to mechanical obstruction, from 
thrornhos1s of the venous trunks of the part. J. II. Porter has described 
an intermittent form of hemorrhage1 which he thinks is due to malarial 
influence. 

Occasionally a single secondary hemorrlrng-e may prove fatal, but man• 
usually there arc n. number of isucccs.sive gushes, of which t.hc first may be 
comparati\•ely slight, the patient IJC'ing g-raclually reduced to a state of 
extreme :10remia1 and dying rather from repeated losses of blood than from 
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the quantity lo:::.t atan.v one time. When hemorrhage occurs after ligature 
of an artery in its continuity, it ii; almost inrnriabl.r from the cli~tal ex
tremity of the vessel. rl'he reasons for this appear to be (I) that, as already 
rrn1arked 1 the distal clot is i;:mallcr and Jess firm than the proximal, and 
(2) that, from the constriction of the ligature interfering more with it:o; 
vasa va~orum, the distal end of the vessel is more exposed to sloughing 
than the proximal. 

Secondary hrmorrhag-e may occt1r at any time after the application of a. 
ligature, though it is most common about the period of separntion of the 
hitter; when it occurs earlier, it is usually owin~ Lo some defect in the 
mode of occlu:<ion, to disease of the arterial tunics, or to some of the 
sy~temic conditions which have been referred to. Secondary hemorrha~c 
i~ occa~ionally met with, weeks or months nfter the separation of the 
ligature i in thei'ie cases it is usually clue to the occurrence of sloughing, 
or to the dis!!lolution and re-absorption, under the influence of constitutional 
cnu~es, of the co1tgulum and inflammatory adhesions by which closure of 
th<' ,·esscl was cfff"cled. 

'l_'reotmenl of Secondary Hemorrhoge.-'l'he constitutional treatment 
of seconcln.ry hemorrhage doe~ not differ from thn.t already de.:::cribed as 
appropriate to the primary affection; the mo~t valuaUle medicines, in this 
condition, Me, I think. opiuru, dip:italis, and ergot. which may he freely 
ndminii-tered; special care should be taken to prevent any straining in 
defecation, or violent coug-hing-; quinia should be given if there is any 
malarial complication. The local treatment of 8-econclary hemorrhage 
varies according as the bleeding proceeds from n. stump, or from an nrtery 
li~ated in its l·ontim1ity. It should be premised that the rule not to 
oprrate on an arter~· which has stop1)ecl bleeding-, does not apply in either 
of theP:e caP:es. As Mr. Erichsen puts it, the surgeon in these cnses may 
after the first, and must after the second bleeding- adopt determined 
measures to pre\·ent a return of the hemorrhage. 

1. Secondary Hemo1.,-hage from a Stump mn.y, if in only moderate 
amount , be often checked IJy the judicious application of pressure, position, 
and cold. Should, howe\·er, the:--e means fail, or should the ble{'cling be so 
free as to render it probable that it comes from a large \"e!-isel, the proper 
cour~e t.o be pursued depends upon the coudilion of the ~tu mp itsclfj if the 
process of cicatrization in the latter be not far ad,·anred, or, under any 
circurustaaccs, if its cavity appear to be stuffed and distended with clots, 
the surgeon should without hesitation break up the ndhc!:lions, and S<'nrch 
for the bleeding artery on the fuce of the stump itself, applying a fresh 
ligature to whate\·er \·es::e1 is found to be in fault. Jf1 on the other hand, 
the stump be nearly healed, and do not appear to be !-)tuffed wit.h clot~. it 
is proper to attempt to P:ecure the bleeding \'CRSrl, or the artery of which 
it is a brancb1 irnmediately ablJve the stt1mp: this may he done by cutting 
down aod applying a ligature, or, preferably, by ncupressing the vessel by 
Simpson's fir:;t method i this is one of tbe exceptional cn~es in which acu
pressure seems to be particularly applicable, and there would be every 
reason to hope, under such circumstance~, that the temporary occlusion of 
the artery by the pin would be suflicient to allow the completion of the 
natural procc:::.s of repair at the cut Pxtrernity of the ves:::.cl. Ligation of 
the main a1·le1·y of a limh, for hemorrhage from a stump, is in most situa
tions a bad operation, and !-l-bould only be reBorted to when prolonged 
8earch has failed to find the artery in the reopened wound (an event which 
may occur from the sloughing and clisoq:rnnized condition of the part), and 
when the ves~el cannot be secured immediately above the stump. The 
rensons for this are, that in many cases the operation would fail to check 
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tbe hl"morrhnge, that it woul<l expo.sc the paiiC'nt to g-rcnt ri8k or g"nngrrnt', 
and that it would supNadd an operation, in ibclf ol•riou!-i, to the dangl'r,.; 
nlrrady exi~ting; hence, in some situations, C\'C'll re.amputation mi;.dit he 
a :;a fer and l1cUer procedure than ligation of the mnin trunk. Jn :;on1e 
po:-Jitions, howC\'CI', :~:-; nrtcr amputation at the shoulder-joint, or hit.di up 
in the tbig-h, ligation of the ma.in trunk may he the only resource availahle, 
and in surh case:; the \'c:;scb to be :-occured an' the axillary for the upper, 
and the common femornl or external iliac for the lower C'xtrcmilv. 

2. Secofl(/ary Hemorrhage froni an .d rtery prel'iou . .,[y Liy~lPd iii its 
Continllily i::; an accident of the ~ra\•est nature. Jn it:; treatment the 
Rurgeon nrn.r properly fit·st try the effect of prei:.:o;ure, adjuRtinA' accurntcl.v 
to the bleeding- point a gradun.tccl compress, and keeping it in position with 
a ring tourniqnet, or arteri:d comprc:=:sor. ln the <:ilse of ::;ome n.rlt.>rirs. 
ns the i:.ubdavian or ili:ics, and genernlly in the ca,-c of ve::'scls :..illlatl'd 
nhout the trunk, no other mcnns arc applicahlt', and the uRe of pre:-i;;urc 
should then he perse\•crcd in. though it must ofwn pro,·e inelfcctin'. In 
the case of the uppe1· extremity, if prc:'surc fail, the surg-con sbould treat 
the\"('!'::>(•! ri:-; one primarily wounded, C'uttinz clown and tyin~ the \'b:-cl 
ahovc and helow ibe 5ource of hemorrhage: if hemorrhage agaiu n•cur, or 
if the blccdinz \'C?.:;cl cannot he found or secured in the wound, a liJ-,ruturc 
m:-1_\' he nppli<:d with fair hope of success to the main artery at a hi!.d1cr 
point. Should thi:0; fail, amputation at tbe highest point of lig[,ture Rhould 
he rr:;ortrd to. In the JowC'r cxtrcmitv the rasc i1' somc.'what differcut. 
lf the hleC'tlinµ; be from the femoral ar.tery, an atll'mpt may he made to 
apply frc:-ih lig-aturcs in the wound, above aocl l>C'low the ~ource of bcmor
rh:Lg·e, and this cour:=:e will occa1iionally succeC'd, as in a ca:'e undl•r m.\' 
care at thr rnirnr:'iity Hospital; though as t;hown by )[r. Cl'ippti's sta
ti,.tic,-, carefullv applied prc.-.-;urC' iii often the most promising remrdy in 
thrsc caRes. 'l'hc tibial n·ssel!-i lie so dcrply that it would hr almo:=:t hopt'· 
le::s to attempt a Re<·oncl li~ation in C<lSC uf ~cconrlnry hcmorrha,!?'e aftfr 
tying one of them, though it mig-ht 1wrhap...; be tried, if thC' comlition of 
the patient warrnntC'd the effort. Ligation of the mn.in trunk under thci-e 
circum:-itanccs in the tower PJlre1m·1y would almost incvitnbly cau,-e gan
~rcne, and should not he nttc·rnpted. Amputation Mor nbo\·e the siLP of 
11:.rature would be a safer operation, aud should, I think, in this tiilua.tion, 
uncll)ubtedly be preferrP<l. 

Gangrene after Arterial Occlusion, whcthC'r from di~ensc or from 
surgical interference, i:-; du(• to a deficiency in thf' rollatcral circulation; it 
i . ., moi-;t often met with in the lower extremity, and in tho~e who~e art{'rit'." 
from a.gc or other cnu,-1· arc in nn incla~tic condition, whctlwr accompauit.·d 
or not hy po:-;iti,·c cle,zcneration. A mon:r thC' Pxciting cnu1'cs may he nH:'ll· 
tion<'d loss of blood (a:' from spcoridary hemorrhugP), ,·enous con~c>:-;tion 
(hc11cr it i8 more frequent afU.'!' lig-ations for nt1l'Uri1'111 than nfLer tho:'e for 
wound), cry1'ipelas, the application of cold or of cxce~sive bent, or tlw 
Ul'ol' of' c\'t'n modernll'ly ti;.rht han<la.ges. It is usually m;inifcsteU from the 
third to the tenth da_y, and jg commonly, on account of venous imµlicution, 
of the moi~t variet)·; oecasionally, however, il a:-:-;umcs the character of 
clry gn.ng-rene or mummifkation. The:-.e conditions hnxe aln1aJv bl•ru 
dcscribrcl, in di:--cu~sing- the suhjt'Cl:i of inOamrnution and of rnorti.firatiou 

;iu~h(':~~~~ r~: d~~!1 ~~a;~;::~·e,~2~'t1~1 :~~u:~;ctn~!1 ~~(·~~;~g:~(;ll~~~~:~rr~~~~·~·f~1 1 ~f 
an arll'ry, h.v wrapping tlw lirub in cottor1.wool, !"Oas to keep up it~ a•m
perature and protcet it from cxtcrnnl injury, and hy plac·ing hot botlles or 
hot bricks under the heel-clothes, thoug-h not in contact with thr \imh. 
8houltl there lie much \'cnous congc:stion, gt'11tl1.• but methodical fric:tiou 
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from below upwards mh;·h t be practised, so as to as~isl in emptying the 

~1l1'.~:~·~·if:~~ll \ 1;~~~;·h t~!10:i ~~ ~~ 1:Fi·'~~:~~al a~~1~f ~1I~o~~~~1;·{e:~\~~11;~1t,i ~~t1;t:~1 ~r~J u ::~~ 
of the femoral artc,ry, the :rnn:.rrcne i8 limited to tlw foot," b(•n, as pointed 
out br Guthrie, amputatiou below the knee will u~ually be bUfficicnt. 
(Si•t- jlftl-{C JO;:i.) 

R1,mole Consequeure.1; of Al'lerial Occlw;ion-E\·cn when everything 
/!oes well after th(' lig-ution of a main arte ry, t he limb ii:; sometimes left for 
a long while numb and weak. J n the ca~c of the lower extremity, iL is 
oft1'n (['<lcmatou:-;, and apt to hccome inflamed from appnrcntl.'- :-;Ji;rbt 
C'<lll"C!!l. Jn :;;uch case:-:. the limh 1'.ihould bP wonnly clad, a11d :-;upporte<l 
with an elastic handagr. while care :-.hould be takrn to ru·oid undue pre:;
surr. "hicb mi!rht l!in' ri:-;e to ulcl•ration, or en•n g-angTene. 

Tra umatic Aneurism .-l7ndl'l' this name arc included se\i·eral di~
tinct <lffl'ction!' :-

I. rl'he D1jl'11:>ed Tra11mnlic Anl•urism. (so called) is, as Gro:;~ justly 

~;~~~1~r~:~:c~ ~~11~e l:;~~;:1 tl~ri·c~ ~ :;~ht~~o~~~c ~,~! Yo~d ~1~~,1~~t~~~e :rr t~~.~~~·~a~<.::1~~·~e .'.~~ 
~imp l y by there l>ein!! no communication with the external nir. Thi1' con
dition of affair:-; may re."ult either from an or ig-inally s11bcutnneo11s les ion 
of an artery. or from the exll'rnnl wound healing- before the fll'tl'l"inl aper
ture itself i~ clo:-;ed. 1L not unfr<•qncntly is a con:;cquence of g-un~hot in
jury, the arterial WAil l>eing brui~l·il though not :;en~red by the <·ontact of 
tht• ball, and gidntr way aftel' an intcn•Al of pcrhapl:i se,·ernl wl'rks, durin.~ 
whi('b the external WOlllld may hn\'C completc·Jy hrnlccl. rrhe diag-llO:->iS Of 
thi1' condition can u:-.11ally l)e made with tok•rable facility; t lwrc is an 
olJ lon!!, i;omewhat pyi·if'orm 8wc ll in,!(, more 01· lci:;s clai:;tic and fluctuating, 
nnd. if the arwrial wound he toll1 raUly free, accompan ied b.v o. di~tinct im
pul,;e, ancl often by a marked thrill n.ud aneuriirnial hruit. The limb below 
j .. o.•lil·nintou,;, and the pul,;e H'rr feeble or completel.\· ab:-;ent. As the 
cJi .. ca~(· adrance:-;, the skin con:•1·i11.~ the tumor bt·comes tcn~e. thin, and 
cli .. tolored, and, unle~."I efficient trC'atment be adopted, the limb rnay hecome 
.;.r:ui~renous, thuug·h more common!,\' the tumor will suppurate tllld open 
exwrnally, allowi11g profn~l' ,;econdary henio!'l'bag-e to occur. The treatment 
b the ... ame as for an ordinan· ca,;,e of woundC'd Arterv. Thr circulation 
h('ill_g' tPmporaril~· controlled ·b~· pre)o:surc :ipplied a1' :\!ready directed, the 
Hlr!.!'eon luy:-- 01w11 the tumor, turns out the clot,;, anrl applie::-; lig-atures to 
huth ends of the affected \'C:<:--el i thi:-1 i8 mo:<t cOll\'Cnicntly done by intro
dueing- a di rector into the rnouth of the artery, dii:;,,ect in,;.r it up for about 
an i11C'h, and pn,;,;ing- a ligature around it with an ordinnry aneu!'i::;mnl 
JH:'Nlle. If the arte r ial wound be in i-;ueh a situation that effecli\'C pres~mre 
tannot lie m:fflt• nho\'e it during- the opc>rntion, the ~urp-eon mu-;t proceed 

~i1.~~~l ~:!~~~~~:;~;~·~~I :il;~t'~~~~·r:l~~~~~:.~1: 1~~~~l~~>~· t~~~~11~1it i~n!I~; ;,~.~c ~II~~!:~~ 
of the left band, which may plug the wound as they arc introduct·d, aocl 
thu" 1we,·ent htmorrha~e, until, guillccl by ft'cling the cunent of \\':11'111 
n1·tt•rial l.Jlllod, they reach tlw npertu re in the Vl'1'iscl: having" tli us control 
of the bleeding- orifice, the surgl'Oll may now enlarge hi~ inci,;ion, turn out 
tlu· clot~. and, :;till keeping up pn•,;:-;ure with the ll'ft han<l. enclca,·or to pAss 
a ligature with the right; in doing thb, a mounted needle, eyed at the 
point (Fi,!?'. 80), or a short curved needle, held with 8uitAble forceps, nrny 
prove of 111ore ~rrvicc than the ordinary aneUl'ii-;mAI needle. Jn some in
i-.tn 1H:<'1'i, C1')ll'tially in mili tary prn<:lice,· the i::al'ety of tbe patil'nt will be 
J ~HJre. promotrd hy amputation than by any att<'nipt to ~erure the \·es~cl by 
l1gut1on; particularly is this the case when the b1·acbial artery is wouuded 
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n<"or its origin, the ancurhm1al tumor encroachinA" upon thr axilla; under 
i-:;uch circum:5taoccs I believe amputation at tbe shoulder-joint to be often 
the best mode of treatml·nt. 

2. There ii; anoth('r form of traumatic ancurism, of which the pathology 
is the same n5 of that which ha s been descl'ibcd, but in which the extrava
~ati on is le~s extensive, and in wbicb nn adventitious sac has been formed 
by the condensation of the surrounding areolar tissue. This, which i~. 
cliaically speaking, a Circumscribed Traumatic .Anew·ism, commonly 
results from punctured wo11ods, nnd is rare!.\" met with exeept in the cour-.e 
of the smaller arteries; it may be treated by laying open the sac and 
tying- the vei-;8cl a hove and below; or, if in a position where this operation 
would be uuclesirable, as in the palm of tbe haod, the main trunk may !Jc 
ligated with the pro:5pect of a favorahle result. 'Vhen met with in con
nection with a large artery, a proximal ligature may be applied as close ns 
possible to the sac, without openin.!! the latte r. 

3. Another form of ci rcumscrihed trn.umatic anenrism is that which has 
been called ••Hernial," and whi(•h results from the protrusion of the innl'r 
coat::5 of the ,·eE:scl through a wound or laceration of the outer tunic. Thi~ 
form of ancul'i5m is extremely rare, its existence iodet;>d being doubted by 

ma4~YT'~;~it~:~~e Cfrcumscdbed Traumatic Aneil?"ism ;csults from a punc
tured wound of an arter.v (genera ll y a large one), which ha:-; healed, the 
cicatr ix afterwards yielding-, and a true sac bcin:.r thus formed from the 
externa l coat of the vessel and its sheath. 'l'be treatment consists in com
pression, or in li:.ration of the artery a.t as short n distance as pos:-iblc abore 
the sac. Should, however (in any of tbe:se form.<; of circum"'cribed trnu· 
matic ancurism), the sac burst, a llowing the aneurism to become diffused, 
or should suppuration or gnng-rcne appear imminent, the proper cour:-e 
would be to Jay open the pa.rt fre<'ly, aud apply ligaturesabo\·eand bl'low, 
as in the case (If the so-railed diffused traumaticaneuri::.m alreadv described. 

Arterio-venous Wounds.-Occnsionally an artery and -its cont igu
ous vein are sim ultaneously wounded. the external wound healing, but a. 
communication remai ning between the two ,·essel~. This accident 111ost 
frequently follows upon puncture1', as of the brachial artery in bleeding, 
thoug·h it may also result from a g1111shot wound, as iu a. case to which [ 
have already referred. The preternatural communication between an 
artery and vein may assume two distinct forms, known respectively a~ 
aneuri1Smal varix and vadco.'lP. a~teuril'jm. 

Aneurii!imal Varixconsists in a direct communication between an arterv 
and a vein, part of the arterial blood finding its way into the vein, whk.h 
i:; dilated and somewhat tortuous; the ~ymptoms are the presence or o. 
sma ll , somewhat oblong, compres.sible tumor, with a jading sensation 
communicated to the hand, and a buzzing or rn.sping sound-~ometime:. a. 
rustling- or swmrrus-rnther than tbc ordinary aneuri~nrn.l whir. The 
sound is more distinct above than below the tumor, lHld the limb is usunlly 
somewhat weaker and colder than natural. 'l'b<' condilion is not progrt.':;
s.frc. and requires, as a rule, no Lrca.tmeut beyond the support of an ela--tic 
bandage: i-hould anything further be needed, the artery must be tied 
abo,·e and below its aperture. 

Vm·icose Aneurfam.-In this form of nrterio-venous nneurism there is 
a distinct snc, which communicates also with a vein, which i:) itself alwnys 
·varicose. It differs. from an nncurismal varix, in that the arterio-venous 
communicat ion is indirect, through an interposed nncul'ismal sac. [ts 
symptoms are a combination of those of aneurismal \'arix and of orc1innrr 
traumatic aneuri::;m: the tumor, as a rule, gradually enlarges, and becoruCs 
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more solid from the deposition of fibrin; there is a distinct impulse added 
to the jarring ~ensntion of the nueurismal vnrix i and there is nn aneuris~ 
ma\ whir Sllperaddcd to the rasping sound or susurrus heard in the former 
affection. 'fhe sac in th is form of disease has two openings, one into the 
nrten· and one into the vein, and therein' is much in the condition of the 
sac o·r a trauma.tic aneurism which has become diffuse by rupture; hence 

f!G. 107.-A, ancurismal varix; B, C, and D, ''aricose aneurisms; a, artery, v, vein,"• sac. 
lBRYAST.) 

the proper treatment, if the sac is enlarging, consists in la.ving 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 \·ein) merely 
exposes the external orifice of the sac, and that this must be hi.id open by 
n second incision, when t he apertuie of the artery will be found more 
deeply seated . .Annandale ad\'ises that both artery and vein shou ld Uc 
secured with double ligatures, and reports a case of traumatic poplitcal 
arterio-venous aneurism successfully treated in this wa~'; ·walsham has 
IJeen equally fortunate in a case of varicose nneurisrn of the femoral arte-ry 
and vein, but a similar case in tbe hands of Keyes terminated fatally from 
pyremia. For the ,-aricose aoeurism met with at the bend of the elbow, 
Yanzetti recommends simultaneous compression of the brachia I artery and 
the basilic vein. J\lcdini records a case of nrterio-venous aneurism of the 
carotid artery and internal jugular vein, in which a cure was effected by 
means of direct compression, and Keen one in which, compression having 
failed, he successfully tied both ,·essels on either side of the sac. Dr. W. 
Osler showed me a remarkable case which I believed to be one of ''aricose 
aneuri::im or the axillary artery and vein, caused by a punctured wound 
inflicted by a sharpened lead.pencil. As the condition did not seem to be 
progressive, I advised against any operation. I have also seen a non
progressive varicose aneurism of the femora l artery and vein, caused by a 
punctured wound accidentally inflicted with the blade of a pocket-knife. 

LINES OF INCISION FOR DELTOATION OF 8PECIAT, ARTERTES. 

I ha\·e gone so fully into the discussion of the principles which should 
guide the surgeon in the management of arterial hemorrhage, and of the 
various accidents which follow arterial wounds, that I do not think it 
nece~sary or ernn desirable to recur to the subject in connection with each 
special arlery. I purpose merely, therefore, in this place, to indicate as 
concisely a:; possible the lines of incision to be adopted in applying liga
tu1:e~ to the several arteries, whether the operation be required on account 
of rn~ury or of disease. The statistics of the various ligations will be fully 
considered under the bead of Aneurism. 
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Innominate or Brachio-cephalic Artery.-'L'hi" vc~~rl mny he 
reuc:lwd IJy an incbion at l ca~t two inches lo ng cor rc:-;ponding- to the ante
rior edge of t hr left i;;.terno-clc ido-mn:-;toid mu ~cl r, and extending in th!• 
form of nn j across the top of the s te rnum , and in t he line of the ri~ht 
cla\·iclc {Fig. 108). Ca re must be taken to nvoid tbe thyroid plexus of 
vcio1i1 the middle thyroid arte ry, and the pncumogastd c and pbrcnic 

Fm. JOS.- Ligation oft be innominate arlcry. A. inuominate. B. Carotid. <:. RubcJa,·inn D. Jnre-
rior thyroid ,·ein. E. 1'terno--ma~tohl musdc. F. Hcr no-hyoid and stcr110-thyroid muscle~. ()-;1a:r.) 

nrn·c~. The needle should he pa~:-ecl behind the artery, from without 
i nwnrds, !-iO a~ to a\·oid the in11omi11ate vein which lies on it~ outer l-idc. 
'V. G. Spencer, fron1 experimenti; on mo nkeys, recommends a m~dian 
incision n:-; prcferalill· to that abO\'C dc:-;cribcd. 

Common Carotid.-This ve:.:sel mar be tied either above or below 
the point at wbich it i:; cro!-;i;N\ by the onio-hyoid mui;cle (Fig. 109 ). In 
t•it hrr cn:-e, the guide to the artPry i:5 t he inner edge of the stcrno-111a8toi tl 
rnu~clc, the pati€'nt';; head being thrown baekwurcl:; find inclined to tlic 
oppo~itc f".ide. The ineif.;ion for the upper ope rati on (which i..; the hest, 
wlH'n practicable) extendt; from near the an:rlc of the jaw to a little below 
th<' cricoid cartilag-e; for the lower operat ion, from fl little aho,-e the cr i
coid cartilage, about three inc hes downward~. along the edge of the :;terno
ma!-iloid mu;-.tle The li7aturc f'bou ld be pa!"sed frum without inward~. 
n\·oiding the jugul:ir n•in and pneurnogastric 11en·c. In opening- the 
!-.heath, care ::; hou ld be taken to U\'oid the" de:::cendcne. noni" a ervC'. which, 
ho,Yen.·r, iL is ~aid, haK been occasionall y dividc<l in th is operation with
out 11r1plen~ant con~e(11 1 ences rei>ulting. 

External Carotid.-'l'hi s ves~C'l nrny hC' rC'nched by an incision 
parallel to, but balf an inch in fr ont o f, the inner Nlge of the sterno-mas
toicl mtn·cie, and extending from near the nn.~le of the jaw to a point cor· 
rr;-.poncling to the midclh· of the thyroid cart ilage. 

Internal Carotid.-Should it be thought proper in ca~c of a wound 
of thi:; H~scl to attempt its ligation r atlwr than that o f the c<>mmon 
trunk, an incision may he made as for ligation of the latter in it:; upper 
part, tb(• ,-c~Rel being trac<'cl to its Uifurcation, and li:ratures then appli(•d 
abo\·c and bl'iow the hlcccling orifice. Bramlette and llyl'd ha\'e reported 
CH!'Cs in which they tied the com mon carotid and lwth its branrhes for 
g un :.: hot injury . 

Vertebral Artery.-This vesi:.cl may he r<'ached by an incision cor
rcoponding to eitl1er the anterior ( Maisonncuve) or the posterior boider 
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(f.:inn·th) of the !'terno-mastoid mu~cl e. The guide to the artery i~ the 
trnnSver~c proce~R of the sixth cenical \·ertelmt. Fcnz<'r has ~ucces~fu lly 
tied t h iR ves!'cl hctwrcu tllC' atlas n. nd t he occ iput. Dircc:t comprc:->~ion 
k·:;:~~r~~l~:lui~I ~ ·~b~.~~o 0 ~:!~~·e~f b;~·os;:~~~~~ vertel>rn l nrtery rccordNl hy 

Fm.109.-Ligationofcarotidandfacialartcrieoi. ( B11Yo\!'T.) 

Supe rior Thyroid.-This n~:-sel may he rcaclwd e ither by an inch•ion 
atro~:-; the uppe1· part of t lw neck, fron 1 tlw s ide of t he hyoid bonf', obliquely 
outward:-; and downward:-; to the t•dg-e of thr Hcrno-nrn!'.lto id mu:-;cJe, or hy 
an inci~ion of about two inches a Ion/:( the inner border of 1he latter mu~cle . 

Lingu a l Artery.-'l' h i ~ may b0 tied t hrough nn inc ision an inch long, 
made rn a direct ion downward~ and forwards, irn mediatch ' behind tho 
cornu of the hyoid bone (Fig. 11 2). The J-;Upt•rio 1· la ryngenl .nern~ !-.houlcl 
he rar('full,,- a,·oid('d in pai:::sing tht• needle. P odrnski and ll ucter recom
mend nn incis ion along the upper borde r of thl' hyoid bone. The platpm1a 
myoicll':'i being didded, a nd the Rubma.xillinry g-land tu rn ed up wardl', t he 
artery is found immediately beneath the fibres of the hyoglos"'us, in the 
:so-called trianzlc of Lci::::-.er. 

T he Facial Artery is most eas ily !'Ccured where' it Cl'O$:'ies tllC' lower 
jaw ( F i;.r. 109); the Oc cipital, as it emer !{r~ fro n1 benea th tlw !'.'plcnius 
n1u!'«le. hebincl lh<' mastoid procm•h of the 1c111porn l bone ( F ig. 110 _) i and 
t he T emporal, immt'diatt•l.r abo,·e the zyp:oma (Fig. 111). 

Subclavian Artery.-T he Right Svbcf(lvian may be tied in the fi r;.;t 
part of its co nr;:,,c, that is, be t ween the trachea and t he 5calcni muscle!'1 by 
the incbion recommended for ligature of the innominntc: on the lejl side 
1he ve:-.;.;el is so deeply f..eated as to render the opcrntion almo~t imprncti
c11ble, though if it be attem pted , t he snme incision (revcr::;cd) $ho11ld be 
em ployed. Thi s operation ha!', I he lievc, !wen performed but thn'e times 
on the liYing subject - by J . K. R odgers, by ~hGill, and IJy llal:;.tcd-
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McGill'!-< operation being indeed not strict1y a ligation, but an attempt to 
cure a $ubcla.\·ia11 aneurism by exposing the ,·es::;el and temporarily com
presf-iing it with torsion forceps. Eithe1· subrlacian may be tied in the 
third part. of its course, or exterior to tbc sea.Jeni mu~.clcs, by an inch-iion 
about three inches long, corresponding to the upper border of tbc cla.dclc, 
the shoulder being drawn down and the head turned to the opposite side; 
in di\'icling the superficial fasc ia, care must be taken not to wound tbe 

F10. 110.-Ligatlon oftbe occipital artery. (~u:Y.) Fm. 111.-Llgation or the temporal artery. (SKRY.) 

external jugu lar ,·ein, After cutting through, if neces~ary, some of the 
fibres of the sterno-mastoid muscle, the surgeon cautiously works his way 

Fro.112.-Ligationoflhesubc\avianandlingualarteries. (BRYANT.) 

down to the outer edge or the scalenus muscle, in the angle between which 
and the first rib the vessel lies; tho needle should be introduced from 
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below upwards. Tbe artery may be tied in the second part of its course/ 
lJ\' the same incision, the anterior scnlenus muscle bcingcautiouslv divided 
u·pon a groOYNI director; the parts lo be specially g-uarded from ·injury in 
this operation are the phreuie nen·e, the jugular vein, the tbyroid axis, and 
the pleura. Skey recommends for ligature of the suhclavia.n in its outer 
part, an arched inchiion which "i~ co111 111enccd about two aurl a half or 
thrC'e inches above the clavicle. upon, or immcdintcly on, the outer edge 
of the mastoid mu scle, . . . . en.rried sliglitly outwards and down
wards to\rnrds the acromion, and 
theu cun·ed inwards alon,g-thecJa,·. 
icularori;:?"in ofthema!Stoid muscle.'' 
Axillary Artery.-This ''es..;eJ 

mnr\Jeticdcithcrhelowtheclavicle 
or fn the axillary space. For the 
former operation, an incision cithf'r 
~traigbt orserni lunar (in which ca~e 
it mu:-t be conHx upward:;) i;;:. made 
helow the cla,·icle from nenr it,; 
:-ternnl end to near the attachment 
of the deltoid muscle. The fibrr,.
of the pectoralis mnjor require divi
.... ion, and care mll!;t be taken to 
a'·oid the cephalic ,·ein and acro
mial thorncicarter\". The needle i.; 
pa .... cd from belo,\· upward::;. To 
H'Curc the artery in the axilla, an 
inc:ision of about three inches is 
made along the border of the \ati:-;
~imus dor:;i mu~cle, tbougb many 
~ur!?'eons prefer an inci~ion more 
oblique to tbe course of the ves1;;el; 
the lig-ature may he passed from 
within outwards, between the roots 
of the median nene, which, in this 
pMition, lie on either side of the 
nrterr. 

BTachial Artery.-This ns
~el may l.Je tied in its upper part b.v 
an incision along the inner edge of 
the coraco-brachialis muscle, or in 
itR middle and lower parts Ly an 
incision correspond ing to the ulnar 
edge of the biceps. The artery lies 
Ycry superficially in its whole extent, and is perhaps more eaRily tied than 
any other in the body. The ulnar ncn·e lies to its inner side, while the 
median nerve, which abo,·e is to the outside of the ,·essel, crosses in front 
o.f it at about its middle. In operating upon the brachia! artery, its occa
~JOnal hiµ-b di,•ision must be borne in mind. 
~adial Artery.-This vessel, in its upper part, lies between tbe 

:1up1nator longus and pronator teres muscles; and, below, between tbc 
~ormer and tbe ftexor carpi radialis. It may be reached in any portion of 
1t i; course by an oblique incision crossing a line from the middle of the 

1 A successful instance of this operation has been recorded by Dr. Middleton ~Iichel, 
and an ~15succe11s ful oue by Dr. G. H. Bridgeman. 
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arm, at the bend of the elbow, to the ordinary place of feeling the puJi:;c. 
The radial artery behind the thumb may be expo:-:ed by an incision about 
an inch long, across the prnximal ends of the metacarpal bones of the 
thumb and forcfin~er. 

Ulnar Artery.-The general course of this vessel may he described 
bv a line drawn from the middle of the bend of the elbow, ohliquely in
"~anls, to a point half-way down the forcarm, and thence parnllel to the 
ulnar edge of the latter, but an inch to its outside. The radial border of 
tbc fl exor carpi ulnaris may be ron~idercd a g·uide to the ,·e~sel in the 
middle part of its course. 

Interosseus Artery.-This Yessel may he reached by an incision 
similar to that required for ligation of the ulnar in its upper third. Tht· 
operation has been successfully performed by Michel, of ~ancy, but is \'Cry 
s~Jdom required. 

Abdominal Aorta.-'I'he aorta mny be reached either by a median 
wound, dividing the peritoneum twiC'e, or by a cuned in c:i~ion on the left 
s ide of the body, coO\·cx towards the vertebrte, und extending from tbe 
cartilage of tbe tenth rib to near the anterior supcl'ior spinous process of 

_) 

the ilium 1 the length of the wound 
being about six inches. 'l'he variou::; 

' structures being divided down to the 

~ 
,_-_ '\, tiously pushed backwards, the surgeon 
-~ tracing up the commo n iliac to it:-> 

( 

peritoueum 1 this membrane jg cau-

bifurcation, about an inch above wbich 
the ligature should be applied; the 

\

1 

"' \ nE::cdle is passed around the aorta from 
il(. ~ left to right, and from behind for-

' 

l:_u,,1~.,,

1
, <'f, 

1

/

1

' /, l wards, specinl ca1·e being taken not to _- / ~ injure the vcna cava, which lies to the 
rig· ht, nor the filaments of 1 he sym
pathetic nene, which lies in front of 
the \'essel. 

Common and Internal Iliacs. 
-Either of these arteries may be 
rc11ched by a cun·ed incision, five to 
seven in ches lon_g', passing from above 
lhe anterior superior spinous proce::>~ 

Fm. 114.-L'gati;~t:::~.~ common iliac. ~o~:~:a :.~\~ llli'i;:,~~~~~a I:~ a~\1~nc:!~~~~l\~~ 
abdominal ring-; the peritoneum i:o 

carefully stripped up\\'ards, and the needle pas~ed from within outwards, 
around whic:het·er \'esscl is to be secured. lu tying the internal 1Hac, the 
surg-eon must be specially cautious not to wound the eite·rnal iliac rein, 
which lies in the angle formed by the bifurcation of the common artery. 

Gluteal and Sciatic Arteries.-Tbe forlller vesi-;el may be reached 
by an incision in a line from the po.-;tcrior superior ~pi nous prncee:s of the 
ilium, to a point midway between the tuber ischii and the great troc:hanter i 
the latter, by a similar incision, about an inch and a quarter below the 
po!<ition of that already described. 

Internal Pudic.-The internal pudic artery has been successfu lly tied 
for hemorrhage, by Dennis, at tbe point where it crosses the spine of the 
ischium. 

External Iliac.-This t•essel may be tied by Liston's modifica.tion of 
Abernethy's wethod 1 or by that recommc:nded by Sir Astley Cooper. In 
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the fir~t operation an incision i~ nrncle from ahout two inche!' within thr. 
nntc>rior superior spinous procc:=:.s of the ilium, in a cunecl liae, inward::; 
and downward!', to an inch and it lwlf nbove the middle of Pou part's Jig-a. 
ment; the wound, which is com· ex downwnrds, Rhould be three or four 
inc Ill's Ionµ-. A II the tissues being corefu lly dividrd down to the perito
neum, the latter is cnutiously pu~hecl anrl held out of the way, while the 
!lrtt·ry is ~ecu rNl by pn::;sini:r the needle from within outwards. Cooper 1

1') 

inci:-..ion (F ig-. 115 ) is n bout three inche::i long, parnllel to and a little ahovc 
Poupnrt's lig-a1111·nt, and reaching- from near the anterior superior iliac 
spine, to a point nbO\'e the inner border of the abdominal ring. rrhe 
extC>rnnl obliqur tenrlon being- di,· ided, the spermatic c·ord appear~. and 
hent>ath it the artery may readily he found. The cli~a.cl '' nnta.2'C~ of this opern
Lion are the risks of wounding Lhc epigastricartery a nd circum flex artery and 

rm.115.-Ligatioooftbeexternal iliacand~uperficial femoral 
arteriel!. ( URYAST.) 

\•cin; hence, iD most 
casc!:l-, Abernethy 1s is 
the best incif;ion, es
p1·cially as it can \'Cry 
easily be extended up
wards, so as to allow 
the common trunk to be 
n·aciH'd, if that should 
he found necessary. 

F10~11G.-Ligatio11ofthepo1>

liteal at its upper anti lowf!r 
1>ar1~. a. The poplilcal Yei n. 
b. Thcpoplitea!artery. e. Tlie 
J)OsleriorMaphenousvein . 'lhe 
popliteal nene,on tlic ou t.!'ide 
ofthear1ery,hasbceno111itlcd 
inthcdiagram. {M1LLl:;H.) 

Femoral Artery.-'l'he Common Femoral artery can be readily 
reached by an incisiu11 made clircctlv downwards from Poupart's ligament, 
in the line of pulsatio11 of the ves~ei; the operation of ligntion is, however, 
not \'Cry &a fe in this s ituation, and the external iliac is uRually tied in prc
f:ren.cc to the common femoral. The Superficial Femoral artery may be 
t1t·d many portion of its course, though the operation is best done at ~he 
apex or "Scarpa1s triangle," where the artery is cl'Ossed by the snrtonus 
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muscle (Fig. 115) i the incision for this operation :;,bould be thrre or four 
incbc:-. loug1 beg-inning about two inches below Poupart 1s lignment, mid
way between the anterior superior iliac spine and the !o;ymphyi;i~, and car. 
ried downwards in tbe axis of the limb, somewhat obliquely to the cdi.te of 
the sartorius mu:-cle. Tbe femoral nin in this part of it~ course liL·~ to 
the io!'ide of the artery, and the needle should, therefore, be pa..;:-;cd front 
within outwards. 'l'hc femoral artery may also be tied at n lower point, 
where the sartorius mu~clc will still be the guide for the 1::;urgec.n's incision, 
the Ycsecl, which at fir~t lies inside of this mu.::clc, afterward::; c:ros:sing hc
JJeath it, and finally being external to it. 

rrhe Profunda, or Deep Femoral Artt"ry, may be rearhed by nn inci:-;ion 
F.imilar to that rmployed for the common femoral, the laHt'I' ve1'bel hring 
traeecl down to its bifurcation, n.nd the deep femoral tied about half an 
inch below the origin of its circumflex branches. 

l'ro.1l7.-T.igationoftbeanteriortihial at 
various part~. The 11·ou11d~ :tre supposed to he 
lic!d a~under. The ligature i!lunder thC\'CBSel 
(l\111,LER.) 

FIG.118.-Ug:ttion of th~ po11terior tibial at 
various part~. The wounds ar<' ~tq111o~ed to be 
held Munder. Theligiuurelsunder tbe\·eucl. 
(MILLER.) 

~OJ?l.iteal A rtery.-This vessel may be rc1whecl in its upper third hy 
no 111c1s1on along- the outer border of the semi·membrano~us muscle and 
in its lower third by an incision between the heads of the gastrocn~miul! 
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(Fig. 116). 'rlie Ycin in the former situntion lies to the ontcr, nn<l in tho 
latt<'r to the in~ide of the artery; in either case the needle !'hou ld be 
introduced betwePn the two ,·ess.el:5. 

Anterior Tibial.-'l'his artery rnny be found, in its upper third, in the 
F-pacc hctween thr til>ialis anticu~ nnrl exten:.:or commun is mul'CIC'.-:. The 
inci:.;iOll it-i made ratllC'r lllO!'e than 8 ll inch OUt~idc Of the spine or the tibi:L, 
and !ihould be about three inches long·. Jn its lower hnlf, the artery nrny he 
found just outi:;idc of the extensor proprius pollitif-l tendon, whith, in thi~ 
!:iituatio11, il' the p:uide for the surgeon 1

!-\ incision. <..:are mu~t, of cour~e, be 
exerci!'Nl in passin;r the ligature, to nvoid the ' 'enm comites and tlw ante
rior tibial nen·e. On the dorston of the fool this nrtery ma.y readily be 
found betwf'en the l<'ndons of the extensor pollicis and extensor br<''' i:-; di~i
tornm. It:- cour~<' corregpont.l:; to the line of the firr.;t metatar:::al intcr:-;pac<'. 

Posterior Tibial.-Tbis nrtrry mny bf' tird in the calf or the leg-, 01· 
juH aho\'C the ankle: in the former po:-;ition, the oprrntion !'hould onl~- he 
clone for hemorrha~c. when the wound mu~t be made the guide for the in
cision, which ~hould be in the dirrction of the fibres of the gar.;tl'Ol·ncmiu..;, 
and about four inches long. Abo,·e the ankle, the artery may he Pnsi ly 
rearhcd br a scmilunnr inci5ion, cc.111C:we fonrnrds, aUout tlm.•e-fou rths of 
an inch bChincl the inner nrnlleolus, nnd from two to three inches in length; 
tbe needle should be pa:::secl from behind fonntrds, so as to a \'Oid the 
accompanying nrn·e. 

Peroneal Artery.-If this ,-e~sel should require li;ration, which ca n 
onh· be in case or wound, nn inci:::ion must be made similar to that recom
me;1dcd for lig-ntion of the po!=iterior tibial in its upper third, except that in 
thir.; instance it will, of course, be on the outer or fibular side of t bc calf'. 
'l'he nrtery will be found lying in a grooYe between the fibula, flex01· 
pollicis muscle, and interosseous ligament. 

CHAPTER XI. 

JXJUillES OF XERn:s. Ml 'SCl.ES .urn TENDOXS, LYMPHATICS, 
BURS.l:, BOXES, A:>ID JOINTS. 

Contusions. - Xenes arc frequently suhj<'ctecl to ,.ont11sion ,· tbe 
effeets of this injury, which i~ manifested by local pain and a tin!.ding- sen
r.;a.tion (pins and 11eedles, as it i.s popularly called) along the cour~e of dis
tribution of the nerve-fibres, are commonly evanescent, though in persons 
of a hy~terica\ or nen•ous cli.sposition they may be more permanent, giving 
ri~r, in some instancer.;, to a di:-;tressing form of neuralgia.; or the neuri
lrmma may become thickened as a consequence of the bruise, cnu~in g by 
presf;,ure a form of partial pnrnlybi:-;, or, more rarely, a secondary morbid 
condition of the ne rve-centres. 

Dislocation of a. nen-e (the u]nnr) is a rare form of injury which has 
bH•n oh::erved by Lnn.l('e and Cunningham. 

Laceration or Rupture or nen'es sometimes occurs as n subcuta
rwous i1\jury, as in ca~es of dislocation, when the lesion may be a direct 
rr!:'ulL QI the injury, or may be caused bv the force used in nttempts at 
reduction. Paralysis r.;oruet imcs ex ists ii1 thei::.c CU!'eS from the first, 0 1· 
may come on several weeks subsequently

1 
and be attended with muscular 
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atrophy; accord ing to Duchennc, sensation i:'i J e~s impairC'd in t hese cn~rs 
tlrnn motion. The lrealmf'nl s hou ld consh•t in tbe use of elec lric1ty , 
douches, and suitable gym na~tic excrcif';es. Drew reports a remn1·kahlc 
case in which av ulsion o f the lower extremity with the sc iatic nen«• nnd 
par t of t he cauda equina., WIL!:i followed on the e ight h day by a. free flow of 
cerebro-spinal fluirl. 

Punctured Wounds of ncn·es usually result from the pricks of 
needlci:-, or of tbc lancet in venesection. Partin) paral.n•is and neuroll-{ia. 
may rc~ult, and may affect not only the parts suppliP<l by the injun:d 
nerve, but adjo ining parts as well, as in cabcs reco rded by Gra\'C's nud 
others. In some instance:; ,e-encral convu l::; ions have Leen obF:en'ccl, and 
in one case, quoted by ~1itcbcll from Swan, relief was afforded only l>y 
nm kin,!?' a free incision above the seat or injury. 

Complete Division of a ne rve cau~es parnlys i ~ of the parts su pplied, 
with a diminution of tcmpcrntu1·e, and certain nutrith·e changes which 
h a\'C been studied by Pag-ct, and more recently and fully by Mitc·ht.'11 , 
M orehouse. and Keen, .Middleton )licbel, :Xicai:::e, and ot her writers. Th~'-"C 

nutritirn changes may be classified as dimini.\'hed ten::-ion with muscular 
atrophy and contraction i a peculiar alteration of the :- kin and its nppC'll· 
dag-es, manifested by a. p.lo~sy appearance, Jo:,;s of ha ir , incurva tion or nails 
(Fig. ll V) 1 and the occu l'J'ence of ecze matou::; eruption::; or ulcerations; 

Fto. 119.-Tropblc lesions {glo.~sy ~kin, ulceration, and turl\('-«hcll nail~ ) following wound or ruedioo 
nerve. lFromapatieutin 1heCuivcr!ityllospital.) · 

subarutr, rheumatoidal, a rticular inflammationR (arthropalhies); ab5rTH'C 
o f' per~pirnlion from the affected part; the whole ncC'O mpanied in many 
ca~cs hy a peculiar and \'t'l'Y distl'Cssing b111·11i11g pain. In ~onw rnre 
in;.;tanees tbe t(>mperature or the affected part is ab~olute lv higher than the 
normal ~tandard ., 

Repair of Nerves after Division.-The divided ends of n t•ut 

r.1~~;~~ ~l~=n ~t~l~e~>:~fp1~~ra\1e~~;~;~ a~~Jl~~u~a~!lCthl;~~;:i:~ 1 ~~r~~~n~~~~;::~~lt~.~ 
changes wlllcb have been particularlv studied IH· 'Valll'r and b\' Ran\·i(•r, 
and in this country by BcrtolL•t, a1Hi' which arc. ~ub~cqucnlly rOl lowed hy 
a pro1·L·i.:s of repair, the 1111clci of the neurilcmma u1H1crn·oinn· proliferation, 
n. nd the conti nui ty or the trunk heing ultimutclr rc:-.lored b,~ means or 
delicate fibres projected from either begmcnt, au·d by the coll.le:::.cen<:e of 



TREAT>IENT OF WOUNDED NERVES . 231 

!o;pincllc cell s in the intermcdintc 
cicatricial portion. 1 n !'Omc 
cai;.C'S ncighhorin).t ncr\'·es ap
pear to art \'icarioul"l_r for tbo,.:e 
trunks which arC' divided, thus ~ 
prci;.cnting a condition :mmc
wh11t analogous to th<' co llatenll 
circu lation in cHi'e~ of artt•rinl 
ohliteration. If a \Al',!!C ponion v 
of n nerre be exci,.:cd. there is 
u;.;ually no reproduction, antl 
thc only chance of r~storation 
of funclion is in t he vica rious 
action nbove alluded to. Jn 
iiomc cases the extremity of a 
didded nerve, or C\"Cn an undi
vided ner\"e, becomeR invoh-ccl 
in the denl'e ti:;suc of a cicatrix, 
or in the exuberant cal lu s pro- Fw. 120.-Wal!crinu dcgcueration of median nerve; 
duccd in the repair of a fracture. 1so diameters. (B1rnT01.~:T.) 
A \'l'l',V painful neuralgic nnd 
paralytic condition may result from this c ircu mstance, requiring ::; m gical 
interfcrenc.-e, which has been suc<'CS!-ifu!I)' applied in such ca::;es hy 'Varren, 
Oilier, Bu:"ch, Whit;.;on, TreJa.t, Beaurt.~go.rd, hrael, Puzey, llunter, Ger
;.;ter. my~elf, and othrr surJ!eon~. 

Treatment of Wounded Nerves.-H is proper, I thi nk , to unite 
the cut extrem ities of di\·idcd ncn·cs by means of i;utureg, and numerous 
cn-.es bnve h<'en reported in which this bas been done with favorable re
sult,:;. Bowlby, Polaillon, Surmay, Ca\Ttizzani, and others believe that 
union "by first intention'' may sometimes he thus secured, but ac:cording 
to Mitchell, who ha~ paid particular attention to this s ubje('t, :ind who~e 
vil'ws upon this point ha\·e been fully confirmed by the experimental in
,·e~tigations of H owell and Iluber, there is no reason to hclic\'C that im
mediate union of n cul nen·e can e\'e r be obtained, though the use of a. 
:suture may hasten re:5toration of function. W hen t his plan is resol'ted to, 
tbc ends of the nel'\·e may be broug-ht tOgethcr with a delicate wire secured 
b~· passing its extremities through a perforated shot or Galli's tuhe (a:-; 
wns done by ~Claton), or a fine pin or acupres~ure needle nud wire loop 
may be used as in the barPlip ~uture. Bakow ictk i recommends sutures of 
cat.g·ut pas~d th rough the neul"i lrmmu on\_\', a nd t his is t he plan now gen 
erally adopted. Jn a number of in!-llanccs ne1Te-suture has been resorter} 
to long after tbe occurrence of tht.• injury, and, U!"iually, w ith g-ood resulti;., 
:19 ca~es co ll ected by Wei:-o"'Ull:::itein and Markoc ha\•ing given at lenst 29 
M1ccc..:;.i;.es, and Gi cases co llec:tcd by Bowlb_v ha\·ing gi \·en 27 complete and 
24 partia l succc . ..;!-ei;., and only 16 failures. Bergmann, in onler to facilitate 
the operation. did not hesitate to resect two inches oft he uninju1'(•d humerns. 
J_,ctie~·a n t. Tillman:;, Dittel, and Brenner splice tlic nen•e b_v cutting stri1)~ 
from either ~egment, leaving them auachecl to the lower encl, and fo:5tenin .!!' 
them together with st itches. Gluck and R G. Johnson base reported 
"C\'eml successful ('Xperiments in nen•e-grafting, in the lower animal~. and 
the operation ha~ succeeded in the human subject in the hands of Robso n, 
·w ard, and Atkinson, but has failed in thorse of Yogt and Albert. Gluck 
nl so find s that by st it ching both ends ofa nerve from whi<'h u portion bas 

~1i~:~~~~iiit~e ~g:;~l~'.fie~l' b~o~:n!r~i~~~~~.~~;~~· ~~~,~~:eL~c~o~~;~;,h~r~~~-;i~: 
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of VCge. If the proximal encl of a cut ncn·e connot be found, its cfo.tnl 
end may be stitched to a nciJ!hbo1·ing nen·e, a~ suggc·sted by LctiOv:rnt 
and Dcsp1e;. The pain nttenclin,!r nerve-wounds may be alleviated by the 
application of warmth or cold, according- to the feeling:-1 of the patient1 and 
especially by the hypodermic use of morphia. HepPated bli~tering is rec
ommended by- Mitchell and hi:-; ...:o-laborerf'., for the b11rnina 7Jrdn of ner\'f' 
injurie::- (causalgia)-and for the muscular atrophy, faradization with tlw 
electro-magnetic battery, shampooing, and the alternate uf'.e of hot and 
<'Old douches. In a case of painf .. l spa~modic contraction of the forearm 
following- n ~unshot injury, Nm;~baum afforded relief by exposing and 
forc ibly stretching the nerves which supplied the affected part. and similar 
operations ha\'e bC'en since reported by the ~nmc sui·J!eO n, and by'Billroth, 
GU.rtner, Ca.llcnder, Palmer, Palcr~on, Morton , BC'll, Byrd, Iligg-in:o>, 
Amboni, Blum, Duploy,Bartlcet, Andrews, Pana~, Richard:-:;on,and other:-;, 
I have myself stretched in one cni-.e the musculo-spirnl, and in several the 
median ncn·c, for traumatic neuralgia of the hand; in the latter cases with 
permanent, but in the former with only temporal'.'' advantage. I ha,·eall"o 
in thrre ca~e5. r-;tretched the ncn•es of the brachia) plexus with clecidctl 
relief to the patient, and in two cases the sciatic nc1·ve, in one with posi
ti,·c, but in the other with somewhat doubtful, benC'fit. Experimental l'P· 
Fea.rchcs in nel'\'e-stretcbin~ made bv .Marcus lead him to think that the 
effect is due to changes produced in tf1e spinal cord, rather than in the 1<en
sory fibres of the nen'es themselves. Quinqua.ud finds that there is a reflex 
influrncc exer ted upon the rorrcsponding- nerves of the opposite side. Ac
cord in g- to thP. same writer, the produC'tion of complete anre::;tbesia is neC'e:.:. 
snry to insme succe~s. Subculaneow~ nene-stretching, by forcibly Hexing 
the thi,gb and extending- the leg" has been prncti:::ed on the sciatic ncn-e by 
Ilillroth nncl othl'r~. nnd in bOme cn!'es with g-ood re:-;ults. 

Reflex Paralysis, resulting from injuries of ncn·e~. is a very intC'r
esting subject, but bclong-s more to the domain of physiology than to that 
of prnctiC'nl surµ-er.v; it Jms been 5-pccially studied by Urowo.Sequard, 
1.litchcll, and Eche,·erria. 

INJURIES OF l\IrscLEs . .\ND TENDONS. 

Strains and Sprains o f muscular tissue are of v('ry frC'quent occur
rence, and ,·ar_v in se\•erity from the ~lightest i;lrctching to absolute rup
ture of some of thf> musculnr fibres; the treatment consi~ts in keeping the 
parts at l'E'~t, in the us:e of slig-htly stimulating embrocation~. and in the 
internal administration (in cai-.es occurring to patients of a rheumatic ten
dency) of Do,·er 1s powder with colchicum or iodide of potassium. Corri
ftOO's button cautery may he nppliecl if the pain be very persi:-:tcnt, while 
the atrophy and paral.rs·s wh:ch sometimes rc:sult require faradizatiou, 
i:;bampooing, etc. 

Subcutanec:'us Rupture of muscles and tendons may occur eithC'r 
from external \'Jolence, or from the forcible contraction of the musclt> it1<elf. 
Tbu~1 th~ ?bdomi~al muscles are sometimes ruptured <luring the proce=-.i 
of partunt10n, while mui=:culnr rupture is a frequent attendant upon tlw 
~JHt ... ms of tetanus. Hupture of the sterno-cleido-mnstoid mu!'cle durin,I.(' 
hir~h is, a~cording to T. Smith, the cause of the Ro-cnlled congcuital tumor 
or rncluration of that mui:;cle. Rupture of tendons i~ apt tu occur from 
su.ddcn ~ncl unu.sual exertions, especiul11' ?n the pa1·t of persons past the 
~11cldlc time of life; thus t~le tend~ Aclnll.1s ha~ bl'<'n known to g i,·e way 
rn elderly gentlemen who rnclulgc in the JU\'Cnile amu~cmcnt of dancing. 
'l'be line of rupture may be through tbe muscle or through the tendon, 
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thoui:rh more commonly at their linr of junct ion i more rnl'rly the tendon 
may be !'eparated from its point of insertion. ri'hc 8.IJmptom . .., of thi~ 3CCi
ch-nt ore sutlicientl.\' C\'iclent. The patient experiences a sudden shock, 
attended with a sharp pain (('oup de .fouet), and sometime:-; an audihle 
snap i the power of using the part is lost; and ui::.ua.lly a cfo•tinct deprcs
:-.ion or hollow can he felt at the line of rupture. If the part he the seat of 
nlricosc Yeini-;1 thromho5is and milk-leg may follow, aspoiuled out by Ver
nruil. Effui;ion into the neighboring joint:=; nrny ensue, as ob ... e1·vcd by De 
~anti, from irritation of the outer surface of the P-_rnodn\ cap!:'ule, dnc to 
infiltration of blood. as in ca~cs of fracture. The trratmrnt cons.ists in 
placing the part in such a position as will relax the affected mnscle or ten
clon, and allow its di,·idcd extremities to be approximated ns closely as 
po:--~ible. Repair in these ca~es is etfccted, ns shown by Pup<'l, Adams, 
nncl Dcmasquay, by the dev('lopmcnt or a new tis!"ue between 1 he cli,·ided 
C'XlrC'mitie~. which in the ca:-e of a tendon grnclunll.v assn mes the character 
of the orig-inal slrncture, l1ut in the ease of a nrn!<cle remains permanently 
a.; a fibrou~ bnnd. 1 Rupture of the tendo Athillis may be conveniently 
treated by an a.ppnratug cons.isling of a collar placed nbO\'C the knee, with 
a cord which pulls up the heel of n. !-'lipper nppl1ecl to the foot, sons to keep 
the ~a-;trncnemius muscle thorou~hly nnd con~tantl y relaxed. Rupture of 
the externrnr mu~cles of the thigh, or of the ligament um pa.tellce, should be 
tn:ntrd by keeping the limb in an extended position and somewhat eJc. 
rnted; after rcco\·ery, a po~terior r-:;plint shoult1 be worn for Rome time, to 
prC\'eut ~udden nexion of the knee. Sa.ndio; cut down upon a ruptured 
liznmentum pa.telke, and broug-ht the ends tog-ether \\"ith sutures, and Dr. 
W. B. Hopkin,:i;, in a remarkable cn:-e from which the annexed illustrations 
(which he has kindly gi\'cll me) were taken, similarly sutul'ed the ruptured 
li~nmeat, the membrnnous expan:;ion of which was completely stripped 
from the anterior surface of the Lone (Figs. 12 l, 122). Jn a case of rup-

F1c:s. 121and 122.-Ru11tureoflig:nll<'n1uni palallll'. (From apaticntundcrtbecareor 
Ur.W.IJ.JIOJ>Kl:>.S.) 

turE' of the bireps recorded by Dr. Samuel Ashhnr:=;t, it wns found sufficient 
to ripply cOmJWC!'H'S and a flgurc-of-8 banda;.rE', nncl to support the arm in a. 

~l;~~~tio~~r~~~~;~z~~ i ~~~o:t~~ ~:s~1\~~~~;1~~~c~·:1~;;~ . injuries requires the use 
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Open Wounds of tcnclon::i should be treated on genC'ral principle!=!, cnrC' 
bein,!! taken to avoid g'aping of the pa.rt by placing- the limb in ll !-'U itablC' 
position, lllld by the usC' of sutures to approximate t he cut cxtrcmitiel', if 
this $hOu JcJ ~C'Clll lH'CC~sary. } f the proximal CXll"l'lllity Of tJH' Clll !('ll{}OU 
!l.hould be retracted ont of reaC'h, its di . .;.fal end mav be attached to a nt·hd1-
horin~ tendon, as udvi:.ed hy l)('H01l\·i1\ier:~. Tilln.wux, Duplay, nnd lia~cr. 
Anrianclulc ha:;; ~ucce:-:sfully pared and reunited the tendo Achillis more 
than two month~ after its division. Gluck ha s in<lucccl reproduction of Jo,..t 
tendons by grafti np; them with catgut, and J\fa yo Hobson with a pit•ce of 
tendon from an amputated fing-cr, while Pc.not has filled tlw ~ap:; in 
retracted tendon~ hy t r t111:.;p]antin,;r portions of tendon taken in one ca-.e 
from a do!!, and in anntlwr from a cat. 

Luxation of a Tendon from its s heath is occa.,ionall_\.,. met with, 
parLicularly in the case of the hice p:.;, peroneus. nnd tibi:di:.; posticuil 
mu:<dci;;; tbe treahuenl eon~i:.;h in restoring- the displaced tendon to it:.; 
normal position hy manipulation, and in endca\·oring to pre\•ent redi~
placement by the use of a compress and bandage. 

INJURIES o .F THE Ln1P11AT1cs. 

The:::.e pre~cnt, ordin:ir ily , no fC'atures rcquil'ing- 8pecial comment; in 
some cases, however, in which there is :i \'arico:-"e state of the lymphntic 
trunh (n. condition usuaHv a-:soc iate<l with one of the variNies of El{'
phnntia~is Arabum), wounds of the affected part arc follo\\·t:d by a copiou,; 
aud sometina•s troublesome flow of a milky fluid, constituting n trnumatic 
form of what is known as lym71horrhrea. Such wound:; are Uiflicult to 
heal, nnd sometimes deg-cneraw into obstin1uc fi:-;tulre. Carefully applied 
prc~surc, and the u:;e of cau:;tic. or C\'en of the hot iron, would :;c{'m, in 
such a ca:se, more promising than any other remedy. 

JNJ \;lllES OF Bl.""RS.R 

Th(·~e nre rhic.fJ_,. of interest from the possibilit!· of their b(•ing mist:ihn 
for i11jurirs of adjoining- articulations. "'ound~ of bursre heal with oLlite
rntion of the ~ac. Rbould suppurntion occm in a bur;o:;a, without external 
wound, the part should be freely opened, and treated as nn ordioar!· ab· 
scc~o::. Injurie"' of hut·:·«'C ~omC'limes result in chronir structural changes 
which will be described in another part of the volume. 

J~J un. 1Es OF Bo~n:s. 

Bc~ic1cs f1·act1£res, which will be coo-=idered in a ~<'parnte C'hapler, hone:::. 
may he subjected to conlwnon and to alteration of :shape (bendillg) witli· 
out !-IO\ntion of continuity. 

Contusion of bone hfis alread.Y heen referred to in the chapter on µ-ua-

~~1~tt ~~:~t~11~dsJ~~n~tycor~~:~q~~~1l~:. ~~~~~;~1~~~. ~~u;;~~s 1'~~ 11i~t ~~t a~~li~·:~~~er:l~~\~ 
with in ei\'il life, and is frcque1nly prod11cti\·c of very i:o;erious cll'L>ct)) a~ 
reg-nrcb the limb, or e\·en the lift:- of the patient. The various inOa.mmator\' 

~:Ei7~iE:~: i~:~f~~.~~;:~ii.i:~~:.:i~~::,~~:~~~!\';~1~~:~~~~~~~~~;l~~~:i~! 1~~~·ii.;J::~i;~ 
ensue. In the aged, shortening and atrnphy nrny rC'~ult fr0m hone coU. 
tuhion, as is ofll'll seen in the neck of the femur ;1 this conditiou ma.y IJe 

1 Prof. H~1mphry,_or Cambrirlge, de_nies the correctness of the theory that shortcniug 
of the cen1x 1eiuor1s occurs as a sctllle change. 
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mi~tnken for fracture. The primary trentmcnt of contusion of bone is to 
he conduded in nccordaucc with the principles which gu ide tlw surgeon in 
the management of contusion of other part:-;. T he opcrnli\·e meaf:.urcs 
which may he requ ired by the after-consequences of this form of injury 
\\ill he r t:frrr<•d to in another place. 

Bending of Bone, npart fro m fracture, can onJ,,- be met with in \'ery 
c>n rl y life, or under the influ ence of ~O rn e morbitl condition which dimini:'ihes 
the proporti on of the ea rt hy constitue nts o f IJvne, a~ in cu~cs of rickets or 
of o ... teo-malacia The trcntnwnt consi:.ts in attempt ing- to rcmoYe the 
deformity b.'· t he use of suitahle ~p\ints and banda~C'~. '!'he !-plint may be 
applied to either the conca,·e or the co 1w cx side of the limb, but in eithC'r 
ca~e care must be taken to pL·cvcnt sloughing at the points of greatest 
prc~surc. 

JNJUntES OE' J OI NTS. 

Jnjuric~ of joint::;, apart from dislocation:;, which will he considered here
after, ma~- he cJa$:$:Cd as contusio11s. sprains, and wounds. 

Contusions of joints are of frequent occurrence as consequences of 
fnlb, blows, etc. , and if not \'Ct',V severe, and in hea lthy persons, are usually 
r<'adi ly reco,·crecl from; in othe 1· c ircum!:-tn necs, howe\"Ct', the re~ ults of 
thC':-c injurif's may be re ry $C riou,.. Hip-clisC'ase it; not unfrequently traced 
to a foll or blow npon the hip, as its exciting cau~e, and I ha,·c known a 
!"imple fall upon the ice, in a boy of strurnous co n:-titution, to b(' followed 
by ostco-myelitii:; of the humeru:-, w ith suppurn.ti,·e di:-:.organization of both 
elhow nnd ~houlder joint,., requiring- e,·entun lly nmputat ion at the latter 
articulation. rrhe lrealment of contu::;ed joints s hould co nsist in keeping 
the part at complete rest, and in applying cold , with l eec h e~, if ncces13ar)· i 
and, in the bter stages, in affordi11g support by lll('ans of a n elastic band
ag<'. and in the u~e of methodical friction and of the cold dou«he. 

Sprains.-.A joint is said to he sprained, when, as the re:-;ult. of a twi~t 

~,~·i t~~~l:1~rt I~~~ ~~1:1~~-c~i:~~~c=i·tl!~~ i1~::t~1~~~ t~ r ~i~I~~~~:~:{ ~~,~~~c~~cc~d~:~ t t1~1r:~~ 
occ:ur in any joint. though it i:-s most frequent. in the wrist, ank le, nnd 
1-1mo\1er joints of the foot. The condit ion may commonly be easi ly recog-
nized. The po:-.ition a~sumed spontaneou:-1.v by the part is tlrnt in wbic.:h 
thC"re ii:; lea% lt'!l!-iion, the hand hein:t sli,!!ht ly nexcd and inclinl"d to the 
ulnar side in the ca$e of the wrist, a.ncl the foot being cxtendC'd ("pointed 
toe'') in the ca!"e of the ankle. 'l'he joiut pre!-ie11ts the usual e\• idences of 
inflamnrntion, lho swellin g and hent being- pnrticularl.'' marked, \\'hilc the 
pnrt, if not pninful, i ~ exquisite!.'· sensitive to t hr touch. Thc~e symptoms 
may bC' clc\·clopcd in the cour...;c of from a. few minutes to half an hour, 
though a patient with a sprained ankle ma.y somC'times continue to J?O 

~r~J~1~~' ~~;; ~,~~·~i~~!1~~~~~~e~1~~v~ei1:1i~ :~~c~~e~t c~i~;f1\~us.;iietl;r:~~1~:~ii? i~f ~~~: 
lnrge mnjorily of cai"es i:; fu.,·orable, t hough, in old persons, the joiut nrny 
remain stiff n.ncl painful for nrn.ny wc('ks 01· e,·en months af1cr the suli~i
dcnec of aeute ~ymptoms. The articulat ion sometime::; becomes the ::;eat 
of chron ic rheu matism, wbill' more rarely, if the patie11t Uc strumou!-i, 
suppu rilli \'C 11i;-;o rgan iza t ion of the part. may ensue. The treatmPnt in tlw 
ncutf' !stage con:i ists iu keeping tbcjoint nt entire rest, and in making cold 
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or wnrm application:::, n:- mo~t agrcC'nble to the patient. I ha,·c often, hy 
the u..-e of warm spiriluou!' fomentations, such a:-; the tincture of opium 
or tincture of arnic:l, succeNlell in di:..;persin,!! the :-;welling-, and relicvin~ 
the othrr s.rmptoms of inflammation-slimula.ting thl'm clown, n8 it we1'<.' 
-morr qu irkly than Uy the 11~<' of crnporating lotion:::, a!'. usually rccom
mrndcd. In the Inter stagC's liw part must IJe well :::.upported with a, !-lOR!l 
pla~tn and IJandn~e, or an ela~tie ~tocking, and sul~jectC'd to methodi<.'nl 
kneading- nncl friction ( m!l..-.:sayP), and the use of the cold douche. Ma~saye 
ha~ been recommended in the acute stage, and is :-:aid by Graham to 
!'.horten the period of trratment VC'l'Y materh11l~·, hut I confcs~ that r 
should hC> ... itate to employ it in a ca::<e of recent sprain. When a patirnt 
with !'praincd ankle i~ unable, f'rom tbe nature of his a,·ocations, to sta~' 
at home anil keep the part at rc~t. it ma.v rulvantag-eou:-:.ly be !:'Upported 
with n. plaster-of-Paris b111idagc, which will allow of a certain amount of 
C'xerci:o;e without injury to the joint. Should the i;;urgeon ha,.-e the oppo1·
tunity of s.cl•ing- the ca~e at an early period, before tbc occurrence of 
inflammatory symptom::;, it might be proper to completely surround tlw 
joint with Jong and broad nclhesin:• strip5, superadding- a µ-ypsum bandage 
-a. mo<IC' of treatment which ha"' occa$ionally succel'Cled in prerentiny 
the occurrence of iuftammation and its trouLJe~onH" ~(>quelre; if this plrH1 
he adopted, howe,·er, the ca::;c 5honld be ,·cry carefully watched, le!-;t 
injurious constriction or C\'en ~laughing should result from the pre~sure 
em11low•d. 

WOunds of Joints.-TheRe injuries can URUaJly he recognized without 
dillicult.'" either Uy the l'Xposure of the nrticula1· cavit~'. or, if the wound 
be !-imnllt'r, IJy the escape of syuo\'ia.; if, bon·ever, thf'~e evidences be not 
prcRcnt, it is an impernti\'C' rule of surgery that no explorntion with the 
probr or othern·ise should he in~tituted, le:::t the VC'r.'' complication that is 
dr<•aclrd should be induced hy the:-;e manc:eune~. Tbc progno.;is of a joint. 
wound clepC'nds on the size and situation of the particular nrticulation 
which is affected, the nature of the wound itsl'lf, and the constitutional 
condition of the patient. 'Vounds of the smalh~r joints, such as of the 
fing-er~ nucl toes, are eommo11ly recovered from without difficult.'·· although 
ancbvlo:0:is of the articulntion usuall~· result:'i. Small incised wounds of 
c,·en. la.r,;re joints may terminate tiivornbly under cxpcctnat treatment, 
while lacerated wounds of the same joints, <'Specially if complicated with 
dislocation or frncture, almost illl'\1 itably require e~cision or amputation. 
A,!rnin, in a strumouR patient, a comparati,·ely sli~ht wound may 7i\'e riH• 
to ~uch cli:::;organization of a joint as would not ensue in the case of a per
fcctl.r lwalthy pcr:::on. 

Treatment.-fn the case or a simple, uncomplicated wound of even so 
lnrA'e a joint as the knee, the i:;ur)!con should make an attempt to save the 
limb. If a portion of the in~trnnwnt whicl1 ha~ caui:;ed the injur.v remain 
in the wound (as often lrnppens in cn~es of ncL•<lle puncture), it should be 
carefully C'XLracted, and the wound then hermetien.lly ~cnlcd with g-nuze 
nnd collodion, or with lint <lipped in the compound tincture of bcnzoin . 
. Millet reromnwnds a <lrer-;sing of finely powdC'l'ccl aloe!', a sub::-tance much 
employed in joint-wounds by nterinary sur~cons. 'J'he patient should be 
k<>pl in bed, with the limh at complete rel:it, the joint bein~ surrounded 
with ice-bng:-;. The clitt !:'hould be unirritating, and opium may be freely 
adminii-;tNecl. Under this treatment the wound ma~- hC>nl, and a u!'cful 
articulation be pre:::en-ed. If, however, the course of e,·ents takes a lei":! 
fo.\'ornble turn, as is apt to happen with patients in adult life, the whole 
joint ma._v become acutely inflamed, lhat condition being- then developt:'<l 
which is known as lram1wtic arthritis. 'l'his differs from the ordinary forms 
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of arthritis, which con5titutc the "white swelling:;" so often met with in 
practice, in that, i11 them, tbc diocn:-;e ofwn originate~ in tbe ligaments or 
the bone itself, whi le in the traumatic form the kYllO\' ial membrane h; 
in rnriably first in Hamed , nnd the other ti.':i::-ues become involved secondarily. 
When traumatic artl11·iti~ occurs in a ra:-.e of joint-wound, the treatment 
above directed shou ld b(• somewhat c·ha117e<l; the u~e of cold may be 
nhandoncd, and warm fomentations orcatapla~ms !'ubstituted, while n. few 
leethes may be applircl to the nriµ:hborhood of the joint, 11.nd calomcl and 
opium exhibited internally. At tlie :-;an1e time the :-trcng-th of the patient 
mu!-'t be sustained by the admini:stration of concentnued food, and e\·cn 
~timulantl) if necessary. Any ab::-ce~:scs "bich form around the joint 
1'-hould he opened as soon as they arc detected, while, if suppuration occur 
within the joint itself, the question of e.xci.sion or of o.mputation nrn y again 
O..l'iSf". 

Pree incisions in to suppllrating jointl'l, as recommended b_v Gay, are 
often of the greate~t service. '1'o be etrectirn, they :--hou\d bef,·ee-mere 
punctures are worse than u:-;ele!::'S-and ::.hould be i-o ~ituatccl as to allow of 
perfect drainage i it is not, howe\·cr, nccc.s~ary to :;Jit up a joint from side 
to side, and it should not be forf!'Otlen that 1 as Holmes puts it, these in· 
ci:sionk, "if they do no g-ood, will certainly do harm." The object and 
the sole ohject or 01wuing a .suppurating joint is to secure free clraiirn.i:te, 
and this object can be better accompli~hcd by an inei~ion of modcrnte size 
juclicion~ly placed, than by a larger one in another pRrt of tbf' joint. 
Drainage may be a~~ i :StC'd, as suggested Uy Holm e~, by the introduction of 
a Cha~saignac's tube, a Lent probe, or a coil of fine wire, as recommended 
by Elli:'t. 1Jrainage-tllbes are usually pieces of J odin-rul>ber tubing. from 
OllC·!'ixth to one.third of an inch in diameter, with numerous lateral 
apertures made Uy notching the tube with scis~or~. Decalcified bone tu hes 
are employed by some surg-cons, and \Yeeks recommends a tube made 
from the artery of the ox. Ula~s tubes are le~s \'/ell adapted for joints than 
for the abdominal ca\·ity. Tre\·es recommends irrigation by means of a 
constant stream of water passing through a drninage.tube, and continued, 
if necC'~snry, for se\·eral \\'Ceks. Should this treatment proYe successfu l, 
the inflammatory sympto ms will gl'adually sub~idc, 1wd the suppuration 
lcsFcn in amount, the patient eventually reco\·eriug with a probably stiff, 
but otherwise u~eful, limb; during conva l e~cencc the joint should be kept 
in such a position n;S will allow the limb to be of mo~t use should anchy
lm~is occur. If, bowe\·er, the patient's condition does not impro,·e after 
opening the joint, the surgeon should not hesitate to resort at once to 
amput1ttion, or. in some ca::;es, excbion, for although the prognosis of 
opcrati\·e interference, under such circumstances, is less fa\•o rable than in 
c.ases of chronic disease, fit ill , as it offers the patient his only chance for 
life, it ~ houlcl be unhesitatingly resor ted to. 

Amputation or Excision in Cases of Joint-Wound.-If opern. 
ti\'C treatment be required, either as a primary procedure or in a ~ubse
quent stage on aceount of the occurrence of suppuration within the articu
lation , the choice between amputation and excision will depend in a great 
degree upon the particular joint concerned. In the upper extremity, am· 
p~tation can rarely be required, except for special circumFitnnces connected 
with the constitutional condition of the patient, and excision, either pri· 
n.lBry or Recondary, should be preferred, in cases which require any opern
tlon at all . In the lower extremity the case is somewhat different; the 
hipjoint is so deeply seated that it is scarcely over wounded except by 
!-tunshot injury, in wbich case, for reasons already gi\•en, primary excision 
l:s the mode of treatment to be adopted. Wounds of tbe knee-joi11t are 
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among the most serious injuries met with in ci,·il practice j if complicated 
witb fracture or di:-.location, thev shoultl, I think, be con!-iidercd a:; cu!5e:-; 
for amputation, although exceplional iustanccs do undoubtedly occur in 
which reco,·cry without opcrntion follows, even under tbci:-e unfo,·ornble 
circumstances. Exci .... ion of the knee.joint, for traumatic causes, is not a 
\'cry promisin,;r operation i still, in a young and hralthy person, if the 
destruction of part~ were comparative!:• slight, it mig-ht he at len;;t a.ju,.ti
fiable procedure. ~1. Spillman, who reject::; knee-joint exci:;ion in military 
surgery, yet considers it a. suitable operation as applied to cases of injury 
met with in ci,,iJ life. Eleven such cases which he has collected, excluding 
gunshot wound~, gave six recoveries, three deaths, nncl two con,.erutirn 
rimputations. Fi,,e ca::;cs of total excision for compound fracture, collected 
b~· PCniCre1', ga\·e four deaths and but one recoYCry, while six operations 
for joint-wonnd, without fracture, g-ave but one death and the reco\'Crie:-;; 
as justly ob~erHd, however, by this writer, these rases mig-Lt, pel'liap:-<, 
eq11nlly well biu·e recon~red without operation. _Culbertson's table:-; include 
28 case~. with 17 reCO\'Crics and 1 l deaths. W'hen an attempt has bet>n 
made to ~::ave the knee-joint, but without ~ucccss, amputation should be un
bcsitatin~ly performed, ag offering the only remaining chance of prc .... en·
ing life. One point worthy of notice in connection with wound:; of the 
knee, is the frequent occurrence of suppuration abo,·e the joint, abscc:'~Cs 
IJcin~ formed which di:-scct up the mu ... cles of the tbi;rh to a co1hidcrnblc 
extent before g-i,·ing C\'iclcnce of their exi..;tencc. It is tbis deep-~ented 
destruction of the tis~ue1' of the thigh which constitutes one of the chief 
dangers of wound~ of the kocc.joint, and which renders any op<.•rntion 
pf'rformcd under thc~e circumi-;tances very apt to terminate unfa,·ornbly. 
"rounds of the on/de arc attended with less risk than tho:-e of either hip 
or knee, and reco,·ery may often be obtained without operation, tho11g-b in 
other ca:o;es excision or amputation may be re4uired f'itlier primarily or 
SC'(·ondarily. Spillman has collt'cted sixty-eight cases of complete or par
tial excision of the ankle for compound fracture or di~loeatiou, the rc"ults 
having been ascertained in sixty-six. Fifty-one patients reconm.•d with 
morf' or lc::.s u::::eful linib~, two recovered after amputation, and thirteen 
diNl (t\\'O of these ha\•ing been likewise previously amputated); the mor
taJity of the operation i~, according to these figures, about twenty per 

~~,~~-hs, ~u~~~~::fi~~s ::a~:~~~c~ 2~~e 11:~~r~e~t\~or;!J,~~~ !~~~ais1~s 1~~~·~~~n b~1!n~: 
both terminated succe~~fnlly. In the con$=errnth·e treato1ent of thc::;c in
juries, it is of great importance to support the foot, so that the p1tticnt 
after recovery may be nlJ\e to walk properly, and may not be left with un 
exlremity anchylosed in the po~ition of a peli equinm;. 

I lia\"C already referred (p. 60) to the proposal to tie the main artery of 
a limb, as a means of 1ne,·enting or curing traumatic nrthriti::; i recovery 

~~~l~~~~e~a~o ~~e'~e~clc~ ~gd~~;o,1~ ~l~~~~.r t~l~~s:h~i~~~~~1 ~~as:~~s~v~~1 ~ nn ~ n ~1 ~~~~~! 4. 
clue to tbe operat10n. which, be:;1dcs being unphilosophica.I in conception, 
eddently add:; an additional ril5k, without a.ny compensating pro:;plct of 
benefit. 1 have, m_o:eover! been ~ssured by di~tinguisbed army surgeons, 
who ~aw the plan fairly tncd durmg our Ja.te Will', that it pro,..·ed then as 
un:;uccessful in practice a:; it is unscientific in th(•ory. 
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CHAPTER XII. 

FRACTURES. 

FR,\CTCRE is the most common form of injnry to which the bones are ex
po~cd, nncl as ~uch becomes a subject of the deepcl't intcrcJ-.t to enry prac
tisin.z f.lurgeon. MereO\'er , no injuries require more care and judgment 
in tlwir treatment than fractures, nnd 110 ease::; contribute, 111orc than 
the~c. to establ ish in g tLe fame or the disncdit of tho i:;urp:con. A man 
who gets well with a croolied or sbol'tcnl·d Jimh is \·cry apt, whether 
rightl.Y or wrongly, to lay the blame of it upon hi~ doctor, and though 
cases do undoubtedlv occur in which the mo:--t !:lkilful and attentive ~u r
geon may fail in oblnining- a Batisfactory rc:--ult, thC're can he no que!5tion 
that a great man~' bad cures or fracture are directly traceable to ignorance 
or neglect upon the part of the practitioner. 

CAUSES OF FRAC'ft'RE. 

'l'hrf-le may he divided into the e.rciting and prec/i,<.iposing cnuses. 
Exciting Causes.-Tbe excitiag cau:--c~ of fracture arc external ·uio

lence nnd nw.l!cula1· action. 
1. E.rternal Violence ma.v act dirPctly or indi1·pctly. G uni:; hot f"nctures 

nre perhaps the be:-;t examples of fracture a,:; the result of dfrprt violence, 
while fracturr of the cla\·icle from a fall on the ::;houlcler, or of the radius 
from a. fall on the band, may be taken as illu~trations of tho injury as pro
duced b.r indirect ,·iolcnce. Fracture by M1inlPr-.'ilroke (the co11tre-co11p 
of Frcnc:h writer~) i:-; a form of the frncturP hy indirect ,·iolcnce, in which 
the force is applied to one ~ide or ext remity of the bone, or "ystcm of 
bone:0;, which are ~o united and fix rcl that, hy the nn.turol clnbt icity of the 
part:o., the force i~ transmitted, and produce,.; its efl't·ct, not at the point to 
which it was applied, but at n point more or le!"S oppo::iitc. Familiar rx
amplc~ of fracture hy counter-stroke are thoFe of f'ractul'C of the ba~e of 
the skull, from force applied to the top of the bead, of the frontal bone, 
from a fall upon the occiput, or of the sternum, from ,·iolence applied to 
the back. 1-'he suhjcct of contre.coup or cotinfer-stroke has l)een invoh·ed 
in some confusion by the various meaning:=o: whil'h different authors have 
f:iven to the term; ai;; u1:cd hrre, it i5 to he understood a:- denoting ml·rcly 
a rnriety of injury from indirect violencr, the mf'chani.':im of which is ex
plicable by ~imple and well.understood phy~ical laws, <ll•pc>nding entirely 
upon the structure and connections of' the l>ones. a.nd other parts invoh·ed. 

2 Fracture by 1Jfosr·11/ar Actio1l is not of very unfrcquent occurrence, 
though the case:-; in which fracture i:-; produced by pure dfr11/~ion, or tear
ing asunder the fragments, are rarer than j-. commonly supposed. Indeed, 
the only instances of the kind with which J am acquainted, are those rare 
cases in which fracture of the sternum hm; occurred during the acts of par
turition, Yomiting, etc. In the more commonly c1uoted ins tancc!-1 of frac
tured olecrnnon and fractured patella

1 
the mechanism is somewhat different, 

the bones (as justly remarked by Dr. Packard) giving way, like over-bent 
levers, across the condylcs respectively of the humerus and femur, though 
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the fraf'luring fo1·ce in these cases, as in tho;;;e of fri.ictured sternum, is 
musculas contraction. 

Predisposing Causes.-The prctli!;;posing en uses of fracture may per
tnin to the bone itself, or to the general condition of the patient. Thus, thl:' 
~ituation of a bone influences its liability to fracture; the cla\•icle is much 
oftener brokC'n than the scapula, and the lower than the upper jaw. Again, 
tbe function of a hone mn,y predispose it to fracture i the bones of the 
lower extremity, which support the trunk, or those of the upper extremity, 
which nre constantly engaged in the act i,·c employments of life, are more 
liable to fracture than the Ycrtebrre or sternum, the functions of which are 
different. The following table, condensed froni the stat istics of Lon:'dale, 
Norris, and ::\la.lgaigne, will exhibit the rclatirn frequenc.\r of fraclure in 
different parts of the body, in the l\liddlc::)ex llospitnl, P ennsyh'ania llos
pital, and H6tel-D ieu :-

6years.10yrs. llyrs 
Sknll . . 48 40 53 
Nasal bones , • , , 13 3 12 

~:~:~ 1:: and malar • 3~ j'g 2~ 
Slernnm . . . . . 2 5 l 
Ribsandcostalcartilages 357 46 263 
VPrtt:!llrre . . . . 8 8 11 
Pdvis, sacrum, titc. 7 6 9 
('Jadclt:! , . , •• 273 84 225 
Scapula (or sh(lnldt:!r). 18 10 12 

Among the predisposing causes which pertain to the general condition 
of the patient, age occupies a prominent place. There can be no question 
that the old arc more apt to be the subjects of fracture than the young, 
partly on account of the greater brittleness of their bones, and partly from 
the general rigidity of ligaments and muscles which attends advancing 
age, and which render::) the entire frame Je~s elast ic and yielding, and there
fore more liable to this form of injury. No age is, however, exempt from 
fracture, and not a few irn;;,tances are on record in which this ba:1 occurred 
even during fretal life. 1 The circumstance that ohl age pred isposes to the 
occurrence of fracture, does not contravene the well-known fact that most 
of these injul'ies are met with in those in adult early life, for the simple 
reason that such persons are most engaged in active employments, and are, 
therefore, most exposed to all forms of injury resulting from external do. 
Jenee. Sex, as might be supposed, exercises an influence on the liability 
to fractnrc, men, from tLe nature of their occupations1 being more apt to 
ha ve broken bones than women i for a simi lar reason, the rirtht $'iide of the 
body is more exposed to fracture than the Left. Certain forms of cachexia, 
or certain diatheses, may be considered as predisposing eauses of fracture. 
Rirkets undoubtedly e~ercises a powerful influence in this way, as do osieo
rnalacia, canr·er, syplalis, S('rofula, gout, lowmoto1· ataxia, and general 
paralysis of the im~ane. Fig. 123, from a photogra.ph kindly g iven me 
by Dr. R. 'Yilson, s hows a remarkable ease of fracture of both tbigh 
bones in a patient with rickets. Some very remarku ble cases are on record 
illustrating the fragility of bones under certain conditionsj Gibson, Arnott, 

1 Dep~ul 1 ho~evt:lr, belitives that.s':'pposed intra-uterine fracturt:!S are really cases 
ofdtifectLVt:l ossification, aud not of mJury. 



VARIETIES OF FRACTURE. 

1'nrell, Lon,dale, and l I. 
'l'homi-on have described ~ul"h 
l'U!'e!', hut the mo!".t rl!mnt·k<thlc 
of all i:-; that pulili,.;h<'d in the 
Jo11rnol d('s Saoonts for 1690, 
and which a1lpcars to be the 
same as one quoted b_v .Ma\
;.rrtig-nl' from Saviart, in which 
an apparentlv healthy young
womnn of thirty. during thn•e 
month_..;' co11fincmt•nt to bl'<l, 
i-u ... tainecl, it ii-: said, fradurf'.i-i 
of C\'Cr y bone in thf' hod v. 
B,.;quiro't is !'aid to haq• pQ,.;. 
i-t•:-..:ed a ~hlcton whic:h ex
hibited trncr:.:. of mMe 1!11111 

1wo hundred fracture~. In 
man'' of thc,.;e case:-; union 
readily took plaee. but in one 
nwntio11C'd bv StanleV", nnrl in 
that of IL 'l'tiom~on (in which. 
iurlcecl, the bones are descril)(_'d 
a .. ~Pparating rathrr than 
breoking), the fractures. ap
pear to hn.ve remained nn
unitrd. I have m\•self met 

21l 

with 1t ca~e in whiCb, without n.ppa.rent reason, i::Henleen fractures had 
hren "ll"'tnined by the bon('~ of the right lllwer extremit~- i when I saw 
the pritient, multiple enchon<lromata. had been de\·eloped in 
the foot and ankle. 

\ . .\HIETIF.S Ol' FRAC'rLRE. 

F ractures m a y be Comple t e or Incomple t e; 
tlie:;l' rHtmc:-1 sutlicienLly expre~:-; their own llll'aJii11g-. '!'he 
form of in<'Omplele fracture u-.;ually met with i11 civil life iii 
the 7Jartial or "gref:'n-slir·k" frncture, in whil·h ~ome of the 
hone-fibres ha.ve gi,·en way, while the rc:-;t hai,.·(' yielded to 
the farer, b{'nding but not breaking. In military prnctice, 
incomplete fractures arc occasionally produced by hlo\\'S from 
i-nbre6, hut more ofteu hy gun:shot wound~, the p1·incipal 
varictic~ h<'ing the .fi::;,.;11red fmcture, the groouing frar.tu re, 
in which a picre is cut out from thf' side of a l)on<', and the 
b11tlo11-holr. or pe1foroting fracture, in \\'hich a piece is fai r! _,, 
punchC'd out from the eentl'(' of a bone. 'L'hf'~e term..- (<'Um.-
71lele nnd in('Qmplete) are principally used in rrference to the 
long- hones; in thr f·a~c of flat bones, as of the ~kull, mnny 
uf the fractures met with in ci,·il lif'e arc incornplPtr. 'fhe 
most usual and the most important divi:;ion or fractures is 
into :simple a11d rompound. 

A Simple Fracture, as thr term i:;; uged in this book, 
is n. fracture in which thPre are bat two fragment .... , and 
whif'/1 doeH not rommtrnfrale with an open wound. Th is 
~lefi n ition, which seems to me to eon·eHpond with the mean
mg Ui't1j1~ l y attached by surgcous lO the terw simpti~ /rac-



242 FRACTURES. 

lure, is essentially the same as that gi,·cn by El'ichscn, but differs from 
the detiuitions gi,·en by Ilamilton and Gro~s. the former author m~ing 
the term as equivalent to l\lal,1.raiguc's singfo fracture, without regard to 
its subcutaneous character, while the latlcr rcgnrd:-; merely the abscoce of 
external wound, without 1efcrence to the nu1ubcr of frag-mcnts. The 
classification adopted by Ilornidp;e, which would make this form the 
"simple, single fracture," is perhaps the most strictly correct, but is 
almo:o:t too complicated for common use. 

Compound Fractures arefractures which communicate with the 
ea:ff>rnal afr through a u;o1md; this wound is usually, though not nece:-;. 
8arily, an external or cutaneous wouud i a fracture of the jaw may be com
ponnd fron1 a wound throug-h the Uuccal mucous membrane. 

Comminuted Fractures 11re those in which there are more thaa two 
fragments, the Jines of fracture, howe\·er, intercommunicating with each 

other and occupying the same general position as re~ards 
the bone affectt!d. A rn1tltiple fracture, on the other 
hand, is one in which the bone is the St!at of two or morf' 
distinct fractures not necessarily connected with each 
other; thus the radius may be broken just below its 
head and again aliove the wrist, or the tibia through the 
m~illcolus and again just below its tuberosity. A double 
fracture i::; a multiple fracture in which the solutions of 
continllity are but two in number. Comminuted and 
multiple fractures may or may not be conipcnrnd, and a. 
multiple fracture may be compound at one seat of lcision 
and not at the other. -when the tcrmcomminutedfrac:

lure alone is used, it is understood that there is no communication with an 
external wound; if there be such communication, the iujury becomes a. 
compo1111d cumminuted fract111·e. 

Complicated Fractures are frar·turcs which are accompanied by 
some other serioosinjury of lhe sam1: part. Thus a fructure may be eom
plicated by dislocation of n neighboring joint, by rupture of an important 
nrtury, or by a ~evcre flesh wound which docs not commuuicate with the 

seat of fracture. Somo author8 speak of fractures 
being complit:aled (in this tcchniral sense) by nny 
of the various lesions to which the human frame 
is subject, but this, it. i:-ccrns to me, is incorrect; 
thus it would be wrong to dcsl'ribe a fracture of 
the right thigh as t:ompllcaled by a dislocation of 
the lejt shoulder, or a fracture of any of the extrem
ities as (·om71licated by a wound of the pleura or 
lung, though the latter lesion, if produced by the 
sharp frngments of a broken rib, would be a. techni
cal romplication of that injury, which wou!d tbeu be 
properly called a complicated fractm·e of t be rib. 

Impacted Fractures are those in which one 
frng-mt!nt is driven into and fixed in the other. 

Intra·periosteal Fracture is the term np
pli(;'d lo a fracture unac:L·ompaniecl by lal'cration of 
th~ periostcu~11; it is a form of injury rarely met 
with except in certain flat bones, as those of the 
skull, and, indeed, the creation of thi~ i:ubdid:;ion 

. . seems to me to be of very little practical utility. 
Direction of Fracture.-Fractures a.re ulso classified in accordance 

"·itb the dfrect~·on in which the separation of the bony fibres occurs; tbu~ 
fractures are said to be tran.st:erse, oblique, or longitudinal. 
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A Transverse Fracture is one in which the geuernl line of eeparatiou is 
tran!'ivcrse, or in a plane at right angles with the lon,z ax is of the bone. 
A perfectly trans,·crse fractu re in a long bone is very rarnly met with, t he 
line of separation hcing almo~t always more or Jess oblique; a variety of 
the transverse is tl1c sen·a/f'd fracture, io which the fragments present cor
responding indentat ions which render it comparatively easy to maintain 
them in apposition. 'l'ra ml\'erse fra ctures usually rc~ult from d irect vio* 
Jenee or from muscular action. 

The Ohliqur Fracture is the fo rm most common ly met with in the long 
bones. The plane of fracture may \"ary g-reHtly in diff('rcnt ea~cs; thus a 
fracture is said to be oblique from befOl'e backwards ancl from without in* 
wards, etc. Oblique fractures are commonly caused by indirect v iolence. 

Longitudinal Fractures a.re those in w hich the line of separat ion runs 
in tbe geoeral direction o r the long axis of t he bone. Tb is form of fractun~ 
is com paratively rare in ci,· il life, but is frel1ucrntly met with as a result of 
~unsbot injury, especia lly since the general introduction into warfare of 
the improved conoidal ball. L ongitudinal fractures common ly ocour in 
the shafts of long bones, and u:rnally do not extend beyo nd the epiphyseal 
lines, though occasiona ll y they pass through the epiphy ses into tbe neig h
horing joints. Several other div isions are made by French writeri', accord
ing to the peculiar form of the fracture, but the above are sufficient for 
pract ical purposes. 

Separation of Epiphyses.-'l'his is a form of injury which may 
fairly be classed among" fraclure~, the symptoms and t reatment of t he two 
~ct:; or cases being pretty 
much the same. Separation 
vf an epiph.r~is n1ay take 
place at either end of the 
humerus, the femu r, or the 
tilJia, aud at the lower ex
tremity of the radius; it is 
al:;o frequently :-een in the 
ta~e of ce rtain bony pro
(·esses, ao the acromioo and 
olecranon; while in ce rtain 
flat bones, as the sternum 
and os innominaturn, simi
lar injuries are meL with, 
consisting in a separation of 
the osseous structure into 
itl:ioriginalconi:;tituentpart!:i, 
in the lines or carti lag in ous 
junction. Epipbyscal sepa
ra tion can of course onlv 
occur berore complete o:-:i-.ili-
1·ation has taken place; 
hence, in the long bone:; i t 
i:; not met with berond the 
ag:c of twenty or i'wenty-one, though in other situations, as in the acro
m1 on, it may occur at a much latrr period. 'l'he direction of an epiphy
:-:~al separation is transverse, and from the proximity o r the epiphysea.1 
lmc:;; to the articulations these injurirs are Ji alJle to be confounded with 
ilh;Jo~ations. The diagnosiH in s uch cases can usually be made by taki ng 
1·a1·~, m t he exa minat ion, to g rasp the epi physis it~elf firml y with one han~, 
while the other exercises the movements of ftexiou, rotation, etc., when, if 
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the cnFC• be one of separnted rpiph):sis, the lesion can rcndily he recog-~iu·1l 
3!-' being nbo,·e or b<•low tbc line ol the joint, tlS tho cal-'I! mny be. Ep1ph:. 
Jo'eill i11juries are apt to be folJo,,·c<l by :irre~t of growth of the affect!'d 
bone/ and thus sometinws cause great deformity, a!'l :Jwwu in Fig. 127. 

SYl\IPT0:\18 OF FRACTURE. 

Deformity.-Tbe moRt prominent, and one of lhC' \\lost characteril'ilil', 
symptoms of lrnc:ture i:s dPfonmty or Ji~lacement. Th<.> Co11:-;e::; of Ui .... 
1Aac:<'ment in cn~es of fracture hare been tbe subjeC't of much di~JHllL' 
among systematic writer:-:. ·without entering- inlo a 11iinutc di~cu~sion nf 
this nrntler, 1 may Ray, in genentl term~, that tlw causl·s of di::1plnccn1cnl 
arc fourfold, dz.: 1, the fore<' that proclutt:'R the frarttll'C'; 2, th~ action of 
::-nrroundiog ruui.:cles; 3, the weight of the li111b \Jplow the seat of frncturt': 
and 4, the natural elasticity and n•:;ilie1H:J of the ligaments and other :soft 
tis~ucs nbo..,·e the seat of fracture. 

I. Df>fo1·m1ty frorn the i11fluence nf the fracturing fu1·ce is seen in cn:;c,, 
of depre1:'8Cd fracture of the :;kull, in ca!-'es of parti:d lructurc of thl· clariclt· 
with inwnrd augular def'ormity, aud in cn~cs of impnctl'd fracture geue1·ally. 

2. llfusc!llar a("tion it-> the lll01:'t c.:ommon cause of di~plucement in ca:-;l':-

of friu.:ture_ It it-> seen in the short('ning whicb :iccompanies almost all 
frncturl'S of the extremities, and in the rotatory clii':lphu.:cmrnt common i11 
fracture:; of the f"cmur, radius, etc Lt is the chief if not the sole cau:;c of 
rli:-plntl'BH?Dt in cases in which the fracture it1:'elf haf. Lf't->11 cau:-ecl hy mu:-i· 
cular acLion, as in fractures of the patella or olecranon. Beside tbe ordiuar.Y 
cootracLion of the mu:-;df's around tbc ~ent of fracture, thcl'C is oftl'n a 
~pasrnoclic condition induced by the irritation cau~ed by sharp fragment~ 
of the broken bone•. 

3. IJisplocement by the weight of the limb below thl' t"eat of frneture j .. 
~een iu the dropping of the arm and :-ihoul<ler, in cas<'s of frncturcd ai:romion 
or fracturcll clavicle. J t assists the :1ction of the rotator mu1!cie:; in pro
ducing- e\'ersion or the limb in frat:tures of the lower extremity. 

4. Finally, the 11atural elasticily of the sort tilisue:;; obui·~ the oeat of 
fracture is been as a cause of deformity in the projccLio11 of the inner frag
ment of a lral'lured clavicle, when, us pointed out Uy A11gt•r, the weight o! 
the arm being taken off by the fracture, tbc inner eud of the clnviclc b 
j1::rked upward!' by the normal resiliency of it:.; lig:.rn1entoul:'.l amt other 
auacbmcuts. 

Dire('lion of Di.,,.placement.-The di~pbcemcnt in ca~e'"' of fracture ma.\ 
take place in various directions; thus, there may bt· a11911lar, t1·ansrer~c, 
lonyitudinal, or rotatory di!'lplaccmcnt. 

I. Angular displacement is u:;ually due in the fir:-'t pince to the actiou 
of tbe fracturing forc:e, but is kept up l)r nrny he originnlly producctl liy 

~!~~1;f,~d~~1~~~i~~-tw~;.l~~s;t:~ ~··~~-~!-~:~~ls~ 1~~1~et~h~~~ ~~~~r~hi~~t ~~t=•~1:~•~t,1;;,~~~-1: 
ful of th{~ fomornl mu!'lclcs are those on the back arid innC'r ~icle of the limb. 
Thi~ is the form of di:;:.place111ent met with in partial or ·· grecu-stil'k" fra1·-
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turc~. nnd it may al~o nccompony oblique or comminutcd fractures, or tho~c iu whil'h there i~ impnction. 
2. 'l'ramn:er.w~ di.<.:p/acement i~ comparativel.v rare; it occurs prinriw11ly in Cl\~CS of ~erratt.•d frnctul'C or the Ion!.{' bonr:-;, in which the i-:ep:t.1';\l,ion has nol he('n suffieicnt to allow ovel'lappi11~ from mu:-;cular conlra.ction. ft i,, al:'o met with in fral'tures connected with joint:', as in splitting fracture.;; of the condvles of tilt• lrnmerus or frmur. 
3. Lm1yiimlinn.l di.~plcu:ement i,:; displacement in lhP direction ofthP lony oJi.-; of the bone at lhl' point of fract111·e. f t nm.,· con .. ist in ~hrHftminq, 01· in lf'ngthe11ing. Shnrlening occur:3 pt·incipally in ohliq11e frn.cture-1 of thr long bones, and ii' dur to muscular action, often a~sistcd hx the nftture of the fnlt."ture, which allows one frng-mcnt to ~lidc upon the other a" tq)on nn inclined plane. Wht.•n the shorten in.~ is so g-reat that the UJ}per C'nrl of Lhe 

distal frn;rment is clrnwn above the lower end of the proximal fra~rm•1~t. 
thNe is ..:;nid lo be '>verlu7Jpiny, and the more t>romincut fra.~turnt. i,; ~aid to rufo the other. The ovedap1)ing oftC'n :1111ount:-, in frnct11rc of the thi!!h, to 
"'t'\·cral inchl'". Another form of s/if)r/eninq i:-; due to impa1.: tion i thi,; i"" often ::;cC'n iu frnct.ure of the cervix femori~. th<' shortening bein.rr principally in th<' <lircclion of the axis of the lle<'k of thr bone, not of its; sh11(t: hence the deformity in such a. ca:--e i:-. comparati\'ely sli!.(ht. Th~ fornl of lon.!!itudinal di:-plarrment which consists in lengthening- is chieny sePn in ra~('S 
of fractured patelln, fractured olccraaon, fr11cturl'd c;1Jcaneu111, etc., in which the frag-mC'nt~ arc often widely separoted by mu;-;cular action i it i~, how
ercr, a..; pointcrl out by :\l n.Jgai.zne, occa~ionally met with in f'rarturrs of the artitular extremities of the Ion~ hon<',:;, as of tlw fibula, wlwn it is a 
-.ec.·onrla.ry condition dt•pcnrlcnt on antccedrnt rotator.v di,;placemcnt. 

4-. Rutntory di.~plru·ement consists in one of the fra~ment,, being twisted 
upon it:; own axi~ i this form of displacement ma.'· be clue to tnlh<·ubr ac. 1ion, or to the weh:;ht of the limb below the seat of fracture. Tlw t.li~pl:tcemcnt is con~tn.ntly "'ecn in fractnre of the upper part of the femur, when 
1he lower frngnwnt is rotated outwards by tbe powerful external rotator 
1nt1 ~le.:' of the thigh; in fracture of the bone1' of th<' leg-, by the action of the :-amc musrJei;, the upper fragmenti::, 1110\·irig with the femur, n.re sub. 
jected to rot:1tory di~placement. So in fracture of the rndiu~. particularly ir a.bore the insertion of the pronnlor radii tcre;;., the upper fragment is 
11);11nlly rotated outwards by the biceps and supinalor brcvis. 

Di~placcmcnt in cases of fracture mny be confu-;<'<l with deformit.v from 
other cau-:eFi; thus a pcrio~leal node or an exo,.;to~is mu_v closcl.v simulate 
:w~ulitr cli:;p\acement; shorten in~ ma._y rr-.ult fro1!1 old joint-di .. ea-;e, or 
from contrac:tcd teadons; the po;-,ition which a joint assumes when the ~cat of "'Prai11 may be micitn.ken fo r rotntory cli~placement; while thC': trans\"l•r-.c or, indl•cd. any of the varictic,.; of cli~placcment may be duP to dislo
eution nnd not to frncture. Hence the surgeon, in making his dia.:!11osis, 
must not rely upon the appearanrc:o; prc ... cnterl to th<' eye, or e\"en upon mere tactual examination. The limb irn•olved should be carefollv and re. pe:~tecll.v mc>asured bet\\"t.•en known fi'\ed points, and compared \vith the ('Orrc:-;pondin.tr unafft•cted limh; and in ca..;c>i.; of doubt, not only the injun•d 
limh, hut the hone it,.;elf 1-ihou ld be accurately measured and c:ompal'Cd with 
its fellow of the oppo:;ite t:"ide. 

Mobility is often n. ~triking and ea ... il.v recoznizcd ~.''mptom of fracture; the> pan whieh gives support to the limb i.,;; broken, and the limb can be heat in any direction. 1n frac:turei.;, howr\·cr, of the leg or forea.r111, when 
liut ont.• of the two bone:; ii;; broken 1 the othC'r nets 11~ <L f;plint, and hinders ~he mnnife . ..;tation of thi~ R_vmptom; n!!nin, in !-'erra.tt"'d, and e..;peciallv in 
im pacted fractures, there will often be no undue mobility; 01· the swelling 
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of the ~oft parts may be HO (!rC'at as to rendrr thr mobility of a fractun'. 
('Sp<'cially if near a joint, diflicult of reco!tnitinn. On the othrr hand, di,.. 
]ocation, which is usually chnraclcrizcd by immobility of the arfeclC'd joint, 
nrny, if there be much dcstructio~1 of the articular ligaments, be nt('OlllJln
niecl by po::;itive increm;e of mobility, and thus simulilte fracture. But in 
the continuity of a bone, at a di1'tnncc from its anic11lnr cxtremitie~. mo
bilit_,,, whPn present, is a sig-n of the greate!:ll value, and m:iy, iudee<l, hi· 
con:-.idcrrd as almost patbognornonic. 

Crepitus is another symptom of great importancP, and when existing
in connection with undue mobility may be looked upon n~ e:-tablishing thf> 
presence of fracture. Crepitus or crepitation i~ the grating sensation pro
duC'ed by rubbing togetber the rou_2'h end:-' of the frng-ments. It is/dt a:-' 
well 1t!'i heard, and is usuall.v rerog-nized without difficulty; it must not be 
mistaken for the g-rating produred by moving diseni::cd joints, nor for tht• 
crackling due to effusion in the tendinous :-;heaths, nor yet for the crepitn
tion of trauma.tie empbyP:ema, each of which conditions may, undN certain 
circumstance~. closely simulate the true crepitus of fracture. Tbe dia~nof'is 
mii:rht, pe1 hn.ps, be aided in such ca~es, as suggested hy Lisfranc, and mor(' 
rcc1·ntly by Lau:.?"hlin, of Indiana, by the use of the ~tcthoi::cope. The no11-
exi:-:tcncc of crepitus is no evidence that a bone is not broken, aod its oh
sence may he due to severnl caui::es: thus, the fragments may overlap to 
.!'Ucha degree that their rouµ-h ends are not in contact-a condition often 
met with in frncture of the thi7h, )\'hen it i~ neces~ary for an a:-:P:istant to 
make extension before the frng-mcnts can be brou::bt together and crepitu:-: 
produced; or the frn~mcnt1'i may be widely r.;cpamted-as in cn.!'<'S of fra1·
t11red patella; or a portion of muscular Li:.•sue may be C'aught between tlw 
fra:rments, and prevent crepitu~. In partial fracture, there is no crcpitu~; 
nor in impnrtNl frarture, ai:; long lll) the impaction continues. 

Pain and Tenderness are r.;ymptoms of fracture, but may be equally 
cine to :-:o mnny other cau:-.es 1hnt they cannot he considered ar.; diag-no~tir. 
In some cases, however, pp1·si14ent locatiud tenderness is a. sig-n of somt• 
,·nlue, especially in cn:-.es of partial or impacted fracture, in which the mon· 
chnractcrii-tir P:_vmptoms arc absent. 

Loss of Function used to be con~idered an important sympwm of 
fracture. Vclpeau, however, showed that n. fructu1·ed cla\'iele intcr(eml 
with r:ti:-:ing the nrm to the hL'lH1, merely hy the pain cau~cd by the net i 
n.ncl Gouget, a French army surgeon, has !Shown the same thing as rc.zarcl~ 
the powl·r of walking after fracture of the patella. I ha\'c my:-;clf known 
a. man with fracture of both bon<'s of tbe le~ to walk about the ward, 
when under the influence of mania a potu, ui:iing hii-1 fracture-box as a 
boot. and apparently not feeling an~· inconvenience from his iujur.v. 

Muscular Spasm is not an unfrequent accompaniment of frfl('t11r<', 
thouµ:b, of cour~e, in no deg-r<'e a din,!rnO~tic sympton1; it is produrt·d h.'' 
a. rC'rJ1•x condition, due to the irritation produced by the sharp extrcmitie~ 
of the frng-mcnts. 

Numbness is occni:;.ionnlly met with in cases of fracture, and is pro
:~~~~!':~y oimultaneous injury, or !Subsequent compression, of neighborin!{ 

Extravasation and Ecchymosis, to a i:rrcater or less extent, occur 
in ulmo:-;t C\o'cry cnse of frncturc: the degr<'e of ccc·hymo~is is oftf'n much 
JrrenH•r after a few days th:1n when the injury is fir:-1t received, and ma~ 
then ( ci::pecially if accompanied by much ''eSiC'ation. as it is apt to be• if the 
P:Oft parl!:l have been much brui:-.ed) be mistnk<'n by a bn:::.ty observer for 
indpit·nt gangrnne. \Vh<'n cxtrnvoi:iation proct1('(ls from a ruptured nrtC'r.r, 
giving ri~c to a traumatic nacuri::m1, it constitutes a very serious complica-
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tion of fracture. When the extrnvasation reaches to the neig-hboring 
joints. intra-articular Pffu.-:ion results, as pointed out by Gosselin, from 
irritation of the outer surface of the syno\·ial capsule; this symptom i~. 
therefore, usually met with some hours or even days after the occurrence 
of the fracture . 

DIAGNOSIS Ok' FRACTURE. 

The diagnof'is of fracture can U!'IU::tlly be made without mnch <lifficult_v 
by attending to the symptoms above enumerated, the fir:-:t three of which, 
when coexh;tiug-, may indeed be con~idered as pathognomonic. In ca~cs 
of partial and of impacted fracture, the ~ur~con ha~ not the evidence fur
nif'hed by crepitus a.nd mobilit_v, and mu!'lt rely upon the other sig-ns of 
frncturc, C$p('cially deformit.y and localized teoderne:;;s. Again, in ca1:>es 
where but one of several bones is broken, as in the ha,nd or foot, the diag
nosis ig more obscure, especially if there be much swelling- of the soft part~. 
In surh a cn.o;;e, the SlH,!!eon carefully explores tbe surface, b.v ma.kin!.!: firm 
hut. gentle prc::.sure npon each part i n succe~8ion. and is thus cnablC'd to 
detect any abnormal prominence, :rnd often to elicit crepitus which could 
not otherwi:::e be obtained. If the metaC'aq>us or metat:irsus be involved, 
each bone should be succe:-sivC'ly gra.-:ped by its C>xtremitics, and 1-<0 mani
pulated as to render evident any fracture which may be pre:-::.ent. As it is 
of great imponance in any case of su~pected fracture that the surgeon 
should arrive at a correct dia,!.!:no:0;is, hi~ exam ination should alwa_vs be 
made deliberntely and Rystematically. The <lcformit.y, mohility, impair
mcntof function, pain, etc., shotild be succC>s~ivcl.v noted, before procecdinK 
to the manual examination which is to determine the e:\i:-;tence or non. 
existence of crepitus. Jn this final port of the inve:;;tigation, preliniinary 
rxtension bein1?" made by an as:-:i:-)tant. if neces:0;ary, tho surgeon grnsps the 
limb above and below the su:-;pected :;eat of frarture firmJ_11-F;O that he 
controls t.he bone as well as the Resh, and gentlv mO\'es his ha,nd:'I in 
various directions, so that if there be a fracture,· the ends of the frag
ments must rub 3.J!ainst ea.ch other. It is scarcely ncce~sary to sa5~ tlrnt, 
in this examination. a.II rough and ueedless manipulation is to be po::.iti\·ely 
interdicted. If trne bony crepitus be once elicited. it is sufficient, in con
nection with tbe other s.\'mptoms, to establi:;h the dia.g-nos is; and nothing 
can be more reprehensible than for a surgeon to peroist, in spite of t.he 
pain thereby caused, in endeavoring a.gain and a~ftin to renew this evi
dence, thus appearing more anxious to make a clinical demonstration for 
himself or for the bystnndcrs, than to relieve the !'ulferings or his patient. 
'l'he detection of crepitus ma_v, as already mentioned, sometimes be facili
tated b_v having recourse to auscultation. 

The examinat.ion of a case of suspected fracture should he made as soon 
as pos!;ible after the time of reception of the injury, as the diagnosis is 
then more easy than if redema and inllnmmator_y sw<>lling hnve aln,ady 
?Ccurred. lf, however, the surgeon dtJ not see the case it1 an early stage, it 
is often judicious to defer any minute examination, treating t.he cn.f'e as 
one of fracture until the swelling- has suboidcd, when, if there he really no 
hone broken, at least no harm will ha\·e been done by the delay. Or, if 
for any reason it were important to ascertn,in the nature of the case at 
once, the plan recomrncnded bv Rizet mig-ht IJe tried. This plan con
i:>ists i.n enden,vorin.~ to dispcr~C the swelling· by s_v!-itcmatic friction and 
knead111g (mas:wge), in the cour:-;e of which proceeding- the fracture, if 
there be one, will become evident. Under cerlain circumstances, the use 
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of an anresthel ic would be justifiable, in order to facilitate the diagnosis 
(:;.re png-e 84). 1 

In nny case of doulit, it is safe to presume that the wor:;:t hnFJ occurred, 
and to treat the ca~e as one of fr:H.:ture. It. is rcnuulrnble what severe inju
rie:.; of bone muy exist, and yel, for a time at len~t. C8capc atlcntion i l\lr. 
Erichsen gi,·es a cni:;e of compou11d comminuted fracture of the humerus, 
which, thouµ·h carcfolly examined by himl:ielf an<l others, was not detecie<l 
until the ci,!!hlh day, and I cnn m.nelf retall a ca&cc in the Penni;:ylvnnia 
Ho:-::pital, in which the swelling of the part prevented the rcco;rnition of 
anytbin~· further than that the patient had a frncture of both tibia. and 
fibula, and yet in which (death taking place soon after from mania a potu) 
an autopsy showed that the bones were broken into at lea~t a dozen frog. 
men ts 

PnocEss OF UNION JN FRACTURED BONES. 

In order to understand the process of repnir After fracture~. it will be 
necf's,.:ary to pause for a few moments to con;jider the natural process of 
grnwth and maintenance of bone in its nornrn.1 condition. This subject 
has b('cn most thoroughly and cnreflllly studied by Oilier, of Lyon1l-, to 
whose elabornte :rnd adlllirable Treatise on the Re,zenera.tion of Bones I 
\vould re~pl·ctfully ref'er the rf'adcr for a detailed expo;.;ition of the whole 
~uhject of bone patholo7y. Bone g-rows in l<'n,2·th by the dc>Hlopment of 
hone-cells from the epiph.r~ral cartilafres, or cartila,!!eS of conjunction, ancl 
in thickness by the de\'clopment of ho1w-cells from the inner or osleo-genetic 
layer of the pe1·ioste11m; while this peripheral thickenin;.r is go ing on, there 
is a :;;imultancou~ conver~ion of the innermost byers of bone into medulla 
or marrow, and hence the mrdullary Ca\·ity enlarges as the bone grow~. 
Turning now to consider the effect:; of any traumatic irritation upon lhe 
con~tiluents of bmic, we find tbe various nutritive and fornrnti\·e chanµ-es 
which were described as parts of the intlarnma1ory proc·cs~ (!-ec Clrnp. I.) 
ta.kin!-{ plnce in the pel'io::iteum, the bone.ti:-'~lle p1'ope1·, and the medulla 
Direct irritation (lf either periosteum or medulla is apt to re~ult in g-i\·ing 
ri:'!e to what \rnf.l described ns thP t<Ccond formati\'e clrnnt?·e of i11ftammation, 
the formntion of pu~ or ~uppurnt i oa: indirect irritation, howenr, whether 
propagated rrom the hone or from the externn l ,.oft parts, p:ivcs ri:-;e (u~ll
cdly) only to the earlier changes, viz., temporary hypertrophy nod the 
formation of lyniph. Jn the case of the pet·iosteum, the effect of propa
gatf"d troumatic i1Tita t ion iii to can~e a hypcrplash\ of the dt'ep or o~tco-

~1~~~~~~~ !~~~~;c~i1;~1~~s~:c!v l~~~viclil;1n~1;~'l:;~~rl~~t~~~1~~7~.Yi;~~~~~~1~~ i~n11~~ 1!~~ 
cessive, results in induration and a local rctrog-rnde metamorpho:-;is into 
bone. Finally the hone ti~!'lue it~elf re~ponds to the ~timulu~. n.nd bcromc:. 
111edvlfized {a~:;;umin.Q' the chnraeter of ~rnnulation:-), proliferation of its 
cells takes place, and hypPrtrophy. temporn ry or permanent, results, wit!1 
~if the irritation continue) the varioms chang-es which will be herenfter 
con,.iderNl uuder the bead of o~tciti!i. Thr:-e are not mere theoretical 
views, but havr been adopted b.\' Ollit•r a.fter n11mC'rou:;;carPfullr conducted 
and often repeatC'd experiments upon the lower animal::;, as w"ell as after 
extended clinical observation. 2 

thataditl·•"''""''P'""""" is gh·t'n by Billrotl1; accMrling 
pt-riosteum poss1:sses no peculiar 
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Tnkinz now the simplest ca~e of fracture-an intrn-perioRleal fractur(', 
.. o call(·d-the prOC'C'l'~ of rl'pair can bl' ~een nt a. g-la1w<'. 'l'he trnunrntic 
irrirntion propa,rrn!l'd from the lirok<'n bonl· cnu:..;es swelling of the pPrio:::-
1t•um, actin' prulifcratiou, and formation of n ~heath of new bone around 
the i::eat of lrncturc i this i~ the" en.-:llt'nl/1ing" or" riny call11.1; 1

' of i'llrµ ical 
writer:;. .\t the :::ame time thf' n1l'<l11lla fot•ls the elli·ct. of the irritation, 
hccomf':; lrnrclenf'd and partial\.\· os="ifi1·cl i thi,.; conHtitule::3 the "inlPrio,." 
or" pw collu~." L:ll'ltl.\·, the o~i-:t'ous ti:-<:-<tlC it~elf undergoes cell prnlifl·ra
tion, and union of the fragment1' tokC'S plaC<', m11lolis nrnUwd1s, p1\•d:-ely 
hy thf' ~ame procc,;~ that we lune already !:iludied in considering- wo1111d!-i 
of the :;.oft ti:..;,.ue=-. The new material which is thus dc\'C'loped betwN'n the 
fragmcuts them::<•Jn-.., conl'titutC's what D11puytrC'n enllNl thc inlermedialf', 
wrma11e11l, or d1,{irn'tire coll11s, in cont rndi:--tinction to the Pnshecill1 iny and 
infPritJr form:- or callus, which arc lernp01·ary or provisional. 

'L'his ('.'=pl:11rntion i:-i applica\Jle to the proce~~ of repair as ~een in £>\·cry 

~~~~~~ ;·11~.r :i~~~; 1l1~~~; r. ~1,:~t· l~:1~ ;~·e~~\:~11~~i~~~ l1;1~0;~ ~:~orS;,r~~~~~1~~d~ ~: ~! (;n~:! ;~~ :; 
incorporah•d in tbc bone, in the 1woee~ of its normal nrnintf'nan{'C, while 
1hc o:::-ilil1d mt>dnlla, 01· interior ca l lu~. undcrp·oes 1·arcfact ion arid mrd11l
lizatio11, "0 1hat in time the continuity of the morrow cavil.'' i:-; aµ:uin 
rl'::ton·d, t111d thl' whole bom' re-.ume" its pri .. tine appearance. ln the car:e 
of fraf'turc unaccompanied hy tli-.placenwnt., thf' pcrio,.tcal and mcdullur_v 
uew formn1ionf' m:i~ be so small in amount, and so iC'mpor:iry in duratio n, 
11s to e::c·ape ob. .. t'r.,.·ation; this i:-; !'ccn io ccrlnin srrrnll'd, impaclNI, nn1l 
partial fracture:..;. a.nd i:: often "'Pohn of ns union by inlermcdiatc callui:; 
alone. On the other hand, the fraµ:ments thf'mselves sometime.-; fail to 
unite, the ..;,nlc bond of union hrin~ tlw provi:.;ionai (though in thc'se CU!'Cii 
not temporary) c:il!u:, rC's1ilti11,!!' from the action of the pcriust<•nm or 
mC'dul\u I n cases in which there is 7rC'al di~placcment, c ... peeially in 
ucglcctt>d fracture-. of the tlii.~h. \'Cf!' lar;re and thick hand;; of calluH arc 
often "ccn ~trctching ncro:::~ and uniting the fragmC'nt~, which arc thcm
s('lvcs widely ~eparntecl. Tbe tinH' nccupit>d by the procN;s of rrpair varic::;, 
of cour::e, according to the sizC' of the fnwt.urcd bone rind other cxtrnncous 
('ircnm:.ta.nrcs. For the first few cla.vs no apparent chan)!e occ11r:-; in the 
nci!rhLorhood of tl1e fracture, nature bring :1pparently en,!!a.µ-ecl in rcpnirin,g 
the injury of the ~oft part=-, caul'ill,!!' the ah:.;orption of effu~cd blood, etc. 
The formation of the provisional callu~ ui-;ualty be).!ins during the :--t•cond 

1~~~~~~1~:~~~ ~1i~n~~~<~~~~ !~[iet~~ ~~; ~d:i 1~~; ~~:~~-,~~t;~·\~\~-~!;:1~~cc~~:.;;t~~~~1~t~~:th;~ 
a11y modt·rnte de.!!rrc of force. Thi' deflniti\'C union of the frn7n1ents is 
notco111pktt>d until a. later period-~omctime8 many month~sul>s(•qul'ntly . 
In certain :-ituation::;, or unller certain circ:um:;tances wbich will be con-

o~tt·o·gt'nl'lic pow..r, :'\IL(l thl:" formation of callus i~ cl up not. to proliforation of pn•vi
ously .. xi,;ting (·t'lls. hut to an a('('11m1ilation of u·ai1tl1-ri119 celk whid•, following: C'nhn· 

:;;~~0r~:11~·l'l~~1~i~:~~:: ~1~ ~;~~t.P p~:.~:j~~1~ 1;111:~c~·~;:~~a:~1:1ir;o~~t~:~;o";,;~/si.111l~·,~:·1~1~~i~\~ 
:rncl rt'pni1· in lht' OS:'t'OIHl li8SUt':S that has alrcail_y ht>t'll not .. ,J with regarrl totl10;-;tl 
proc,·!':~~s in thl' snit 1otna·lur .. s of thtt horly. 1\cconlin~ to F~·ltz, hont>, p .. riv~tt>urn, 

;~ :~:r~1;~~:~ 1~iea~~n ~1~ctr;~1 ~,·;~~ 11~);~11:~11:;~.;s ti~!u .. :'.1 
1:1; ~·~'; u~~o~~la~~;~·r·yo11:~~ 11 ~i1 :•~~~~~~~ 

~;~~,l~go;~. 1~r.l~\~t M~1;~y ~'.~:~e\~e~~:1~t ~i1~:· ~:~io~;~:~ 11~1hl~ ;,::~11~;:~1°:~ ~h~i;:·;~ ~·f ~r~~~= 
~::~Pfo~1~~l\~~t :ti~a~~P~~~,:.~-i~~~~~ 1~:: c; ~·~~ ~~·iir~11S~1~ i':1ip:;~~~~c1·~; f1:~~n~~1~ ~. \i;:,;~rii: le~~~~;~ 
"P .. ~1, 111 caw.". of fractur1., h_y tht> mf><iullary ~trncture, but that till! chaug:ti iu the 
J1.•no:st1::uni is ratht'r calcilicatiou thau truti 0:0~if1catiun. 
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sidcred hereafter, bony union docs not take placC', nnd the fragments nrc 
connected by fibrous tissue only. In cases of compound fracture, the pro
tess of union, t hough the ~arne, i~ much ~lower in its pro .g:re~s. bcingdt!layrd 
hy the occurrence of g-ranulation, of $Uppuration, and often of uecrosi::-, 
and presenting simi la 1· differcncea to t ho~o which arc ob~ervecl in the hc>nl
ing of open, as com1)ared with tha,t ol' subcutaneous wouud;;. Gridilaqe 
is occasionally met with in callus; it i~, howe\·er, but a trmporary con
stituent, due to excess of irritation. 8rlparaled epi11hyses unite ns frac
tured bones: the part usually renrnirJs pernrnnently thickened, while, frorn 
the inj11ry to the cartilage of conjunction. the growth of tbe bone in length 
may be permanently in tt'rfercd witb. (Sec Fig-. 127.) For further infor. 
rnation on the iotere~ting sul~j<'ct of the repair of hones:: after fractu1·e, I 
would respectfully rerer the reader to the wl'iting::; of Dupn.vtrcn, .l\lalg-ai)!nC, 
Stanley, and Paget, but especially to the work of Ollier1 already referred to. 

TREATMENT OF FRACTURES. 

The general indications to be met. in the trea.tmeat of all fractures, may 
he said to br-1, to reduce or ~ct the fracture as soon as pogsible; 2. to 
prevent a recurrence of dbplacement; aad 3, to sec to the well-doing of 
the part affected. and to look after the const itutiona l condition of the 
patient. 1 shall first consider the general principles which should guicl(• 
the surgeon in the treatment of l'\itnple fractureo:, then the modifications of 
treatment required by the principal complication:; of simple fnirture, anti 
linnll.v the treatment of compound fractures. 

Treatment of Simple Fractures.-Fractures are often met with 
at a di:-;tance from home, and in localities where no surgica l appliances are 
at haod and where no treatment can be sathofa(·torily cn.l'l'icd out. Under 
s11eh circunistanees, it becomes necessary for the sur~eon to attend. in the 
first place, to tbe transportation of his patient If the fracture be in the 
upplH' cxtrelllity, it may be suflicient to s11pport the injured limb iu a broad 
sling- made f'rom handkerchief::), when the patient cn.11 ride or even walk n 
short di:;tance w ithou t much inconvenic1H'c; if the fracture be in the lower 
extremity, it will be neccsi-:ary fo r the patient to Le carried upon a sofn., or 
liuer t:xtemporized from board~\ a window-shutter. etc. If a. mattrei::~ 
C:lnnot be obta ined, the patient's head and the broken limb may be supported 
on any old cloths that can be procured, or upon straw. Temporary splints 
may sometimes be formed from the bark of trf'CS, or made h,v layin,e
tO)!<'thcr three or four tbickneRses of folded strn.w or ru:-;hes. The limh 
should be laid in n.s <'asy a po1'ition as possible, and the litter borne deliher
atel_v, but with a firm step; it is usually recommended that the bearers 
should Le instructed to step off wirb alternn.te feet, as it is sa id tha.t tlJU"' 
1es:3 vibration i~ communicated to the litter Before the patient is remon;·d 
frorn the litter, tbe imrgeon should see that a suitable bed has been pre
pared. Variol1s fractw·e-bed~ ban- heen in,,ented b.v surgeons, nmon!,!st 
the most ing-f'nious being those of Daniel:::., Burge:", Coates, nncl llewl'lon, 
but, for pract ical purpol'les, I know of nothin!! better than n. ~imple, per
fornted, hru·d ma.ttress, with a pad accurotl'ly lilting the perforu.tion, and n 
pan which slides in a framework beneath a corresponding opening in thl' 
bcd,.;tf'ad; the latter should be prnvidcd with strong wooden or metallic 
s lats, so as to furnish an C\·en surface and secure firmnc,.;s n.nd rig-idity to 
the whole a.rrangcmeat. 'l'he lower sheet must, of course, be a lso per
forated, and should be secured to the mattress ~o as not to form rid)!ef: 
under tbe patient's body. If a fracture-bed be not at baud, au ordinary 
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brdstca.d with a hard mnttrcss mny be ~ntisfoctorily 11f.<ed 1 in which case a 
bed-pan mu.;t be employed to recr-ivc the fecnl cvncuatious. 

' l'he~c preliminary matters having- \Jccn nw.·nded to, and the patient bcing
in bed (if' the fracture be in the lower extremity), the surg-eon removes the 
clothing as gently ns possihle, and cxpo~e:'i the injured part and the corrl'
sponding- part of the OpJlOf.<ite sic!<'. lie then, by a careful and mcthodica.J 
examination. proccC'dS to ~n.tisf.v himself ail! to the nature and extent of the 
injur.v, and then, rcplucing the limb in nn cn.;y !)OSition prepares bii:; splint~ 
1wd banclngcs before nttNnptinJ? to reduce the fracture. 

J. Rnluclio11, or Selliny the .Ji'1·acl11re, con~ists in repln.cin;:r the frngmcnts 
hy manipulatiQn as nearly as possil.Jlc in tlwir normal po:;ition ns regard:' 
l"ach other. I !'8)' advi~edl~r "as nenrly nR po,-:;ihlc," for I believe, with 
Prof. Hnmiltun, thnt it is 011ly in ex<·<'ptionul ca..:es that. the di:-;placcment of 
fracture cnn he cnti rr lv ovrrcome. Hcduction should be effected a,s iso1m a.11 
po.~sible, for the reaso1l tha.t it is mueh ea.:-:iet· to the surg-eon, and much le~H 
painful to the patiC'nt, if done before theden:~lopmcnt of inA1lmn1a.tion; if, 
howc\·er. the patient is not !'een until a h11cr period. o r if cli . ..:placement 
should, from any t"ause, have recurrrd, the sur~con need not hc~iln.te at any 
stage of the ca~c to ctfect as perf~ct reductio11 a.; he can, for the sli).!."ht addi. 
tional irritation thus produced will be of much le~s consequence tha11 the 
<'Vi\s whi<'h would result from continuc·d displueemcnt. Reduction ~hould 
he effected by the hand.-: alone; no rncclrnnical cont ri vance should he used 
to :.rive increa.sed force, lest ~eriou!' mischiC'f to the already la.cerated tissues 
!ihould be produced. In the immcn~e majorit.\' of case:-;, little or no forcl' 
will he rccp1ired. it being sufficient to place the limb in such a po~ition as to 
rela.x the di/"placing mu~cle:;, \\"hen the \Jone::; will fall into pCtsition of them. 
sch'e~. E\·en in fracture of the frmur, in which extension ii; commonly 
neces!'ar.v to elfect reduction, it is a good rulC! that no more force shou ld be 
11~ed than can be npp lied with the lrnncls alone. Jn cu.'5es in which one or 
botb fragments arc crnbedclcd in the musculn.r ti!"'sue, or in which, from any 
other cau~e. there is g·reat muKCuhtr re:;i:;tance, it may he ju:,tifin.ble to 
employ an:esthc~ia. as Hn a id to redu(.'tion. 

2. 'J'o Prf'venl the Rect1rrence nf lJi~plocement, the surg-eon rnak('s u ~e 
of \•nrious forms of apparatus, !'plints, har1dngc~, etc. ft is often rnry dif. 
ficult lo mnintain reduction during- the fir:,t few days, on account of the 
Hpa!'"modic action of the mu::-cle~ constantly reproducing- the deformity; hut 
the tendenc~' to spasm g-radually pa~~es off, so that by con~ta.nt itttention 
and cureful drcssin;:r during the early ~ta~e of the trcntment, it i::; almost 
alwap po:-otl'ible to obtain such accurate appo~ition of the fragments as will 
!'ecure a. wdl-:".hapcd and u~eful limb, though prohably not one i:ib:;olutely 
free from cleformi1y. The different forms of bnnclage used Uy sur.!!eons, 
and tlwir morlc~ of application, wt"rc con.:-;iderecl in the chapter on i\linor 
Sur~ery; the splints and i-pec:ial apparntui:; em1)JoyC'd will lie described in 
di.;cm;.;in.z fracturl'8 of the 1--cveral \JonC's. Sulficc it to say here. tlmt the 
sur.!!COn !-iho uld 11im to u~eassiniple }lpparatus as possible; plain and liµ-ht 
splints of wood, pa .... teboa.rd, wires, 1 or thin metal, such as can he made hy 
any carpt·nter or l1lachmith, are, I think, in e\•cry way prefernhle to the 
elaborat(• and complicated 11pplia.nce:-1 which have been, from time to time, 
rccom1u<'1HlC'd for the treatment of f'rncturcs. Straight and anJ!11 lar splint~. 
made of ~mooth half.inch boardr.;, for the upper extrt·mity, ~trai,l,!ht .;p\int!-i 
and plain fracLUre.boxes with soft pillows for the lower extremity, a roll of 

1 Surg+'on-Major Porler. of the Me,li<"al Sl'hoo\ at Netle.v, sug~e~ts tha.t, in milit:try 

~~2~·~;.~S~ i ~~Ii::~~ 1:!a~: ~;:~il~u;:.~,'!:t~~1~a~~~ :H~~;;d D~~I {i~~~:~: i;l~~se l\~f 11.'i)~ 
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~~~~f~~;'at~1~i 1~1~~ ~u~~~:c~0~ fe~~c~i:~e; 1~~n~r,;;;r'~·~f~:~~1.<'~ 1~:1i1}bd~~~~ ~~ 
fl dozC'n roller banda~c:', a few yards of adhf'.-;i\'e pla:-;tN, and two or thrC't• 
hril'k,., for n~e in making" wcig-ht exlcnsion," con;-$titute an armamentarium 
.-;ufficient for the treatment of almost all case:; of fracture. The ;.rent·rnl 
pri11ciplc5 to be ob:-crrell iu the use of .splints and othu appurntus mny 
be :-;tated Oti follows:-

(I) Tlwy arc to be u~ed a:-; mcnns of 1·etention only, not of rPflucfirm or 
e:rten.-;ion: tbe:--c arc cffc(:tC'fl l>y the .-;urgeon'H hand", and =--pliuts and band
a;i;e=-' arc merely to prC\'enl tlic recurrence of lli.-;ph1.c('l\lC11l.. 

(2) ~\JI '.-;plinl:::., etc., :--hould he firmly and evenly vadd~d. so as not to 
ex<.>rt injurious pre:-;;;urc on the hon.'' prominC'nccs with wbich they conw in 
l'OtHact, "·bile at the same time the padding must not be so hulky as to 
rcndPr the t'pl;nts clum:-;y or u11111annu;eablc. 

(S) Circular ~ampre~.-;ion is to be carefully avoided, a~ ~w<•llin!? is 
i1writa1Jle after a fr<tcture. ancl the ri:-;k of gan~rcne from thi:-; c:tu:-c i.s h.'' 
no lllt'an~ onh• lhcoretical. Ifoncc. a" a rule, in the early t;tn..~c:; of fl'llt'· 
Lure. no bandllqe 1'hould bf' appfi,..d henealh the spli11t.-r. 

(4) Iu treating fracture~ ol' the sbnJt ofa hone, the nerzrei'il Joint.~ nlm•e 
find below :-;hould. if prac:ticalilc, he 11xed by the splint~ usC'd i if th<· fr11('
turc in\·olvc an articulation, tbc ~hafts of the bones which form thcjoinls 
.'ihou ld tlH·m~l'h'es b" so fixed 

(fl) When n fracture i:-1 propcrh- 1
' put up." unlC'ss the patient t'nffer .. o 

much pain as to render it probablr th:lt di .... placemt'nl ha:-1 recurred, or tba~ 
the ~plint~ are prc=--sing une\·enly, the dre.;.;;in!r shouhl not lie di~turbcd more 
than ab.;0Ju1eh• nece:5:::arv. IL hi a g-ood rule to lea\·e the 11n~crs or tot"; 
t•xpo ... t•11. J':O th3t the !!\ufg-con can Ii~· them judge of the coucliLion of the 
circulation in the injured limb; and if they appear undul.v conge:--ted or 
i;\\·ollc11, tlrn drc:-::~ing-s ehould be at once removed, a.ncl rcap1>lied with nrhli
tiona\ precaution,: again;'l gan .!!reue. If a ca,:e do WC'll, e\·cry other dny i.; 
quilt· often enou.g-h to renew the banda!!C".i duriag- the fir~t fortnh!ht. thr 
interrnl hf'l\\'t•cn th<' dre.;..,ings being gradually lengtht•ned after that tinu· 

~'~ ~~~:..;ai:,·~1ec~ld1~~1~~~~ 1~~~1~~~r; ;~e~;· m~~ 1~~11~r~~~t:Ji:~~:·n \~~1 ~1t~i~~r:~~~~t~;: 
shouhl he i1l\·a.riahly looked upon a.-; cn:--c;-; requiring- careful watchin7, ancl 
fl poHicnt with a broken bone should recei\'C from his sllr;!con at lca:-it daily 
vi.;its until aftt'r the sulJ,..idence of all infl·llnmator,r sym1noms. 

3. 'L'he thir<l indication for treatment (:-;ee 1). 250) bring~ up the con.;id
eration of the \'arious accidents which ma_v arise during the n)at1a!!t'lllC'llL 
of a ca.;e of fracture. Jl/1nM·1dor li/Jll1mi and extravr1salio11 n-re ~uch ron
slant ac•c:ompaniments ot' frllcllirc n~ to entitle them to be con-;idcrcd a" 
.:;ymptom.;, undt•r which head they ha,·e lwrn rl'fcrrell to. .Spa!-im i:-; he:;l 
controllNI by the free u:-;e of opium; modl•rate com1wr:"'iion with a. firm 
handa!!C' i.-; often recommC'111led, hut i~ n. ::'Omewhn.t h:tza.rUous remedr, and 
~hould hP U;Sl'd with :.:Teat caution. 'l'enotomy a.l:;;o ha~ heen pr11po-~ctl for 

~>l~ij u1~~i~f.~~~:: b~~r~,.:~'.~.:,~~:nc:~ :~ f c~~t~(~~.~~ t ~ '.. ~l~;~~)~ 11
cl ~:1~~.~~r~t~7dui ~~ f "~~~~:I. 

be much r·onf11sion and VPsicatfon, the lin1b :;hould he :;impl.\· laid on 1\ pil
low, protected hy oil-clolh, whil<• crnporating lotions arc applic:d until the 
sub~ith•nce of inflammation i ir largr ,·e.-;icles or bulb~ form. they .-;hould hl' 
oprned with the point of a lancet. The form:ttion of ve::;ich•,:; in mo1·c tlnrn 
ordinary a.hundanee, or the pre . .;ence of redrm.ri in coniwction with a. fnu:· 
ture, render~ iL probable that union of the bone will be dcla\'Cd. If 
extrarn!':ition proceed from thE> n1pl11re of a large artery, the c·a.;c will 
require epccial treatment, which will be considered under the lwall of 
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complications. EmboUsm by pnrticlc:-; of fa.t ii;; an occ:nsional complication 
uf !'.imple fracture, which has licen already rcfc>rrcd to at pa;.re 155. 

Gangrene is the mo!:'it serious occident which can hl• met with in tbl' 
trcntment. of a i;:implc frncturn, nn<l may be due eithc1· to arterial ohl'itrue. 
tiOll Rl a point abO\'e the 8eat Of fructure, LO \"L'llOll:-i Oh~truc:tiOll, due to 
:-;welling of the part or to ti;.rht hancla(!.-ing, or to a eomhination of tl1c:-c 
t·au:-e:-;. \\'ith re§:.!"ard to Lif!hl hanUitµ-ing-, it i-.; to Ut.• n.•mcmbcred that a 
handage may ~ef"m 8til1'il-il•ntly loo:-c when upplicd, and ) et in a. few hour:-; 
nrny become the camw of grcut cu11:-;tric:tion from suh~cquent ~wl·llin~· nf 
tlw Ii nib i hence the imporlan1·(' of not aJ17>l,11ing a bando9e beneath tl1t' 

:!f11i{:f: ;.uil~· it1;,;~~t~~'. 1~~·1~:1~c;t..~~~c~~·g~11~~~~~~~1 ·f;~;~~o~~!ei;~,~-l'.~:::~~)~~~'l ~J:11 ~~:1e;·~ 
is due. E:->pe<:ially is lhi~ true in the ca:;c• of the fon•arm, in frnclurt.• of 
which prirL thi$ accidt·nl most ol"!cn occur:-:. l t ~hould not. be furµ·oLten, 
how<'VL'I', thnt Lhi:; ucl'iclcut fllllY be partl.\· 01· e11tirl'ly tluc to artcriul oli
strnrtion, which i:s, Of ("Olll':--C', llfl Ullfi\"OidabJc OCCUl"rl'llCI' j hence WC should 
not he too ha1-ty in arru~ing a fl'llon-practitioner of mfllpracticc 011 nccounl 
of such an nccident, fur it nrny bf' rt>ally due, nt lea:-;t in !:'OlllC meai-ure, to 
cau~c:; cntin·ly beyond contl'ol. The treatlllent of gangrene occurrin~ 
undPr such circumetanc.·e.:'i mu:-;t \·ar.\· according to its n:iture and t.'xtent i 
if it Ue due to conl:ilril:tion, nncl till' :-;Ul'.f!COn fortunntcly dbco\·cr it in tinw, 
he nrn:.-t in:-;tantl_r remove the h:rndage, when po:-.~ihly the pati(•ut nm.\" 
e,;cupe with supcrfidal ~1ouglii11g-. H complete gangrene hfl\'C occurred, 

1'1u. 1?8.-Gaagrenefroni tigbtbandRginJ!. {lh.LLwJ 

amp11tation, of cour~c, brrnme:; acce!'lsary; if the clisca~c ~howi:i a clisposilioo 
to s{'\f.limit1llion, the 8urgcoa may await the formation of tbr lin~:s ol dl.·
mnrcation 11nd separatiCln i but if the ga.ng-renc be of th1• rapidly ~prca.din,.{ 
t~aunHLtic variety (p. 167). immecliute removal of the limb mui-t be pra.c· 
used at a point al.Jove the furthest limit:-; of the di:-.. ~asc. Jn the former 
ca.:.;e a favoruhle result may he anticipa.tecl, but under the latter circum· 
stances the 1>ntient is apt to sink n.ftC'r the operation, a!'. hnppt•ned in a cai;c 
in whicb many years 5lincC' I amputated Ht tLe shouldl'r·joint. for flprcndin:; 
gnnc:reue following a Uadly treated fracture of the forearm. 

rrhe other accidents which occur during- the treatrnl'nt l>f frn.cturf'!:I can-

~~o~.nl;~t~l~~~~~1~r;:i1~~\~edc1~ ~~~ ~~:~~-:~e0~.'1!~1~·~~h i 1 ;1~ ~ ~:1 ~~~~~1 1•;;;ve~,e 1t~~~r~~~: 
d1•l1r1um, tetanu~, erysipelas, or pyrcmia. In old per~um~ the confinement 
to hrrl required in the ordinary trcntmcnt of frncturci; may produce puJ. 

~
1

~~u~;·;·s~:r~~~.e;~~:s c~~~~:t~~~ ~r h~~ l~~r 1 ~~1 ~~~;·\~~~~I: g~1 :,'~:~1~1ctl:1:,3~:~ i~~ 11 :~ ~ 
enable the pa.ticat to get about as soon as po:-::;ilJle. 
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In renewing- the drt·~~in,zs of a frarture, the limb sho1.1ld be firmly and 
carefully hC'ld by an assi:::tant., kel'ping up firm extension so as to prevent 
spasm or the muscles, which would cause pain b.y driviug the sharp ends 
of the fragments into the soft tissues, and to avoid any recurrence of dis
placement while the splints arP, off; it is well at each dressing- to gently 
rub the affected limb wit.h soap liniment or dilute alcohol (ca1·efully drying 
the part afterwards), so as to ket'p the skin in a healthy state. 'l'lw pu
tient's general condition should be attended to, and any di5urder of the 
bowels or chest remedied by appropriate measures. The use of the catheler 
i::; very often rccpiircd for a few days, when the putient is confined to bed, 
e:spccially if the fracture I.Jc situated ia the pelvis or femur. 

Passrne Motion is effected by the surg-eon flexing and extending the 
joints of the injurrd limb, while firmly holding the parts above and below. 
There is a difference of opinion as to the time at wbicb passive motion 
(which is designed to prevent aarhylm;is) should be begun; my owa con. 
viction is very clear that it should not, as a rule, be practised until firm 
union bas occurred between the fragments-usually, therefore, not belore 
the third or fourth week after the acci<.lent, and tha.t it should even then he 
u:-:ed witb moderation nud with gentleness. rrhc pnticnt may, indeed. often 
be safely left to rcga,in mobility of the joints by the ordinary physiological 
exercise of the limb, as~istcd bv methodical friction nnd the use of the 
cold douche. Jn the case of the upper extremity the patient may, after 
reco\.·ery, be advantageously directed to swing a flat-iron or put up a 
dumb-bell with the affected member several times a day, continuing the 
exercise on each occn!Sion until sliµ·ht fati;.rue is experienced 

Treatment of Complicated Fractures.-Fracturcs may be com
plicntcd by various conditions which will require ~pecinl modifications of 
the general courS<' of trnatmcnt abo\·e described. 'l'hus tbe extrarnsation, 
although proceeding from vessel:; of moderate size, may produce so mucb 
swelling as to give rise to great eongc::ition or even stranguhttion of the 
tissues, and consequent gangrene, demanding amputatiou ; or tbe contusi•)ll 
and subsequent inflammation may be so gn~at a:;; to cause suppuration and 
sloughing, resulting in the conn~rsion of the case from one of simple into 
one of compound fracture. 

Rupture of lhe .Alain Artery of a limb is a very serious complication of 
fracture. Thi::; arcidcnt is principally met with in connection witli fracture 
a.bout tbe knee-joint, and the iujurcd vessel may be either the posterior 
tibial or the popliteal. In either case a rapidly increasing, obscurely puJ. 
sating tumor-a diffuse traumatic aneuri:sm in fact-forms in tbe ham; 
and, uul_e~s promptly treated, will inevitably eau:-:;e gangrene. If the 7101;. 

lerior t2bial be tbc woundc'<.l artery, at least partial warmth will be restored 
to tbe leg and foot, and pulsation will return in the anterior til>ial; under 
these favorable circumstances an effort should be made to s11ve the limb by 
resortin,!t to compre:-sion or ligation of the supel'flcial femoral in Scarpa's 
~pace. The reason for not tre:Lting the case as one of ordinary wounded 
artery is that, by f:o doing, even if till' opc11ing in the vessel could be found, 
which would Uc doulJtrul, the injury would l>e con\·erted into a compound 
fra?ture of.the wort:1t kind, whieh would almost inevitably recplire tunpu· 

~~~1~1~16; u~~1~~ ~1111~r~)~~~\·,\~a~e1 ~~1~~~:.1;ell~~o~r~~r1i1~1t~~~1;;~ t;~~~~~~t ~~~e{, t::~ 
allow the prc:;;errntion of the limb. lf, howe,·er, the tC'mperature of tbe 
leg aud foot continue to ~ink, and no pulsation can be detected in the 
a11terior tilJinl , p:angrcne appearing imminent, it becomes almost certain 
tha.t the po11Weal arlery is ruptured; and, under such circumstances, ampu· 
tation ~bould Le at once performed. So, al~o, if aftt!r an attt"mpt to sa\'l:l 
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the limb gangrene should occur, amputation would be necC'~~ary. In any 
ca~e of doubt I think tbut the safety of the patient. would be con:sulted 
rather by remodng· the limb while he was yet in good genernl condition, 
und when the operat ion could be clone immediately aborn the knee, than 
\w running the rh.k of being compelled to amputnte at a hip·licr point 
"~itb the patient under tLe depressing- innuj' nce of ga ngrene. ln the tipper 
extrrmity these cases arc more hopeful; thu:; Fenwick has recorded a ca~e 
in \\'hicb the a:rillary artery was succc!'"sfu\Jy lig-nted in a ca!'.e of fracture 
uf th1:1 s urgical neck of the humeru:; complica tNl by rupture of that Hsse l. 
Laurent hai-; collected 27 ca~cs of tbi~ form of injury ocn1rring iu various 
JHl.l" t8 of the body, nine, or OtH'-t hird or t.he coses, having terminated fatally. 
More f'a\'ornblc results were obta in ed b_Y compress ion und ligation accord. 
ing to the llunterian method than by other modes of treat1uent.. 

BtqJtu.re or olhn· Srrious i njury of an l11171orlanl Nert"e, as the mus. 
tulo-spiral or median, is a ,·ery troublesome and annoying cornplication of 
fracture. cau~ing loss of powt:r or permanent impairme nt of the nutrition 
of the limb, as in a number of ca:::es co llected by Callender. Thi:-; accident 
may not be apparent at the time of reception of the injury , and l have e,·tm 
known a surgeon to treat a broken arm untilcompletcunionofthefracture 
had occurred, not di::-co,·e1·i11g- the existence of paralysis until the s.pl ints 
wcro finally remO\'t-d, when the limb dropped helplessly hy the patient.':-> 
l:lidc. 'J'be trentment of such n case is not ''ery satisfact·11·y i it s.hould be 
condnclt'd on the principles laid down in tLu last c Laptcr in discu:;sing 
injuricsofthc11cnesiugencrnl. 

A very Severe .Jt'le~h-wound, C\'en if not communicating with the seat 
of fracture ancl thus rendt•ring it compound, may seriously co mplicate tbe 
progr<'ss of the case, and may occasionally necessitut.eamputation. Ualesi:::, 
howcrnr, the injury to the soft tissues were, in suc h a <:asc, in itself l'Ufli· 

cient to condemn the limb. a f'air trial s hould allrnys be given to eonserva
ti,·e treatment before resoning t.o amputati on. 

The lmpNralion of a Joint in ti.le line of fracture ,,·jlJ very often gi\'C 
rise to I\ certa in amount of stiffnc,:;s, if not to absolute nnchylosis, after 
rccorery i or, in a strumous constituti on, mny cause di:.-;organization of the 
urticulat.io11, nnd thus C'ventunlly render amputation imperative. In every 
t.'ai,c of frocture inrnlving a joint the treatmeut shou ld be conducted with 
great caution, and the prognosis should Ue extreniely guarded. 

Di:;locatiun of an Adjoining Articulation is not an unfrequent compJi. 
cation o f fracture. Jn such ac.-ontingency the fracture should be tcmpora .. 
rily put up witb wooden 1'-plints n.11cl firm bandages, so that the limb muy 
be u::;ed a::; a Je,·cr in effecting reduction of the dislocntion, t he patient being·, 
of course, etherized The fracture is then to be treated in the ord inary 
urnnner. If t.be di~loeat.ion be not recognized until a la ter period of t he 
ca~c. the su rgeon must wait until firm union of t.he fracture has occurr£'d, 
au~ then, applying 8pli11ts, make an effort to reduce t.he di~locat.ion, a feat 
which, under these circumstances, may be very difficult t.o accomplish. 

A fracture in a limb which is the :::cat of an old Unreduced Di;;loca,. 
ti?n, or of a Previc11:;ly An<:hylui:;ed Joint, presents no peculiar difficulties 
of tn:atment, though it. may require a moclificat.ion iu the form of the splint8 
u~ed, lo adapt thrm to the existing deformity oft.be parts . 

. Fractu.rc of t.be bone in a Stum,p, or into tb<l s ite of a Previously E.r.
Cllied Joint, is occasionally met. with, but requires no speeial treatment be. 
yond the necess11ry modification of apparntus. 

Ch~rea, uffocLing a limb which is the scat of fracture, is a very serious 
complication: in a case of siruple fracture of the humcrn~ l'Olllplicatcd with 
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chorea, r<'portcd by Dr. 1Vm. ll un1, it was founrl impo:.-o:;ihlr to keep tlu· 
part~ nl rekt, nnd the pntit>nt died exhanf<.led on tht' 11 .. ·nth day. 

A fracture occurrin!! in a l'n•1·iou~ly PoralyZl:'d Limb commonly nnitl'" 
without pHticular difficulty. There i:;, of courst>, no l'isk of n·currin!4' di~. 
plarC'mcnt from mnsculur action, but ~pceia l care mllHL Ue t.ukcn to avoid 
undue p1·ef:l!'ure, whieh mi).!hl rendih· iuducc :-;Jou,!!hing. 

Treatment of Compound Fractures.-Thc firl't cp1e~tion to \)(' 
detl'nniul'd with regard to a11y ease of compound fracture i=-, whcthf'r or 
not amputation is to \Je performed; if the op1·ration i:-1 to hr do1w at all, it 
should he done as rnon a::: po:-i:.ilJlc, for the n·a,.:.011 already gi\·en in r1rnpH'r 
Y 1. ]f amputation ha,·c not h(•en done hefon· tht' setting in of' the i111Pr
llH:•diate or inflammatory stage, it 11111:-;t be1 if pobi:siblc, further postpOn<'d 
until :--uppuration is freely c:-;11.i\Jlil'hl!d. 

Ampi1talfon for Conipoand Pradure.-No uni ver:-.a1 rules can be laid 
down as to what ca~cs of eompou nd fracture should be !'.nbmittl:'d to pri
mary amputation, but each ir1di\·idnal case mu:.:t be treated 011 its own 
merit,::, according to the judg-mcnt or the snr::con. It mny, ho\\'Cvt'r, lil' 
said that the circumstance::; ,,·hich u~ually call l'or amputation in thcseca:-ot·.; 
nrethc following :-

]. E.rll'nsive and seve1·e la<'erafian of the musc1dar and of/ip1· soft /i.~
sues.-A compound fracture in" hirh tlw wound is made hy the frncturiu~ 
force is a more Rerious injury than one in which the wound is macl<· by th1· 
frag-nwnts perforating t he i;;kin, for the reason that in the JattC'r case th~· 
soft tissues are comparatively little inju red, while in the former they are npt 
to be grrn.tiy torn and brui,.l'd, 01· perhaps completely p1ilpefled. llenc1' 
c·ompound fractures from railway and mac-bincry accidl'nts, e;:;pccially in tht· 
lown· e.rlrPmity, are nlmul't invari;.1bly cn!:::ie:> for amputation i in the up7Jer 
e.rtremily it il::i often po~:-.ilJlc to !"a\·c the limh. C\'Cll in tlicse unfavorahlt• 
circuni!-tanccs, and if the n::c and ,!!('lleral condition of the patient !-<ho11l1l 
ju:-.tify the attempt, it should <:er1ai11ly be made. lt i~ in 10uc:b t'a:"eS tha1 
irri~ation is found to bt• of special l-'l'nicc iu mot.lcratiog tbe co11:-occutirl' 
iuflanimation. 

2. A compound froct!lre ac«0111panied with a wo1111d of a larw· artery 
will often rrquire amputation. H the lilccding \'C'S!<C'I can he readily fouud 
and tied in the wound, or can he controllc<l IJ~· po;,;ition, pre::;sure, etc., thi~ 
shol1lcl be done, when, ir other cii·cum::'tance:-iarc favorable, an attempt may 
he made to saxe the Jimh. lf, liowcnr, tbe wounded \'CE=Scl cannot Pnsil)' 
be i'ecurcd, a.ad if the part injurNI be thC' lower extrcmil'', immediate nm· 
putntion ~hould be unhesitatinl!'IY rel'O:'tC'd to. Jn the~ upper extremit~· 
such cxtren1e mea!'ure!' may not be rC'q11in1d, nnd ir the ble4?ding- vesi;;el ran 
neither be controlled by prc~sure, etc., nor secured iu the wound, a li;!R· 
turc may be appplied to the brnchial artery, which ha8 been several tinw~ 
r;uc·ce::;,.fully tied under such circumQtances. 

3. Great r~omminvlion of the bone:s lhemseict•s mny be n can:;;c for nmpu· 
tation in cases of compound fral·ture. In the upper extre1nity much nrny 
he done in the wu.~· or consen·ati~m. by removing ~plinter~. and then plnci11).." 
the bones in such a po~ition as to fa,·or union. In the lower extrcmitv. ii 
thccommiuution be so extensive that removal of the primary and ~cconcinr) 
:-1•que:"''':a. will h•a,·e a KAP in the continuity of thC' bone. the resulting limb, 
e,·cn 1r IL could be presc!'ved, would ~carceh· have sufficicr1t firmne8s to Ill' 
u::.cful, and henee in such cases primary nm1lulluion is to be recommendNI. 
An exception Rlwuld, per http ... , bt> made in ca~cs of compuunrl fracture in tlw 
upper third of th~ thigh 1 in which po~ition pl'imn.ry amputation is so fot:tl 
au operution that the surgeon is loath to l'C::301·t to it under nny circum-
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stances; but, indeed, these injuries are Yery apt to terminate in death 
under any mode of treatment. 

4. Ooinpound f1·acfores into largP joints often require amputat ion. In 
the ra5c or the shoulder or elbow, pro,' ided that the extent of 1'one lesio11, 
or of laceration of the soft ti~~ues, be not too great, e:rdsion s hould be 
practised in preferenc~ to remo,,nJ of the limb. The hip-joint is so deeply 
;--eated that it is :-eldom in voked in a compound fractur<·, unless from gun. 
shot wound, or from some crmshing injury which necessarily proves fatal 
from visceral co111plicatio11; when the accident does occur, however, pri
mary exci::-.ion is, 1 think, the correct mode of treatment, and it ha:-; bee11 
;;ucce~sfully employed, under these circumst1tnces, hy P.A. lfarri !'-1, of New 
Jpn.;('\'. Compound fracture.':' of the wrist , auk le, anti knee-joints are us u
ally c3ses for amputation. E~pecially shou ld this rule be considered ini
pf'mti,·e as reg-anls tbe knee-joint; much as I admire the operation of 
cxd.!-ion, and st renuously as I would ad\·oco.te the practice of <'Onserrntive 
!'urg-cry, I cannot but belie,·e that in the immenoe mnjority of instances 
the bc$t interests of tlw patient will he promoted by primary amputation 
in ca!"es of compound fracture of the knee-joint. 

5. ~\.compound fracture, which would of itself require amputation, may 
lie complicated by the t'xistence of a simple fradure in the same limb, 
1J11t at a higher 7Joi11l. In such a ca!!-c, shou ld the amputation be done at 
the seat of tbe upper fracture, or belo\Y? In my ow n exper ience, s uch 
cases, when an attempt ha::; bt•en made to save the limb, ha\·e invariably 
terminated fatally; hence, I should be cli::;posed (unless the upper fracture 
were situnted high up in the thigh) to recommend prinrnry amputation at 
or abo\'e the seat of the highest l e~ion. Still, if it WCI'{" certain that the 
:<Oft part:-. hetween the two frnctures were healthy, and quite free from in· 
jury, it mig-ht be right to remove only the part tlrnt was il'l'etrievably hurt, 
and to make an atten1pt to ~nvc the rest of the limb; as it ha1)pens, how
crer, these cases are usually such as rc:sult from accident IJj' railway or 
other vebic:lcs, or by matbincry, and are apt to be attended with much 
greater cle::.truction of soft parts than is at firf';.t apparent; so that, in mobt 
inisrances, amputation at the highest point of injury will be found the 
:::afc!->l mode of treatment. 

The complication of compound fracture with dislocation at a higher 
point of the same limb h;; of IC$S consequence. In such a case the broken 
hone shou ld be temporarily put up, and the dislocation reduced, the com
pound fracture being afterwards trented ou its own merits. 

Compound ep1jJhyseal separation is sometimes met with in youn~ per
!5ons, and may Ire mistaken for compound fracture iln·oldng an articula
tion, from which le::>ion it can, ho\,.e,·er, a lways be distinguished by care
ful examination. If, as someti mes happens, the diaphysis project through 
the wound, reduction is ,·ery difficult, and can usually be accomplisbe<l 
only by resecting the projecting portion, an operation which may be best 
performed with Butcher's or a chain saw. The after.treatment does not 
differ from that of ordinary compound fracture; the resulting limb, though 
.shorte1wd, is not materially impaired in utility, even in the case of the 
lower extremity. 

7'reatment of Compound Fractures which do not require Amputation . 
-:\lany ingenious forms of special apparatus have Leen inv ented for the 
treatment of compound fractures, but I am not aware that they present 
nny adrnnta.ges over the ordinary splints and boxes habitually used in the 
m11nagemcnt of simple fractures. The ouly special precaution to be ob· 
i-cn·ed is, to so arrange the splints and bandage:; that free drainage may 

17 



258 FRACTURES. 

be ~ecun·d from the wound, and that the latter mn.y be readily acce::;sibh• 
without removing the entire npparntui;:.. 

'The points to be particularly attended to in tl1c treatment of these in. 
juries are: 1. Reduction of the fracture; 2. Extraction of splinters; a. 
C losure of '.he wound; and 4 .. Management of the consecutive inflarnnrn. 
ti on. 

l. Reduction is to be effected, as in the ca5e or i;:.implc fracture, by relax. 
ing the neig-hboring muscles, and by gentle manipulation. If a fragment 
project throui,rh the skin, the difficulty of reduction is mu eh increased, arnl 
in such CR!';CS it may be ncccs~ary to enlarge th<• <'Xternal wound, or eren 
to rescct the projecting end of bone. This measure !-ihould, howe,·cr, U1· 
re~orted to with extreme hesitation, ei::pccially in the lower extremity, for 
the loss of an~· con~idernblc portion of the continuity of u. long bone will 
be apt to resu lt in the formation of a fa lse joint, requiring ~mbsequent on1-
putation. 1'h is, indeed, has been the ordiuary result in cases io which [ 
ha\'e seen this operation performed. 

2. In the management of splinters or seqlleslra, the rules which \\'l'fl' 

g-h'en in the chapter on Gun.;;.hot "'ounds, founded on Dupuytrcn's divi
sion of splinters into primary, secondary, aacl tertiary, r..re to be observed. 
'L'ho!:'e fragments which are loose or but slig-htly connected are to h(' f('

movcd, while those which arP. more firmly attached a.re to be pushed into 
place, that they may give solidity to the callus and assist in the repair nr 
the injury. ln case of <loubt, it is better to err on the side of allowin ,!{ 
fragments to remain, as, if they afterwards become necrosed, the.\· will hl' 
spontaneously loosened, when they can usually be remo\·ed without much 
difficulty i thou~h in some cases a dead splinter may become surronnderl 
by cnllu~, requiring division of the latter before the scquestrum can ht• 
extracted. 

3. If the e:rternal wo11nd be small, and unaccompanied with much con
tusion, an attempt 8hould be made to clo~e it, and thus convert the cn,.t• 
into onr of simple fracture. I have frequently succeeded in doing thi~; 
nncl the effort should ahnivs he made when the nature of the cai-;e will 
permit it. For this purpo~e the wound is to he wa:-;hed and frf'cd from 
blood, and then hermetically ~raled with gauze> and colloclion, stypti1· 
colloid, Paresi's antiseptic preparation (see page 165), or the compound 
tincture of benzoin; or, in the absence of the:-;e a.gl•nts, simply with 1l 
piece of lint clipped in blood, as recommended by Sir .\st.Icy Cooper. Jf, 
howe\'Cr, the wound be a large one, or if it be accompanied "Nith much 
contu~ion and lt1ceration, it will be u~cle~s to attempt its clo~ure, and it 
should then be dre.!'~ed lightly , and in such a way as to allow of fre1· 
drainaµ-e. E\en if an attempt have been ma.elf' to clo.!'e the wound, tlw 
parts shonld be frcqurntly examined, and if it 11ppear that pus is necumu~ 
lnting underneath the clresi:.ing, the latter should be immediately remorr<l 
and free vent given to the accumulated discharges. 

4. The management of the ine\·itnblc consf'cotive inflammation which 
attends compound fractnrC'~, is to be conducted in acCordance with lht• 
pl'inciples enunciated rind the rules laid down in the chapters on the Treat
ment of Inflammation, and on Wounds in General. lee, water-dre~sin,!!, 
irrigation, laudanum fomentntion~, poultices, ai-.triugent washes, anti~eptit· 
dre:;sing-:.: , etc., may each anrl all be oppropriatcly ui:.cd in different cn!:it'" 
and under different circum~tances. 'J'he splints employed should be pro
tected by oiled silk from being Boiled by the discharges; and while thf' 
fracture should not be unnecessarily di~turbecl , tlw utmost care must bl' 
~akca to keep the _µ~rts clean and to presC'rvc the neighboring integument 
tn a healthy eond1twn. Tre\"Cb adnses that compound fractures i:ibou\11 
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be freely exposed, the wound being kept covcrc~ by a drr powder such as 
iodoform or creolin. In compound fractures ol the lower extremity, the 
hran dressing, introduced b~· Dr J. Rhea Barton, of this city, will be 
found most sen·icenbl<'. 1t affords equal pressure and support to the 
injured member, restrains hemorrhage, ab~orbs discharges, and can be daily 
renewt·d, as far as necessary, without material disturbance of the limb. Its 
mode of application will be dcscrih~d in the next chapter. The patient's 
general condition must al~o receive attention. The action of the bowels 
must hC' reg-ulated, and traumatic fever moderated by the administration 
of suitable remedies. When suppuration i ~ fairly est.a\Jli i::hed, tonics, espe· 
ciallv iron, quinia, and cod-li\·cr oil, may be freely exh ibited. The diet 
~hOLild be nutritiou::::., but unirritating; a nd in the later stages, or perhaps 
from the fir~t. free stimulation may be required. The connection which 
has now been so often traced as to make it nppenr causal, between pro
lon~ecl suppuration and t he peculiar form of visceral degeneration known 
as atb11mino11s or awywid, clear ly indicates tbe paramount importance, in 
these cases, of maintaining the patient's st ren:rth and supporting his system 
in Hery possible manner. The time required for the cure {Jf n. compound 
fracture may be est iruatcd at from two to three times as long as would be 
needed in the case of a simple fracture of the same part. 

Seco11da1·y amputation may be reouired in the treatment of compound 
fractures, on account of secondary hemorrhage, traumatic gangrene, 
sloughing following erysipelas, osteo-m.Hlitis, cxten~i\·e necrosis, general 
exhaustion of the patient, hectic, etc. The proper period for am1>utation 
in ca!'=cs of traumatic gan,!?'rene ha:s already been pointed out in preceding 
chapters. In the case of the other complications which hav e been men
tioned, the surgeon must choose his time as best be can, operating- at Rome 
period when there is a momentary subsidence of constitutional disturbance. 
and while not hastily condemning a limb without fair trial of conservative 
measures, yet not delaying interference until the pa.tient has sunk so low 
tbnt interference will be of no a>ail. The on ly general rule tlrnt c.:an be 
~i\'en with regard to these cases i:;:., to avoid, if pO$sihle, operating <luring 
the inlt>rmediate stage, whith ui::uall~' rang-es from the second to the tenth 
or twelfth da.y. After suppuration bas been fairly cstabl ishecl, tbe caE;e 
becomes somewhat assimilated to one of rhronit.: fli i::ease, and amputation 
cnn then be perf'ormrd witb comparatively fair pro~pects of success. 

Treatment of Fractures with 11 Immovable Apparatus.''
In the later stages of the treatment of rrnctures, acl,·antage mny often be 
derind from the u~e of a plaster-of-Paris bandage, or one of the other 
forms of immovahle dressing clescriliccl in Chapter V. I t is rig-ht to add 
that se\·eral excellent surgeons, hoth at home and abroad, recommend the 
u;;e of these drnssings e\·en in the early stage of fractures, ancl believe t hat 
hy their employment as !?'ood, if not better, results may he obtained than 
by the ordinary irethod~. For ruv own part, I cannot but n•gard any 
form of imm ovable dres:;ing a~ uns~fe when employed Uefore the ~welling 
which always follows a fracture has entirely subsided, and I nm not in the 
habit of applying tbc plaster bandage until the union of the broken bones 
has become tolerabl.r firm-u!'ually in the course of the fifth or sixth week. 
l would in,·ite tho!'e who are interested in the further consideration of 
thi~ subject to refer to Professor llamilton's excellent treati~e. where the 
comparative ad\'antages of tbese different modes of treatrncut a re fully, 
and-as far a8 I am able to judge-very fairly, set forth 

'l'hcre are two principal ways in which tbC' plaster-of-Paris bandage may 
~Je applied; one, and that which I think upon the whole the best, consists 
ID the application of the wetted gypsum roller over a dry roller, in 
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tbe '"ay dc!'cribcd on page 84, care being ta.ken to keep the limb well 
extended while the pla:;ter is ~elling; and the other, or" Barnrian plau." 

i11 which two piecesofflanncl1 stitcht•d 
together at their middle hy a straight 
scam, are laid beneath the limb, Lbe 
inner Ja.ycr heing then folded enmly 
around the part and seeun.•d with 
pins or stitcbeR, when the liquiti 
plaster is spread over it, and the 
outer layer finally brought up and 

Fm. t29.-Bn~~~'~A~~'.;•mblc , 1Jlint. ~~~~~e~f:~r t~l~e 8~)111:~t~:~n~~:r b:o~~~ 
hard, the pins or stitchrs are removed, 

when the splint may be opened and taken off, the scam at the back rnrving 
as n hinge. 

Treatment of Badly United Fractures.-From various cau!'e~, 
o\·er some of whicb the surgeon may have no control, a fracture may unite 
with so much deformity as to disfigure the limb, if not to render it usele~s. 
]f the deformity be in n longitudinal direction, depending ou o\·crlapping 
of thr fragments, the case i:-:, l belic\·c, hopeless, for the surrounding mus. 
clcis will have probably be<:omc prrnrnncntly contracted and shortcnt>d, and 
attempts n.t extension after union has once occurred will prove fruitJe,.s. 
Tra11131:erse deformity will be gradually Je$!:'encd by the processes of 
nature, superfluous cal111s bein~ absorbed, and projecting hony prominen('e,; 
roundC'd off. Angular dcforniity, if very slight, may be left to nature in the 
hope that it will be gradually removed by the physiological action of the 
mu..,cles . If at all marked, however, it will require treatment, and tbis, if 
tbe bony union be comparati\·ely soft, can msnally he ~atisfactorily carried 
out by careful bnndag-in~ and the judicious use of pad,;; and compresses-
or the surg-eon may by gentle but firm pre~~ure bend the newly formt.>d 
callu)o;, so as to restore thC' limb to its proper shape. lf the- union of the 
fracture- he further ad,·anccd, more force may be required. and the surgeon 
may brea~· the bone over ag-uin, with a view of resettin~ it in :t better 
po:-;ition. 'l'bis may be done with the hAnds, or, at a late1· pe-riod, with a 
screw clamp. such as tho;-;e dedsed for the purpose by Rizzoli, Yon Bruns, 
Butcher, and C. F. Taylor. A remarkable case bas been reported by 
Switzer, in which a large amount or deformed callus di~appeared undt•r 
inunction with compound iodine ointment, and it would certainly IJc 
proper to try the sorbefocient effects of this rt.!medy before resortinA" to the 
se\·erer measures which will next be described. \Vhen the callus is so 
firm as to resist the applicntio1. of such an amount of force as the surgeon 
deems justifiable, he rnay adopt measures to weaken the bond of nu ion hy 
operative interference. Perhaps the l:iest plan in such a case is tha.t sug
ge~tccl by llrainard, which consists in subcutaneously drilling throuuh the 
uniting medium in various directions, aad then rupturing the remainder; 
or the bone may be partially divided with a. saw (Langenbeck) or cbi!:iel 
(.Kw;shanm, 0 1Grady), or, as done by 'Warren and lleath, a wedge-shapl·d 
piece may be remo\·ed from the apex of the bony angle, the rest of the 
Uund of union being, in either case, broken through, as in Bra.inard':-1 
method; or tbc deformed callus may be exsected, and the fragmt>nt!5 
firmly wired togetber-an operation which I have successfully resorted to 
in several instances, and which has also succeeded in the handii of Dr. 
Fo1·bes and others, Lut which, in addition to its inherent risks, of cour:sc, 
expO$CS the patient to the chance of recovering with a fali-e joint; or, finally, 
in an aggravated case, it might be necessary to resort to amputatiou. 
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For ful'thcr information on this subject, the rf'ader is respectfu11y referred 
to Dr. G. W. Norris's excellent paper1 in his well-known Contributions 
to Practir-al Surgery. 

Reduction of Deformity in Partial and in lm7-1acted Fractores.-In 
connection with tbe subject of Badly United Fractures, I may refer to 
t.he question whirh often arises as to whether or no reduction shou ld be at
tempted io cases of partial and of purtia lly impacted frnctures. The a.nswer 
to this question may be snid to depend upon the position of the fractured 
bone; thus, while it would be manifestly improper to attempt reduction 
of an impacted fracture of the neck of the femur, it is, I think, right to re
duce a partial fracture of the clavicle or of the forearm, even at the riBk of 
co1l\'ertin.2' the erase into one of complete fracture. In the forearm (antl in 
the cladcle, if the angular projection be outwards), the deformity would 
he so great ns to be ve1·y objectionRble, while inward angula.r displacement 
of the cln.vicle mi.zbt eudnng-er the inte,2'rity of tbe important underlying 
st rnctures b.'· irritation from bon.'" :::.picula. 

Tardy or Delayed Union of Bones is occasionally met with, and 
is, probably, more often dependent on con%itutional than on local rauses. 
Sometimes it appears to result from mere debility and depression, without 
the existence of any 1>ositivc cachexia i under such circumstances it may 
he sufficient to ,!!Ct the patient out of bed, with his limb supported in a 
plai::ter-of-Pariti bandage, letting- him recover his health by menns of out
door exercise. Jn some cases tbe process of union may be assisted by tbe 
\JflC of tonics, especial ly cod-Ji\'er oil and the phosphates (which, however, 
bave not Veen found as prnctically useful as was anticipated), and by 
~h·in,!!' an e).tra allowance of ale or porter. If a syphilitic taint be ~us
pccted, iodide of potassium or mercury may be cautiously administered. 

UNUNITED FRACTURE AND FALSE JOINT. 

Occaf':ionall.v a broken hone does not unite at all, or unites only through 
the medium of fibrous or ligam cutous bandi::., or. ba,·ing been nnitl'd , be
comes a~ain separated by the absorption and soften ing of the callus. In 
f':Otne bones, indeed, as in tbc patella, bony union almost nC'ver occurs, hut 
in such cases the want of union cannot be considered abnormal. The 
terms 11n1mited .fracl111·e and fal.-;e joint are applietl only to fractures in 
tho!=;e situationi::. in which bony union i.;;; habitually met with, as in the 
various long hones 01· the lower jn w. The proportion of cases in which 
non-uuion occurs is estimated by llamilton at 1 to 500; iL is, therefore, a 
rare accidrnt. 

The late Dr. G. W. Norris, whose monograph on this subject is the best 
that has yet been publi:;hed, has described four distinct forms under which 
non-union of frueture may occur. The fir~l is that which has already 
11ccn referred to under the name of delayed union: here call u ~ is formed, 
hut does not nndergo complete ossification, and hence the union is im
perfect. " In the second class of case$;, there is entire want of union of any 
fl.?1t between the frag-ments, the ends of which Reem to be dimiuishcd in 
size, and are extremely mo\•ablc hetween the i11te,;rnments. The limb in 
ihese c~scs is fouad greatly fihrun ken, a11d bang·s perfectly useless.'H Jn 
the th11·d .and most usual form, the ends of bonP are rounded off and 
t~pering, nnd "are cormcctcd tog-ether by stron.g li,a:amentous or fihro
ligamcntous hands," passing between the fractnred extremities; there may 
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be but one band, or Se\"ern.l; "in either case the newly formed ~ubslnncc 
i.s firmly adherC'nt to the bones, and, if of any length, is in a bi,zh deµ-rce 
pliable." Io the fourth \'ariety, to which the name of pseudo,rfhrosh; or 
fafae joint is properly g-i\·en. "a d~nsc capsule without opening of any 
i::.ort, containing a fluid similar to synovia, and resembling- closely the com
plete capsular ligaments, is found. In these <"ases the point:; of the bony 
fragments corresponding· to each other are rounded, smooth, and polisbcd, 
in some instances are eburnated. and in others are covered witb points or 
even thin plates of cartilag-e, and a membrane closely re!:iembling- the syno
vial of the natural articulations. It is iu this ki11d of cases, that the member 
affected may still be of some utility to the patient, the frap:ments being so 
firmly held toµ-ethcr as to be di~placed only upon the applii.:ation of' con. 
siderable force. 11 

The diagriosis of ununited fracture is usually sufficiently eas~·; I have, 
however, known great rclaxu,tiou of the ligaments of the wrist-joint to be 
mistaken for ununited fracture of tbe rxtremity of the ulna. 

Causes of Non-union after Fracture.-1.'hese may be either 
constitutional or local. Among the former may be enumerated genernl im. 
pairmeat of health, and vu.rious cacbectic conditions and diathe~cs, such 
as scurvy, pbthisis, rickets, syphilis, cancer, nnd, according I'> Yerncuil, 
diabetes. 'Yith rega1·d to the influence of cancer in pre\·enting union ofter 
frnctul'Cs, Norris i:iay~ that when the accident d<'pend:-5 upon the presence 
of a cancerous tumor at the 8Cat of fractu1·e, union will not occur, but 
when it depends on mel'e brittleness, resulting from wliat Curling hai:1 

called eccentric atrophy, the bones unite readily enoug-h. So with regard 
to syphilis and rickets; though cases are recorded in wbicb these appear to 
have acted as eau:-.es of non-union, other ca,.;es are frequently met with in 
which the disease is well marked, anti yet union readily occurs. Preg
nancy is often regarded as a caui-;e of non-union in fractures, but it is 
probably thus effective in those ca.~es only in which the pregnant state is 
acC'ornpanie<l by great debility, as from sympathetic vomiting. 'l'be i:iamc 
remark applies to the suppoi:ied efficiency of lacrntion as a cam~e of ununited 
frncture Age does not appear to exel't an.v particular influence, fractures 
in the very young and the very old of1cn uniting <.JUite as well us in those 
of middle life, and more than one.third of the whole number of ca~es of 
ununited fracture occurring in those between twenty and thirtr. Among 
the more pl'Or.Jinent local causes mav be mentiuued deficiont vascular or 
nen-ous supply, mobility or want of j)roper appo:-.ition of tbe fra,!Z'meuts, 
the iotervention betwceo the fragments of a shred of muscle or other soft 
tissue, or of a foreign body, necrosi8 or Olhcr disease of the ends of the 
fragments themselves, injudicious treatment (especially tight banda,Qing 
and prolonged use of cooling applications), nod too early use of tbe frac
tured limb. The freque11cy wit.b which ununited fracture occurs io dif. 
ferent pu,rts is shown iu tl1e f'ollowi11g tal.ilc to.ken from Nol'l'iis's paper. 

Number of cases. Cured. NoJx.ncfil 

I ~"'""'.'.:. 
___ , _ _ ,_ 

Thigh 48 

I i: I 

9 2 

~~~ . I 
33 1 
48 31 14 3 

Fo1·earm 19 li 1 1 
.Jaw 2 2 

113 
-I 

I 25 JO 

. Un united_ fracture is also occasionally met with in the clavicle, scapula, 
r1 bs, and spme. 



TREATMENT OF UNUNITED FRACTURES, ETC. 203 

Treatment.-Tbe treatment of ununitcd fracture, and of fal:m joiot, 
1·<rn-;ists in removing, as far as po!'isiblc, by coni,titutiono.l, hy,i:rienic, and local 
measures, any ca.use which may seem to binder the process of union between 
the broken bones, aud in cnderworing to excite in the periosteum, in the 
medulla., and in the fra!!ments themselves, such activity as will induce 
tho::;e chan7cs which we have ~cen to be nccessar.v in the natural process 
of repair after fracture. For this purpose, tho~e remedies should be em
ployed which were spoken of in trrating of delayed union, the fragments 
11eing- accurately nclju~ted, and rendered perrectly immovable liy the use of 
r.;uitable Rplints and bandages. Firm and accurately fittinA' splints of metal, 
lca:.her, or pa8teboa1·d may be employed, or thP plaster-of-Paris bandage,1 

or (in the case of the lower exlr1::mity} the ingenious and elegant contri· 
Yanres or Prof. Smith, of Lhis city , or of Dr. Hu dson, or Dr. B.idlon, of 
.Xew York. In o:·dcr to excite renewed acLivity in the pcriostcum and 
other bone.producing ti:-:sues, various plan~. buch as blii:;tcring, cauterizing, 
or ~a\rnnizing the i,kin, have been employed. anti when the benefieial 
t'lfoct of transmitlt'd periosteal and medullnry irritation is remembered, it 
tan be rcndily uoclcrstood that thc~e methods should occasionally ha\·e 
pl'Ond succe:;sfol. Other plans which ha\'C sometimes suececded consist 
in rubbing together the end~ of the fragment:; tbemselH!-i, and in "pcr
cus:sing'' the injured limb with a rubber-protected mallet (Thomas). In the 
t·\·ent of these simple remedies failing, se\'Crer measures may be employed: 
of these the most important are the e~tab\i:-.hmcnt of a selon between the 
frag-mcnt~, ns recommendt:!d by Di·. Pbysick, or on either side of the un. 
united frncture, as sug-i:rested by Oppenheim; the introduction of sfimulat
iilg injection.'i, as practised by llulsc, Bourguct, Fitzgerald. Laonclongue, 
aucl MCnarcl; acu7nmclto-e, as sug-.ze~ted by )lalgail!'nc; the introduction 
of ivory 7Jegs ( Dicffc>nbaeh and Hill ); electro-puncltwe (Lente}; subcu. 
faneousscm·ifi.calion ( ~Lill er); drilling thr.fragmeflts theni:-;elues (Dctmold 
nnd Brainnrd)j ,.,,craping or cauterizing the/1·0.gmenls; holding the frn!!
ments together by mrans of .~utures or pins (Se\•erinus, Rodgers, Gaillard, 
11nd F. i\lrtson) i resecliort (White, Roux, Jordan, and Big-elow) i covering 
in the faJ,..e-joint with puio::;teal flaps in\·ertcd from the bone above and 
helow (Ry<lytrier). with an il-ory or bone cylinder or ferrule (Senn ), or 
with a sled splint fastened to both fragrnents by screw~ (Tiffan~-); tra111.s-
1ilo11lation of fra~mPnts split off from a neighboring- bone (Xussbaum), 
or from bones of other patients ()h·Ewen, Poncct), of rabbits (Mayo 
Hobson, McGill), or of dogs (Patteri-lon, Phelp") i and finally amputation. or all the:;e, the most promising methods arc, l think, those of l3rn.inard, 
Guillard, 13i,i!E'low, and Tiffany. Before resorting to Pay of them the 
:-:ugg·estion of Oiiier may bo adopted, to rejll\·enate, as it were, the 
periosteum by the mildt•r formi; of irritation, that it may afterwards more 
re1Hlity respond to the severer operation. Brn.inard's plctn consists in 
dl'illing Lhc frag-mcnl~ subcutaneously with a melallic perforntor or bone. 
drill. His manner of using t.he instrument., as quoted by Ilamilton, is as 
follows: "ln case of nn oiJlique fracture, or one with overlapping, the 
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!'kin is perforated with the instrument at i:;.uch n point as to enable it to 
be carried through the ends of the fragments, to wound their surfocc.s, 
and to transfix whatever tissue may be placed between them. After 
having transfixed them in one direction, it is withdrawn from the bone, 

FJC.130.-lll.1pro,·edbo11e-drill 

but not from the skin, its direction rhangcd, and anothf'r perforation 
made, and this operation is repented as often as may be desired." The 
Jnte Prof. Gaillard's method con~ists in pinning together the fragments 
lJy means of a gimlet-like instrument, prodded with a movable silver 
sheath, a handle, and a brass nut (l''ig. 1:-3 I): the sheath is introduced 
through an incision, and held against the bone, while the shaft is passed 

throui:th and made to transfix both fra~ment~; the nut is th('n screwed 
down firmly on the sheath, the whole instrument heing allowed to remain 
in r.:itu till union is ohtained. This plan alTords more ~ecurc appo:-.itiou 
than merely wirin,!r to~etlwr the frn!?ments, as practised h.'· Rodµ-er:\ 
Flaubert. N. R Smith, nnd other~. The operation employed by Bi,!?rlow 
i::. almost identicnl with tlrnt inclependenll.v gu,!?,!?e~tecl b_v Ollier, and i:< 
probably the sure~t method of treating ununitecl fracture; it consi~ts in 
making o. fmbperior.:teal 1·e . ...:ertion of t11e ends of the fragments, the 
freslrnned £>Xtremities being then held together by a wire "uture. Dr. 
Rigelow bas thns treated eleven cases, with but one failure, and that 
from disea~e of the bone, which sub--equently required amputation. Thi:' 
plan hn.s aJqo hf'en succe><sfully adopted b_v other sur7eons, including
Uyrd, of Illinois, Anna.nrlale, Packard, and m~·self. When anytbing
further is rcquir<'d, a small steel splint fn~tcned direetly to th<' hotwR hy 
"crews, ns advi~ccl by Tiffan.'·· may be employed, the limh heing fixed in 
a plaster-of-Paris ban<lage with a trap left for the removal of the splint. 
whf'n union is complete. 

Whotever method be employed. the after-treatment must he carefully 
conducted by the 11i-,e of proper splints, and h~· the administration or tonic,.; 
and good food. The phosphate of lime is recommended by Bigelow and 
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D olbeau, the latter of whom finds that the action of the drng is manife~ted 
h~· the ocrur rence of formication in the inju.red limb. In some cases, whru 
the inco1wcnience resulting from the ununitcd frncturn is not very ~rent, 
it mig-ht be uddsahle to decline any operation, and employ the apparatut; 
of Prof. Smith, already referred to, or some similar contl'iru.nce. 

CHAPTER XllT. 

SPECIAL FHACTUllES. 

I 11An: gone so fully, in the la;.;;t chapter, into the con ~icl eration of the 
rou~e~ and ~ymptoms of fra('ture in .zeneral, and of tbc principles hy which 
the i'Urgeon ~hou ld be guidC'cl in undertakin~ their treatment, that it will 
not be necessary to rep<>at what luts been said with rc~n.rcl to each several 
bone i hence, in the prei::ent rhapter, I purpos<' merely to point out the 
peculiar symptoms and clia.znostic marks of the specia l fractures, and to 
indieate ' 'en· briefi\' tbe mo:-;t con,·enient and satisfactorv modf's of treat
ment, rcfetT.ing the. reader, for more detailed infonmition i:1pon thi~ 8Uhject, 
to the writings of Hamilton , ~lnl:.raigne, Cooper, Smilh (of Dublin), 
],on!o;clale, Stimson, Packard, etc., and to the cha.ptf'r on Fractures in Dr. 
" 'nle1''s Jllerhanical 'l_'herapeulics, which cont:lin8 a very good account 
of the different forms of apparntus devi::-cd for the treatment of broken 
honei-;. Fractures of the skull, and of the ,·crtebrre, are principall~· inter
r~tin,!! on account of their invoh·ing respeclivclv the brnin and spinal cord; 
hence tlwir consideration will be postponed till we come to speak of in
juries of tLo::ic parts of the body. 

FRACTURES OF TUE FACE. 

Any of the facial bones may be broken h.v direct violence, and especially 
liy ~u n~hot wound; the nature of the injury i8 m;ually reco)!nize<l with 
facility, nnd the treatment s l1 ould be particularly directed to the lesion of 
the :-;oft ti~~ucs. 

Nasal Bones.-'L'hei<e arc not unfrequcntly hrokcn, and the injury 
may c~cope detcrtion from the rn.pid swellinp:- of the Jo;Oft parts. 'l'he treat
ment COll!;i::;ts in removin,!? the displacement (if there he an.''), h.r inserting 
a. broad clirt'ctor or a pair of pol_vpu8 forceps into the no::;trils, and moulding 
the bones into their proper place~; the parts ini1y then be supported by 
mcnns of a compress on either :o;iclc and a few str ips of aclhesirn plaster, 
or, as Sll!!'f!('Rted by L. D . .Ma!"on, by pa:o;~in.z n pin beneath the bones sons 
to keep them in po:_..itioll. J f tbe septum be broken, it should be re:0;tored 
to i1 s proper place in the same wny, the shape of the nose being prcsc r\'Cd 
b.v plu~.!ring lhc no::;tril:";, if necessary. Occa:-;ionally the whole noso is ~pl it 
off, us it were, from the face , hanging by the alre in front of tbe mouth. 
In ~uch a ca~e, in which the injury wa!"i produced by a blow from nn iron 
pnn, I kt•pt tbc no::;e in place by numC'l'ous sutun::~, the patient making a 
~ood rm·o\•erv. Sometime~ thC' whole nos..: i!i rlriven inwnrcls, fracturing 
the cthnlt)id bone, and involving the brain. Under suc h circumstances, the 
llOt'C 1- houlcl be gently drawn forwn.rds with forceps, nncl the cai:;e trea.tecl 
ni; one of fracture at the babe of the sku ll. Profuse hemorrhage may re-
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quire plugging of the nnres. W. Adams n.n<l B.. F. W1·ir lmve dc,·i:;cd 
:-pccial apparatus for forcibly :-;traightening the nose when deformity ha:; 
ensued, and for !:iUb:-'equeutly keeping the pul'lS in position. An in~enious 
nasal spl int has also been devised by Garngee. Blaudin and Steele em
ployed cutting instrnments to perforate the septum and tbus facilitate it~ 
replacement. Ingall~ excises a wedge-shaped piece or the cartilage, and 
]3o:'iworth rcmoycs the projecting part with a fine ~aw. I bave somctime:
effected the same ohject hy using a small g-ouge. Roberts, when the de
flection is carti lag inous and not bony, ~imply pushes the septu m into place 
and ~ccure"' it b.v tra.nf.lfixion with a pin 

Fracture of the Lachrymal Bone may cause obstruction of the 
nasal duct, and conseq11ent epiphoni ; or e111phyl'c111a of lbe suhcutancou.; 
ti.-~ue ma,· follow whent•\·er thP patient blows his no~c. 

FractUre of the Malar Bone is to he trca.tvd by keeping the part:-; 
in nlnce by comprPi-;sc:-:. adhc:-'h·e strips, and hanclag-es. 

Fracture of the Zygoma, if comm inuted, may interfere with ma;;;.ti. 
cation by the impactio11 of splinters iri the temporal mw;clc; in such a case, 
tbe ~u rg-eon ~houlcl cut down and remove the olfcndin1!' fra:,rmcnts. 

Upper Maxilla.-Fractures or the upper jaw n.re :0;ometimcs nttcndet.I 
with such profuse hemorrha_!!e as to requi re plu,!!'ging- the a.ntrum, or even 
1ig-ation or the external ('arotid. If the ma.Jar bone be thrust in upon the 
aut rum , it should be drawn out with a tire,fond, or screw extractor (Fig-. 93 l, 
aided by pressure from within the mouth. [f the upper jaw be broken 
through the alveolus, the teeth may be held to.~etber b.'' means of wire. 
The ''ascular supply is so free in this par t tbal necro~is rnrely follows, 
e,·en in crises of gunshot iujury; the fetid discharge is, however, a source 
not only of annoyance, but of constitutional depres~ion, and hence free u~c 
~hou ld be made in such cases of deterg-cnt and di::;infocta.nt washes. Some
time8 all t he bones of the face are cru:::.hcd and separated from their attach. 
ments by explosions, violent blows, or fall!'. Suchca:-:esareattended with 
great i;hock, and usually pro,·e fatal from hemorrbag-e or cerebral corupli
cation 

Lower Maxilla.-The lower jaw is more frec1uently broken than an~· 
other Uonc in the face. The fracture, which is usually cau~ed by direct 
,-iolcnce, mny he in.any pa.rt of the bone, the most u~ual seats bein:,r, how
C\·er, near the symphysis and about the po~ition of the mental fornnH•11. 
The lower jaw is often broken in two or more places at once, and its fra<'
tures are frequently rendered compound b.'· laceration of the mucou~ mem· 
brane. Fractures near the sy mphysis are more or less transverse, while 
those further back are nlmost invariahly oblique from before backward:", 
allowing considerahl(• cli:"ipiaccment, which is c,·idenced by short<.'ning of I be 
alveolar border and dPJH'c:--:sion of the chin. In fractures near the aniilc of 
the bone, the dental none i5 occasionally invoh·cd, an accident which 
causes tcmpornry paraly:·>is, or more rarely conn1lsions. The displacemeot, 
mobility, and crepitus which accompany fracture of the jaw, render its 
diag-nosis usually easy j in cases of fracture below the condyle there ar<>, 
hesides, embarrassment in the motion~ of the jaw, and pain, felt especially 
on opening or i:;huttin~ the mouth. Fractures of the lower jaw commonly 
u11i1e withriut much ditficultv and wilh little deformiH·. 

T~eat~iPnt.-yar the trCatment of an ordinary Case of broken jaw, 
nothrng 1s require~ except a compress to support the chin, and a roller 
handu.ge. Yelpea.u, 1ndl.'ed, during the \a:;t yea1·:-; of his life, i::; said to have 
abandoned a ll forms of apparatu:; in the treatment of the::'c injurie:"i, be. 
lieving that ~ufficient rest was insured to the fragments by the ine .. ·italJll' 
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occurrence of pain upon an_,, attempt at motion made by the patirnt. I 
am in tho habit of treating these fractures ia the rna1111cr recommended by 
Dr. J. Rhea Bl\rton, with the i:i uperaddition of 
a few occipit.1-frontal turns of the roller, as in 
Gibson's bandag·e. The following description of 
Bnrto11 1s bandag-e is taken from Sarg-ent1s Minor 
,f..:.urge1·y :-" Cuwpo.~ition: A roller the yards 
Jon_!!, aacl two inche.5 wide i suitable eompres:-es. 
A}lplication: Place the initial extremity of tlw 
roller upon the occiput, just Lelow its protube~ 
rnnce, and conduct the ey lindcr obliquely over 
the centre of the left parietal bone to the top of 
tlie head i thenr~ ilesccnrl across the ril!'ht temple 
aud zy~oma1ic arch, and pa~s beneath the chin," 
which should be supported by a compress, "to 
the side of the face i mount over the left zygoma 
~ncl temple to the summit of the cranium, and J-'m. 13"2.-Darton'f> bandage for 
rejoin tbt• startiug-poiut at the occip11t, by trn- Craciuredja~·. 
\l!l'tiing obliquely the ri_!!ht parietal bone: next, 
wind 11round the ba~e of the lower jaw on the left side to the chin, and 
thenct return to the occiput along the right sid(.• of the maxilh ;11 to the . .::c 
tliree turns, I add a fourth, around the head just nhove the car . .::, making 
an occipito-frontal turn, which, being pinucd at its intersection with the 
othero, sen·es to prHcnt ~lipping. The same couroc is to be continu('cl 
until the roller i~ exhausted, and additional securit~· nrny he furnitilwd by 
sf'oling the bandage (as it were) with n few strips of adhesive plaster. 
Gibso~1'H bandage contii~ts of :i compress beneath the chin, with turns of a 
roller pa1.;sing from that part to the top of the head. from the occiput to 
the forehead, and from the nape of tlie neck to above the mental pro
tubnance, the whole being held in place by a short .5trip pas~in~ from tbe 
forehead backwards to the nupe along the median line of tbe head. 

~luny g11rµ-eons prefor to treat fractures of the jaw witb an external 
~1>lint, moulded from pasteboard or ,!!Utla-perchtt, nnd held in place b,r a 
l'iruple ~lin,g- of four tails, two of' wbich are t ied on the top of the head and 
two erul-ll'Cci behiud the neck aod fastened upon the forehead (Fi,z. 16), or 
with an in;reniou~ apparatus c:on1po2ed of' a leathern s ling-, with strong linen 
webbing strap:s, d1.::vi$ed for the treatment of thc~e t·u~e~ by Hamilton; wir
ing to~ether the teeth on either Flide of the fracture is often recommended, 
but I confess to have ~een \·ery little ad\•antage from the practice: a better 
phrn i~ the application of da,o.;,JJ8 of j..,-ory, ~ilver. steel, or other material, ns 
praetbccl by Lonsdale, Mi.itter, N. R. Smith, Nicole. Wales, Bullock, and 
otlwrs, or of inle1·denlai xplinls of ,!!Ulla-percha 01· vulcanized India rubber, 
fi" ingcnio11sly appl ied by Dr. G1 1nningand Dr. Beans. In a case of fracture 
of hoth rami of the jaw, A11nandalc ~ucreeded i11 obtaining a good result 
1Jy cuttin).( clown externnll.v, on each side, and securing the fragments by 
mean~ of the wfre :wlllre. A similar plau, in cases of single fracture, had 
been previously employed by Huck, Hamilton, and Kinloch, and I have 
myself adopted it with good reoults when there bas been much tendency 
to scpara ti on of the fragment~. 

Whatever mode of treatment be adopted, care must be taken not to pro
duce une\·en or undue pressure. Neglect of thi:s precaution will cause 
grent irritation, and probably the formation of abscess, n very troublesome 
nncl painful complicat ion of fractured jaw, nnd one that may ,!!i\·e ri1ie to 
uecrosio and to consequent non-union, which accident is, in tbis po:sitiou, 
l belien, more apt to re:sult from tight bandaging than from tbc bandage 
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hein~ too loose. Gum:hot .fracl1l1'e of the lower jaw i~ som<'timef.I at. 
tended with so much ~p1intering a:o\ to require partial re::.ection of the bone. 
The period required for the cure of a simple fracture of the jaw is usually 
from three to six wPek~ 

F racture of the Hyoid Bone is a \·cry rare accident. Ilamilto11 
has collcctf'cl ten ca~es, of which three were caus<'d b~· hanging, three hr 
gra~ping the throat between the thumb and tin!?'ers1 three hy direct blows 
or falls, and one by muscular action. Dr. La Roe reports a case in whi<'h 
the injury was cau~ed h.v g-aping. The accident is attended with g-reat 
pain, sometimes w ith hemorrhage, nnd with difficulty in openin~ the 
mouth, in ~wallowing-, and in speaking. 'rhe diagnnxis can be made hy 
ob;.:ening- the mobility or thf' fragments, and the inward angular displa<'e
mC'nt, with or without crcpitu:;;. The trealmpnt consists in reducing th<' 
deformity, by pressure from within t he mouth, nnd in keeping tbe parts nt 
rest by use of a pastebonrd or lC'nther collar, with the enforcement of 
quiet, and the h,vpodermic administnttion of opium. Of thirteen ca:--es 
collected by Dr. Gibb, two prored fatal. 

FRACTUHES OF THE TRLNK. 

Ribs.-The ribs are more frequently broken than an~· of the other bones 
oi thl' trunk: these injuries may be produced by dirrct \'iolence. as from 
the kick of a horse, or by indirect dolence, the front and back or th<' chest 
being- pre:;.sed to.!?'.'ethcr. and the r ibs ~iv i ng way like an O\'t'r-bent bow, ut 
the weakest part. 1 The ribs are occa8.ionally broken h.'' muscu lar action 
(as in prirturition). or. accorclin,!!' to .Malgaignl?, even by the impulse of the 
heart. 'l'he middle rib,., from the fourth to the tenth, are tho~e most f'X· 
pm=ed to fraC'ture, and the u~uol seats of injury are nrar the junction of tbe 
eostnl cartilagt•s and in the nci1?hborhoocl of tbr ang-les. The direction (lf 
the fractur<' is commonly trnnsver~e or ::;ii;:rhtly obli')ue; occasionnlly n. rib is 
cormninntcd, or broken in morr than one place. 'l'lw~e fractures are rarely 
compound, except as the n•::mlt of frllOShot wound~. The displacement in 
ca:-:;es of fractured rib is usually slight; if the n·~ult of a direct blow, there 
"·ill probnhly be ~ome inward angular deformity, while if from indircrt 
violence, the pr~jection will be outwards; if a number of rihs on the !lame 
side be broken, there ma~' be a ~li~ht tendency to overlappin~. Tbe ding
rwslir si:rns are deformity, mobility, and crcpitus, which is sometimes 
readily prrceiHd, but at other times ran only be elicited by careful and 
prolong-ed rnanipulatinn, by comprel'lsing the che~t from lwfore ba<'kwnrd~. 
or by aui::cultation. There are, he~idci:;, pain nn'1 localized tendernc::-s, with 
a sharp stitr·h, if the pleura be wouuded, and, poF:sib\,,·. hmmoptysis, pneu
mothorax, or emphysema, if the lung be i1Holvrd. rl'be pain is much in
crC'a$<ed hy movements of the chei:;t wn.ll. and the hreatltin.!! is thereforr 
sballow and to a great extent din.plirn.g-ma.tic. The progno.'iis is fovorahlc> i 
except in eni::cs complicated with thoracic or other ~e,•erc injury, it ji:; n~ry 
rare for death to follow fracture of the ribs. Union commonly take~ plal't.' 

~~t' r~~~:~:t;~e e1~~ I~~= t~,;~~k~~ 1~';:~~ ";:~·~~i-~~~n ~e[zr~~~18~~·i~11~~~ I~ ):n~~~~~ l~f i ~ 
this .situation, while, on the otber hand, the produ{'tion of new bone is 
sometimrs cxecP=sh·e. cau~in;z- ronlesrence between adjncent ribs. 

re{a~~n~~; 1~~~~~1~g t~=f~,:~;~~~~1.l'~~·1b~:b f;:i~~L~;:~~l1;~b:p~~~~a~~~~~f:~ d~~~~,~~~ 
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by the c>xpn.nsion of the chest in the re~piratory movements; even if it 
f.;bould not, it would be preferable to allow the displacC'meut to remain, 
rnther thnn to attempt its remornl, as has been proposed, by the u:.;e of 
sharp books or screw extractors. The chief indication in any case of fr~u:. 
tured rib, is to put the affected part in a state of con1plete rest, and this 
may bt·st l)e Jone by su rrounding the side of the chest which is involv<:d 
with numerous overlapping broad strips of adhe~i"e plasll'r, each reaching 
n little beroud the median line, both behind and before. This mode of 
treatment; which appears to have origfoatf'd with lfannay, i~, according 
to my experience, much superior to any other which has been proposed. 
The strips, which ~hould be about two inchc~ wide, are laid on in circular 
foyers, beginning from below 1 each strip O\"erlapping its predccef'::;or by 
ahout one-third of its width. As the dresi-;ing becomes loosened, it may 
he renewed, or other layers of st rips may be tightly Applied immediately 
orcr the fir::-t, so that the chest is kept constantly fixed by a stiff and firm 
~plint of adhesh·e plaster. 'l'be patient will usually he most at ea:se in a 
sitting posture for the first day or two. Thoracic complications must be 
met by appropriate treatment, and in any case opium may be freely ad. 
ministered. Tbe dreF-sing may be remo,·ed at the end of three weeks, 
whca uuion is common ly sufficiently firm to enable the surgeon to di~con
tinue bis attendance. lf, in any ca!.e of injury of tbe che~t, it is uncertain 
whether a rib he broken or not, the dres~ing abO\'e described should be 
applied, as it will afford great comfort, even in cases of contusion without 
frucLUre. 

'l'he emphysema which sometimes accompa nies fracture of the ribs 
requires no :-peeial treatment, uRually disnppearing spontaneously in the 
cour~e of a. few days or weeks. Rupttu·e or laceration of an intercostal 
artery, which proved fa.ta! in a case recorded by Amesbury, could scarcely 
lie recognized unless the fracture were compound. Under such circum 
htauces an effort should be made to secure the bleeding \·es~el, for which 
purpo~e. if necessary, a. portion of the adjacent rib mi:.rht be excised. Jn 
cai:es of g1rn15hotfract11re, all spicu la should be carefully removed, and the 
after-treatment conducted with reference to tbc condition of the tbora<:ic 
\°if.;cern, on the principles wbi<:h will be laid down in the chaple 1· on Inju
ries of the Che::t. 

The Coslal Cartt:lages are occasionally broken, either at their junction 
with the ribs or through their middle. 'l'he causes are the same as in the 
case of fractured ribs; but, as the violence required is greater, there is more 
apt to be ?.erious visceral complication. The symptoms are the same as 
those of fractured ribs, except that crepitus is rarely perceptible. The 
direction of the fracture is common ly transverse, the anterior fragment 
ui;ually projecting in front of the posterior. Uuion takes place by the pro
duction of bone, not of cartilage, the callus being chiefly developed on the 
pleural side of the fracture; non-union bas been observed in one case Uy 
Hnmillon. The treatment consists in the application of adbesh·e strips, 
a~ for frncture<l ribs. 

Sternum.-True fracture of the steruum is a very rare accident. Dias
la8iS of the first from the second bone is more often met with, and is a less 
se riou s affair. These injuries may result from direct violence, from counter. 
J.ltroke (the force being applied to the back), or from muscular action, as in 
parturition, or in the act of vomiting. The line of separation is us ually 
transverse, though it may be bevelled as regards the thickness of the bone . 
.l\J.algaigne, Kramer, and Meyer have each observed longitudinal frn.ctures 
ot the stern um. The most usual seat of injury is at the junction of the 
manullrium and gladiolus, and in this situation the lesion is, ns already 
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ohscn~e<l, commonly a dinsta~is, or, according- to :MaisonneuYc, Brinton, 
aud Ri\·ington (who haH repeatedly ob~ened a true joint in tbid po!;ition), 
1.l dislocation 11. is a matter of ~ome importance, as reg-a rds the prognosi~, 
to be able to sav in any indh·idunl case whether the lesion be a true fractun• 
01· a diastaHi~, for in the latter case, the poste1·ior ligament being intact, the 
patient usually e~capcs viflceral complication. Jn true frncturc, the lung or 
e\·en the heart mav he torn, and, even if the~e dangers be avoided, there i .... 
considerable risk of the subsequent formation of abscessc~ in the mcdiastinal 
space. The following may be looked upon ns C\•idence of true fra.rture, 
viz., the pre!'<'nce of crepitus, the injury bein;? below the junction of the 
first and !:iecond bones, or the fact of the upper fragment projecting in front 
of the lower. Io diastasis, the lower rii;;:es in front of'the upper fragmcn1. 
Dir1~ct i•ioltmce exerted upon the manubrium has ne,·cr been known to pro
duce true frncture, while when exertc<l upon the g ladiolus it almo~t ncre:· 
produces diastasis. Jn rnses of injur.v from indired violence, if the mark~ 
of fracture above gin>n be not prc~ent, the diagnosis mu:::;L be made by 
noting the presence or absence of hremoptysis, emphy~emn, etc. 

The C'nsiform cartilage is rarely the seat of fractnre or dislocntion, thon.zh 
well-markPd cases hM·e been obsen·ed by \'arious ~ur:.teon~. includin!! 
Hamilton, Martin, Billard, Mnuriceau, Gallez, Annandule, Polaillon, and 
H.inonapoli. 

In mak.ing the diagno.~is of fractured sternum, the possibility of a. con
genita l deformity being rnistnken for the re:;::ult of violence, mnst not ht• 
overlooked. The detection of crepitus and mobility may he facilitated, al'\ 
su,;rgestNI by Desp1e.:;, by plncing n. cushion beaeath the bnck, so as to 
render the front wall of the thornx prominent. The din.gnor-;i;; i11 ('a~cs of 
fracture from counteM;troke may, according to Hewitt, be aided by notiug 
the occurrence of ecchymo:-;is some days aJter the rPccption of the injury. 
'!'he prognosi!S of dia~ta!;iS, or of uucornplicntcd fracture, is fa\-orable; 
union u~ually takes pince in from three to four week~. The t,-ealmt'nl 
con:-iats in keepinµ- the parts nt rest , by the application of 11 broud com. 
pres;;, held in po~ition with a<lhesiYe strips or bnn-1.n,;r<'s. If there be mlwh 
dis.plurement, nttempts at reduction may be mnde, hy !:'traightening the 
spine nnd drawing the shoulders bnc:kwards. Opium \\ill usually be re
quired, and any thoracic complications mnst be met by suitable remedif'~. 
Afediatilinal absces ... es ~houl<l be opened at the side of' thC' sternum, when 
pointing occur8; they have been Pvacuatecl by Gibson and others by till' 
u~e of the trepbine, but the results of the opc>rat ion do not wnrrant ih 
repetition. .Aanandale reports a ca~e in which pcr~i~tent vomitin,!r ap
peared to be taused by pressure on the stomnc:h from cli:-placernent of thr 
ensiform rartilagc, and \\'ns rcliend by reposition of the bone after abdom
ina I srction. 

Pf'.llvis.-Fractures of the peh·is. nre chiefly interesting on ncco1rnt of 
thi! lrnlJility to implication of the ndjacent viscrrn. One of the Ossa Inno
minala n1ay be hroken, the injury IH:ing sometimes limited to a e:eparation 
of the crista ilii, or of one of the ~pinous proc:e$sts, nnd at other time::-. 
pas::;ing through the rami of the puUis or i~chium. or in the neighborhood 
of the sacra-iliac syrnphyl-iiS. 'l'hr ilium, pubii;, and ischium may separate 
in t~1eir lines ?f co~junction, the ncetabulum being thus split into three 
portions i or d1astas1s may occur nt the pubir or i::ncr.)-i\iae sympby~e~ 
Fr8:cturcs of the pubis Rnd i~chium assume a ~omewhn.t oblique direction, 
wb1l~ those about th<' s~cro-ilinc junctio~ correspond pretty generally to 
the hue of the symphys1s. The diaqnosis of fractured peh·is can u::;unlly 
be ~tndc without .much difficulty. There is µ-rcat pR.in, aggra\'ated by 
motion, and especmlly by an attempt to walk or stand i there is abnormal 
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mobility; uncl crepitu~ can be elicited by ,f!'rn:-:.piog- the ilia in either hand 
and mo,'ing tbC'm iu opposite directions.. The displacement in fractures of 
the pubi~ and ischium is often considerable, and cnn be rC'ndily detected. 
These injuries are commonly caui-;ccl by p;reat violence of 1L crusbing nntun·, 
:.:.uch os the fall of a bank of earth. In one ca~c, which was under my 
care, the crest of the ilium wns knocked off hy a slrn1·p blow resulting from 
the fall of a. :-:.to,·e-pipc. 'l'he pubis has sometimes been fractured us the 
re::.ult of muscular contraction, as in a remarkabl<' ca!':C' recorded by Letcn
neur, while diastasis of the pubic, and occa1:5io11ally of the ~rncro-ilinc, sym
phy$iti may occur io the proce!'is of parturition. Fradure of the Acetab11lu11i 
is nn Bl'ciclentthat is often Hpoken of nscomplicntingdi!;locntion of the hip. 
1 hcli('\'C, however, with Bi~·elow, that this fracture is much rarer than is 
~en(•rally suppo:::ed, a11d that its existence should nev<'r be assumed unlef.::s 
erepitus cnn be detectf:d at the sent of suppo~td lesion, while even in such 
n cn,.c the injury (us pointed out by Birkett) mny really consi~t in a luxa
tion, complicnted with fnH·turc of the head of the f<'mur. Fracture of the 
acetabuh11n ma~~ con~i:.;t merely in a ~eparation of its posterior li1>, or in :t 
dt·~truction of its floor, uLtend<:d :;omclimcr-; "ith impaction of the head of 
the femur in the pehic t:in-ity. The latter form of injury is commo11ly 
attended with such sever<' d:"ccrnl lesions ns to pron• fatal. Separation of 
the lip of the acetabulurn is marked by the signs of dhdocation, the displncc
ment being- readily reduced with cn,pitus, but as readily reproduced when 
extension is dii:.continued. 

'l'hc great cln.n7er in Cflf:CS of fracture of the pelvis is from rllpture or 
laceration of the bladder or urethra. Hence th£' surµPOn 1s first step should 
be to pnss a catheter, with a view of ascertaining the condition of tho:-:c 
or~ans; if they are found to ba\·e been injured, prompt treatment must h(' 
employed, according to the principles which will l>e laid down in spenking
of Injuries of the Pel de Vi:-:cera. 

'l'be trPalment of frncturrd peh·is consists in the first pince in restoring
the di:-placed fragments to their proper po!:iition, if this can \Jc done with
out \1 iolence i in the case of a woman reduction may be as~isted by intro
ducin:,t one or more fingers into the vagina. The pch·is ~hould be sur
rounded by broad adhesive ~trips, a. padded belt, or a firm and broad rollct', 
!!-0 ns to keep the parts at perfect rest, while the hip-joint of the affcctrd 
!<ide i~ fixed by means of a pastt>boarcl splint or a ~nnd-bag, a~ in cases of 
fractured thigh. The patient :-;bould lie on hi:o: bntk, on a hard mattresi;:, 
with the knees slightly flexed, and supportC'cl by pillows. Compound 
fradures of the pelvis arc usunlly fatal accidents. though I ham seen re. 
CO\'ery nftcr perforating gnn~hot fracture of the ilium. Jn the trentment 
of such a ca!<e, all splinters gbould be carefully remo\'Cd, and meansa'.loptecl 
to i-ecurc free drainage through the external wound. 

Sacrum and Coccyx.-Frnctures of thet"C pa1'lsusual\v ref5ult from 
direct riolcn('e, tht! fracture being transvcr~e, and the Jo,,:er fragment 

~r~:~e~.~;t~·~~·c~sf ~h~a s!~,?u ~~~tu i~ he~:ii~1~~~~~~d a~~ \~:ril~·e n~:~~'~ i h10~~i;I';~ 
rn connec:t1on with other severe ptlvic Je~ion~. nnd are then apt to pro,·c 
fatal; the treatmt"nt would consist in endea \'Oring to effect reduction hy 
prc!<surc from within the rectum, and in the application of a padded belt. 
BernRrd plug-gecl the rectum wi1h a litbotomv tube, in order to maintain 
~eduction, but l should prefer, with HamiltOn, to cli!-pen!<c with i:;uch nn 
m~trument, and to rely upon keeping the parts at rest and adrninisteri11g
opmm. Fracture of the cocc,·x sorneti1ues res ults in the de,·elopment of 
a ver\v painful neuralµ-ic condhion of the part, constituting a form of the 
afft"Ction descril.Jell by Dr. Nott nad Sir J. Y. Simpson, and known ns 
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('Occygodynia; tbe treatment recommended bv tho~e gentlemen consists in 
subcutaneous di,·ision of the ligamcntous atiachments of tbe part, or, if 
that foil, in cxcbion of the bone it~elf, an operation which has been :.:uc. 
cessfully rc:sorted to by numerous surgeons, including Burnham, Mursick, 
Morton, and myself. 

FRACTt:RES OF THE UPPER EXTUE)IlTY. 

Clavicle.-The cla,·icle is peculiarly lialJle to fracture, not only from 
it!; expo:sed position, but from the fact of its being- the sole bond of o~::-eon'i 
connection between the trunk and the upper extrenlity. Jt may be broken 
by direct violence in any part of its length, but is much oftener fractured 
by indfred violence (ouch a::; a fall or blow on the shoulder), and then 
usually gi,·cs war near the outer en<l of its middle third, where the bone 
is weakest. Partial fracture from indirect violence is usually situated 

no. l:U.-.\ttachmentsofoutcr end ofcla'l"iclc;sbowing brt11u;bcsofcoraco-elavicularllgaroe11t 
{GRAY.) 

towards the ~nn~r end of tbe middle third, and iR characterized by slight 
angular pro1echon. Partial fracture from dfrecl violence is commonly 
situated more externally, and is marked by angular dPprexsion. Muscular 
action is an occasional cause of fractured clavicle, particularly, according 
to Delems, of fractures of the inner third of tbe boue i the immedinte 
mechanism of the accident in some cases may be, as suggested by Dr. 
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l'nckarcl, the b{'ndin~ of the clavicle o\·er the first rih, which acts as I\ ful
crum. Frnctures from dirC'Cl violence are com1~1only tranSivcrse, and n1a\· 
occa!'ionallv be cornminutccl; fra('tu1·c~ from indirect violence arc alrno~t 
inrnri:tbly ~oblique, the bevelling hcing from bcfvrc backwards an<l from 
without inward~. Fracture of' the bterna l end of the clavicle, within the 
fibreg of the (·o;-;fo.do1·fr11lar ligament, is w=mally nttencl<'d with but little 
tli1'placcmcnt, though, according- to R . VV. Smith, the outN fragment is in 
these ca1'eti displarecl forwards, or forwardl.i and slightly doumu:m·d~; 
~imilar\\', therl' i::.: Jillie di:.;plu.c<'111ent in fracture of the 0111er third, within 
lhe limit,-: of the t·orcwo-dm·i,.ular ligament, but if the fracture be oulgide 
of the tra7i'ezoid brruwh of that lig-amcnt. the disphtC('ll1Cnt, according to 
lht> same i:illrgcon, is quite marked. According to A. Gonlon, howcnr, 
('\·en the cxi:-;t<.'nceof tbe Jai:=.t-named v:1riety of fracture i,., douhtful. Frnc
tures of the middle of the chwiclc, especially Ruell ns ill'e produced by indi
rect \'iolt'nce, arc accompanied with great and very coiu~tant d isplact-ment. 
Thi~ consi.5ts in a tilting upwardR of the inner frag-ment and a drooping 
of the outer fragmeut, which b :.il:o:.o rocked in\\'arcls nnd somewhat back
ward~ by the action of the po,n·rful muscles attached to the ~apula., 
paniculady the rbomboi<lei, trnpczius, levator anguli scapulce, pcctorali:-. 
rninor, and some fibre::; of the serrntus ma.gnus. 

'L'he diayno~i~ of fractured clavicle can u::;ua11y he made without diffi
cuhr i if the middle of the bone be in\·oh-cd, the displacement is in it:sclf 

~i\1~~ie~~~~yr~~~1i·~t~:i:t1i~it~·~1\I~ ~~·1c}: 
po:::ition of the fracture, on account 
of the i:iubcutaneous character of the 
hone i11 it:' whole length. In cai-e . ., 
of partial or partially impacted frac
ture from direct \·ioltnc:e, an acci
dent or not unfrequent occurrence 
among quite young childr{'n, per. 
~i,;tcnt tenderness O\'er the point of 
i11jury will be found a valuable 
diagnostic ::;ign. The attitude of 
the patient, in cases of complete 
fracture, is peculiar, and often sig
nificant of the nature of the injury: 
the head is bent toward::; the uffected 
:-.ide, so as to relax the muscle .... , 
while the elbow and rorea.rm arc 
supported in the oppo::.ite band, ~u 

~i~ 1~op~~~\i1~!~h bt~ietb~r~f~~~~ ~~n~I~ 
limb. The prognosis, as regards 
the life of the patient and the utility 
of the limb, is vt:ry fa\'Orable i I 

;~~'.:~tb:t~:~,~~rlhot~:~e~or~;~~ FIG. 1 ~.-c~:~1~~ .:~~i~~~ ';~:t:;~ or c1a,·icie 

1.;; ~·cry rarely obtained, at least in 
oblique fractures of the middle of the bone. Com minuted fradure of the 
clavicle i::; sometimes a serious injury, from concomitant laceration of the 
~ulx:Ja,·ian vein or plexu8 of nerves. Compound fracture of this bone is 
rnre, except as t he resu lt of gunshot injury, when it is apt to prove fatal 
from thoracic co mplications i I had, howe\•er, under my care, some years 
ago, a case of multiple fracture of the cla.vicle from direct violence, which 

18 
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hecame !:leconclarily compound by the occurrence of suppuration; 5'light 
necrosis followed, but the p?i.tient e\·entually made a. good rncovery. Frac
ture of both clavicles is an accident of rare occurrence, of which Stim1'0ll 
has collected 28 cases, but which presents no peculiarities, except that of 
course it requires some modification of the apparatus usct.1 in treatment. 

Treo.lment of .Prac·tured Glat:icle.-'L'he treatment of fractured cladcle 
may be conducted by position alone, or by position aided by various form~ 
of apparatus. The deformity, as wc ha,·c seen, depends (l) on the tilting 
up of the inner fragment, by the resiliency of its ligamentous attachment~. 
and the action of the i:;terno-cleido-nrnstoid muscle; (2) on the falling of 
thC' shoulder with the outer fragment, due to the weight of the arm; but 
(3) chiefly on the rocking inwards and backwards of the outer fragment, 
hy the attion of the powerful mu::cJes attached to the scapula. llcnce the 
indications for treatment are, ( 1) to relax the sterno-cleido-ma::toid mu~clc: 
(2) to prevent the weight of the arm from dragging down the outer frng
ment, and (3), by fixing the scapula, to carry the attached external frait
meat outwards and forwards, and thuR restore the sh:.1pe of what has been 
not inaptly called the "Rhot1lde1·.9frdle." These indications mn.y all bl' 
met by position alone. For this purpose the patient should lie flat oa bb 
back, on a firm, hard muttress, with the head slightly elerntecl, and the arm 
flexed and carril'd acro~s tho rhest, so that the hand rests on the sound 
shoulder-the position commonly known as the" Yelpeau po:;;ition," from 
its having been employed by that distinguished sur~eon in the treatment 
of these and other injuries (sec Fig. 136). The elevation of the head (by 
means of a single pitlC1w, which must not touch the shoulder~) relaxes the 
sterno-cleido-mas.toid mu~cle, and thus obviaces the tendency to upward 
tilting of the inner fragment; the position of the arm across the cbe::-:t 
m0kes the weight of the limb act, if at all, in an upward direction, aud 
thus effectually pre\'ents any downward displucemeut i while tbe weight 
of the chest, together with the firm and e,·en counter-pressure of the mat~ 
tress, serves to fix the scapula, and thus prevents that rocking of the IJorw 
around the chest which causes the in\\"ard and backward displacement of 
the outer fragment. By this simple mode of treatment the deformity can, 
nt least in the immense majority of cases, be completely reduced, and could 
the patient be trm;ted to remain quiet for a sufficieut leoµ-tb of time (threl' 
or four \Yeeks), nothing further would be requin:d. In pra.cticc, however, 
Yery few patients can help shifting their posture in sleep, if not while 
awake, and hence retent?'i:e apparatus is usually necessary. If the patient 
can remain in bf'?, the scapula may be fixed by a broad and long wecl,;rC'
shapecl pad, applied as a comprnss on the lower blade of tbe bone, and held 
in place by several broad strips of aclhesi,·e plaster, while the arm is fostenrd 
in the" Yelpeau po8itionn Uy a few strips of the same matcri~I. If the 
pati.ent caunot remain in bed, the 5:ame appliances may be u!-l-cd, with thfl 
addition of a compress upon the projecting end of the inner fragment, aud 
a broad roller banda;.!e, used in the form of the" third roller of Desault,"1 

with additional circular turns to fix tbe arm in the required position. 
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The snme indications mny be met hy using Fox's apparatus (to he pre
Rcntly de~cribl1d) or an~· of its modification:;;, taking ca.re to apply the pad, 
ri()l as an nxillar~· fulcrum, but i:::impl_r ns a scapular cornpreR.s. The 
p01'terior fi;rure-of.S bnndnge, recommended by ~omc uuthors1 is defective 
iu that its force is exerted on the acrominl part of the scapula. only, and 
not on the entire bone; the same objection applie~ to mo5't of tlw hack 
~plints dcd~ed for these cases, though a back splint, f'=uch ns that employed 
bv Dr. Stnplc!', broad enough to fix both scapnl:.e, might be made n n~cful 
niljuvant to the com preF.scs a\rcud.'' described. Ynche r has modified the 
figure-of-8 bnnclage b,v applying metallic caps to both shoulders, and dr~w
ing them backwards by meam• of a posterior strnp and buckle, while 
O'Connor relics upon a ~plint of ph~ster-of. Paris, nioulded to fit both 
i:;houlclers, nnd an ordinar.\• bnncla~e. The nppnratni' introduced by Dr. 
Grorge Fox, of this city, is thus dcf'=Nibcd by 8argent: "'l'he apparatus 
consists of a firmly stuffed pad of a weclp:c shape, and about half n~ long
n~ the humerus:, having a band attached to each extremity of its upper or 
thic·kcst margin; a ~ling- to ~us.pend the elbow and forl'a.r111, made of' Hrong
mu!'lin, with a cord nttachecl to the humeral cxtrcmily, and another to 
('BC'h end of the carpal portion i and a ring mode or mui:;lin ~tu ffcd with 
cotton to encircle the sound shoulder, and sen·e as means of acting upon 
and securing the sliag. '' Fox':o. apparatus hos undoubtedly produced a 
,C?"rent many excellent cures; it has dont> so, howc\'er, I belic,·e, by jiJ·iny 
the scapula more 01· lcs:s perfectly, and not hy affording le\'Crag-e to the 
humerus, n~ it was oriJ:ri nally intended to do. 
l ndecd, tbe wedge-shaped pad, if uP:ed as a 
fulcrum, produces ~o much pnio that few 
pntientis can endure it for any length of time; 
RO that in practice surgeons generally apply it 
far back-where it acts merely as n bcapular 
compres~-or else reduce its thickness to sueb 
a deg-rec tbnt its action nsa fulcrum is entirely 
defeated. Fox's apparatus has heen ingeni
ou~ly modified by Levis, Ilamilton, and 
others, and any of the!-<e form~ of the sling 
and pad clre~l:iing rnay be u~ecl with good re
~u ll ::;, provided that they are accurately Ad
justed and corefully watched by the ~urgeon 1 

j\loore und ayre helieve that the point of 
most importance is to render ten~e the clavic
ular fibre!S of the pf'ctoralis major muscle, and 
thus draw the inner fragment clown wards; 
the former su rgeon accomplishes this purpo:o;e 
by forcin.g- the entire arm backward~. and fix
ing it with a shawl or i;otrip of muslin folded 
as a cra\'at and made to cleP:cribe figures-of-8 

~~~u:~ectt~~ ~~~:~ ~'~~i~~cl~rr:t~at)?~e ~11~~~:)?! F1a~~~;;~:~;c~:. d~~:i;;~ .. !1;~~.;rac-
two broad adhesive st rips, one of which fixes 
the arm and acts as a fulcrum, while the other forces the shoulder back
ward::; by elm.wing the elbow forwards, at the same time supporting the 
forearm, as shown in Fig. 135. Dr. Satterthwaite has modified 1-\oyrc's 

1 Sf'e a full and able discussion of the principles of trt>atmentoffracturerl cl:wicle, 

~:~t~~1~~~e~0~:Pt~;:~e\·~1:;~: :~ ~~1~epe~1~1:;~'.;,~i~f ]j~g~;~~t};;~)!ts~li;p1.aiie~~4r•ward 
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drc~sing by adding an nxillury pnd, and employing elastic bands inst<'nd 
of adhcsit·c plaster, while Dr. llawcs applies an elbow-piece and a shou ldcr
shield of padded wire gauze. Union of a fractured davicle usually occurs 
witbin three weeks::, but the dressing s::hould be retained, as a mattcr of 
safety, at least a couple of ,,·eek~ longer. In a case in which fracture of 
t he cla.,·iclc had united with great deformity, Folker excised the ends of 
the fragments, after separating them with an ele,·ator, aud then applied a 
wire suture. 

Scapula.-The scapula may be broken through its body, through its 
neck, tllrough the glenoicl cavity, or through the acroruiou or coracoid 
processes. 

Froclll_re of the Body of the Scapula i~ a rnre accident, and is usually 
due to <l1rect ''iolence, though it i l3 said 111 one case ( U eylcn's) to have 
heen prodnccd by mu~cular action. H the spine of the scupula be in
volved, the line of fracture can commonly be detected with facility by 
palpation, and in other cases crcpitus can generally be elicited by pr(':;:,ing 
linuly on the scapula with one hand while the other moves the shoulder in 
va.rious directions. Thu treatment consists ia attempting to reduce the 
deformity, if there be any, by manipulation, and in then fixing the arm to 
the ::;ide by circular turns or a. roller bandage or by adhesive ::;trips, the 
forearm and elbow being supported in a suitable sling . If the lower 
angle lrnxc been separated from tbe rest of the bone, it may be secured, 
as ad,•iscd by Boyer, by the additional application of a firm compress. 

Praf'lllre of the Nedc of the Scapula (in the anatomist's :--cu~e of the 
term) is an accident the pos1'Sibility of which ha::-; ne,·er Leen established by 
diRscction, and which, if it have ever occurred, except when complicated 
with comminution of the glenoid ravily, must certainly be \·ery rare. The 
term "fracwre of the neck of the scopllla, 11 as u8ed by Sir AHley Cooper, 
ho\vever, means fracture through the supra-scoplllar notch, and in this 
position the lesion has unquestionably been met with, though \·ery rart'ly. 
J IHt\·c myself seen one example, in a child fhe years old. The amount of 
diRplacement depends on the degree of integrity of the ntrious ligament:5 
of the part, especially the coraco-clavicular and coraco-acromial. If thef:e 
be ruptured, the glenoid cavity and head of the humerus fall into the axilla 
(where the latter may be sotnetimes felt), causing a depression beneath the 
ncromion, as in disloi.:ation of the shoulder, though not so deep; crepirns 
is elicited hy laying one hand on the shoulder, so as to touch the coracoid 
prncess, and with the other hand moving the arm in various directions. 
In a child, the pal't may be grnspe<l by placing· the fiugers on the shoulder 
and thrusting the thumb deeply into tbeaxilla. The deformity can readily 
he reduced, but instantly recurs when support is removed, and the coracoid 
))l'OCeS$ can be felt mo\·ing with tbe humerus, in~tead of with the acromion. 
rrhe treatment consists in fixing the scapula by placing a thin pad or folded 
towel in the ·ax ilia, fastening the arm to the side by circular turns of a. 
roller or adhesi,·e strips, and supporting the forearm and elbow in a. sling. 
The same ~ressing would be applicable in a case of comminulion of the 
glenoid cavity 

Frac.t11re ?f the Ac1·omion is probably a rarer accident than epiphyseal 
separation of that process. 'Vhen the line of fracture is tbrotwh or behind 
the acromio-clavicular articulation, thP. shou lder drops forwards, inwards, 

~~~nd1;~~~,·~Fdt~~ea:d~o~i~~~l~~.f~'~f~~ 1~r~i~~~:~~~~l: ~~e~~,~~ei~'le~e \~~J~a;:u1~~ 
d1spla.cement, and tbe diagnosis must be made by the detection of mobility 
and ci:epitus. Union occurs without much deformity, though rarely, 
according to Cooper, except by fibrous tissue. The treatment consi:;ts in 
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fixing the arm nnd scapula. by· nn axillary pad and bnndage, and in ::.up
porting the elbow with a s li ng. This, a8 well as fracture of tbe !Jody or 
neck of t he scapula, mn.'· be 
also efficientlv treated with 
the bandage ·know n as Y cl
peau's, t he applica tion of 
which can be i::.ecn from the 
accompaayi n,!{ illustration. 

Fractare (JJ lhe Coratoid 
Proress. a rare injury of 
which R. W. J ohn::=on has 
co llected 27 cases, is Uiiiually 
the re:;u\t of direct violC'nce. 
There is seldom any dis.place
ment, and no treatment is re
<1u ired Leyond the use of a 
~ling, \Yith perlrnps a few 
tnrns of a roller around the 
arm and shoulder. A case o f 
cpiphy:=:eal SC'paration of the 
coracoid is recorded by Ben
nett. 

T"·o or more of the var ious 
form!' of scapular fracture may 
coex i~t in the same case, or 
any onr of them may be com
plicatrd byfractureorclisloca
tiou of t he bumerusorclad
clc; for the treatment ofsucb 
injuries no general rules can Fw.136.-Velpeau's bandage. 
ht' la.id down, but each case 
must be managed with refel'Cncc to its own peculiar exigencies The 
ingenllity of the sur,!!<'On will often be much taxed in endea.voring to meet 
the difforent indications prest!nl<'d, and be wi ll often be disappo inted by 
the persistence of dt·formity. which, however, fortunately seldom pron•s 
much of an impediment to the usefulness of t he arm. rrhe t ime required 
for t reatment, in cases of fractul'ed :!Capula, is usually from three to four 
weeks. 

Fracture of the Humerus.-Fracturcs of the humeru s are clidclecl 
by Hami lton into elHen classe:;, of which fo ur are fractures of the upper 
extremity (head, neck, and tubercles), one of the shaft, and six of the 
lower<'xtremit,·. 

l. Fractures of the Upper Extremity of the Humerus.-( 1) 
The fracture may pasi-l t hrough the Head and Analom.ical Ne(:k of the 
hon~, being chiefly intra-cap~ular, and may 01· may not be impacted, ac
cording to circumstances. If the fracture be entirely intra-capsular, bon\· 
union can not well ocrur. and the detached head of the humerus is apt tO 
become carious or necro:::ed, rcc1uirin,g an operntion for its remorn.J. Frac
~u re of the a.natomical neck is attended with but little cleforn1ity, nor doei:; 
it ~1Uch interfere with the motions of the part. 'fberc may be slight ~hort
~nm::, and crepituj'i; c-a n usually be elicited by prcssin.!.f the head of tbe bone 
rn~o its socket nnd makin .I{ rotation; t he s hou lder is tbe Heat of severe 
pain. This injury re::mlts from direct violence, and is principally met with 
rn old persons. 
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(2) Fraf'iure tln·ough the Tubercle~ of the humcl'us diffcrR from the 
preceding variety merely in being completl'ly e.rlra-c:ap.·wla1·. Bony union 
takes place in these cases, but the motion of the joint i.:; ttpt to be impaired 
by the irregular mas~es or callus which are formed. Crepitus may be dc
tcctt.·d l>y grasping the tubercles with one band, and rotating the arm with 
the other; there i::i rarely much displacement, thoup;h, if the fracture be 
impacted, tbere may be slight shorteuing. The t.igns of this injury ore 
ver.v obscure, and in many cases the diag-no:; is cauuot be posit ively mnde 
during life. 

(3) Longitudinal FraciuJ"e of the Head and Neck, or 811lilling qp· ~f 
the Greater 1'uberde, produce:-; a marked increa!':c: in tbc antero-postel'ior 
diameter of the upper end of the humerus., aocl, wbile there is some depres
sion under the ac:romion, a smooth, Lony prominence can he felt under the 
coracoid process; crcpitus can be usually elicited by pressing togctbet· the 
tubercles and rotating the arm, wbile the mobility of the limb is unim
}JO.ired. Un ion takes place by bone, or by fibrous tissuc1 according to the 
amount of separation between the fra::rments. 

(4) Fractu1·e of the Su1·gical Nerk of tbe humerus, under which head 
may be included separation of the upper cpiphysis, is tbc most frcqucut 
form of injury met with in this re.!rion. The surgical neck is that part of 
the humerns which extends from the line of epiphyseal junction to the place 
of ins.ertion of the Jatissimus dorsi and pectorali:-; major muscles. Fracturti 
of this part usually results from direct violence, and is oftPn accompaoit>d 

.with great contusion and swelling of tbe soft parts. Separation of the 

Fm. 137.-5epnrntion of upper epi11hy~i~ofhumerus. 
{From a patient in the Epi~co1rnl llo~pital.) 

Fin.t38.-FraC'turcoftbes11rgic11l 
neekofthehumerus. (GH&Y.) 

~1~J~~~[.i~il~ -~~i~i1i~~1'.J1/si; 0n~~~~d~:.1:q~te~~11·,~-~11~;~~ ~~tultts~e ~~~~~~:~~ t~nouu~~ 
readily elicited, unle:-:s either 1mpact1011 or overlapping- ba"c occu1Ted; iu 
the latter case tbe diagnosis can be easily made from the deformity, which 
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is chnra~teristic, nnd which c_onsists in the upper e ncl ?f the lower frag
Jll('llt berng drawn upwards, mwurcb, a nd forwards, while the upper frarr. 
nwnt is rotated outwards. Reduction is often difficult and sometimes i~
po~~ible in thc:-;e c·n~es, in $pite of which, union commonly occurs without 
matrrial impairment of the usefulne:.=s of the limb. 

7.'reatmf•nt of f?radto-es of the Upper E:rtremity of the Jfomeru8.
(.'mnpotrnd /ractm·es of l hes~ part~, C:'J>('Cia lly if resulti ng from gnnshot 
i11j11ry, u!':uall.'' ruquirecithe r excis ion or :uupu
tntion. The treatment of simple fractures of 
the upper end of the humerus may be con 
ducted sali~fnctorily in the fo llowing- way: A 
roller should be in the first place applied 
lilllOothly and C\'Cn ly to the injured arm, from 
the tips of t he fiuzcrs to, btll not above, the 
:->cat of fracture. This bandage should be ap
plied while the elhow is in a. flexed po~ition. 
A thin pad, compress, or folded towel j5 then 
to be placed in the axilla., so as to fill up the 
hollow of t hat part and afford a firm basis of 
:-;upport to the humerus. This pa.cl may be 
held in place by a bandage or by adhcsi,·e 
:-;trips. 'fhe arm i::; then brought to the side, 
witb tLe e lbow a little forward~, so a5 to ob
viate the anterior angula r projection, and 
sufticicnt extension made to reduce the frac- 111~ 1~;.~!~~~0,~:~n!/~~:r:~~~~:~r 
ture. 'l'he arm is to be seru rely fastened to (FEnaussos.) · 
the chest wi1b circular turns of a roller, or 
:td hcsive str ips, and the forearm secured acro!':R the chest, somewhat as in 
the" \elpeau po::oition," or merely supporte<l by a. s.ling, as may be found 
mo::;tcoa,·cnient. After a. few days, when swclliog has subsided, a moulded 
pa~teboard or ;:rutta-percba cap may be applied to the shoulder and upper 
half of the humerus, and will gi\'e additional security and firmness to the 
dressing. This :; imple mode of treatment, which is very simi lar to that 
recommended b~.' F ergu sson (l'ig- 139), w ill , I t hink , be found quite as 
efficient and a great dea l lesi; annoyiog to t he patient than the angular 
i-;plint, short ~plints, and axillary pa<l often used for the purpose. Erich. 
~en uf.les a pad, a leather s lwulcler-cap, and a ::;Jing, wh ile H ami lton employs 
a simple out:iiide splint of gutta-percha. without any p1td. 'W elch's 
:-. bou lder-splint. ma.v also be usC'd in t he t. rf'atme nt of t hese injuric:-i. 

2. Fracture of the Shaft of the Humerus is an accident of fre
quent occurrt'nce, and mav result from either direct or indirect violence. 
'l'hc seat of the fracture iS more often below than above the middle of the 
bone, and ib line usually somewhat oblique, from abO\'C downwards and 
outwards. The diMplacement con:-. ists in tbc draw ing upwa.rcl and inward 
of the lower fragment, wi1h some e'·e rsiou of tbc upper fragment, and an 
anterior ang ular projection, due to tbe weight of the forearm . '!'he diag
~i~sis is easy, the increased mobility and crepitus rendering tbe nature of the 
111Jury almost unmistakable. The treatment consists in the application of a 
handaire up to, but not above, the seat of fracture (until after the s ubsidence 
or ~welling), and the use of a. short internal splint, witb an outside splint 
moulded from pai:;teboard or gutta-percha., the arm being fastened to the 
c l~l·st in the way already described. If the ante rior a ng-ular deformit~· 
gn-e a11y trouble, a short anterior splin t may be used with the mou lded 
pnsteboa.rd Rplint, while the forearm is laid nc rol:!S the che:st, and fixed by 
a broad bandage, or merely supported by a short sling around the wri.::;t. 
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\arious plans of making permnn<'nt extC'n~i on han• hecn propoo;;rcl, hut 
nre nll of questionable nt ili t~·. ~ufficicnt exten:-.ion being- afforded by the 
weight of the rlbow, which for thii::. porpo~e ~hon Id be unsupported, or, nt 
least, not pressed upwnrd::i. " ' hen the internal :;plint is used, care muHt 
he tn kcn that it does not make pre~sure on the axi llary vein; the Jc.n~th 
of the sling may be ,·a.ried at di ff~rcnt dressings so as to avoid st i ffne~:-
of the Pihow. 

3 . Fractures of the Lower Extremity of the Humerus.
(1) Of thc!:>e, the fir:-;t to hL' con:-:.ilicred is the Frcicl11re at the Base of the 
Condyfrs not implicating tbe joint, under which bend may be properly in

cluded separation of tlH' 
lower cpiphy;;;is of the 
hnmcms. This form of 
frn('!Ul'C u;;; uallv result:-; 
from indirect violence CX· 
ertccl upon t he ex treuiity of 
the elLow, and its liue i:-o 
gt:'nern ll.'· obliriue, upward.; 
and bnckwnrds. 'l' his in. 
jury is frequently confu:-.NI 
with dblocntion of tlw 
elbow bac:kwRrds, but the 

1 diagnosis can he made by 
FIG.140.-1-'raclurcattbcbascoftllccondyles. (GR.\Y.) OhSCL'Ving t hat in fraCf!ll'f 

there is incrcnsC'cl mobility, 
crepitu~, shortening of the hum('ruf.i, but no ch::rn.!!e in the relati\•e po~i . 
tion of the olecranon and conddes, and that the cleformitv, whi le ea:-:ilv 
reduced, im;tantly re<'urd on the. remo,·al of t>xten.:;ion. f n di . ..:lo':alion, on 
1he other band, there is immobility, no crepitu~. no ~hortenin:r, but an 
obviom1 projection or the olt:'cranon behind the Jin<' of the conclyles, and 
the cl:-iplacement when reduced doeH not return. 

(2) F1·aclure al the Base of the Cond!Jles, complir-(lfed by a Splitting 
Fracture between them, is a :lomewhat rare accident; it is marked b.Y the 

same ~ymptom.;;:, a:;:, t he pn·cedi n!t va riety, with tht• 
nddition of intTeri:~wd brPadlh uf the lowu end of 
the hum.er11s, and of crepitlls bet101>en the co11dyles, 
dcn·loped by pres:;;.ing them tog-cthC'r. 

Besides the abo,·e vnrietie:::, there ma:• be ~eparatC' 
frnctnrci:; of (3) the Jm1er Condyle (trochlea), (4} 
the Inner E1Jicondyff:> (epitrochlra), (5} the OufPI' 
Condyle, and, possilJly, (6) the Outer Epicondyl1•, 
thongh [ nm not awnre thnt the ex i:;;ttncc of this 
k$ion hn.s e\·cr been d(• monRlrntcd bv di!'lsection. 
The diagno:::is of tbc:.:e rnrictics of ~fracture can 
usually be made Uy the detection of mobility and 
crepitu:-;, elicited by graspingo the arm firmly with 
one hand, an<l mo,·ing either condyle $UC<'C~si\'t!ly 
in nHions directions, or lw pre:-:sing and rubbin,r 
the conU,des together. There is rommonly not 
much di:;placement, except in cn~e of fracture of thl' 

inner C'picondyle, when the scpn.ra.trd fra.~nwnt is often di::=;phced down· 
wards in the direction of the hand. Tbe:::c i11juric1s i:renern lly result from 
direct violence, and after rcco,·cry the elbow is ofte n left stiff, if not ab1i•J· 
lutely anchylosed. 
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Treatment of Fraclllres of the Lower Extremity of the Humer11s.
A.ny of thc~e fra~tures may be conven~ently. nnd rflicicnt.ly treated by 
means of a ~ample mtcrnal rC'ctangula.r splint (Fig. 142), the forearm bein"' 
in a !'emi-prone position with the thumb pointing upwards, or by menn~ 
of an anterior angula1· splint (Fig. 143), the forcal'rn being supine. The 

F!G,142.-Physicl.::'sell>Owspli11t.,;-. FIG.143.-Uartshorue'sclbowspliut. 

latter is, I think, the better nppliance in the eurly stnges of the injury. 
The splints !"bould be well padded, nncl no bnncla~e should be applied be-
11eath the splint until after the subsidence of inflammatory swelling. In
deed, the soft parts are often so much invoked in these cases that the n;;:e 
of evaporating lotions may be required for a few <la.vs, the limb being 
bandaged to the splint abo\·e and below, while the joint itself is left ex
posed. Several forms of n.pparntus have been dc\'ised for the treatment of 
these injuries, among the most ingenious of wbich may he espccia.11.'· men
tioned the spliots of Sir A. Cooper, Hamilton, Rand, Welch, and ::\Inyo. 
I am not aware, howe,·er, that they present any ad ''antages over the simple 
form of dressing abo\·c recommended i whatever plan may be adopted, 
great care ruust he taken to avoid undue or uneven pressure, which might 
produce excoriation or C\·en gangrene. Great difficulty is sometimes ex
perienced in maintaining reduction from the action of the powerful muscles 
at tbe hark of the arm; b.v careful bandaging, howC\'Cr, and the judicious 
use of compresses, this difficult.'· can usually be overcome. 1 As already 
mentioned, if the elbow-joint be invoh'ed in the fracture, there will nlwa}·s 
be great risk of anchylosi:;; hence, it may be proper to resort to pnssi,·e 
motion at a comparath·ely early period in these cases, as soon sometimes 
as the end of the third or fourth week; or the patient may be directed to 
swing a flat-iron, as recommenclecl in the last chapter. Compound frac
ture of the elbow-joint is a very serious injury, and usually requires excision 
or amputation. 

rl'bc time required for the treatment of a fractured humerus is commonly 
from fJ\·e to eight week:), according to the age of the patient and other 
mo<lifying circum~tances. 

Fracture of the Olecranon is usually produced hy direct violence, 
st.1ch as a fa.II on the point of the elbow. It may also be caused hy indirect 
Y10\cnce-a fall on the hand. etc.; or even by mu!"eular action, through 
the powerful contraction of the triceps extensor muRcle. In the latter ca:-e, 
tile mechanism of the injury probably consists in the olecranon process 
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hl'in:r broken as an o~erbent le\'er across the condyles of the humeru11;, 
which act as a fulcrum. The symptoms of the accident are !'ufficientl_v oh
vious. If (be lignrnentous expnnsion of the triceps be cxtensi\•ely ruptured, 
the detached process will be drawn a con~iderable distance up Lllc arm, 
,!.!'i\·ing rbe to marked displacement. I n the majority of instances, how
e\·er (a.t least according to my own experience). tbcre i:-i little or no "Pp11-

rat ion, and the diagnosis must tht!n be made by not ing the t•xisLence of 
abnormal mohitity and of crepitus. Crepitus can commonly be elicited 
simpl.v by seizing the olecranoo and rubbin!.! it laterally a.zainst the ex
tremitv of the shaft of the ulna, or, if there be any d i5placement, b\· 
graspiii,!!' the forearm just below the elbow, so that the forefing-er re,.is 
upon the point of the olecranon, which it dra\\":i down in contact with the 
~haft, when crepitus may be brought out by flexing and extending- the 
forearm with tbe other band. Union occa:,ionally takes place by bony 
deposit, but is more oftC'n ligamentous merely. T he util ity of the arm may, 
howe,·er, l>e presen·cd eren with con5i<lerah1e retraction of the upper 
fragment. Tbe treatment consi~ts in fixiD!{ tbt'.' olecrnnon in apposit ion with 
the sbart (which ma~· be conveniently effected by means of a com pres::; and 
ndhe:;ivc strips). and keeping the joint at rest in an extended position for 
four or !he weeks, or until union has occurred. Surgeons are dh·ided a~ 
to the comparath·c a<lvanta!!eS of complete and of JXlrlial extension, mnnr 
n!?'reein!! with Sir . .\ etley Cooper anrl Pror. Jlamilton in recom1nenclin!! 
the former, while the majority of French surg-eons, ~Ir. Eritb:;en. an<l 
others prefer the latter. I am myself in the habit of u:;in~ a. simple obtu::'e
an:;lcd i-;pliat. well padded, and apµJiecl to tbe inside of the arm and to 
the palmar :::.urface of the forearm, which is kept in a. semi-prone po:;ition. 
Fi:rure-of-8 turns aroun<l the elbow assist in 6xiug the olecranon. Tbi:; 
po:;ition-one of slight Hexion-is less irksome to the patient, and bat 
least as effecti\•e in ob\·iating deformity as that of complete exten:;ion, 
which sometimes causes an an,zuhir clepre:::.:; ioa at the seat of fracture. In 
ca::-e5 of compound fradure of theol,-.cranon, or of any compound fracture 
about tbe elbow-joint, in which nu attempt is made to presen·e the limb, 
the arm !:>hould be Hexed to an angle of from 100° to 120° , which will be 
found the most useful poi-it ion should anchylo~is ensue. Wiring the frag
ments of the broken olecranon ha::; been practised by )lacCormac, Jes:;op, 
Ca:::el\i, and other sur,zeonf.l. 

Fracture of the Coronoid Process of the Ulna ha~ bl'en f.lUJJ

posed to be a frequent complication of backward di:;location of the elbow
joint. J ban, however, been unahle to refer to more tban twcnt\' ca.~l'" 
ill which this lesion bas been diagnosticated during life (and in i1one of 
tLem does the cliagnosi;-; 1':.eem to ha\·e been confirmed hy dissection), while 
only three of nine specimens der:cribed b.v authorl'i appear to gin· ::-ati,.;fac
tory e\'iclence as to the exi~tence or frac:turC'. llence, though the po~sibility 
of the accident must be adn1ilted, it must be coosidered very rare. The 
r·anse of such ao injury would probably he indirect \'ioleuce, n.nd its diag
no?>i~ would ham to be e:;tabli:o\he1l principally by exclui!iiuu. The treat
ment would cousist in fixing the el\Jow on a rectangular splint, and in 
practi:--iu .!? pa~si,·e motion nfter three or four weeks. 

Fractures of t h e Forearm.-Bott1 houes or the forcanu arc fre
quently broken through tbcir slmfts, either by direct, or more frec1uently 
by indirect, \"iolcnce, while by direct violence either the radius or the ulna 
may be fractured separately. Ir only one bone be broken, the other ncte 
a,. a splint, and pre\·cnts the occurrence of much U.1~placement, in ~pite of 
the obliquity of the fracture; but if both bones ha\'C gi\•en way, there i:5 
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markrd ~hortcning, which, with the mobility and crepitu~. render:'. the 
nature of 1he cn.::;e ev ident. The freatmenl con:-;il'ltS in reducing the defor
mity by cxten~ion and manipulation, and in fixin g the limb s.o that the 
line of the bones iR maintnfocd, and the intcro:o;scous space not cnc:rnachecl 
upon, while the motions or pronation and su pi11ation arc pr('.:;ervcd. l•'or 
thi~ purpo~c the ~wpine po~ition, advisE>d by L on:-;dalc, is prnfcrablc to tlin.t 
of scmi.pronat ion ordinarily recommended. The l'eason is that in any 
fracture of the radiu:::;, particularly in one abo\·c the insertion or the pro
nator radii teres, the tipper frai.rment is :-:;upinatcd by the action of the 
:-upinator brevis and bicep:-:; muscles, and, thcn_.fore, unless the lower fraµ-
ment be ah.a supinated by the surgeon, union with rotatory deformit.\' will 
alrno~t ine\'itaUly en~me. Two straig-ht splints arc required, whicb should 
be ju:;t wide cnou,!?'h to prevent the encircling bnncla:.re from pressing- the 
IJOlll'~ to~cthcr, and thu s diminishing the intero~:o:.cous :-:.pace. rl'l1c pnlmar 
!--pliut !-boulcl rea~h from the bend o f the elbow to beyond the fingcri;; the 
dori"al from ju~t below the olrcranon to just abo,·c the ~tyloid procc!'s of 
thl• ulnn. They shou ld be well and evenly padde<l. the ohjcct beiug not to 
thru:-t 1he bones apart as by :i wcd,µ;e, but to fix them in the position which 
they ban• assumed under the ~urgeon's manipulation:-". _;.Yo bandoue :should 
be u~ed 1md1•rnealh the ~plinl~. and the clre~:';ing ::-hould be renewed at least 
l'\·ery other day during· the firdt fo rtni_g-ht. For the fracture of both hones, 
the i;;plinti; should be rctiiined for from fh·e to seven week5, but for fracture 
of the i;.haft of either bone alone, four \\'f'eks will u~ u all .v suffh:e. .A pe1·· 
/rd c-1ire of a fracture of Uotli bo nes of 1he forl'arm is perhaps rarely ob
tained; but I belit!ve . that the surgeon will secure better results hy this 
mod(' of tr('atment than IH" a1w otlrnr. 

Fracture of the H0ad Of the Radius is a rare form of injury 
whith does not appear to ha\·e been rccognizt·d durin.2: life, though the 
po--~ihilit.\· or its Ol'l'Ufl't'llCE' has hren clf'lllOlli:;truted by cii:-section. 

Fracture of the Neck of the Radius is rarely met with except 
when complicated with 01her lesion:::;. The diu.~nol")tic si;.nis are ,.Jig-ht an· 
H1rior dil"'placement, with localized pain. mobility, aud c rcpitus. 'J'hc t1·eat-
11ienl eonsi~ts in the U1'e of a well-padded intcrrial rectangular spli11 t 1 tho 
:-cp:notecl frfi!!lll('llt heinµ- k(•pt in place h.v me~w" of a firm c:omprPss. 

Fracture of the Lower Extremity of the Radius is an acci· 
dl·nt of Hry frequeut occurrence. Jt s nature n!lll patholo7y have h(•en 
1111Hle th(' ,.;ulJject of :::pcciul study by Colle~. H . W. Smith, Ericb$Cll, Goy. 
rund, \poillernier, Xelatou, Barton, Gordoa, )loon•, and Pilcher. 'l'here 
arp two \'arirties of tbi:.; form of fracture, which arc known generally in 

~ ~1 i~l ~~~~~ \~~~1~: ~~:1~~~~ ;n ~1~~ ,~~~;~~~~~c1~~:c~~11~~f g 1·1 t~·0~ ::j~i
1

~ fe'·~;~~::~1:e:\'~~ ~~ ~ 
:HNI at from a quarter of an inch to an iocb and a half abo\'e the articular 
extremity of the radiu~. Barton's frautw·e is u YCt·y oblique fracture, 

~:;1:s~!~~fa~:':,.;;:~ ·~~:.~:~::~:~:i'.:i'.(~. ~~~~~i~~
1

':;~;~~;;;~t~~;:~:~~:.;ri~~ 
thau one or two per cent. of the whole numlit•r of frn<:Lures in thi:::; locality. 
'l'hc cau.;e of the::;e injllrics i~ almost invariably a. foll upon the palm of tbe 
ha~1d, the J>O::"ilion of over-cxteni;.ion caui;.in,!{ the bone to gi\'C way, as 
pointed out h.v Gordon, by what mechanician~ call a "cross-breaking 

~~:\~1 :1i ~~o~~:w ~~l~al~~'.~~~; !~d v t~,!~k ~~~1~J: 1~~.'h i~~cth1~ ~:~~~c;.r~·~:~~~!n ~~~1~~~ 
J\~:';l~t l~~\~~~\'~~·~~af ~~~J!~l~~:~·~~ j i t:s h:~!e~~n~~l~' c~;~~~e~~~1 ~h~~~i~~S ;J~~\e~ 
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fracture or the styloid procc~~ of the ulna, thi!-t ~~·mptom may not i)l' 
prc~cnt. In some cai-rs, arcording to Moore, the i-tyloid proce::-~ is cli~. 

located nnd cnu.zht hC'ncath till' annular ligament, from which po~ition it 
mui;;t he released before rC'cluction can be accomplished. rl'hc so.cnlh·d 
"silve!'-fork 1

' deformit.\", which ufoiually charnetcrizcs thiH injul'_v, i~ wl.'11 
seen in the accompanying illustration (Fig. 144). The diagnosis of thi~ 

FIG. 14'1.-Fracturc of the radius near it~ \o1"cr e!Ml. (LISTOl'o•.) 

fractnre is ~·enerally ca~.\·. Bc~idC' the peculiar di~placcment, there i.s pain, 
,(!!'Cally increased b.'' motion and e~pecially by attempts to rotate the wri.-.t, 
while crepitu~ can he rea<lily t•lieited by drawing down the hand and rub
bing tog-ether the fragment~. In f'Ome rare cases the fracture i~complct<'ly 
impacted, when crepitus will be absent, and reduction Hr_y dillit:ult, if not 

Fio.145.-Bond'ssplint. 

impORRiblC'. The treotmenl consi~ts in effecting reduction by mN1.ns of 
cxtenf::ion and manipulation, nnd iu fixing the limb by the u~e of i-iplintRRll(l 
comprE!S::i{'S. Two compre::ci-c:.; are required, one over tbe dors.al projection 

(lower frngment), and one 
O\'Cr the pnlmar promin<'nl'e 
(upper fragment). 'l'm1 
f::J1lints may be applied orer 
thC$C compregi::es (a,.; recom
mended hy Dr. Barton), or, 
wh ich I prefer, the wPll
known splint of Dr. Bonrl 
(Fig-. 145) may be uf::ed, or 
one of the ingenious modifi
cationi'i of Dr~. Han•, Hamil
ton, and others. To an\· of 
these a short dor::al 8Plint 

FIG.146.-Gordon's spli nts ror fracture of tbe lower eud of may gometimes be ndrnnlil· 
tbc radius. geouS;ly added. Bond's splint 

com;i!-lts of a piece of wood, 
of the Rhape indicatC'd in the figure, with a cunecl block to support thl' 
band and fingers, and i::ide btl'ips of leather or pnsteboarU. It is prepm:d 
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for use by placing it in 
a lavcrof<:otton-warlding 
or ·roldeJ lint, and acl
ju~ting upon tb.is the 
pulmar compress 1n sueh 
a po~ition that, whe11 tiH' 
!-plint iti applied, it will 
prei:;saccuratelyuponthf' 
lower end of the uppl'r 
frup:ment. The splint 
j.., laid on the fractured 
limb so that the hand 
fold1' lightJ~r O\.C!' the 
block (wbich should fit 
the hollow of tbe pa lm), 
and the dorsal compr<>~s 
j.., then adjm;ted to the 
lower fragment so as to 

FIO. Ui.-Coover·.s splint~. 

maintain the reduction which has hitherto bC'en kept. up by the surgeon's 
bands. The dressing is completed hy the application of a roller bandage, 
firmly, but not tightly, for fear of gangrene. Another ellicicnt, but, as it 
~eeius to me, unaecc~sarily complicated apparatus, is that employed by 
Gordon, of J3elfast, which, like the splints dcvi!'ed by L:an, Coover, and 
Lcr is, employ~ a curred instead of a plane surface for the support of the 
broken bouc. The semi-prone po~ition i~ that usually recommended for 
the treatment of this injury. hut I myself prefer the position of supino
fion, which I ha\·e alrea(h· addsccl for fractures of both bones of the fore
nrm. ·when Colles's fraCture is complicated with .Fracture of the fifyloid 
P1·o('ess of f/iP, Ulna, the <:ase should be treatt.~d with two straight splints, 
u~ an ordinary fracture of the forearm, with the addition of compresses to 
combat tbe "sihel'-fork" deformity, if required. From five to l'evcn weeks 
are usnalh1 uecessar" for the treatment of' thc:-c ca.:::es. 

Fract U.r es of ihe H a nd.-Fracture of the carpus or metacarpus 
.;;!Joutd be treutcd on a broad 
palmar~plint,whichisso ~ 
padded a:: to fill up the hol- ~ 

:{:.~~~ 0s~11:~~r~a~~d t~~cli1;J~~~~ ~ ~ Q 
member; fractu res of' t he 
}Jhafanges COllllllODJy re- F'w. H8.-Agnew'&8J)lint for frsctureofmetacarpu~ 
qnirc. in addition, a small 
pal'iteboard splint, applied immediately to the injured finger. The u1'c of 
npparatus n1ay be d ispensed w ith after two 01· tliree weeks. 

J n t he tr ratment of all fractures of the upper cxtl'Cmity the limb should 
(unless faslcned to the chest) be supported in a sling, which may, within 
reasonable limi~s. be lengthened or bhorteoed according to tbe patient's 
preference or fancy. 

FRACTURES OF THE LOWER EXTRE:\1I1'Y . 

. F e mur.-.Fractures of the thigh-bone may be d ivided into-1, those of 
ll:-1 upper extremity; 2, t hose of its shaft; and 3, those of its condyles. 

l. Fractures of the Upper Extremity of the F emur aro 
U!'ua lly. class ified as frac tu res ( 1) of the neck within the capsule, (2) of the 
neck w1tbout the cupsule, (3) of the neek partly intra- and partly extra-
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capsular, (4) through the trochanter mnjor and bnse of the neck, ancl (5) 
of the epiphysis of the trocho.ntcr major. The terms intra-cnp1rnlar nnd 
extra-C'np$ular ha,·e, howe,·er, as justly renrnrked by Prof. Big(:low, not 
much practical sig-nificancc, for the reason tbnt the attachment of tbe cnp
sule rnries in different individuals, so that, apart from the difficulty of 
diagnosis during life, it is oflen imposi;:ible, in looking at a specimen which 
shows bony union, to say whether the fracture was originally inside or 
outside of the cap~ular ligament. Hence, this distingubd1ed 8111·geon 
divides these injuries mere!.'' into the impacted and non-frnpacted rnrieties 
of fracture. The old classification, however, is at JeaP:t unobjC'ctionablc

1 

and may properly be retained, as heing more familiar tbnn any other. 
1. Intra-copsuim· Fracturf nj the Neck o/ the 1'high-bone i~ an acci

dent of frequent occurrence, being met with principally in those of nd
rnnced life, and in women oftener than in men. It is predisposed to hy 
the ordinary senile change in the structure nnd shape of the cervix fcmori~, 
which is, in old aµ-e, often less obliquely attached to the Rhnft than in 
earlier life. 1 This form of fracture results, usually, from indirect violence 
of an apparently tridu l uature, such as. slipping- from a curb~tonc, tripping 
over a loo::;e piece of carpet, or even tut ning in bed. 'l'he symptom.<.; are 
alteration in the shape of the hip, pain, crepitus, inabi lity to stand or 
walk, shortening, find e\'crsion of' the foot. 

Alteration i11 the shopP of the hip is evidenced by .flallfn?°ng of fhe 
truchanler, which may also be obser\'ed to rotate in an arc of abnormally 
small ro.diu.~ 1 the reason being- that the centre of motion is cba11ged from 
the acctabulum to the seat of fracture. Dr . .Allis has observed that, in 
the erect posture, the fascia Jata is relnxed upon the injured side; and Hae. 
cidity of the tensor vaginre femoris and gluteus medius muscles b re
garded by Bezzi and Lagorio R!i a sign of pnthognomonic value. 

Pain is markedly increased by nny motion of, or pressure on, the joint, 
and is sometimes so intense ns to render the ll!::C of 
anre~tbe~da uecessar_y as an aid to diagno~is. 

Crepitus may sometimes Le detected by simply 
rotating the limb, but is usunll_v not elicted until, 
by means of extension, the separated frngmt!nts are 
brought into contact 

JnO.bility lo stand or walk is usually prcf;ent 
from the first, though instances arc not wanting 
in which patients ba\·e walked a short cli:-tance 
after the accident before fallin,u, probabl.v from the 
fractme being at first incomplete or partially im
pacted. The attftude of the limb, as shown in the 
accompanying illustration (Fig. I 4fl), is often char· 
act<•ri:stic, and sometimes almost diagnostic. 

The ~hortfning, in these cases (as ascertained b_v 
measuring both limbs from the anterior iliac spines 
to the tips of the inner mnlleoli), is commonly not 
\·ery marked at first-probably not exceeding half 
nn inch or a.n inch; it subsequently, and often ::;ud· 
clenly, increa~es by the giving awny of lig-nmentous 
attachments, by rupture or stretching of the capsule, 
or by un\ockin~ of fragment~, and not unfrcqucntl)' 

Fw. 149.-Fraclure or amounts, under these circumstances, to two inches 
the neck of the femur. or even more. 
(FERai;ssos.} 'l'o determine whether or not the shortening is, in 

l This is deni~d by Prof. Humphry. 
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nny particular caFiC, in the cerv ix fcmoris, Mr. Bryant mcaFiures the diFi
tRncc on either side from the trochanter major lo a line clrnwn from the 
nnH·rior-!1-upcrior spine of the ilinn1 at right au,;dcs to the plane of the 
i)odY. "N~lnton's line,, is one drawn from the anterior-superior Fipinou:::: 
proCc~s to the tuber i~chii; in the normal limb this line cros~cs the tip of 
the trochanter mnjor, hut in fral'lurc of th«' cervix femoris, with Rhorten
iug, pa~i-es below it. Dr. Clcemnnn hns poin1ed out tlrnt from the short
c>ning of the limb, in the£=c ens.es, a fold or wrinkle is forml'cl over the 
liErnmcntum pntcllre, and cnn he "FilllOOthed out" by making cxtcn~ion. 

Et·er.r;;ion of the limb alrno!'t alwa.,·s accompnnicFi thc~c ca!'e:-:, and is 
prohnblr due too combination of cnu~e!', Rome mechanical, as the wright 
of thC' limb it~rlf-the centre of ,!!rnv ity of the lower extremity in the re
cumhent poi:dtion being (a:-; point('(! out hy Owen) on the outer side of a 
line connecting the neelabulum and heel-and ot hers phy!".iologicnl, ns the 
action of the external rotator n,usclcs upon the lower frn.pncnt. Jn ft. 
few cni::e~ inrer:sion hn~ been ob!"erHd1 and i~ attributed hy Erieh!"er1 
to paralysis of the extern:-il rotator muscles from concomitnnt injury. 
Pirrie reports a cns<e in whid1 inversion wa~ nccompli1-'hed by abduction 
and ~rc>at flexion, the deformi1y thus closely rei::embling that of di::iloention 
downwards and backwards. (St•c Chapter XIY.) 

In eases of impacted fracture, thei::e symptoms nrc all much Jci::s marked, 
and the erer.<.:ion may he s.o !-<li!.!'ht that, as justly remarked by Bigelow, it 
may be" bt!St indicated by a comparison of the extent to which the two 
limbs can be inwrfed." Jmpaction with a.L~olute inversion bas been ob
~cn·cd bv W. J . Conklin. 

The diagnosis between intra-cnpr.:u lar and extro-capsu lar fracture will 
be <'On~iclered when we come to s.pcak of the latter form of injury. 

The 71royno.o.;i11 of unimpat:tccl intra-cap~lilar fracture must always be 
gunrdecl. Bon~- union \'f'l'Y rarely tnke:; pince in these ca!'t'!i, chiefly 011 
ncco1111t of the deficient Ya:.-cular ~upplr to the peh·ic fragment, and the 
tlifficult.''• often amounting to impo::::sibility, of keeping the frag-mcuts in 
nppo:-cition. :i\lon.'' suqreons, indeed, ha,·e douhtcd whether IJon_v union 
<•\·er occurred under thc:::e circumr.;tances, and tho!'e r.:pecimens whic:h ha,·e 
hcen produced as instance~ of o"r.:cous union arc a ll open to the objection 
that the line of fracture may h:v.·c bet•n at leaJ-;t partly extra-capsular. In 
c·a.;cs of imparted intra-capsular fracture, bowe,·cr, bony union may un-

• douhtcdly occur. 
As thei::e injuries are commonly met with in those of ndrnnced ag-e, the 

ehock and general conr.;titutional disturbance are often considerahlc; old 
J~C'rsons, too, bear confinement badly, and, in suc·h, these injuries not nn
lrcquentl_v prove fatal, through the occurrence of congestion or inflamma~ 
tion of internal organR, the formation of bed-:;ores, etc. Under more 
fa\·orable circ:umi::tanccs the patient may reco\·er, union tnking place, if at 
all, by means of fibrous bands, and the limb remaining permanently 
:-hortcned and lame . 
. . 2. Extra-capsular Fracture of the GPrvi,r Ff'nwris is a lrRs common 
lnJury than the intra-capi:.ular rn.riety. It is, like the latter, usually, tboug-h 
l<'~!ii cxclusi,,ely, met with in adrnnced life,' and is generally produced by 
dtrecl, tbougb occasionally by indirect, violence, such as a fall on the fret 
or knees . 
. T~e line of fracture commonly corresponds with the anterior and po::;te

r1or rnter-trocbanteric lines, and the inner a.lmost invariably penetrates the 
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outer fragment, in surh a way as to split and comminute it into se,·cral 
portions. Either trocba.nter may be completely detached, and the fructure 
may in,·olve the summit of tbe shaft it:-;elf. Occasionally the fracture is 
coniplctcly impacted. The 8ymptoms are much the same as tho~c of the 
intra-capsular form of injury, the chief differences being that the trochanler 
mo,·es in an arc of still shorter radius, that the JJain is acuter and more 
superficial, and that the cffpitus is more distinct, the fragments being 
sometimes felt loose under the skin; the shm·fening (unless in cases of im
paction) is greater at fin~t, but does not undergo much subsequent change, 
while erersion is not so inrnriubly present. As this form of fracture 
usually results from direct violence, it is commonly attended with great 
contusion and swelling of the soft parts. 

The dijj'erential diagno;;:,is between intra.capsular and extra-capsular 
fracture may in many cases be made hy attention to the aborn-mentioncd 
pcc:uliarities, taken in connection with the history of the cai:;c, the age of 
the patient, etc. In cases of impaclPd fracture, the diagnm~-is is much more 
ditficult., and in such cases the surgeon must be very cautious in his exam
ination, lest he inad\·ertently remoi,·e the impaction, and thu~ seriou~l.Y 
complicate the condition of the patient; for in aoy fracture about the neck 
of tlie femur impaction is a most desirable circumstance, limiting the 
amount of shortening and favoring the occurrence of bony union Sett>re 
contusio11 of the hip may cause temporary evPrsion and immolJilit_\·, and 
thus simulate fracture; if the joint bt:i also the seat of rheumatoid arthritis, 
tbere will be superaclded shortening and false crepitu~. ']'he diagnosis, 
under such circumsta11ces, must be made by careful inquiry into tbe hi~tory 

· of the ca::;e and the previous condition of tbe patient. 
The prvgnosi,-; of extra-capsular fracture, unless the patient die from 

shock or general constitutional disturbance, or from some concomitant in· 
jury, is usually favorable. Bony union readily occurs in these cases, tbe 
amount of callus, on account of the comminution of the fracture, being 
nry large, forming stalactitic projt:ictions or ost<>ophytes, wbicb are lllObt 
abundant along tbe posterior inter-trocbanteric line. 

3. The neck of the thig-b-bone may be broken partly within and partly 
wifhollt the capsule; the symptoms woul<l, of cour~e, be essentially tho:.;e 
of the previously <lcscribed varieties, and the chances of bony union pro
portional to the degree in which the fracture was extra-capsular. 

4. Fracture through the 'l'rochanler .Alajor and Base of the Neck.-Tbe 
line of fracture in this injury, which is sufficiently described by its name, 
~eparates tbt! femur into two segments, the upper of which embraces the 
head, neck, and trochanter major. 'l'he signs of the injury are crepitus, 
e\' er:;iou, o.nd shortening of about three-fourths of an inch; bony uuion 
readily occurs. 

5. Fracture of the Epiphysis of the Trochanter ~lJlajor must be an ex
tremely rare accident, there being, according to Hamilton, but one authen
tic case on record. The diagnosis, I should suppose, could only be made 
during life hy ob::;erving displacement of the epipbysis, without the ordi
nary signs of fractured femur 

'l'reat111ent of Fractures of the Upper Extremity of the Fem.ur.-I 
ha\·e no hesitation in expressing my preference for the treatment of thebe 
injuries by means of the Rtraight position with moderate extension, when
ever tbat 1.uode of treatment is applicable. In cases of impacted fracture, 
any but slight extension is (for reasons already indicated) undesirable, and 
such cases may be treated by position alone, the joint being fixed by means 
oft he Jong splint, in nny of its varieties, or simply supported by means o( 
heavy sand-bags placed oo either side of the injured ruember

1 
the extension 
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n!Torclrd by n. weight of three or four pounds being sufficient to steady the 
limb and pre\·cnt mu~cular spnF<m. If the fracture be uniwpacled, the 
!:iR111C treatment should be employed, with the addition of more decided 
l'Xtension. For this purpose, Liston's splint, 01· tliat of Dc~ault {as modi
lied by Phy!-)i<'k and others), may be CO!l\'Cn irntly used; or the surgeon 
may employ Ilagedorn·~ apparatus, as modified by Gibson, or the less 
eumbrous contri,·aaces of Gt'O.:iS, Hartshorne, or H orner. The simplest 
mode of treatment, howe\'Cr, nncl that which I much prefer, is the old
fa:ohioned weight-extension, fir~t popularized in this country by Gurdon 
Huck, with the addition of saud-bags to either ~ide of the limb. Weiyht-
1•:rtem;ion is tbus applied: A i:.trip of adh\:sive pln::;tcr (cut Jengtbwi~e and 
well str('tchcd) is prepared, 2~ to 3 inches wide, and 3~ to 4 feet long. 
On the middle of this i:3 placed a block of wood, of the same width as the 
ui.lhcs ivc strip, hut four inches long and half' an inch thick; O\'er this, t~gain, is 
plncccl nnothcr adheshe sti·ip of the snme widtb, and l ~ to 2 feet in length; 
the block, whicb ii:; sometimes callcd the stirrup, is thus secured in the 
eentre of a Jong band, of which the upper twelve inches at either end are 
aclhesi\·e. The band is then applied to the leg on which exten~ion is to be 
practi!:icd, so that it adheres on either ~i<le from ju!St below the knee to just 
nhorc the nrnlleolus, the stirrup remaining as a loop about four inchc~ 
hc•low the oole of the foot (Fig. 150). 'l'be apparntus is fixed by two 

l'1G.t50.-Atlhe!1i\·e-plasterstirrupformakinge:ir::tensionincasesoffract11reoflbelowcrexlremily, 

or three broad strips passed circu larly around the limb, which is finnllJ 
:::iurrounded with an ordinary ~pirul bandage. 'l'he mallcoli should be pro
tectt>d by a layer of colton, to JWe\·cnt excoriation. It is well to allow a. 
~hort time to elapse before applying the extending force, so that the strips 
may become firmly ndbercnt. To the stirrup is fixed a cord, which pla~·s 
over a pulley fixed at the foot of the bed, and which carr ies the extend ing 
weight, wbicb, for fractures of tl:e neck of the femur, need not usually ex
ceed ~en or tweh•e pound~. Counter-exlension may be made by means of 
a permcnl bnnd 1 or broad adhesive strips applied to lhe lower part of the 
t~unk and fastened to the head of tbe bed, or, which I think preferable, 
t<lmply by elenting the foot of the bed, thus utilizing tbc weight of the 
body it~elf as the counter-extending force. The ~and-bags are mere!_,, 
long ba~s, like the 0 junks" used with Physick's splint, except that the~~ 
nr~ filled with clean sand instead of bran; the outer shou ld reach from the 
ax1l\a to the sole of the foot, and the inner from the perineum to the in
ll·rnal mnlleolus. 

Wliile I have recommended this mode of treatment for every case to 
whic~ it is applicable, it is but right to say that there are certain cases, 
e::<pecia il§ of intra-capsular fracture in old persons, in wbiah no apparatus 
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can be borne, and in which even confinement to bed is fraught with dan
gerous consequences; under such circumstances the injured limb should 
be simply laid across pillows, as recommended Ly Sir Astley Cooper, until 
the pain and inflammation which attend the injury have subsided, the 
patient being then allowed to get up in a chair or on crutches; bon.v union, 
under such circumstanc:es, cannot be hoped for, and the general rather tlrnn 
the tocal condition of the patient should be tbe object of attention. Jn 
some of these cases, a moulded leather or pasteboard splint, or a plaster-of
Paris bandage, may be used with aclrnntage. Senn addses a plaster-of. 
Paris dressing with screw-pressure over the trochanter to keep the s.epn
rated fragments in apposition. Colles, of Dublin 1 employs n modification of 
Sayre's apparatus for hip-clisen~e. 

2. Fracture of the Shaft of the Femur.-Tbis iojury may be 
met with at any age, and in any part of the bone; it is most freqncm, 
however, in the middle third. The accident commonly results from direct 
Yiolence, and the direction of the fracture is almost inrnriably oblique. 
The fracture is marked by mobility, shortening, evcrsion, and crepitm;, 
which are so nrnnifPst that the nature of the injury can scarcely be mis
taken. E.ffusion into the knee-joint, coming on some time after the injury, 
is due, as pointed out by Gosselin, to a subacute synovitis caused by 
blood leaking down from the seat of fracture to the outside of thesyno\·ial 
membrane. With reg-a rd to the vrognosis of fracture through the shaft of 
the femur, I ha\"C no hesitation in saying that I have never seen a per fed 
cw·e, either in my own practice or in that of others; by this I mean that 
I have ne\·er seen a cure without shortening. Without entering- upon n 
di:.:cussion as to the possibility of such a result (for a full and candid con
sideration of which question I would respectfully rnfer the reader to Prof. 
Hamilton's excellent treatige), I will merely say that I have seldom seen 
less shortening than a quarter of an inch, after fracture of the thigh, e\•en 
in children; and that I consider a shortening of from half nu inch to 
an inch a satbfoctory result in adults.1 It is to be observed, how
ever, tbat fracture of' the thigh in chilclrnn may C\'en cause tem7JOrary 
le11gfheni11g, from increased growth due to the irritation transmitted totbe 
epiphyseal cartilage at the lower end of tbe femur. The treatment of frac
tures of tb(l shaft of tbe femur is most conveniently conducted with the 
weight-exten!:;ion apparn.tus already d(>scribed, substituting, bowe\·er, for 
the sand-bags, long splints (either padded or provided with bran junks), 
which have the effect of fixing both hip and knee, a \·ery important con
sideration in the management of the~e injuries. (Fig. 151.) The cbestand 
pelvis should both be scrurcd to the external splint by broad and firm 
bands, while the splints themseh·es should be kept in position by similar 
bands passing at intervals across the affected limb. In fractures of the 
upper part of the shaft, there is frequentlr seen an anterior angular pro
jection, which is ~enerally attriiJutcd, aud is probably usually due, to the 
tilting forwards of tho lower end of the upper fragment; though that it is 
occasionally duo to the projection of the lower fragment, is shown by sev
eral gpecimens described by Mr. Butcher. ·whatever be the cause of the 
projection, it may require the application of a third, anterior splint, which 
should reach from the groin to abo,·e the knee, and should be well padded 
to prevent excoriation. After se,·eral weeks, when union is pretty well 
advanced, short moulded pastebonrd splints may be applied immediately 
around the seat of fracture, the long splints and weight-el'.tension being 

l The question of shortening in fractured thigh has lost much of its significance since 
Drs. Cox and Hoberts and Dr. 'Vight have ascertain~ hy measuremtmt that an iue· 
quality in the length of the lower limbs is often congenital. 
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continued as before, or, instead or the pasteboards, the plaster-of-Paris 
bandage may be substituted. Th is is tbe mode of treatment which I n.m 

FIG.151.-Wcight-exten<1ion with long 1!plint11 for treatmenl of fractured thigh; counter-exten'lion 
m11debyr11isingfootofbed. 

in the habit of employing in cases of fractured thigh, and I ha Ye found it 
to be as efficient as it is ~imple. Excellent cures may, howeYcr, doubtless 

Fm.152.-~.R.Smith'sao1eriorsplint,ap1iliedtoafractureofthethigh. 

be obtained by the use of other means, such as the various forms of appa
ratns already mentioned (pn.g-e 28~t), or the" suspension splint811 of N. R. 
Smith, of Baltimore (Fig. 152), and J. T. Hodgen and G. W. Broome, of 

}'IG.153.-COmpoundfractureofslrnftoflbigh-bone; trealrucnLbybracketcdlongsJ)lint. (EJU <.' USEN.) 

St. Loui~. Compound Fractures of the Thigh may be convenien~ly 
treated with the weight-extension apparatus, with the bracketed long splint 
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(Fig. 153), with a simple long- fracture-box (particu larly m;cful when the 
brnn dressing is to lJe employed), or, in sorue rare cases, with the old
fa!'.-bioned double-inclined plane, which was so popular at the en<l or the lost 
and the LHJ,!!innin i:r of this century. 1 

3. Fracture of the Condyles of the Femur.-Either coadyle 
may be broken off separntely, or there may be a splitting fracture betwt'Cn 
them, complicat ed w ith a more or less transver~e fracture through their 
base. Tbe i-:ymptoms are rnobilit_v, crcp itus-elicited by rubbing t_be con
dyles together-and1 if the fracture ex lend tLrou;..rh their base, shortening; 
thrre is also an increaf:e in the breadth of the limb around the condyle!', 
which persists after recovery. These acc idents may result from direct 
violence, or from falls on the knee (the patella, as remarked by Willett, 
acting as a wcd,ze in splitti ng the condyle.:; asunder), and are often followed 
by secondary inflammation of the kuee-joint, which may run on to suppu
rative di1'organization, endangerin g either the limb or the life of the pa
t ient. The treatment consists in placing the limb at rest in a stt·ai ,!.cht or 
almost strai,ght position, in a long fracture-box with a firm but soft pillow, 
a.nd in making moderate extension if there be much :::horten in g: i reco,·er.v 
will usually be attfrnde<l with more or less auchylo~i~. Separation of 
the Lower Epi]Jhy:::is of the Femur would require the samt! treatment 
ai-; fracture of the conclyles. Compound Fracture of the Femur, ir11;olu
ing the J(nce.}oinl, should, almost im•ariably, be considered a case for 
amputation. 

The time required for the trentment of a fractured thig-h may be said to 
be from eight to teu weeks; even if union appear firm before that time, the 
patient :::houlcl not be allowed to bear aoy weight on tbe limb, for fear of 
consecutive shortfjning, which l ba\•e known to occur nfter apparently 
complete recovery. 

Patella.-Fracture~ of the patella are usually met wilh in male adults, 
and are commonly produced by muscular action, the patella being broken 
as nu over-bent lever across the condyles of the femur; under such circum
stances the line of fracture is traw;i:erse, and tbe upper fragment may be 
drawn so:ne distance upwards by the powerful muf:eles of the thigh. Tbe 
patella is occasionally broken by direct violence, when the fracture may 
he commiiwted or longitudinal. The diagnosis is easily made: io trans
verse fracture there is almost always some displacement, which is increased 
hy flexing tbe knee ;2 while in com minuted or longitudinal fractures the 
nature of the case is rendered evident by the mobility and crepitus, which, 
under such circumstances, are very distinct. ]nobility lo wallc or stand, 
which is often spoken of as a sign of fractured patella., is, as remarked by 
Gouget, more apparent than real, the patient being able, thoug-h not will
ing, to walk, on account of the pain which attends the effort. The prog
nosis is favorable; thol1gh bony union is rarely obtained, especially in the 
case of transver::e fracture, the utility of the limb is not materially im-

Dr1. ~:~~:~~~r~%~n~~1ti:s~~;~;11~~~\~ i;~:~I~e~e~1~:c ~:1,~:~11::1~~~,' t\111:t ~!~~ ~~~~::~~ b:r 
the thigh the limb should be plared in the horizontal plane, in moderate abduction 
and outward rotation, with the leg flexed at a right angle <llld tl1e trunk elevated;" 
~~;:!1i~1~~:1:i~1111e :~~~~ require the patient to !!it on the sidti of thti bed, with his leg 

~~~~~g~~:;~1~~~~€.~i:~~(f i;A~S~;~;::.:~::~~~:r;~~;~~~~:~~i~.~:~~!5~(:~ 
patella,remainedmtact. 
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paired, nncl in !'t?nces ar.e .on record in .w_hich paticntR, after r~CO\'Cr.'\ have 
en.~ag-ed in duties requmag- ,!!reat ncllvll_r nnd strength of limb, although 
with a separation of se,·rrn l inches between 
the fragments of the pntelln. 'l'he treafolf'nt 
con~ists in placing- the limb in a strnil!ht po
sition, with the leg somewhat elenitecl, so as 
to relax the fibres of the quadriceps fcmo ri s 
muscle. 1 'rhc upper frap:mcnt of the patella, 

~~;~fis c~~'L :';i 1~!~,~~:~~~,~~:~.i~,~~~dh i~~ p!~~~ r1~~ 
b~r strips of aclbesh•e pla:-;trr fostenrcl to a 
Li-oacl posterior ~plint, prn,·idecl for lllC pur
po,.l' with notcbeR or cro~s-piecef;:. The 

~~:~~lie ali~~~l:r~cl "~l~il~~~~ ~;~ f~;~1':.e~~;.1~out1~.~~~ m:~~~ ~~~~:;;t~;en:'x~~~e~~~; :~:!~ 
around the knee, gives additional seC'ur it_v 
and firmnes.s to the pnrt. The limb should be rniRcd, si mply by pillows or 
lw an inclined plane. tbe relaxation of tbe qm1clriccps femoris rnu~cle being 
f1irtber s.~si:-<ted. if thought nece~sar~·. by elnati11g- the patient's trunk. 
Care must be tak(•Jl, lhi ,\·ith all fraeture:-: or the lower ('Xf!'elllit,v, to keep 
the foot :.;trictly at ri~ht ang-lcs with the leg', soar-; to asoid the" pointed
toc" d<'formity which is otherwise apt to ensue. This simple mode of 
treatment, whkh i:-; essentially the sumc ns that recommended by Han1il
tou, is quite nFi effic ient as the more complicated plans clevi:=:ed L.v Lonsdale, 
Amf'l'>hury, Cooper, Bur,;re. Callender, Beach, and others. .l\lalg-ai7nc's 
hookFi, and the ir various modification~. introclul·ed by Jl orton, Levi:-;, J.1\1. 
White, Stimson, and others, while doubtle~s effic ient, and prohaUl_v lc ~!:i 
dangerous than il3 usually uppo~ecl, are at least 1111necei:;;~ary, and, from 
their formidable npprarnncc, undesirable. A bC'tter mode of treatment, 
which has been revived by Gibson, Eve, and Blackman, consists in holding
the frn:.rmentR in apposition by nu·ans of an iron ring. Dr. lllackman thus 
twice 1;ncceeclcd iu obtaining bony union. It is certainly a safer plan than 
that of Volkmann, who, by means of a curved nC'eclle, caniecl n. stro ng 
l4ih-<'r wire around and b.,neath the patella, approx imati ng- the frag-ments 
by ti!!htening the rin~ thus formed. 'l'wynam adopts a s imilar procedur<', 
and Kocher and Bull:her operate in much the ~nme way, applying silk 
instead of wire, while KOnig e111ploys catgut. 'l'. Curtis Smith C'mploys 
anterior f:plints eunt>cl to fit the patella, and held together with elastic 
band:-;, and p!af':.ter-of-1''1ris ~plints are n$ecl in the same wny lJ;· J D. Bry
ant. Mnyo l=t ob~on pnF.sci:: pins transnr;.;t'ly above and bcluw the frag
ments, tying- the pin::.: together with lig-atures, and ~f y l es, of Duhlin, inf:crts 
the pins through thC' fragments tht'mf;:elvl'S; a simi lar procedure has also 
hccu employed by Ro!'lwell Park. Cameron, Li .:.tc r , and other,; , l'f'\·iving
an old plnn, wire the frafrments together (nnt iseptitally}. and ha,·e thus 
obtained good n"'$ults i but f;:Ubsequent amputation ha~ been rcc1uircd in 
Se\'era l cai:;;es, and at lrast tweh'e have tcrminatl·d fatally. The nnnexed 
tnlJle, harrowed from Dr. Cutter, shows the result of I SG cases. An addi. 
tional fatal ca~e (Dr. Byrd's) raises tbe number of deaths to 12. Subcu-
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to:neo11s suture is employed by Aitken, who bas devised a special instru. 
meat for the purpose. 

Table showing Results of Wiring Frarture.~ of lhe Patella. 

c.,,~. I ~ l~ ~~ I ~~ t~ i~ ]h ~i~ n ji! 
- -1-:-Receu-,--.ISt -48 ~ 12 13 9 6 2 1 

Old . . 53 16 19 12 18 'i R 1 2 
Others . 52 11 1 3 1 3 3 

Aggr(>gates . 186 75 35 I--;:;- 11 34 -;-;-I~ 6- 6 

1\lacnama.ra divides subcutancou~ly the quadriceps femoriH and ligamen'
tum patellre. ~Jany authors o.dvi:::-e that no drc~sings should b" employed 
until n JI swelling has subsided; hut this delay expoae~ the patient to the 
ri1'k of permanent ~hortcning of the rectus femori~. and I , therefore, think 
it bctler to apply the apparatus at once, though, of course, not too tightly, 
watching it careflllly, and being prepared to loo:-::eo it should the exigen. 
cib of the ca~e so require. After recovery, a pasteboard or leather cap 
i;;hould Le worn around tbe joint for some time, until the ligamentous 
hand~ which unite the fragment~ have attained the neces:.-ury <leg-rec of 
firmness to re1'ist nny orJinary force to which they ma.v be subjected. 

The duration of treatment. in ca!-ieS of fractured patella, shou ld be about 
s ix weeks, the joint being still longer protecled with a suita.ble cnp, as 
nlrt'ady directed. In nny case in which confinement would be inconve
nient, a pla;;;ter-of Paris bandage might be u::;ed after the first week or two, 
the patient being- then allowed to go ab"ut. 

Compound Fracture rif the Patella, involving-, ns it usnnlly does, the 
kneC'-joint, is commonly considered a case for amputation. Tbe elaborate 
st:ith;tics of Mr. Polnnd show, however, that this extreme measnre is in 
reality $eldom called for; thu$, of G~ cases treated without operntion, 56 
reco,·ered and only 12 died (17.65 per cent.), while of 7 in which nmputa· 
tion was performed, 5 rcco,·ercd nod 2 died (28.57 per cent.), and of 10 
treated by exci~ion, only 4 reco,·ered u.nd 6 died (60 per cent.). Of the 
whole 85 caseR, therefore, 65 recovered rind 20 died. Suppuration of the 
joint occurred in 43 of tho,,;c cases which terminated favornbly, and in all 
of those which proved fatn.1. According to 'l1urnhr's statistics, tbe func
tionnl re~ults arc better without thnn with suture of the fragments. 

Fractures of the Bones of the Leg.-Either the tibia. or fibula, or 
hoth , may be broken, the cau1-1e of tbe:"e injuries being- usually dired, 
though occnsionnlly indire(·t violen('e, and the line of fracture ~enerally 
ohlique, except in the upper pnrt of the tibia, where it is commonly trans· 
verse. If only one bone be broken, there will not be mnch di~placcment, 
the other actiug as a :-:p l int, except in fractures just abO\'C the ankle, when 
the foot inclineg to the injured :-;ide. Frnct ure of hotb bones, in the middle 
or lower third, is often attended with considerable diBplacement, the line 
of fracture being oblique (from abo,•e downwards, forwards, and inward,,;), 
and tbt• lower being drawn up behind the upper fragment:'i by the power
ful muscles of the calf. The cxi~tence of this displacement, together with 
undue mobility and crepitus, renders the diagnosis ensy; and even when 
one hone only is broken the nature of the case can be readily ascertained 
hy careful examination. A 11 V-shaped'' fracture, occurring at the juac-
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tiun of the middle and lower thirds of the tibia, is described by Gosselin, 
Hodge~, and other writers. The line of fracture is sometimes spiral, when 
marked axial deformit:· may ensue. Frncture of the upper end of the 
fibula hns been complicated with paralysis of the external muscles of the 
leg, in cases recorded by Duplny and others. 

Separation of the UppPr Epiphysis of lhe 'l'ibia ii;; a \'ery rnre acci
dent, there being, indeed, as far as I know, but five instances of it on 
record; one is ruentione<l by Mad. Lnchapp~lle, thC' ca~e being that of a 
new-born infant, and the injury ha,·ing been produced during delivery; 
othrrs are recorded iJy Stims..on, Ileu~.ton, and Manby, and the fifth occur
red in my own practice, in a boy eleven years old, who was caugh t between 

FIG>. IM an<l 156.-&:paration or upper epiphy·is or tihia. (From :i. specimen iu the museum or 
tbeEpiscojlal llos11ital.) 

the bumpers of railway-cars; the laceration of the soft parts was so great 
ns to require amputation, and the nature of the accident was thus ascer
tained Ly disR-ectioo . (Figl:). 155, 15!l.) Dr. Voss has recorded a case of 
~eparo.tion of the lower epi]>hysi." in which, in spite of the occurrence of 
nccrnsis, recovery witb a u~eful limb was ultimately obtained. 

1.'reatment.-For the treatment of the great majority of fractures of the 
leg, whether one or both bones be irwoh·ed, I know of no apparatus which 
preR.cnt:-; so many adnrntagef' as the old-fashioned frncture-box with mo\·
ahle sides (Fig. 157 ), containin_g- a soft but firm pillow; the frn.cture basing 
been reduced, the limb is gently laid in 
the box, the sole of the foot being ad
justed to the foot-board, with the heel 
well brought down, and rai:-;ed on a pad 
of cotton or tow placed beneath the 
tc•ncloAchillis. Thefootisthensecured 
hy a loop of bandage, and the s ides of 
the box brought up so as to make firm 
and equable pressure upon the fractured 
limb. Care must be tak(•Jl to keep the Fw.157.-Fracturc-box with mo,·able sidCl!. 

~~.~~-e~\ :v~i1;~~n a:p~ebe"~~1~e ti!~~· ~~~q~~nt acljustmeut, 1 to prevent excoria. 
lion of the heel by tbe use of the pad under the tendo Achillis, and of 
the mnlleoli by pads above nnd below those prominences, and to counteract 

l A couvenient, practical rule is to see al each visit that the ball of the great toe, the 
imier 111alleolus, and the in11er cond!Jle of thefemt1r ue all in the samti vertical planti. 
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any tendency to lateral displnrement by the use or RuitaLlc compre:-<"'C'. 
B_v strict attention to the8e pointi-i, I do not hesitate to J-;a.v that, i11 tliL· 
immen~c nrnjori ty of cases, as ,Q"Ood a cure can be obtn.inod with the simp!t• 
fracture-box as with any of the complicnted contrivance~ which the i11-
genuity of surgeons haR suggc5tcd. In fact, the chie f clilliculty with th .. 
fracture-box is that it is sv simple that surgeons arc apt to think thnt 
notbin,i:r is required beyond placing the lirub in it, and there letting it stny 
for th<' requi~itc number of wet·ks i and it is, I belie,·e, to the neglect 11f 
the i;:;.urgeon, rather than to any fa.ult of the apparatus, that are to lw 
attributed the bad results on which many modern writers, in objecting to 
the ui.e of the fracture-box, la\' such stre5s. 

If in cases of very oblique fracture it be desired to make exlen~inn, this 
can readily be done by means of the ordinary adhesive-plaster stirrup, 
pulley, and weight, tbe exte nding bands (whicb, of cour:,;e, must not ht• 
attached above the seat of fracture) being brought through slit::; in tlw 
foot-board of the fractlne-box. Certain cases of oblique fracturc1 may ht' 
best treated in the flexed position, and a ver.v good apparatus for this pur
po~e is the anterior splint of the late Prof. N. ll. bmitb (Fig. 152). 

The comfort of the patient may sometimes be promoted by ,-:11:;:pendin(1 
the fractur~d limb from a yoke attached to the sides of the hedstead, for 
which purpose either the ordinary fracture-box 1 or Salter':,; swing cratllt• 
(Fig. 158), or the" anterior splint" may be conven ient ly employed. 

After three or four weeks, when nu ion is prett.v well advanced, the limh 
may be advantageously surronnclecl with moulded and well-padded pa!-ite
board splints, being then replaced in the fracture-box; or the p\a!-iter-of
Paris bandage may be now ~nfely applied. The treatment of a broken le!! 
usually occupies from six to t•ig-bt weeks. 

I t is in ca:;es of compound fracture of the leg that the bmn dres.;:inq, 
introduced by Dr. J. Rhea B:nton, of this cit_,~, is partieuln.rly useful. It 
i:,; thus applied: iuside of an ordinary fracture-box, of suitable size, is placed 
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n sheC't of oil-cloth, or India-rubber cloth, and on this a layer of fine and 
clean brun about two inches deep; the fracture being- reduced, the limh ii; 
)aid in the hox, with a pncl of 1·otton beneath the tendo Achillis and around 
either mnlleolus, and a lnyer of the sa me ma.tcrial around the limb ju~t 
below the knee i the sides of the box arc then IJl'oug-ht up and secured, and 
more hrnn i:;; dusted and packed around and O\'CI' the leg- ti ll the box is 
filled, the fractured limb being thus firmly and C\·cn ly supported on all 
~ides. The same precautions as to position are to be obscn·ed as in the 
manag-emcnt of a simple fracture, the daily drcssinz con~isting in letting 
down one or both sidC's of the box, and, without cli:-LUrbin[.!' the Jimh. re
ntO\'ing the soiled bran with a spatu la, and replacing it with fresh matf'rial. 
'J'he grC'nt ndvanta,!!f'S of the bran c1reR$ing are its ~ implicit.rand cleanli
nrss, the brnn readily alJRorbin~ all discbargcR as they arc formC'd, and 
affording- n s ure protection n:.rainst nics; in rccC' nt l'flf:e~. the uniform JWC$
snreof the bran bas been, morcon~r, found Yery cnicicnt in checking- hemor
rha~e. The bran dre::s::;in).:' mny be employed in connection with t he anli
f:t•pti(' mNbod, the wound being- fir::itcorered with protecti\•e and sunounded 
with nntiscplic gauze. and the brn.n tbrn packed around the limb in the 
wn\· alrcaclv dc~crihed. 

Fracture of the Head of the Tibia into the knee-joint is apt to be 
complitatecl "·itb injury of the popliteal \"C~scl~ (~ee page 254). l''or its 
treatment, a fracture-box, long enough to li.x the joint, is f'mp lo.\·ed, suc h 
as wni:=. rccon1mrndcd for fracture::; of the conclylcs of the femur. The injury 
is often followed by nnch.vloFis. 

Fractures about the Ankle are, perhapR, more troublesom'"' thnn 
anv otbcr fractures of the Jc~. The fibula alone ma\• be broken, usuallv 
l!i\,ing way about three inches ahO\'C tbe joint ( Poll'~·f1·aclure), the tibiO
fibular li~anH·nts and the internal lateral lii;anH'nt bcin_g' ruptured, or the 
tip of th<' inner malleolus being- lorn off as well; or either malleolus may 
b<' l on~itudinally splintcrc<l into the ankle-joint (an accident commonly 
followed by anchylosis) i or, finally, the inner 
mnllcolus alone mnv be broken, the fibula. cs-~ 
caping. Any of the1'e forms of injury nrny be 
i;afely and conn?niently treated with the fracture-
box, the deformity being ohviatcd by frequent - _ =::. :::'=:: 

and careful adju$tmcnt and the judicious use of -...:.::::::: 
compre::.~cs. In the Cfl$C of Pott'i:i fracture, one Fio. 159.-wire rack for frac-
comprcss; should be placed on the inner side rnreofthcleg. 
aboi:e the inner malleolus, and another on the 
outer side, below the outer mallcolus, so a.:; to preFs the foot inwards. I 
llC\'Cr had occasion to u!?-e Dupuytren's !-iplint for fractured fibula, tboui:rh 
l douht not that when carerully npplied it. is an eflieicnt apparatuH. In 
the management of fractures of the le~, or in fact of any part of the lower 
extremity, the injured limh ~hould be protectC'd from the weight of the 
bedelothc:; Ly rncan!-1- of a su itaUle framework of bamboo, wood, or wire, 
fii:l ~hown in Fig. 159. 

In ~at:.C'S of fractu.red leg occu rring in nry young rhildren, or in adults 
f:ufl'crmg from mama r.t polu, \\"hen no restra.int cnn be borne, it is a good 
plnn to burrolmd the broken lirnb with a soft. pillow, which is held in place 
b,r lll<'Olhi of firm bandages; the pnrt can then be tossed about without 
n..;k of further injury. 

Fractures of the Bones of the Foot.-11 be onh· tarsal bones, 
the· frncturo:; of which rClJLiire special notice, are the caivUneum and the 
aistrayalvs. 
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The Calcaneum may be broken by direct violence, or by muscular 
nction; the line of fracture may assume any direction, and, when the in
jury results from direct violence, the fracture ma.y be comminutecl or im
pacted. If the tuberosity of the bone only be separated, the fragment may 
be drawn upwards for a considerahle distance by the action of the gastro
cnemius muscle, whereas, if the fracture be t.broug-h the body of the bone, 
there can be little or no di~placcment, the fra~ments being held in place by 
the lateral ligaments. The treatment , if thel'e be no diRplacement, consists 
merely in placing the limb in a fracture-box or on a pillow, and combating 
inflammation by evaporat ing lotions, etc., applying subsequently splints or 
a gypsum bandage. When the posterior fragment is drawn upwards, the 
foot should be kept in an extended position, so as to relax the gastrorne. 
mius, by means of a well.padded anterior splin t, or, which I prefer, the 
apparatus already recommended for rupture of the tendo A·chillis (page 
233). 

The Astragalus is almost invariably broken by the patient falling 
from a beight, alighting on bis feet. Simple fracture of this bone is rarely 
attendPd with displacement; in fact there are, as far as I know, but two 
cases of tbe kind on record, one reported by Dr. Norris, and one by myself. 
In the former, the displacement was downwards and forwards; in the 
latter, downwards, outward::;, and barkwards. 'l'!Je treatment consists in 
reduction (if practicable), the limb being then placed in a fracture Lox, and 
subsequently dressed with pasteboard spli11ts or a gypsum bandage. If 
reduction were impracticable, in a case of simple fracture, I should be dis· 
posed to temporize, reserving excision (which is usually recon1111ended 
under such circumstances) as a secondary operation, to be employed should 
slough in g- or necrosis ensue; in Dr. Norris 1s case, the displaced frag-ment 
was excised by parton, but amputat ion was subsequently required, and 
the patient ultimately died, a year and n. half after the occurrence of tbe 
accident. Even in fractures nnattended with displacement, necrosis may 
follow, when secondary excision of the affected portion will be required; 
in a case of this kind under my care at the Episcopal Hospital, I remo,·ed 
the greater part of the astragalus nearly three man tbs after it was brokt:n, 
with the happiest results. 

In a Compound Fracture of the nstragalu~, if reduction were imprarti
cable, f shou ld advise complete excision, which B.ognetta (whose paper on 
this subject is classical) considers preferable to excision of the displaced 
fragment only. ·when, howC\'Cr, such an injury is attended with much 
comminution, or is complicated with fracture of the malleoli or other tarsal 
bones, amputation will often be r~quired as a primarv operation. 

Fractures of the Metatarsal Bones or Toes are usually pro. 
cluced by direct violence, and, if attended with much laceration, commonly 
require amputation. In cases of simple fracture, it will be sufficient, after 
effecting reduction. to apply a plantar splint and to place t!Je limb in a. 
fracture·box , the dre~sing being· changed, afte1· a time

1 
for pasteboard 

splints 01· a plaster.of.Paris bandage. 
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CHAPTER XIV. 

DISLOCATIONS. 

A DISLOCATION or luxation is a displflccmcnt, as re,a-ards their relati\·e 
position, of the bones which enter into the forn111.tiou of a joint. Disloca
tions are variously classified: tbus they are said to be traumatic, patbo
logico,I or spontaneous, and congenital. Traumatic dislocations are such 
as result from the sudden application of force; pathological or ~pontaneous 
Juxations are such as occur from an alteration io a joint as the result of 
di::ocase (as in tbe dislocation of the femur in hip-disease), or simply from 
a paralyzed condition of the musclas around the joint, without any evidence 
of disease of the articuhttion itself; while ronge11ilal dislocations are, as 
the name implies, such as exist at the moment of birth (though often not 
rcco~nized uuti l the child attempts to walk), being usually due to original 
malformation of tbe parts concerned. ' \ 'hen the term dislocation or luxa~ 
tion is used alone, it is geuera.lly understood to mean one of the traumatic, 
or, as Ilamilton calls it, accidental variety. ·when d i:;location occurs in 
the form of joint designated by anatomists as "arnJJhiarthrosis" or 
"mixed articulation," it is sometimes called diostasis, as in the separations 
between the first ant.I second bon'3S of the sternum, between the vertebrre, 
or at the pubic or the 5'acro-iliac symphysis. 

Dislocations are further classified as complete or simple, 
cumpound or complicated,· as recent or old ; and or con· 
secutiL-e. 

In a complete dislocation, the bones which enter into the formation of 
the joint are entirely separated from each other; in a partial or 1'ncomplete 
luxation (a lso called a ~ubluxalion), the articulat ing surfaces rcm:tin in 
contact th roug-h a portion of their extent. '!1he terms simple, compound, 
and complicated bear the same relative meanings as when applied to frac
tures. Compound luxatioas may be made so directly by the luxating 
force, or may become so through rupture of the overstretched soft part::; 
which surround the dislocated joint. Among the most serious complica
tions of a luxation may be mentioned fracture of either of the articulating 
surfaces of the inju red joiut, and rupture of the main artery of tho limb, 
as of the popliteal in backward d islocation of the knee. A recent dislo
catio11 is one in which time has not been afforded for the production of in
Hammatory changes in the articulating surfaces and :.:urrounding tissues, 
or at least not to such a degree as seriously to impede reduction ; an old 
dis.location being, of course, one in which sulficient time has elapE=ed to 
p~rmit such changes to occur. A primitive Juxation is one Ill which Lbe 
d1splaced bone remains in the position into which it was first thrown by 
the luxating force. A conser11tive dislocation is one in which the dis
Jl.lnced bone has secondarily changed its position, either under a C'On
trnuanre of the influence of the luxating force, or as the result of s ubse
quent mnsculnr contraction1 or of the surgeon's manipulations in attempts 
to f'lfect reduct ion . 

. Causes of Dislocation.-Aqe nnd .SPx are Predisposing Oavses of 
dislocation only as far as they infltience the exposure of the individual to 
external violence; thus these accidents are rare in infancy and in old age 
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bein:.r u~unlly met with in those in nctive o.dnlt life, ond much morr frt•
qucntly in men tban in women. More important predispo:;:;ing cau:.e!oi nrt• 
the anntomfrol relations of the joint, nnd the condition of the neighboring 
1n11scles and ligcrnumts; thu~ tbc ball-and-socket joints are more linhle to 
luxation thn.n the ging:lymoid, whilr persons of vigorous mu!'cular frnme 
nre less cxposecl to the::e injuries than those who!'C ti:;sues are rela.x<'d and 
fechle. The following table, C'ompiled from :.'IIal,!!nigne's statistics, sho"·i-; 
the relative frequency with which various parts arc dislocated:-

Casefl 

Jaw 7 El how .I!) Fe-mnr 40 
Vertebrre 4 Radius i Patdla 2 
Pelvis l Wrist 16 Knee n 
Clavicle -12 Thumb 20 Ankle 31 
Humerus :3i0 Fingers. 7 Mt:!talarsos 2 

Atrophy and JJarolysii:j of a. limb predispose it to dislocation, as do likC'
wii:c ~lrefrhing and rela:ralion of ltganumts from articular effusion, or 
from JlrC\·ious di~location, ulceration, etc. 

'l'he E:rciting Caw.;es of dislocation are P:rlenwl violence, direct or in. 
direct, and rntu;cular af'lion. The latter is the more usual agent in till' 
production of pathological dis/o('ations, when it acts slowly and grnliually i 
traumatic luxations may also, however, he traceable to tbe effect of mus
cular action, c~pccially when the joint has been ])l'e\·iously weakened by 
anv of thr en.uses abO\'C mentioned; thus casco arc recorded by Cooper, 
n.~yncs, rn.zelow, and others, in which patients po~scssed the power of 
producin~ dislocation by a voluntary effort, and l have my:;clf f:een ;;urh 
a cai;;e iu the per:son of an epileptic woman, who ,,·a:s in the habit. of dis. 
Jocating- her hip in the public streets as a means of exciting- ~.rmpathy. 

Symptoms and Diagnosis of D islocation.-'L'he n::iual ~i;.rns of 
di::ilocation are: (I) a change in the shape of the joint nnd in the relatire 
posit.ion of the articulating surfaces, the extremity of the dislocated boue 
being- oftl'll felt in an abnormal position; (2) an nlturntion in the Jen~lh 
of the liml;, either shorteuin,!! or elongation i and (3) unnatmal immol;ility 
of the afkctcd joint. The firs.tis the only symptom which can be con~id· 
ered e~!=tentinl, for in partial luxntions (as of till' elbow) there may be 
neithrr lengthening nor shorteniug, and if the articular ligament:; be ex· 
te11!->i\'cly lacerated, there may be a positive incrca::--e instead of di1ninution 
of mobility. From a fracture in the neigb1Jorl1ood of a joiat, a dislocu· 
tion may mmall.\• be di$tiug-uishcd by observing the immobility (when thnt 
i:-: pre~eut), the ab8ence of crepitus, an<l the fact that the du•placement 
when remm:ed by redaf'lion does not reforn. 'l'rue Crt>pitus does not 
exi::.t ia a Crtf::C of pure di:.;location; there i:;;, however, a rasping or crnrk· 
ling sound, due to effusion or inflammatory changes io the articular struC· 
tu re~, 01· i-;imply to dryness of the joint from rupture of tlie cnpsulnr li,!!a· 
ment and es<:ape of the synovin.J fluid; this sound may be clcvelopccl in 
the cour.!:ie of a few hours, and may readily be mil:'itakcn for the crcpitus 
of a fracture in which the proccf::s of repair has already begun. Again, 
while di,.:.piarement doc~ uot. always recur in ca~es of frncturn, it may 
recur in n case of dislocation, if there be much laceralioa of the ligament· 
OUt:i ti~l"ues, or if the articular surfaces themseh"c:3 have undergone struc· 
tural changes from inflammatory action; thus in uld lu:xntioas of tbc hip 
it i!-i often easier to effect than to maintain reduction. Bence, no ont' of 
theHe symptom8 can be considered as in it~elf pathognomonic, and it is 
found in practice that the most experienced surgeons are ocCa$ionally 
liable to err in tbe <liagnosis between Juxation and articular fracture. 
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Dislocation, like fracture, is common ly ~ccompanied by vain, swelling, 
and erdiymosis; wide-spread e:ctravasatwn may occur from rupture of 
\'e:-;sch;, and 7>aralysis (temporary or permaricnt), or neuralgia, from com
pr('~:-.ion 01· lacerntion of nr i,irhho:·i ng- nerves. 

Articula r Changes P r oduced by D islocat ion .-The immediate 
etfc.<:lii of the cli:-: loration cou:-;i:4 of a rnptu1·e more 01· less extensive of the 
cop,ular li:rnment, with or witliout laceration of the other Jig-amen ts of the 
joint, and of neighborin~ tendon::!, muscle~. ve:-~el:-:, and nerves i in cn~cs 
of cli:--\Ocation from lllUSCll)ar action, howCYCJ'. thccapsulllr ligament may be 
merely stretched, without rupture. If the luxation be promptly reduced, 
the laceratNf. :-.lructures are g-raclually restored to their uormnl condition, 
thou~h the joint is often left pernrnnently weakened, and paralysis or neu
ralgia ma:• continue for an indefinite period. Jf reduction be not effecled, 
the articu lar surfaces themseh·es undergo cha ngef'i. In a ball-nnd-socket 
joint, the old ca,·ity becomes lillccl up, and its mnrµ-ins nb~orbed and flat
tened, while a new socket i::i commonly formed around the head of the 
dislocatf'd bone, which changc5 its shape a11J Lecomes gradually accom
modated to its new po:-;ition; if, howe,·er, tbe bead of the bone rests upon 
muscle, instead of a new socket huing formed, the soft ti~E=ues undergo ton 
densntion, forming a cup-shaped caxity of fibrous ~trncture, which beconi<:•s 
attached by its margins to the displaced bone, and is lubricated by n syno
,·ia-like fluid. J n the hin~e-joiuts similar changes occur, the os:-eous pro
minence" being rounded off and the displaced bones grn.clua.lly accommo
datiug them~clvcs more or less pe r fectly to their new po:;itions. The~e 
changes, which occur wilh comparat.h·e rnpidity in childhood, take place 
vrry slowly in adult life, often occupying several year:; in their completion. 
At lhe snme time the surrounding muscles and tendons become shortened 
and ntropbied, and abnormal adhesions often form between the dbpluccd 
hone~nncl neighboring ner\'OUS and vascular trunks-a circumstance which 
ha'i :;ernral times been the cause of fatal hemorrhage in attempts to reduce 
old diolocations. 

Prognos is.-l n some ca~es1 beyond a temporary stiffness and weakness 
of the part, a dhdocation appears to entail no u npleasant consequences i but 
in the majority of instances, a limb which has been the scat of Juxation 
will not be completely restored for months or even years, 01· occasionally 
during the whole lifetime of the patient. Au wl'reduced dislocation of 
cour.;e causes permanent disability, and yet it is surpri~ing to what an 
extent the di~placetl parts accommodate themseh·es to their new po:::.itioo:;, 
the utilit~· of a limb after di:;Jocation being often much greater than would 
be thought probable in ricw of its evident deformity ; i;:o that it is some
times a question, in cases of old dislocation, whether reduction would be 
de:::irnblc, e\·cn if it could he accomplished. 

Treatme nt.-The ind ications for treatment in any case of dislocation 
may be said to be to elfect reduction, to put the joint in such a condition 
t ~rnt the natural process of repair may take place without undue inflamma
llon, and to encourage the restoration of the functions of the part . 
. R,..duction.-'l'his should lie effected, in eHry case, at the earlieH pos

!'Jble moment. While I have advised that in cert1Lin cases of suspected 
fracture minute txamination should be delayed until after tbe subsidenclj 
of swelling, the case meanwhile being treated a::; one of fracture, in a case 
of suspected dislocation no such tempor izing course would be justifiable, 
for the reason that while reduction in a recent case is usually quite easy, a 
".ery short delay wi ll render it difficu lt, and in somH cases almost impos
sible. Ilence, if the natu re of the case be not perfect ly clenr, the surgeon 
should not hesitate to employ anrestbesia as an aid to diagnosis, more par-
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t icularly as the U!'e of the anrosthetic will g reatly facilitate reduction, 
should tbe existence of a dislocation be determined. 

rrhe principal ol>stacles to reduction, in any case of luxntion 1 n.re mus
cular resistance and the anatomical relations of the joint. There are three 
distinct elements to be considered in estimating the influeuce of the muscleR 
in hindering reduction; these are (l) the passive force which the mu~clcs 
possess in common with the oLher soft structures of the body, and which 
is brought out by the stretching of their tissues across the displaced boa,v 
vrominences; (2) the adive force, whereby the patient voluntarily though 
unconsciously resists the surgeon's efforts at reduction; and (3) a state of 
rejte.r tonic contraction into which tbe muscles are thrown as tbe result of 
the t raumatic irritation produced by the injury itself; this, wbich is the 
most important form in which muscular resistance is manife~tcd, is more 
and more fully developed as the luxation remains longer unreduced. l t 
often bappens that if a patient is seen immediately upon the occurrence of 
a dislocation, the muscular relaxation, due to the general state of shock 
which accompanies the accident, is so great thi1t the displacement can be 
reduced with the f!'l'eatest facility, and, indeed, is often so reduced by the 
by~tnnclers or by the patient himself. The knowledge of this fact led sur
geons, before the discovery of anrestbetics, to prepare patients for the 
reduction of lnxations bv the use of the warm bath, the administration of 
tartar emetic, and eve1~ general bleeding. To obviate the unconscious 
though voluntary resistance of the patient, the older surgeons laid stress 
upon the importance of surprising the muscles, as it were, by diverting 
the patient's mind, by asking a sudden question or making an unexpected 
remark, at the moment of attempting reduction. 'rbe tonic, reHex contrac. 
tion of the muscles may be overcome, to a certain extent, by the use of 
opium, especially by tbc hypodermic method, or, as was done by Physick, 
by inducing intoxication; but a more efficiP.nt and trustworthy plan than 
any of these, and the only one whicb is habitually resorted to at the pre
sent day, is the administration of ether or chloroform , so as to produce 
anrosthesia and complete musculnr relaxation. Anrestheti<"s are indeed in
>aluable in the treatment of dislocations occurrin,i:r in vigorous adults; but 
in cases met with in childnrn, or in adults of feeble and relaxed rnusculnr 
frame, reduction should be attempted, and may often be conven iently 
effected, without anresthesia. 

Muscular resistance having been overcome, all that the surgeon has to 
contend with, in a case of recent dislocation, is the hindrance to reduction 
presented by the anatomical e.trncture of the ,ioint, the shape and altered 
relations of the articular surfaces themselves, and the condition!=- of tbe cap
sular and other ligaments whicb in a state of health keep the bones in 
apposit ion. Hence the paramount importance of an accurate knowledge 
of anatomy in undertaking tbe treatment of these cases; as Prof. Ilam
ilton well observes, in a very large majority of instances force and perse
verance will finall_,. succeed, by whomsoever they may be employed, but 
they succred at the expense of great suffering, and perhaps permanent 
injury to the patient. It is the mark of the skilful surgeon not to employ 
blind foree •. but to adapt his manipulations to the exigencies of the case, 
gently eludmg the resistance to his efforts , and making the JigamenB, 
muscles, and bones themselves act as efficient mechanical powers under 
his intelli_rrent guidance. 

In tbe immense majority of cases, at least of recent dislocation, reduc
tion can bP. effected without the use of' greater force than can be applied 
simply through the bands of the surgeon and bis assistants. The pro-
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tesses by which reduction is f'ffl1cted are three in number, viz., manipula
tion, extensiou and counter-extension, and direct pre~sure. 

1. Manip1dation.-This term i:5 used in a technical sense to descriheeer
tnin movements by which the ~urgeon aim1-; to effect reduction by utilizing 
the structural elements of tbc joint itself. 

2. Extension and Cou11ter-e.rte1uiion.-1Iere the proximal ttrticular sur
face is fixed by the knee or heel of the operator, Uy the hands of an asi::;is
!tlnt, or by means of a folded 8heet, padded belt, etc., while 
the extending for<·e is applied directly by the surgeon's 'l 
hand:5, through the medium of bandages or towels !"ecured ( ( 
with the clo\·e-bitch knot (Fig. 160), or by otill more pow-
erful means, such as the compound pulle.v (Fig. 182), Fahne- . 
stock's and Gilbert's rope wincllnss (Fig. 180), Bloxam's . · 
tourniquet (Fig. 181 ), or Ja.n·h; 1s adjuster. Contin11ous 
Elastic E;clension, b.v meanb of India-rubber ba11ds, has Frn. IGO.-C'lo\.'e 
been utilized by H. G. Davis in the treatment of old dis- bitch 
locations, nnd by tbis means Dr. Davis claims to ha,•e re-
duced a di1'.'loc11tion of the hip of fourteen years1 standing. Continuous 
extension as a preliminary to reduction has also been succesofully employed 
by Doutrelepont. 

3. Dfrect Pres.sure.-By this a.lone, or in combination with the othf'r 
methods, it is often possible to simply pusb the displaced bone into it:> 
normal po~ition. 

When extending band~ are used, great care should be taken to prevent 
their excorin.tin7 tbe soft parts; for tbis pul'pose they should be smoothly 
and e,·enly applied, and shou ld be wet-a wet bandage being less apt to 
sli p, nnd producing IC'ss friction , thnn one thnt is dry. These bands ma.y 
be applied directly o,·er the displaced bone, or to the furthest extremity of 
the alfected limb; thus, in luxations of tbe humerus1 they may be fixed 
abo,·c the elbow, or around the wri:0;t. 

I hnvc already indicated my preference for simple and gentle means of 
effecting reduction in cases of dii;location, and may a<ld that, in my own 
practice, I ha.,·e ne,·er had occasion to re~ort, in recent cases, to anything
beyond manipulation, with manual extem;ion and pressure i and thougb I 
should be Joa.th to P.ay that more powerful means should ne,·er l)e employed 
in cat<es of recent luxation, I cannot help thinking that the pulleys, and 
e,·en extending lacs, a.re less often required in the treatment of the~c inju
ries tban is commonly suppo~ed. 

Afle1·-treatment.-This con1'ists in placing- the joint at complete rest, by 
the use of su itable bandages and splints, as in ca$es of fracture i if there Le 
much inflammation, it may be necessary to len,·e the part exposed, for tlrn 
application of e''aporat ing lotions or othf'r topical remedies. Opium may 
be usell to relieve pain, and the genera.I condit ion of the patient Bhoulcl he 
attended to, laxatives, diaphoretics, etc., being administered, if nece1'sary. 
'l'o encourage the restoration of function, passi,·e motion ~hould be em
ployed as soon a.s the inflammntory symptoms have subsided, usually in 
the course of the second or tbird week. Loss of tone in the muscles 
should be combated by the use of friction, elect ricity

1 
and the cold douche, 

nod by the cautious administration of stn-cbnia. 
Compound Dislocation is always¥ a very grM'e accident; if the 

woun.cl be ~ma ll and clean-cut, with but little concomitant injury, it is 
occa~1 onally pOS!Sible to save the part, by effecting reduction and tben 
trentm~ the case simply as one of wounded joint; but if t.bero be much 
laceration, and especially if there be a fracture of either or both articular 
extremities, exci.sion or amputation should be pcrformed1 according to the 
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pn.rticulnr joint affected, and the extent of lesion prer:C'nt. .As rar ns any 
g-cnernl rule can be gi\'en in such ca~es, it may be said thnt the sur7eon·s 
first thought t>hould be of exci!:iion, except in the cnl'ie of the knee, wbcre 
amputation i'i preferable. 

Complicated Luxations.-'fhe complication of di::;location with 
fradure has already been considered in Chapter XI r. A graHr compli
cation is 1·11pl11re of the main artery of the limb. This has occurred in 
connection with dislocations of the shoulder and of the knee i in the formC'r 
situation, ligation of the subclavian artery (after reduction), as !:iUt'CC:-'-· 
fully practised in casces recorded h~' H .. .Adams, \Vnrren, Let'~i·nnt, Crns, 
and Rushton Parker, would be indicated, and in the latter (as a general 
rule) amputation. 'l'he con!'cquenc.:e of non-interference would he the 
formation of a dilfo.scd trnumntic aneurism, which woulJ proYe fatal either 
by hemorrhage, or by the supervention of gnngrene. Exten~i\'C l'X
trnvosation from the rupture of the smaller Yes:-;qls may, however, occur, 
and moy usually be succes!'fully treated by the enforcement of rest and 
the use of entporating lotion~. Pu.ralysis from r·ompression or r11pt11re 
of nert,·P.-trun!.::s is occa~ionally met with as a c:omplicatioo of luxatioo, 
and is to be treated h\' the ui::;c of friction, electricitv, etc. 

Old DislocationS.-The reduction of old disloc"atiou~ is attended with 
more difficulty, and likewise with more ribk, than the reduction of recent 
dislocationi:;. The increased difficulty is due to the permanent contraction 
and strnctural changes which occur in the muscles1 to the abnormal adhe
r:;ions \\'hicb form between the cli~placed bone and the pnrts with which it 
is in contact, anrl to the changes which ha\·e already heen described as 
taking place in the articular !-rnrfocC's thcmsel\'eS. The increased clangers 
which attenrl Plforts at reduction in these ca~es arc dependent on the :-;ame 
mol'bid changes: among the accidents which ha\·e occurred under the~c 
circumstances may be enumerated laceration of the skin and subcutaneous 
tissues, rupture of muscles in the neighborhood of the dislocated joint, 
deep-seated inflammation and suppuration around the joint, rupture of 
arteries, vein~, or nerves, fracture of the dispifu:ed bone or of neighboring 
bones, and finally a\·ul::;ion of the entire limb, as happened in a l'emarkuUle 
case reported by Guerin. Hence, while greater force is required in the 
treatment of these cases than in that of recent luxations, the employment 
of such force is always attended with considerable risk. Even manipu
lation without extension is not free from danger, for the displaced bone 
may, in its new position, haxe acquired adhesions to the main artery or 
vein, rupture of which, in the action of reduction, would probably cau:-;e 
serious, if not fatal, hemorrbag-e. 

It i::; impossible to tix any definite period beyond which reduclion should 
not be attempted in cases of old dislocation. Nathan Smith reduced a 
luxation of the shoulder nenrl_v a year after the accident, and luxations of 
the hip have been reduced hy Blackman, and by Smyth, of New Orleans, 
at period~ respectively of six and nine months after the reception of the 
injury. Even if the attempt at reduction fail, the surgeon's manipulation:i, 
if practised with caution and gentleness, may be of service in increasing 
the mobility of the limb, and thus adding to its usefu lncss in its abnormal 
position. Hence, in the case of dislocation, e\"en of serernl months' stand
ing, provided that the effort were warranted by the general condition of 
the patien.t, I should recommend nn attempt a.t reduction, undertaken, of 
course, with the extremest caution and delicacy. The patient should be 
tboroug-hly relaxed by anresthci;ia, and gentle manipulation and moderate 
extension then employed, so as to stretch or !-llowly sever any morbid ad
hesions, and allow the displaced bone to be grndually brought into its 
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proper po~ition; or the elu~tic extension recommended by Dr. Davis 
might be resorted to, ?1!d would ct:rtainly be worthy of a. trial in the 
e\"Cnt of other means fatlinµ-. 

::>11l><·ttlanP011R Dil;ision of Jllu~<"le~, Tendons, antl Ligaments was pro
po::-l·<l by Dieffenbach us a preparatory meal"11rc in the treatment of old di::;
locutions, and by thi~ plan thnt ~uq.reon !:-:ucc<.•eded in effecting reduction in 
a ('a~e of luxntion of the humerns of two years' stand ing. Jn the lrnnd.; 
of other:', however, the operntion ha..; not hcen generally !HICCel"~ful, while 
it ha:-.. occa,,;ionally .!.!.i\'C•n ri~e to e.xtenl'iive ::-uppuration and !:>.loughin:.r. Suh
cutuncou~ 01'tcotomy has been succ<·~:--fully l'111ployecl by i\l('arl" and Morton 
in cnH~R of irreclucillle dh1locatio11 of the t-;houldc r. Yo\kmunn, .Mnc
Cormac, and Penro::-c ha\·e ~uCCCl"~fully exci:-ed the head of the femur in 
Jon~-standing cai:;e:s of bip-di~location, and pnrtial excision in old dh-loca
tions of the elbow hos been !'.UCCt'i<~fully employed by l'everal surgeon~. 
inc:Judin~ Stimson, ) l oyo l?.ob~on. ond my!"t:if'. 

1'reatment of A('(·identi::o<·r·m-ring cforing Attempl.'f at Reduction of Old 
Di:.:lof·otion.'i.-lf :~ (raf'fure occur in the effort to reduce nn oh.I disloca
tion, the u11empt should be at once flis:.continued, nnd the broken hone 
placed in sucb a po!iition a~ to fa\·or union. The r11pl11reof an important 
t1111.'fde, such as the pcttornli~ major, would likcwil"C oLlige the su rgeon to 
de~i~t from further efforts at reduction. R11pture of lhe 111ai11 arlery, with 
formation or o traumatic ancuri~m, i:, a n:•ry ,!!rave nrcident when occurring 
nndt'r tbc~e circum~tanccs i it hn:-i hec•n chiclly met with in the ca;.:c of the 

~'.:l:11~~1Ju~~~r~p::~ ~~':;~:c~~:~;~~~ 1~1~~~f~~~o~:,~~ t~~~~lu~n~~·~1~~· v i~·~'.l~~e ~:; 
the effect of pn·~~nre, to amputate nt the shoulder, to ligate the !'<ubclavinn, 
or to resort to the "old opera.lion," laying opr•n the soc, and tying the 
"<'""'d nLore nnd below the point of rupture. The latter course ha:--, ac
('Ordin~ to 8tim~on, been adopted in i cases (2 of them, howe\'er, haring· 
bl'en C!l$C:::: of recent Juxa.tion), but in C\'cry iiu;tnnce with a fatal rc:;u\t. 
Li/!otion of the subc:la\'ian has been practi:-ed, in all, in 15 ca~es i 10 time~ 
lur rccl·nt di:·docation, with 5 recoveries and 4 death!) (the re~ult in one cn:-c 
heiu~ unknown), and 5 times fo r old dhdocation, with only one recovery 
and four dl·nth;.;. J n a cat.-1e of ~uppo;-:.ed dislocation. which afterward:; 
pro\'ed to ha,·e been a fraeture, Blackman tied the axillary artery in its 
upper portion, but the patient died on the elrventh dny from hcmorrha[.re i 
and a ca::-e in the ~ewcaotlc-upon-Tyne 1 ntirmary Jikcwis;e prO\' Cci fatal 
from hrmorrhage after an unsuccc~:-ful attempt to secure the ruptured 
,·e:-scl. Amputation at the ~houlder-joint succeeded in the hands of.Jung-
kcu, but, pro\·ed fatal in cn:-cs recorded by Bell, Jkllamv, and Le Dcntu, 
the laltcr badng bet·n a C'a1'e of recent lux'atio11. Huptu~rc of the axillar.v 

[\;i,f ~~,~~~:\'.~]i[f:~~~~:~~~~~~{:j~::;~T: 
thu!-1 treated han ended fatally. 1 'l'he infcre11ce from thl':-;e fignrt'~ would 
~t·em to be that, if the ~ym1nonb were urgent, ligntion of the subda,•ian 
!:-h.oulcl lie pci·forml'cl in a cm;e of recent dislocution, nnd in one of olll lnx-

~~~i;~~~~,·:'g;:j~~!f;r"~~:~a'::i~r~:~~:•i·~'i:1~~r:~~~~r:~::l;:~;~£{;:~1~11~~:!~~::£~~ 
1 Tlw 14th ca;iE" occnrrt!<l iu the practice of )Ir, llolmes . The patient refused to ]Wrt111lauyoperaliou. 

20 
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of which I ha,·e seen one instance. '!'he patient rcconred after amputatioa 
ahove the {']how. 

Spontan eous, P athological, and Congenital D islocations.-In 
the tl'l'UtuH.'ntofthe::::e ca:-es there is usually not as much dilliculty iri ejFff'finy, 

n~ in maintaining reduction. Gntfri11, 
Brodhur:-.;t, Barwell, and others lunr 
surces:;fully crnployPd ~ubcutaneous trn
otom\' and nwotomv, followed b\' con
tinued extensiOn, in lhe treatment Or con
genital Juxations, and the :::ame treatment 
rnig-ht be adopted in cn~es of pathological 
di:<locations, provirlcd that no active joint 
dif:;.ease were present at the t ime of opC'ra
tion. Esmarch succeeded by exteu~ion 

~~~~~,,~1~~dB~:lc8~1.n:~~t:1~~~~~~~: i~1r:~:~·1~·~~ 
and fixation combined. Hoffa. divides the 
~hortened tissues attached to the trochan
ter, and deepens the acetabulum with 11 

chisel, and bis plan bas been followed by 
Denute, Broca, and other surgeons. Rose, 
H.cyher, Hemmer, nnd .Margary ha\•e sue
cessfully trent'°cl cn,8t>S of conJ.;-enitol hip
luxntion by cxci:-.ion, ns hnve Rnwdon and 
Adams tbobc of the pathological rnriety. 
Schiissler removed n wedge-shnp<'d piece 
from the neck of the femur. and Ewl'n~ 
treated :-<uccessfuJJ:· a case of spontaneous 
hip-dislocation following scarlet fc,·er by 
i;ulJcutancous osteotomy. In cn~es dt•
pendent on u1u~cula.r parn.l)'sis, till' diffi
culty would be in maintaining reduction, 
nncl here external 8upport (in the form of 
carved or moulded splints, elastic bnnd

;t~<'!", or some of the ingenious devices which are used in the treatment or 
deformities) might be useful!:' employed. Lnnnclong-ue injects a JO per 
(:ent. ~olution of chloride of zinc above the position of the acetnbulum, 
with the hope of causing a new formation of hone which nrny retain the 
ca.put fcmoris in place. Congenital dislocation of both hips is well shown 
in Fig. 161. 

SPJ-~CIAT, D ISLOCAT IONS. 

D islocation of t he L ow er J aw is a. rare accident, occurring- chicft.\' 
in early adult age, and rather oftener in women than in men. lt is usu11Jl:· 
double or bilateral, though ocea~ionally one ~idc only is displaced. The 
mo:;t common cause of di:"-located jaw is muscular action, tboug-h it may 
aJ,;,o re:::;ult from a blow on the rhin while the mouth jg open, or from other 
forms of violence, such as the forcible introduction of a foreign body into 
tlH' mo11th 1 or the extraction of teeth. 'When the mouth is opened, the 
n1axillary condyles ride forwanl~ upon the articular eminences of the tern· 
poral b?nes~ and a very slight degree of force i~ the11 necessary to m?ke 
them shp f'tll l further forwards into the zygoma.tic foss::e, thus prodncing
dislocation. The contraction of the external ptcrygoid muscles, and per
haps of some fibres of the masseters, is sufficient to produce Juxation 
when the mouth is widely opened, the tonic contraction of the :;ame 
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nw~cles, combined with the pos ition of tbe coronoicl processes (which 
catch n.g-ainst the ma\ar bones), being the priocipal obstnclcs to reduction. 
J. W. llamilton describes a. spontaneous, ba1·/cward tlis\ocatioo of the 
\owrl'jaw. 

S 11mploms.-'fbe symptoms of a recent dislocation of the jaw are su ffi 
cien'tir ob\·ious. '!'here is prominence of tbe cbiu, the mouth being widely 
open,- and the jaw almo:-t immovab_le; 
there is likewi~e a marked dcpre~:-.1011 
o\·er thr seat of the articuln.tion, with a 

d1i!i~~ar~:~~1°~h:'J~~!o~~:all~ 11i1~t·~::1~~et~ 
the opposite side-a symptom which 
se l've:; for the diagnosis between luxa
tion and frncture, but which, according 
to llev and R. Smith. i$ not nlwavs pre
... ent. rl'bCl'c i_.,gcoerally, but. notaiwnys, 
pain; tbe patient spenb and s wallows 
with difficulty; and tbere is ft constant 
flow of :mJini. from tbC' momh. 

Prognosis.-E,·en if the di~located 
jaw be unreduced, the patient gradually 
acquires con:-;iderable use of the part, 
urul is ultimatelv able toclo5e the mouth , 
l'hew, s wallow," and talk-murh less in
co1wcnience being felt from the di:;place
mcnt than would at first be suppo=-ecl. 
1tcduction in a recent ca,;e i~ en~ih- ac-
1·ompli,-;bed, and bas C\·en been effected FIG. 16:?.-Double di~location or the inferior 
(liy Dono,·a n) more than three months 
after the n•ception of the injury. Some-
times the li!.(ament:; are IC'ft permanently weakened, motion of the part 
heing painful, and the joint being liable to a reproduct ion of the dislocation . 
Fig. 163, from an electrotype kindly sent me by Di·. W. 1-t. Whitehead, of 
llcnrnr, Colorado, shows the appearance in a case of dislocated lower jaw 
n'duced by him more than two months after the injury. 

Trealment.-Reduction i~ effected by di$engaging the coronoid pro
t·l1=-i-cs from the malaL' bones, and tbe condyles from the zygomatic fos~ro, 
by pressing the chin upwards, while a fulcrum is placed upon or behind 
the molar t('eth. The ::-urgeon, standing behind 
1he patient, whose bead is ~upported on the ope
rator's ch('~t, may use his thumbs (protected by a 
piece of leather or folded towel) a.s a fulcrum , 
pre~ding the anglesoftbejaw downwards, while 
he elevates the chin with his fingers; or pieces of 
eork or wood may be used a:-; a ful cru m, in which 

~=;~it~~~~~h~~~~.1~h~~a!~.~~~-i~~la~~i~~e:~%11n~!n~~ 
"'ii.nply pu.;.hing the coronoid proces~cs backwards 
w11h the thumbs, ap1llied either from within the 
mouth, or from without. In any case of diffi-

~~~~~··,~::~esi~~a~~~~~~~:~~;e~1~~c~c~~1~dt,i~~t t::i~!. 
produce the luxation of the first. Anrosthesia. is F10. 16a.-Cnreduccd dMo~a-
not usually re<1uired in these cases, though there ~:::c~~,~~!:;·~:;::c J:r,~'.\,: 
would be no particular objection to its employ- wuin:uE.i.1).) 



308 DTSLOCATIONS. 

mcnt if it were thought desirable. After rf'd11ction 1 the part should be 
supported for at least a week or ten duys, by means of a four-tailed slini: 
or other suitable bandage. 

SubluxaUon of the Jaw.-Under this name, Sir Astley Cooper ha~ 
de~cribC'd a peculiar condition, met with c:hicfly in those of relaxed and 
feeble musc:ular fr11mc, which is supposed to depend on the conclrJe ... 
!'lipping in front of the inter-articulnr cartilages, nncl thus rendering"· the 
jaw tempornrily irumornble. Annandale believes that the le:sion is really 
fl disph1cement of the inter-nrticulnr cartilage it5clf. WhatcYer be 1hc trut• 
nature of this affection, it is undoubtedly accompanied by relaxation of iht> 
articular ligaments, which allo\v the eondylcs to slip about during the att 
of chewing, thus often producing a c lacking sound, which is sometimt:'s 
a udi ble at a rlbtance. Tbe sublu xation, if such it he, may be bilateral or 
unilaternl only; it is somctil)ies produced by the act of opening the moulh 
widC'ly, as in gaping or laughing, but, in other ca~es, occurs without any 
apparent. cxcitin.;.r cau~e; it may usually be 1·ed11ced hy the patient bim:-elf, 
by prcst;ing the jn w ~idcwnyi;;, or hy lifting the chin :::;lightly upward:-;. 
Sonrntimes this wodit ion appears to depend on ~pasm of the muscle~ of 
mastication, when it mny Ue made to disappear by friction O\·er the 
affected pnrt. Tonics should be gi\·en, if tbe i:reneral condition of tlu.• 
pa tient appears to indicate tbclr use, and the recurrence of the displacement 
may be preHnteU by wearing a sling, held in place hy eln~tic bands. An. 
nandale adviee;) that an incision should be made, and that the cartilagt· 
should he replated nnd held in position Uy the introduction of a suture. 

Hyoid Bone.- Cases of dislocation of this bone han:: been recorded by 
Dr. Hiplcy and Dr. Gibb; tbe treatment <·onsi:;..t:'i in throwing hack the 
head. dcprPssing the lo\\'er jaw, and pu~hing the lnxnted bone into position. 

Ribs, Sternum, and Pelvis .-Dislocations of the Ribs are dcscrihc<l 
a.s occurring either at their ,·e rtebral articulation:-, or a.t the juni:tion of 
their <'Os.ta! cartilages. The l".\"lllPt.oms would be much the same as tho~c 
of fracture in the same localitic!', except that, of cour~e, crepitus would Le 
wanting. The treatment \\'Oulcl be the !=:ame as for fractures. Dislocation.;, 
or rather diastases of the Sternum and Pel1J?'.r:;, were referred to in connet'· 
tion with fractures of those parts. Salleron has reported three ca~es of 
dislocation of the ilium at the sacro-ilin<' joint, without fracture, in each of 
which reduction was readily acconq1li~hed, and was followed by complete 
reco\·ery. Gallez has met with cliastasis of the pubic symphysis as the 
rc:o;.ult. of muscular action. 

Clavicle.-Tbe clavide is more frequently cfo .. Jocated at the acromial 
than at the ~tcrnal encl, the former injury occuning, according to Ilamilton, 
about four times as often as the latter. 

Dislocation nf the ,Sternal End of the Clat·frle usualJ,,- results from 
indirect Yiolencc, ancl is almost always in a fonvord direction. Disloca· 

tion batkwards, ho\Ye,·er, occ·a~ionally oc· 
curs, and sometimf'S gives ri:-e to trouble
some cly:::pn<.Ba or dy~phagia, from pre~:wrc 

~~ n ~~:t\ ~~~ h;r~1~1r ~;;;~~i~·~u~,11° ~I~~ ~~:.~.';~~: 
\'Ci11s. Dy~pnrea and clysplrn.zin. may al~o 
occur in instances of upww·d cli1"1location, of 
which rare iniun' R. \Y. Smith bas been 

1 ~~~e o\~~e~~~!~f\.~·u:1i1~1i;~~~. ~~:-~~1hii~1t1~~~~~ 
Fw.164.-llislocation of sternal rnd of CH'!', may lie adclecl fou1· others bi nee rl'· 

tlavidc, forwards. (Bau~T.) COl'clcd b); Bryn.nt and Shaw. The d i agoo:;i~ 
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in thc~e caSC'~ is mmally ('asy, the !'mhcutn1wous po~ition of the claviel.J 
rendl'ring the deformit.'· H' ''." apparent. Reductinn cnn commonly be 
dfocted with out much difficulty, by placing the k1wc ap;ain:::t tlw spine, 
1rnd drawing t he ~ hou lrl crs outward~ and buckwa.rds, but the di~plaee-
111cnt i~ exceeding ly npt to be reproduced. The appnratus mo~t gcnc
rn.lly app\icahle con::- ists in a co mpre~s over the projPc:tin~ encl of the 
thviclr ( in eMCi; of fo rward or up ward di~pluccment), held in po~ition 
Jn· adhcsirc :.;tri p!!=, or by an cla~tic band pas::;ing under the gro in 1tncl· 
p;·rineum, the ~boulder and arm being fixed a~ in a cn,::e of fractur<'d clav
il'le. Jn ca!-ic of hack ward di1'1ocMion, the compress should be omi tted, t he 
~bou lders being- simply drawn backwnrd:-1 by a li ~u rc-o f- 8 bnndag-c, 01· sornC' 
:--imilnr conlri\'nncc. Thou~h the deformity in t bese cnses (especia ll y wben 
tlw di~placemcnt is forwnrds or upwnrcls) is 

;~~d 0J1il:n ~n~~~~· 1~~t~~:~~~/:~ ~~cn~\~~~1~l~11~: tt· .,::---_..... ditu ini i-h{•d In- the ac<:idcnt. Jn 011c or t wO "' -
cn:-es of backward di::;Jocation, the pt'e:?-surc- _ -
f•ffects bave been so t"Crious as to indu<:e the ~ 
~ur,!?eon s in attendance to rc::ort to excision ~ 
of the di~placc:d portions of bone. .., "" 

1'he Ouler End of the ()lauiclP i.\' usually - -~ 
(]i::;Jocatcd in au ''JMOrd d irc<:t io n, resting ; *-
upon tho mor.~in of theacromion pro<·eos; the . ~£'. ) 
accidPnt. resulh from indirect violence, anrl the 

4 ~ _,J \ 

nature of the ca-.;c is u~ually apparent, thou!;"h, 1 

~~~h=r~Ob\~ l~~\:~cl~~l S ~\~::~~~,i~~ 1~1; ·~ b~C 1~1~1i~~lt=l~l~·~1 F10~1l16~j~~!;~~~~:~~n ~~J~:~Ac!~~;cle 
Occasionallv the acrom ial end of the chw ide 
i,.; clit'p l aced~ downwards, by direct \'iolcnce, such as the kick of a horse i 
and dblocation under the coracoid p1·oce1;s has been dPsc ribed, thou.zh the 
ca,.;('s on record are !!'iOmewhn.t apocryphal. An i11 :;t1rnce of bar·kward 
di,.;\ocation is r<'cordecl b\• ~icabe. Di.5location of the acromial ead of the 
clavicle may be commo;1Jy reduced wit hout mu ch trouble, tho uJ!h 1 as in 
the cai-e of lu xation of tbe sternal end, reduction can with diflicultv be 
maintained The after-treatment is the same as for fractured clavwicle, 
\\ ith the ad<lit.ion of a firm compre::>s, held in pince hy broad adhesi,·e 
,;trips passin.!? from the point of inj111·y to the el how; nlthough the dcform
i1y can he seldom entirely remoHd, t.he motions of the limb are lcE;S inter
ft·red witb than mii.rht be a n t icipated. Dr. :Montgomery has reported a 
t·aRe 5ucccssfulh- treated b\· )1 oorc's method for frnctured clavicle, a'nd a 
Romcwhat simii'a.r plan has-been ach·antag('OU!->ly adopted by Dr. Dou ,12hty. 

Simullaneo11.~ Dt~locations of Both Ends of the Clai;icle have been 
oh:-crvcd by Hicherancl, Gerdy

1 
Morel-Lavalle, 1Iayucs1 Lund, Nortb, 

Col, Luca~. and Kaufmann. 
Scapula -Under t he name of dis location of the scapula, systematic 

writers dc~cribe lt projection of the inferior angle of thh; I.Jone, due either 
to its e!'Cllpc from beneath tbc edge of the lafo=simus dor::ii muscle, or to 
µ-rcat rdtnation of the fibres of that mu~clP or of lhe scr ratus magnus; 
the symptoms con si~t in the deformity, wh ich is oh\'ious, with some pain 
and \\'Cakncsis of the cor rc::.poncling upper extremity. The treatment 
'~·ould c·on';i:..t. in tbe applicat ion of external !":iupport with the admini:-tra
tlon o~ tonics, nn<l, perhaps, t he endenuic use of strycbnia., as recommended Ii,\· Erichsen. 

Dislocations of the Shoulder.-The head of the humerus may ue 
ili:::located downward~1 forwards or backwards. 
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Dislocation Downwards, or into the ax ilia ( Subglenoid Dislocation), i~ 
mmally due to direct violence, ~ucb a:; a blow on t he upper aud oulcr part 
of the humerns, though it is occasionally cauF;ed liy indirect force, such 11~ 
a fall on the hand or clbow1 the arm be ing abducted at the moment 

of injury. In otht.'r 
cases the dislocation j ,. 

produced by musculnr 
action, tbe head of thl• 
bone heinf?", as it wen•, 
pulled 011t of its sock<'l. 
Tn tbis dislocation till' 
head of the bone re:-;V~ 
b<'low and slightly in 
front of the p;lcnoid 
cavity of the scapula, 
being pressed forward..; 
by the tendon of th(' 
t1:iccps musc le; thecnp
s ular lig-amc nt is widl'ly 
torn, the long head of 
the bicepi; often rup
tured or drtoched, and 
the supra- and infrn
s pi natu:;; , su bscapu taris, 
coraco.brachiali s, and 
deltoid muscles much 
st retched and sometinH'"

Fw.166.-Uislocation of1he ln1111cni 11 do,.·n .. ·a rd~,ioto tbcuill• ; lacerated, while theaxil-
subgleooid. lPrn1ui;.) larv vc>ssels and llC'r\'('l' 

a rc. compressed. 'l'he 
.<.<yrnptoms, in a. recent co!":e, are u~ually obvious; there is, beneath tbc acro
rnion proc>ess, a ma rked depression , which can commonly be seen as well Ill' 
felt, the arm is lengt hened by nParly an inch , and the head of the bumeru !-< 
ca n be fe lt in the axilla, especially when the elbow is lifted a.way from tht• 
body. The arm is kept somew hat abducted, an d pain is developed by pre::::-;. 
ing the e lbow to th(' side; the hand cannot be placed on the oppositl' 
shoulde r \\.·hen t he elbow is in contact with the chest. The diagno8i~ in 
a recent ca!::'e is t hus usually very easy, but when swelli ng and inflammu· 
tion have occurred, it becomes more difficult, if not occa~i onally impossi. 
hie, to be again sim plified upon t he subsidcnee of the inflommatory con· 
dition. H ence, although hy a ca refol and systematic examination , tht· 
true natu re of the injury may almost always be eventually lletermined , the 
s urgeon s hould hes itate before c riti c ising a,~nothcr practitiOner for a mistake 
which may have been una vo idnLle unde r different c ircum stances. Dugal' 
has propo!-lecl as a test of the cxh;tc 11 ce of dislocation that the finger ... of 
the injured limb s hou ld be placed upon the sound shou ldn, and an at· 
tempt then maJe to bring- the e lbow into contact with the thorax; if thi" 
cao be done, no dislocation, according to Prof. Dugas, can be pre:oent; 
while if it cannot be done1 he conf.l.iders the exis tence of dislocation rst11h· 
1is bed, no other injury of the s houlde r being capable of causing this clis
nbility. 1-' he prrJynosi:.; :-ho uld br somew hut guarded; although reduc· 
t ion is usually effec ted without difficulty, yet thr arm not unfrcquently 
remains permanently weakened, partially ane hyloscd , or paralysed from 
injury to the axi llary plexus of nen·es. A certain degree of dcform it )· 
may a lso remain in opite of reduc:tion 1 the head of tbe humerus projectin(! 
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a.nteriorlv, probably oa account of displacement or rupture of the long head 
of the b(cC'p::; muscle. 1-'he laceration and ~trctching- of the cap:mlar lign
meut leave the joint predi-;l)O:')ed to a recurrence of tbe di!llocation. 

In a rare variety of this injury, of which cases have been recorded by 
i\l iddclclorpf, Buscb, Nicolayscu, Alberti, and Liuc!Cn, tbe arm is elevated 
(luxafiu humeri erecta), and the t"Ort:ann i~ pronatecl and stretcbed o,·er 
the head. 

Dislo1·atirm Fonvanls.-Of thii::. form of dislocation ther<' are two varie
ties, the :::fob<'oral'oid (Pig. 11)1) and the tfobcla1.•icular: the latter may be 
ron~idcred ns an ag-
gravated condition 
oft.be former, which 
wa:;, indeed, de
scribed by Sir A:st
ler Cooper as iL par
ti:ll luxatillll. As 
the names imply, 
the head of the hu
merus, in the~e in
juries, rest$ benrath 
thccorncoid 11roce~s. 
or beneath the mid
dle of the clavide. 
ThC!:'C' luxa1ion:;, 
whith more often 
rc~ult from indirect 
than from direct.,·io
Jencr, are accomp:t
nied IJy a ,!!r<'at tlral 
ofmu!'cularnnd liga
mentous lacrration, 
and are attended 
withe\'Cnmorepnin 
than the di~location 
intotheaxilla. The 

F1G.l6i.-Subooraooi<lluxa.ti-011-0ftbehumerus. {PIRR1£.) 

symptoms nrn much the samP as those of the downward luxation, except 
that tbe axis of the nrm is e\.·en more alterl'd, 1L11d tbat the head of the 
hone caa be felt inn different position. The subcoracoid is more often mC't 
with than tbe subcla,'icular di:5location, and is said by Mr. :Flower and 
others to be the most common form of luxation of t.be sbouldc1·-joint. 
Hcduction appears to be more difficult in cases of forward than of down
ward di:5location; at Jea!':t there are, according to J[amilton, proportion ably 
more ('Uses recorded of unreduced lu.rntion of the fol'lner t.han of the Jauer 
injury. 

!Ji . .,forolion Bai·kwards (Sab.<;pinous Lt1:i·ation) is a rare accident, thtre 
bcmg- probably not more than twenty or thirty cases of it ou record; it is 
usually ca.uf'ecl by indirrct violence or by muscular action, and differs in its 
symptoms from the di:,locations alrf'ady described, in that the elbow is 
brought forwards, instead of backwards, while the head of the bone can be 
felt more or Jei;;s di~tinctlv beneath the spine of the scapula. 'l'be mo:=;t 
stri_king deformity is the jnominence of the coracoid process of tbe !'capula1 wh1('h!:ieems to project forwf\rcls, and over which thci;;kin is tightly stretched. 
Hed~1cliou hns usua ll y been effC'ctcd without much cliflicult.y in the~w ea~ek, 
hut 111 one instance, mentioned by Cooper, it was impossible to n1aintain 
the reduction, on accouut uf rupture of the subscapularis muscle. l have 
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i::ecn bnt one example of this rare form of injur>·· and in that, in ~pile of 
the marked deformity, the nature of the cnsc had not been su~pc>('trd for 
~ix weekl:i after the occurrence of the di::.Jocation. J sncc:ceded in t> ffccLiug 
reduction without difficulty l>» rn.i:-.ing t he arm above the hencl and then 
b:-inging it down with a broad sweep behind the IHcl of the patient'~ bod.\·, 
RO as to throw the head of the bone l"orward.:51 while the scapula was firmly 
lixe<l by an assi~tant. 

Partial Di.<;lo(·ation.-Under this name has been dcsrribecl au injury, 
which appears to consi::;t in the rupture or di.:.placPment of the long- bead of 
the bice1>s musclc, 1 allowing the head of the humerus to prnjec.:t anteriorly, 
rather thau in any posit.ive luxation of the Uone itself. A:; already men
tioned, this condit ion occasionnlly remain:; after the reduction or an orcli
nary downward ot· forward di::docalion. Le Grm; Cl~Hk has reported a 
ease of partial backward dislocation which resulted from injury, and iu 
which reduction was readilv effected. 

1.'reatmenl of JJislocatiUns of the Shoulda.-'l'he subglenoid rrnd the 
s11bcorar:uid diiilocation:;; mav be redu<·ed hv the i:::amc 11H"ilnFl, while the 
~ubi'ipi'Mu:s anrl suhclauian ;,arieties requir'e sl ight modificntious in the 
direction in which the force is applied. Tl111s1 in applyiug-exten~ion in the 
lu xation beneath the claviele, the head of the boue should be tirst drawn 
dow1l\vards, outward~ , and sub~equently backwards, i;o as to clear the 
corncoid proce.-;::; i while in the suh:;;piuous dislocation, exten:; ion should be 
made downward.-;, outward . .:; 1 and sub::;equentl_v forwards. A g-rcat many 
diffc1Tnt plam; have been dcvi::1cd for the reduction of dislocations of the 
!-houldPt', l>ut they may all be tl11i:;sified in four di,·i!'lion5, as aimin;:r to effect 
their object: 1, by extcn:-1ion and cuu11ter-exten1-ion alone; 2, by leverilg-e 
rdone i B, by a combination of these rnethod8; and, 41 by manipulation, in 
its technical t<Cn~c (!-lee page 303). 

1. E..ctensiun may be made (1) more or less downwards, as in Hippo-

Fw. IG8.-Sir Astley Cooper's method of:t1lplyi11g exten~ion 11 ith th~ heel in the nxilla 

crnte~'s and Cooper's method (Fig. 1 GS), in which counter-e.1:tf'11sion i3 
ma.de by tbe bccl in the ax ilia ;1 as in Skey's method, in which the heel is 
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r<'placrd b~· an il'On knob; Rfi in H am il ton'::; plan, in which the Rcapuht iR 
fiwcl hy the hall of the fool plnc('d again!-lt t ho urromion proce.-;si or Min 
.. Ahril'!' method (n rc,·i\'al of l hr Jli ppocratic ladder), in whieh the patient 
j .. )'ou!-pended h~· the rixilla onr a crntch-brnd; (2) it mny be made oi1l-
11•t1rd ... , a~ n•commrnclt·d hy ,;\ l alg-ai~nc i or (H) it nrny he made 11pwards, 
n:. dircCl<!d by White, of ~lancbestcr, 11otbc, and othcL·s, tlil• sc:ipula being 

Fio. 169.-lleduction ofdb\ocated !boulder by White'>f :ind ~lothc'i1 method 

tlwn fixed hy the foot or hand placed above the acromion process. The 
l:llll'l', though painful, is probalJl.v the mQ:::t elfi1:ie 11 t of any of the methods 
\\ hkh profos::;cdl_y aet by extenfiion and cou11tc1·-extcn:-1ion alone. ·w hen 
l'Xh'n.,.ion iii malic wiLh t l1e heel in the axil la, an a~!-;istant may giro a id by 
drawin~ the nrm out\\"fHCL5, as aclvi:->ed by Ward, of Dublin. 

:t LPL·erogt>.-The arm may be simply usecl n:' a le,·cr, to pry the head 
of th<' hone into it~ plat:e o\·er u fulcrum plucecl in the armpit, as in Sir 
.ihtlt·.v Cooper':-. method with the kuee in the ax ilia. 

:}. Extensivn ond lt.'rerCt[IP. t·onilu'nPd arc, "I think, more effectual than 
<·ithf'r method :-..cparately. The plfln which 1 om in the habit of cmploy
in~" in tlwse cases, is e~~cntially that which was cle:--crihed by Dupuytren 
n:s a modification of ) [othc\5 method, and which, aecording to Bromfeild, 
\n1s in common u:-..c in his day; it consh:.ts in placing the pa1ient, thor
cn1~hly etherized. if necesf'ar_r, in a supine pO!-ition, :ind tlwn, having 
drawu the arm directly Ujl\\':'"ll'd:-', br inging it clO\\"ll fully extended in a 
broad sweepove>1· an a:-;~ i stant's fi:-;t placed in tile axilla to act as a fu lcrum 
-the ~capula heing- at the :-amc time steadied from aiJon.::. b.'- the n:--sistant1s 
otlwr hand. By thi~ plan I ha\'e ;.;uccrcdecl in reducing clblocations of the 
i-houldcr which had defied prolonged effort;.; nrndc in other \\ ay:-;, and, in. 
cll'ed, hilre a:-. \·et lll'"er failed in efl'cctin!! reduction in a recent c11~e The 
)'oanw principl{•: thnt of cxtcnsio11 combined with Jc,·cra.gc. is involved in 
the methods r<1commcnded liy Fc rgu~son and l\'. H. SmiLh. in wbicl1, 
liow<•rer, the forr<' i . .:; npplicd throug-h the mcdi11m of extending- lacs 01· 
l•fllld ... The pc{'ulinril\' of Prof. Smith 1s mc1hod is thnt c:ouut<'r-('Xten~ion 

~j;~:iti:f ~m\~:~~~~;:~;:~JJ~~I~;\~:~:.~;~~;f~,l~i,~~E1~::'~~~~~~:i~'f Iff ;If,; 
!urn or his body draws t he luxatcd bouc into phu·c. 

4. Manipulalion.- T he reduct ion of di~location s of the humerus by 
manipulation alone has Leen practised by various surgeons, among wboUl 
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may be mentioned La Cour and Sir Philip Crampton, but the credit of 
reducing the plan to a system, a.nd of prominently bringing it to the notice 
of the profession, in this cou ntry at least, is, I bclie\·e, due to the late 
Prof. II. TI . Smith, wbo!'e method consisted in first converting the luxation 
(i f it be either forwards or backwards) into the ordinary downward or 
subglenoid variety, and the n proeeeding as follows: "Elernte the elbow 
and arm as high as possible, and flex the forearm at right angles with lhe 
arm, thus relax ing the supra-spinatus muscle. Then, using the forearm 
as a lever, rotate the head of the humerus upward and forwnrd, so a~ to 
relax the inf'rn-spi1rntus, carrying the rotation as far as possible, or until 
resisted by· the action of the subscapularis muscles, keeping- the forearm for 
a few seconds in its position with the palm of theo hand looking upward; 
then bring the elbow promptly but steadily down to the s ide, carry in~ the 
elbow towards the body, aod keeping the forearm so that the palm of the 
hand yet looks to the surgeon 'l'hen quickl.v but gently rotate the bead 
of the humerus upward and outward by carry ing' the palm of tbe hand 
downward and across the patient's body, and the bone will usually be 
replaced.w 

In cases of old dislocation, Callender recommends, in order to amid 
injuring- the axillary ,·essels, to raise the elbow across the chest, and then 
force the raised arm outward~, rotating and somew hat depressing the arm 
while so doing-. The reduction of shou lder dislocation.r;:;; by manipulation 
has also been illustrated by Kocher and b.v Gordon. Kuhn snggcsts, on 
account of the difficulty of fixing the scapula, that the humerllS shou ld he 
firmly beld by an assistant, while the surgeo n applie:; bis manipulation 
directly to the former bo11e. Dwyer has collected 27 cases (inc\udinJ? one 
of his own) of excision of the di~placecl head of the hllmerus, for oltl dis
location, with fhe deaths. Dr . .Mears's successfll l osteotomy for old luxa
tio n of the shoulcle L· ha-s alreadv been referred to. 

After reduction, the arm shOuld be fastened to the side and supported 
witb a sling, for a week or ten days, so as to allow time for repair or the 
lacerated ligaments. In cases of frequently recurring dislocation, Richard 
adv ises that the deltoid rnuscle having been turned backward, the subscrip
ularis should be separated from its anterior attachments, and sutures passed 
through the capsule and muscle in such a way as to tighten and shorten 
the former. Ile reports two cases thus treated with good results. 

Dislocations of the Elbow.-Botb bone::. of the forearm may he 
dislocated at the elbow-joint, or either separately. 'fhe Bead of the Rad111i; 
alone may be displaced forwards, outwards, or backwards, the fonvarcl 
dislocation being much the mo!'it frequent, and the cause of the injury being 
usually a fall 011 the hand, thou,!.!'h the luxation ma.y occ,u;;ionallv re:rnlt 
from muscular action. 'l'hc head of the bone can ordinarily be reit in ii$=. 

abnormal po!?iition, and the diagnosis can thus, unless thr.re be much 
swelling. be readily made. The forearm is kept in a. semi-flexed position, 
and either pro1rnted, or midway between pronation and supination; an.'· 
motion of the part. i.s attended with g reat pain. Reduction is to be efl'ecMI 
by ma.king extension and eountcr-extension in the direction in which dw 
limb is found , the cli~placed bone being at the same time firmly pushed into 
its proper position i T. Parker recommends Hexion of the forearm with 
firm pronation and direct pressure; the arm should subseq1iently be fixNl 
on an ang-ular splint1 with a compress over the head of th.., radius. It i~ 
always difficult to maintain reduction in these cases, imd reduetion itself i~ 

1 Packard 's Minor Su rgery, p. 204. 
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occn$ionally impossible; fortunately, 
the use of the limb does not appear to 
he materially impaired by the persis
tence of the diiiplacement. 

The Ulna alone may be cliiiplaced 
backward::;, n:. the result of a fall on 
the h::wd, the olecnlnon then projecting 
behind the con<lylcs of the humerus, 
while the bend of the rnclius cnn be felt 
in its proper pO!->ition. rl'he elbow in 
~uch a case will be flexed at a ri!,{ht 
ang-le, and the forearm twisted in wards 
and pronnted. Redaction may be 
cfl'ectrcl by Sir Astley Cooper's method 
of flexiug the elbow O\'Cr the knee i by 
t'xtension and counter-extension, com
bined with direct pressure upon the 
olecranon i or (as recently recom
mended by Dr. Waterman) by ex
tcndin~ the forenrm on the arm i.Jeyond 
a ~traight line, thus using· the ulna as 
a Je,·er of tlie ~econcl order (the ole
crnooo l>eing the fulcrum), to bring tbe 
coronoid proct·s~ orer the conclyles, 
into its proper place. 

,/ 

~1 
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Bolh bo11;o:s of the Forearm may be 
dislocated at the elbow, bar·kwards, to 
either i;ide, or forwards. Tbe disloca
tion backwards, which is the moi-:t com
mon, is usuallv caused bv indirect 
violence, tbouib occasioniilly by a 
direct blow, or by muscular action. Not only are the bones displaced 
backwards, bul they arc drawn upwardli by the powerful acLion of tbe 

Fm. 171.-Dlslocation of both bones of the forearm backwards. ( J.1~ml".) 

triccp~ muscle. The diagnosi~. if swelling ha,·e not occunrd, can usually 
be made without difficulty; the arm is held in a slightly flexed position 
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(rnrrly at a right angle). and the s.lightest attempt at motion cam;cs )!rent 
pain i the olecrnuon nnd lwacl or the radius can he felt projecting bad;. 
wardi:;, while the conclylc!-li of the humerus form a hard nnd hrond promi
nence on the front or the arm. 'l'hr relati\·e po:sition or the olt•<·rnnon and 

~~:~ ~~ J~i~ ,;:~::~j~~~~lll;~I al~l~:~~l~t:e~h j;ll~~~n;f g~:. i ~:~~::~~~~Ji~~:~~~~~~ ~~ ~:~~\"~~~ 
de:-,::cribc an incomplete form of luxation, in which the position of tbe ole-

~:~~:~.~~hi~11~~t i~~~!~1~:!1 ·'~~~lU~lngc1~~01~e~1uc,~~~;~l~ 11ft~il:~rc:~~a~n;~t;~c'.';~1 ntli1: 
efforts of 1lie moi-.t skilful surg-conR; thr. pro_frnosil:i is decidedly unfa\'Ornble 
ns re,!!nrclii olJ di:-locations, thou~d1 reduction has been effected hy Hamil
ton, i\ l incr, and others, at as late a period as seven months after the recl·p
tion of tbc injur.v. 

'L'he u~ual 1111.'lhod of frratment is that recornmcnclPd by Sir Astley 
Cooper, which c:o11si!:ltS in forcilil.\' Lut i::low l.v bend ing the nrm on•1· l11P 

knee, which is p laced on the inner !>iidc 
of the elbow, so as to p re~~ on the rndius 
nn<l u lria, sepnrnLin:.r them from 1111· 
humcrns, and thus frC'ein;.r 1hc coronoill 
process from itii al111ormnl poi--ition (Fig. 
172). .Kelh·, of Dublin, sits on a tnhle, 
and, fixing ihe patient's a.rm under om· 
thi,l!h, dr:tw:i tbe forC'arm upward-; and 
simultancou;;.ly prel"',..CS on thC' c.lecranon 
with his other thi~h. .Another plan i.~ 
to forciblv extend the arm sons to r<'lox 
the tricej1!', making counter-cxtrnsion 
against the S<'apula (as advi!<l'<I by 
Li~ton and 1\J iller); or the luxr.tion 
mny be reduced by simple extension 
(Skc.v ), or by extension combined with 
direct prci::;~urc on the olecr11non, nN:orll· 
ing to the plan or Pinie. l n a «hild, or 
in a person of feeble mu~cular clevehJp
rnent, reduttion can u:-;unll v he effl'ct1·d 
without the aid or an;e~lhc:-<ia j pro
long-eel l'fforts at rrduction are, how
ever, SO painful, that in any Cf\~(' of 
cliflicultv an a.mci:.tlwtie !:ihould be <'ll•· 

Fm. li2.-Re1luctinn wilh 1lw knee in the ployed: Sa.yre has reported two C'a .. e-l 
I.lend of the elhow. Of old di:-,::Jocation of I he elbow in \\ hil·h 

rcduetion was g-rN~tly facilitated by 
!-'Ubcutnncou~ di\•i:-;.ion of the tricep~ tendon. Ha.milton recommend.i., fl,.. 
a ~c,t fur red11cli~n, .to flex the l'lbow to a ri!.~·ht an:rlc i if this cn11 bP done 
\nthout much pain, ll pro res that rl'duction i" complete. .i\lcGrnw arlvi,.l',... 

~l~~~~:s~ii!~i,li:~:'.:i~;~~~~~~:~1i;~.::;~;:rf g 
J,alf!rol di . .,lu1·alio11 of the mdiu~ and ulna at the elhow jo; rarelv rom

plete, but in tile majority of citses i::; partial, and in an outward dirCction.1 

1 Isham has c~ll1•Ctt<cl Hi <1ases nf complttlt> outward dislocation, recorJ.tid in thi~ 
couutry 1 n11d a llilil has Ut!tHl added Uy Uomaus. 
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'fhe cau~c is u1'ually clirert violence. Tbe deformity in these cnses i;) 
u~ually :-o marked and pC'culiar as to render t lJC nature of the le:=-.ion unmis
takable, alt hough 1 baxe rr duced nn inward luxatiun of two Wt'Ckti' 8tand-

\:~~1'~~~~~~n~-:~1~~ I~~~tr:~~~~~~~~ 1'~~tl~:~t 1:.~~~~10~·':·1~·~l\\\J11~1;.ait 1~~~11~-~~~111e:~~~~ 
he effected by making- moderate extcn~ion , with dirl'l't JH'C:-:~u re on t he di:-;-

~~~fh'.~;,~~~~~~~t '.~~~o";~~:;i:::::;::,~:;,"~,'~~l~~:~~:::I:::;~i;'~::~
0

~,~~~l~;;':~:'~E~; 
;.:hould be fir:-t reduced, nnd the case tht'n treatNI a:-; one of' :-implc hnt'kward 
cJi,.location . 01."leoplo8lfr re.-:Pf'tion, or temporary i-eparotion of the ole
cranon, i:-; recommended by Y O\ker a~ a mean~ of <·xpo~ing- the joint in 
ease~ of irreducible luxation. 

Luxalion Jurward.;; of both hones of t he forcnrm, without frnC'tu rc of 
the oh.:crn11on, is a vcr~' rare accident, there lwin g not more than :-ix or 
f.'C\"l'll welJ.nmbenticatl-'li cn~es on record. The i11jury nppears m;unlly to 
hare resuhed from direct \'iolcn(·c. and the most ;-;triking- :-:ymptom i ~ don
.(!'ation or the forearm, which ii:; in a state of supination, the elbow being
fixl'fl at a right an:dc. Rcduttion ma~· be nccomp!L..,hcd hy makinJ.( fo rced 
Hexion, together with extcni:;ion and coun ter-extcn:-;ion, the mu:-:dc:-; being 
relaxed hy the use of an anre:"thctic. I n a CU:"C recorded by nr. Forbe:-:, 
reduction was effected by :iirnply flrxing- the foreal'm, and then pres:"ing it 
downwards a.nd backwards. If the luxat ion wNc in complete, t he forear m 
makin)..(' an obtuse nng-lc on ly with the arm, reduction might be nccom
pli:-.hrd by making forrihlc rxtc n ~ion. 

Dislocations at the Wrist.- 'l'he Lower End of the Ulnn may be 
di,-Jocatcd fr0tn the rndiu:;, either forward$, lvukwaros, or 'inward.'f. 'l'he:"C 
nctirll'lll~, of which Tillnrnn~ h:\!'; been nhle to collect but 48 ca~c.-., arc 
u,.;ually cau:"cd hy mu:-.c·iilar act ion, the di:--locntion forwards being due to 
violent :"Upinnt ion, and that in a haekward directio n to dolcnt pronntion. 
Thr inward is the rarC'$l form or lu xat iun, T i ll m:rn:-;';o; fiJ.!'Ul'l'~ g-i,·ing- hut !) 
1rn~el'lofthi1', ascompar<'d with 16 of the forward, and 18 o!"thc hatkward 
rnriety, \\ith 5 in which the dirl'ction of tlw di:-pl:il·ement \\·as not :-:pcti
ficrl. R~dudion i:-5 eai:;ity effoctt:d Uy fixin:.r t he rad iu . ..:, and ~imply pushinµ: 
the ulna. hack into 11lac:e, the limU bei ng the n plac:l·cl lit•t\\'t•cn ;.ulterior anrl 
poi:;tcrior ~p lin t~. In con nectio n with lrncture~ of the lowcl' end of tlH' 

~~~~!~;i· 11~:~·~:';1~ ~~1n d~~11~~1~\~~~ t ?): ~l:~c~1c~ ~:di~~~~~ ~\:1cc~·;~;~~1:1-t, ~~~~~i ~~ 1~ ~~ ~~ 
a l'ertnin amount of mol>ilit\· of the ulna, and I ha\'e known :suth a con
dition to be mi~rnken for unl1nittd fracture of thi:-; hone. 

'!'he CarpuH may be dblocated upon the hone~ of the forearm, cit h{'I' 

;?i~.1~111~0;.:di~a~"c~~:~~~:~fI;ut '~~c~:~~:~~~i1~~~ f11;e~,~~~.~~·::·1~~· /;~i~·~ 1 i~.n~1 r)~~~~i~~;b. 
mitted to the tc:-t of di~i-C'c·tion the luxntion ha~, aeco i ·din ~ to Hamilton, 

~~f~11~c~0t~1~1~ i~~~1}:::ic:,~e~1~'·,~~;~ 11~1:•~tht~L•;;·h i;;·:~ec~~~~~~ ~;:~~~,~~·c~'~\~~J1;n~~;~~,~~ 
recorcl('d by Jiamilton the injury re,.;u ltNI from a fa ll on the back of the 

~~~1 ~i1~':u~~11;!;~e~:i~f t~~~,':,~i. ::~~~c;1 by ·:~~~c d~~;~f:11~~;li~>~~1~~~1 ~~c1;~· 1~1(t~~i:~~~ 
to the :-;tyloid pruces:"c;;, and ( if the ca,-e be not complitated with fnH.:tun•) 
the nh:"f'nee of cn·pitu~. /lnl1U"lion is rai- il y effected h.'· exten~ion nntl 
pre~sure, and there is sub:;cqucntly no te11dcuc:y to rcpi·oduction of the di:-;
plnccmcnt . 
. 111r~i1:id1111l Rones of lhP Carpus nre occa:;ionnlly lu xatcd in a bar·kward 

d1rcet1011, tho.-;c hcnes which hare been fountl thu~ di:-i-placed Ueing the os 
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magnum, !:'cmilunare, and pisiform, to which some writers add the curn•i. 
form and unciform. Nolau :-;tC'wart records a bal'kWR.rd dislocation of the 
~cnpboid . The treatment would consist in elfecting- rNluction by extensiou 
and pres~ure, supporting the part afterwards with splints and compre~Be!'. 
Chisolm reports a case of forward luxation or the scmilu1rnre, in which 
exri~ion of the displaced bone was required. Nancrede bas met with a 
forwnrd ~ubluxation of the scaphoid. 

Hands.-The Jfetacarpal Rone:!!., especially thor-:e of the thumh, index, 
and middle £ing-er, may be dislocated upon the caqlus, the t\\·o latter bone,., 
hackward5, and the metacarpal of tbc thumb either backwards or forward~. 
P. K. T1n·lor records a ca~e of backward diglocation of the fourth mcta
<·::Hpal. Jledudion is C'ffeetcd by extension aud pressure, the hand being 
aftl'f\''ards secured to a straight splint with comprcssC's. 

The Fingers may be dislocated at the metacarpo.phalangeal, or, more 
rarely, at the inter-phalangeal joints. 1'he proximal phalanx of the thumb 
i~ not. unfr('quently clif'locatcd bnf'/,·wardfi, reduetion being sometimes ver~· 
<lifficult, owing, probably, to the head of the metacarpal bone being caught 

Fw. 173.-l'nreduccd di~loca~i<ln or thumb. (From a p:ilient in the l'niversity Hospillll.) 

either between the lateral ligaments or between the beads of the flcxor 
brc,·i~ mui-;c]e 1 or to the interposilion of a tendon, or of the external ::e~a
moid hone. Jn the treatment of these Juxations, extC'nsion ma'' be made 
with the or<linary clo,'e-hitch, or with Le\'is':; ingenious ap1)aratus, or 

with the 0 Indian puzzle,' ' as recommended hy Hamilton and other~. A 
better plan, perhaps1 i~ that prn.cli8ed bv Prof. Cro:;br, which con:;il:its, 
according to Gross, "in pushin~ the ph;.lanx hack u1ltil it stand:; per
penclieularly on the mctacilrpal bone, wben, by strong pressure against its 
hase, from be!Jind forwards, it is readily carried by flexion into its naturnl 
poRition." In extreme ca~es i:rnhcutaneous di\1 i!:'iion of the resisting lign
ments or musclrs nrny possibly be required. Forward ltixalion of the 



DISLOCATCONS OF THE H IP. 319 

thumb i ~ mor<' rarely met with than the injury ln~t de.i'cribed, and is to he 
reduc<'d by forcibly flexin g the thun1b into •he palm of the hand. An i11. 

word lateral di.-s/o(·ot'ion of lbe ungual phalanx of the thumb has been 
olJ ... ('n·rd by 1'lr. l'ra.tt. Dislocations of the ~econd phnlanx of the thumh, 
01· of the second or third phalnng-es of the finge r :-., may l>e 1·eclucecl by si mple 
Pxtcnsion nnd pressure, made with the surgeon ':-; hand:', or, if more forte 
he re<1uircd, with the appnrntus of Dr. Levi~. Himulrnneous backward 
Juxation of the second and third ph:ilange!:i of tlw :-amc ringer has bceu 
oh .. crvccl bv SaY!'e. 

Dislocatiolls of the Hip.-Tbe ~whjrct of di:'location of the bip ha:oi 
heen mobt ably i1neetigated l>y l'rof. Bigelow, of whol"'e exc<>llent mono. 

!-!mph on the ~uhject I shn.11 not 
he:'it<11C' to make free u~c in tbo 
following- pn.gc;;. To understand 
the patholog-y of tbc1'e dh'.ilocn. 
lion:.::, nn<I the mC'c hani:-om of their 
reduction, it is nC'ccs~ary to turn 
for a few minutes to consider the 

F1G.1iG.- Rackwarddisloe3tiC1nofhip;extcr-
11:1[appcarnnce. 

unntomy of tho joint, and e:-:;pecinlly of that portion of t bc capsule which is 
known a:; the ilia-femoral ligament, 01· ligament of Bertin, and for which 
Bigelow propo::-es the name of" y lig-ament. 11 Thi~ ligament" is more or 
lt•:-;-; adherent to the acetabuln.r prominence and to the neck of the femur; 
hut it will he found, upon examination, to take its origin from the anterior 
i.nfrrior ~pi nous process of the ilium, passing downward to the front of the 
lemur, to be in~e rted fan-!:ihaped into nearly the whole of the oblique 
·~piraP line which connects the trocbanters in front-being about half an 
inch wiilc nt its upper or iliac origin, and but little less than two inches 
and a. half wide at its fan-like femoral insertion. Here it is bifurcated, 
haring two principal fasciculi, one being inserted into tbe upper extrem ity 
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of the anterior inter-trochantNic Jinr. nnrl the other into the lower port of 
the F:nme line, and a.bout. half an inch in front of the ;.;mall tro1.:hanter. 1

' 

Both of the:w di,·ergl'nt Uranche:-; remain unrupturcd in the orcliunry di'i· 
locations of the hip, and their attad1111cots mu:-;t. be borne in mind in 
atlrmptin~ reduttion of the various forms of di:-.plarc111ent. 

'l'he hend of the ft>rnur may he dh•located in almost any dire<:tion; hnt 
tliere arc thrrc form:=; of Juxation which occur !'O much oftener than thd 
others as to be u!'uully clas:;cd as regular dislocation:;, the other varit'lil'S 
being- called hTegulM· or all(mwlutu;. The regular di~locntior 1 ~ are- I, 
backwards: 2, downwards; :rnd 3, upwm·d.~. 

I. The Di . ..;/o(·alion Hackwards, or Ilio-:scialic Luxation, presents two 
principal rnrictie~, viz. upwm·ds and barku;ards, or on the dnr1'Utn ilii, 
an<l bad·ward:; 011lv, the dblocation into the i1'chiatic notch of Sir A~tlt•\' 
Cooper, or, which is a better nanw, do1·i'jal below lh13 lendo11 (of the obtli· 
rator iriternus), OCC'Ol'cling to Prof. Uigelow. These two fornu; or luxa
tion, taken together, probably embrace more thau three-fourths of the 
whole number of c:ni::.e:-:, Hamilton ha\·ing found that of J04 cn1'C1', i'>J 
were on the dor:::um ilii, and 28 into the i:::chiatic notch. The~e injuric,.; 
u;:;ually result from indirect violenct': thu!'l, the di!:iloca.tion on the dor:-;um 
ma_v IJe caui::.cd b_v any force which produces great ahduction, or abduction 
with inversion, the hl'ad of the bone Ueing- dri\•rn at the samE' time up
wards and backward,.,. A fall on the outside of the knee, or on the foot, 
while the limb i~ aliclucted,1 or a SC'\'Cl'C blow on the peld1', whih• the body 
i:; bent forwards, may each in turn be a cau~e of this clblocntion. The 
etiolo;.ry of the i:-ochiatic form of luxation is mucb the s.amt', excL•pt thut 
it is more npt to occur wht:n the thigh is flexed at a ri:rbt angle upon the 
hody, the force then clrivin~ the head of the bone more direct ly hack ward.:, 
than lmckward" and upwHcl~ . 'l'he symptom . ., of these forms of dblocation 
are usually well marke<l. There h; ,.,/iortening of the affected limb, rnrying 
from about half an inch in the cli~location Uelow the tendon, to one, mo, 
or C\.'f'll three inclie:; in that on the clorsum ilii. In the tir.:;t-n!uned \•ariet,·, 
the shortening i:::. as pointed out hy Allis, much more apparent when ti1e 
limbs arc fiexcrl to a. right an.!!lc than when tlll'y nre extended. ]111·e1'.~iu11 
i:; present in both \'!ll'icties, though most marked in the ordiua.ry dor~al 
luxntion. The hip it:-:c\f is altered in :shope, the trochanter iJL·inJ! unduly 
pro11iinent, and thrown forward~. while the head of tbe ft!mur cnn often bu 
felt rotatin.;r in itl-'o abnormal po:-iitioo. 'L'be a.rig of the lw1b i:-; di:-;tor1ed 1 
the thiµ:h of the nffeetcd side crns:-;ing tbe other at its lo\\'er third in the 
dorsal di!"location, and ju:-;t alio\'e the kuce in the i--cbiatic rnrit'l\' ;~ in the 
former ca:-;{', tbe foot of the affected limb rests on the instep of 

0

the sound 
sid<'; in the latter, upon tbe Uni! of the great toe. 

The diagnogis bus to be mnrlt• from ~prain and from frurture. From 
sprain, the ca:-:e can be <li~1ingui:;hed Ly earef'ul L'xnmination and mea:-;lll'l'
rnent, the p:Hi("nt being ethl•rized so as to olwiate :-;pa!-moclic mu~cular 
re:-i!o\tonce. 11 the limb can be readily e\'erted, the ca1'e i::'i not one of luxn
tion. From ordinary 11011-impocted J1·adure, o di:-;location can be dis-
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tiwruhd1ed by the fact thnt in th~former there are mobility, c:repitu:-;, and 
er~~·:-:ion i in the falter, im11101Jillty, no ert>pitus, and i1wer:;ion. l''rom the 
rare ea,;e,; or impar-ted fro.cture with inl"t'1"1Ston, the ditL~no:'is is nHJl'l' 
difficult, but may be made by ob ... cning tlmt. in i:;uch t:ll8Cs the trnchnnter 
j., tluttened, and tlrn head of the bone still rotates in the socket, while iu 
rfixlclf'alfo11 the tro1·hnntcr i:-< undulr prominent, and the head of the bone 
i·an he felt i)pncath the gluteal nrn::-des. A con,·cnient mode of mcas11n•
mt'nt, which bear::; tile nnme of NCla.ton, consists in dra\\'ing- ;t line from 
the anterior iliac ~vinl' to the tuber bchii i in a uorni:d limb, the troc:hanter 
lies immediate\.\• bt·low thi..- lint•, but in any ca:::c of disloeatiou will be of 
f'OUr."'l' 1Ji:.-plac:ed in one or anotbc1· dircctiou. "Brytrnt's linen is dc.--cribt<l 
011 1~:Xt~,.~i~1:; of Ba,·kward Disloralion.-:.-The cnp..-ula.r lig-a.ment i:o' nsunlly 

;~.\:~~~~:(':~('(;;; t~~~h~ ~l 1~!~·~\ 1'~~('11.~:i~J:e ~~x~~I~~ I~ ll;:~s ~~l ~~ll~Oy 1~~1~~·11~:: :~~.l'C ~ll' 1~: 
li~amt·ntum tercs, a\..;o, i:'> thun.11.\·, thou~h not 11cct':-1~arily, torn in the~e 
ili:-.lociilion,.;. The attnc:hments of the y li_!rament are sueli that extension 
in tbe line uf the axi~ of the bod,- cau onh· cfl't••·t reduction b\· \·iok·nt 
..;tn·tehing or rupture or that ligan;l' llt; hcril'C the first step in an}· rntional 

method of trcMmcnt co1u•i:-<b in fie.ring the thigh upon the pelci£.;, so as to 
re/cu the ilio-femoral m· y ligament. Tbe acknowledged difliculty which 
att<'n_d::; reduction of the i,.;(;hiatic \•a.rict~· of this luxa.tion is due (as i-;hown 
h.\· B1J,relow), not to the head of the bone being- lodged in thC' sciRtic notch , 
hut tn it:; being fixed behind and Uelo\\' tht• tendon of the obtura.tor internus 
11.iu:.c:le, which scparntes it from the nceta.bulum, and which renders rcduc-
1\on ~y extension in the line of the body almost impos~iblc. By flexing 
the tlugh on the pelvis, the head of the femur is unlocked from the grasp 
or the ~~turn.tor tendon, and tbc Juxntioa i:; thea as easily reducible as one 
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on the dorsum ilii; or, in ca~e of difficulty, th(' limb may be nrx<'c1 orc•r :.1 

pad placed ns af11l<-r11rn in the ,i.rroin, n.s aclvisC'cl by Sutton. The Y li:rn
mcnt being relaxt!d by flexing the thi.frh on the pelds, th~ tli~locntion ma_r 
be occasionally re<lucf'd by !--imply liftin,I! or pm•hing- the lwa<l of tl1E" 
thigh -bone into the ::-otkct, the rent in the cap~ular Jii:ranient being, if 
necessary, enlargC'd by circumducting the flexed thigh aero~:-; the abdomen, 
and thus makin~ the hrad of the bone sweep r1cro~s the poslf'l'ior a:-.pcct of 
the capsule. It will usunlly be bc1tcr, however, to en1ploy 'lnanip11folio11 
(see pn.g-c 30~), which, thou1.d1 practi:.:ed empirically in tb('se caJ".c~ for :i 

great many .Years prcviou~l.v, was first reduced to a sy~tem Uy Xrnhan 
Smith and Reid, and has been pnrticularlr illustrated, of lotc yt•:.lr~. h,\· 
l3igelow and Gunn. In the form of di!'.location now under con~ideratio11, 
the manipulation neces~ary for reduction con~ist!'-l (I) in flexinj! the 1<'~ 
upon the tbi.zh (to gain Jeverap:e), and the thit!;h upon the pelvis (to relax 
the y ligament, and, in the ca$e of an ischiatic luxat ion, to diH:nga7e tlw 
head of the femur from the ohturator tendonj; (2) in abcl:1etinp; and at 
the same time rota.tin,!! outwards tbe thiµ:h in a broad ~weep acro:;.s the 
abdomen; and (3) in fi11ally hl'in_ging down thf~ limb into itr; natural po~i
tion. The pro<:ess, in fact, embraces the three motions of flex ion, outward 
circumduction. and outward rotation. The mechanism of thi~ mode of 
reduction is tbat, by the abdu<:tion and rotation, the outer branch of the 
y ligament is made to wind around the n1?c:k of the femur, tlrn~ <:Oll!'li· 
tutinP' a sliding' fulcrum by means of which the head of the bone is liflNI 
into t.be acctabulurn. 

Fm. 17!!.-Rednction or <lownwnrd dMocu1ion, by rotaliou anrt 
in .. ·ardcircumductiun. (BLG 1·:1.Q\1. ) 
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thC' capsule will he unnet(':-!"=11rily torn, and the head of the bone may ~lip 
below the ~ocket on to the thyroid forumcn ;1 tb(' nn1.:dc of extreme flex ion 
Rhoulcl be from 50° to G0°, :rnd that of cxtrcm<' a.Lduction from 1300 to 
140 . The fir:ot mi~rnkc (that of undue ttrxion) i8 rendih· remedied In• 
repeating the manreune with th<.• limb i:;omewhat more extended; to remed)r 
the ~ccond enor it i~ necr~~ar!", while mnking- nhduetion, to ltfl the limb, 
when the head of the hone wi11 u~ually slip rcndily into it~ :-::o<·ket. 

2. Dislocolion <if fh(• Jlead of the F<•mtir Downirnrds. or downward~ 
nud forward~ into the 'J.'hyroul Foramen, i!-i procluef'Cl b!· tlw application of 
forte while the thigh is in a po~ition of ahduetion, or by a blow on the 
bal'k of the peh·i~ while the hody i:-; bent and thr IC'gs widrly npart. The 
enp~ular lig-ament i:-; cxtenf:;h·ely torn, partiruhtrly nt it:-; inner and b11tk 
pnrt:-;, the round lignn1ent IJcing- al~o ruptured, and the hf'ad of the hone 
Jod~ing n~ually on the ext<·rnal obLurntor mu~clc, o,·er the thyroid f'orn
men. The ~·ymplom,'f of thi:-; di:olocntion arc vrry appnrent: th<·re i.::i co111-
111only an clong:1ttion of from half an inch to two inche::;. thoug-h. accorcling
to Ri,·iu:rton, thert• may be 110 lcng-th<'nin,!!, or e,·en !'l;li,!!ht t".burtC'nin!."; 
thcrl' is abduction i the le!! i!"=. nclnrncecl, and the foot ~trai[!ht or :.lightly 
('n~rtl'd; the trochantcr i~ deprc ... .;:ed, and, inn. thin person, the head of the 
Lone nrnv be felt in its n,lrnormal :.;ituation. 

JfPd1u:tion h~ effected by: a proct>SH cxnctly the 1lvf'l'f:;e of thnt recom
mended for the bnck\\·ard cli:-lot'ntionsj the leg and thig-h bl·ing Oexcd a-; 
hl'fol'f', tbe limb i~ hrougbt up in a position of obdudion, then nrlductcll 
and rotated inward,.;1 in 11 broad i::weep acro~s the abdomen (Fi:.r. 17~1), the 
inner branrh of the y lig-am('nt heing in tbis cai:.:e the sliding fulcrum hy 
which the bone is lifted into it~ socket. Care mui:;t be taken, in this 
mnnccuvre, lo avoid cxceF:!"ii\'e flcxion and exce!"=i:;i\·e adduction, which 
would throw the head of the bone pa::.t the arrtabulum, on to thr· dorsum 
ilii. The manipulation may he sometimes a!"sisted by drawing the upper 
part of the thiµ:h outward~ with a towel. 

3 Dislocation Uptmr,Z . ...;, or upwards and forwards on lht> I'ubi.-:, U!=;unlly 
re:'iults from indirect Yiolence, !"-Ul'h as falling on the foot while the leµ· h; 
f.;tretchC'd backward", or stepping· into a hole while walking, the foot. being 
am·~ted while the body f!'OCS forward i it may nl~o result from a blow or 
foll on tbe peh·is. Jn this luxalion, the hrad of the femur rest~ on 01· 
nho\·e tbc pubi:-;, being- clo,;;C'l.'· embrncell hy the inner bra.nch of the y 

~:;;~~'(~r, ;~~~es:~~n:~~~'~.'~~ 1~1~~~~:~),t~:.1iit1~f~.~~~l~ft~:1~~~~~~1a~fe;·,~~~~~~:I~~~~~ 
nncl prominence of the head of the hone, which may he felt onr the body 
of the pubili and outt:icle of the femoral \"l'S~cls. The diarmosis from 
fra!·ture i:-: made by obsen·ing- the ah~C'nte or crcpit11s1 the immohility, the 
impo~sibility, or nL least ~rent difficulty, of i1n·erting tbe liml>, and the 
prc:oence of tbe lwacl of tlw hone in it::; new position. 

Reduction may he accon1pli~hecl, according- to Bil{elow, "by much the 
!o;ftm<' method a!oi in the thyroid <lh·lol·ation, except that in the puhic Ju:rntion 
the flexed limb ~hould he cnrrit1d ncrni::~ tlw !-i011ncl thiµh nt a hip:hcr point. 
}'irst, semi.flex the thigh, to relax the y ligament, at the :;nme time draw-
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Fm. ISO.-.\pplication of the rope windli1~~. for lmckw:ml di!location. 

thi:-; manreuvre guide!'\ the head of the bone to its socket by a rotation 
which \\·intl~ up and ~hortl'lls tbe ligament, coablinµ- the opcrntor, by <It>· 
}.lt'CS.:'ing the knee, to pry the head of the bone into its place.'' As in the 

f1~:~ tf1~ ~1~~:~r~:~~~1n 11~~~;~~1';: ~ 1~~~"1~11~~i\,~i~~i~n t~~~~·1.be ~1~~i1r<l1i~~'~r~1~·~ 
reported a, c:a~e of pubic dislocation in which reduction wa:; succe:;:;fully 
accompli:<hed after twenty-l'ix di.\\'8. 

l can te:;tify, from my own experience, to the focilit:· with which r~rrnt 
di::;locat.ions may be reduced b:· the methods above clc:.-.crihcd, and bcl1en•, 
with Prof. Bigelow, that the period is not far distant "when longitudinal 
extension by pulle_Ys to reduce a recent hip luxation will be unheard of. 1

'
1 

A~. thernforc, I cannot recommend the use of pulleys in thesC' easC':i, J for
lll'ar to describe their applif·ation. Illustration:::. are, howe\·cr, gi\'ell to 
:-how the positions in whieb the pulle.vs may be npplied, and the direction,.; 
in which extension is to be made. in the various form s of hip Juxation, 
according to tbe teachings of Sir Astley Cooper an<l olher standard au
thorities (Figs. 180, 181, 182). 

Besides the three regular forms of dislocation which ha\·e been abo,·e 
described, there are various 011omaloi1s forms, as ( I ) dirPdly upward~ 
(u~ually consecutive upon the pubic di:·;iocation), (2) directly downwards, 
hetween tbe sciatic notch and the thyroid foramcn, (3) downward:;. and 
backwards on to the body of the isdiiurn, ( 4:) downward.-; and backward.~ 
iuto the lesse1· sciatir notch, and (5) downwards, inwanls and forward.~ 
into the perineum_ Tbesc various forms of downward cli:;locat ion may he 
either primitive, or consecutive upon the ordinary tbyroicl. rnrict_v. 1n 
these irregular forms of cli~location there is usually ,i~rcat lacrrntion of 
the capsular ligament, with, in some ca~es, rupture of the external branch, 

1 Mr. Kelly, of Dublin, reduces forward dislocation of the l1ip by a process analo
gous to that which he employs for dislocations of the humerus, viz., folding the pa· 
tient's limlJ around his own pelvis. and tht:!n making a suddt:n turn, so as, IJy ext .. msion 
and leverage coml>iued, to draw the luxat~d l>one into place. 
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or C\"C'Il both branches of the Y liµament. ]~eduction may u~unlly IJe 
t•ffpctNI by !-impl)' flexing the !high, and thl'n lifting aucl pu:,;hing the dis
plncl'cl hone in the direction of 
its socketi or the luxntion may 
h<.• ronrert<.>d into one of the 
"regular'' \'al'i(:'Lies. whC'n mani
pulation can I.JC' applied aC'cor.ding
to thc nH'thod.salrendy d<.•,..trthl'Cl. 
]{id Ion ck-crihC'.; a ca"'e of npward 
(.~1111r(lcnlylvir/) di:..;Joeation in 
whil'h, thoug-h r1·duction ,,·n~ not 
rfft•«'.t·d. tlw pati1•nt walked with
out llillkult\'. Di:->lotntion:;; of 
bnfh hips hiL.vc bren ob~en·ed by 
Gih:-oll, W. Cooper, Boi:-not, 
and Crawford. 

Jn <'il:-il':'i of old di~l0<·ofion of 
the hip, ~realer force may lw 
:-omctimt•,., rrquired than can he 
appli('(I hy the t<llrgeon·,- unnidl•d 
lrnnd.;, and under .;uch eirc11m
!-l:u1ec·.; the apparatu~ recom
iHeuded IJy Prof. Biµ:elow for 
effecting- rrny11lar e:rtem·io11 ma.v 
hl• u~cfully Pmplo_, c-d. 'l'be dif
fic·ult.\·, howHcr, iu tbe:-;c ca!-'e-., 
will be oftrn found to be not ~o 
lllt1('h in 1'.fl't•r·ting, as in main
taining rl'duction, owing to the 
~lructura\ th:tn!!'es which occur 
in the acrtahulum and in the 
Jwnd of the fcn1ur. To mec·t 
thi~ diflicult.r Bigelow ~ll).!£!'e.4S FIG. 1 81.-Blox::im'~ dh1ll)cn1ion 1ourniquel, :lpplic(l 
that lhC' liml) l'\houlcl be fixed in for downward di~lotatiou. (ER1c11.-;Es.) 
the pn:-ition in which reduction 
was effected, until the i::ockl'l ha!-' become ag-nin cxcan1tC'd hy ab:0;orption; 
the f:nmc plun ~hould be adopll'<l in ca.sc:s or recent luxation in which 

1-'IG.182.-'.\lodeofreducingupwarddisloc::itioo with pulleys. 

t~irrr ill n.ny tcnclenc.v to repro<l11ction of the clefor111ity n.ftC'r reduction. 

~~~~:11~~11~id ~il~~~;~1~~~1 c<;f ' :·~~c, 11~~:'~~~:e~~~:11 ;;mt~,'~,li~'<.·cfn1 ~~' ·1;~~~~\~ 1~·~·~~11~~ 
\ 1l!cucun one greatly bcnelitcd by osteotomy. Lane made a new C;tput 
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frmoris nnd acetabulum, and !<.ulurcd th<' tendon or the rectus femoris to 
the antcriu1· ligament oft.he joint., t.be patient rccon·ring with 11 u~cful limb. 

The com plication of di"
locntion of tbe hip with 
frat'lure of the thi,;.rh ~ hould 
1)(' met h_v applying- firm 
!-<pliats, or Biµ-elow's "an. 
:.ru lar extension" nppnralu~, 
hcfore ntt<•mpting mnuipu. 
lalion. Should frac:turcor. 
cur during- the effort to rc
dutc n.n old di:olocation, the 
ntlen1ptsatredl1<.:tiOn!--houltl 
he at once nhandoned, h11L 
ach·1tnlage mi .~ht be tak1·n 
of the ncciclent to obtuin 
union in ~uch a po,.ition ili 
would dimi11i::.h the dcfor
rnit,· of the limb. 

"' rter rl'Cluction of n hip 
di:-lotntion, it is 11!rnallv <.;1Jf

li1·il'llt to tie the krH'~s to. 
uetllC'r with a fl·w turns of 
~ lnrnda .~·e, keeping tlu• pa
tit>nt in heel for a week or 
trn da\'s. An unreducl'cl 
di~localion, e:-;pecmll.'· of1hc 

:Fu,. 1~1.-Angular exlension, in redul'tion of old dislocatiGll :l~~~:.al!C ti~l~~ .. ie~;·t;cl;llll~:·~ 
01 the hip. (lhu~:Low.) u,.c of thC' limb than would 

nt. fir:;t be suppo:5L'd po..,~i
blc. Com7)ound Di15localion of the Hi)J has, according- to J. W. Perkin ~, 

1Je~~ln~~~rl1~~f~1 ! ~' ~~:~~~~~a:~~~, ao;·s,~·~:lc~1it~~ ~~~:n~i~~1 \~:~ll~~:~1~~1tof hip dislol'n· 
tiomi in adults, though in C'ftl"CS of chi ldren, or of ve ry feeble per:"-on::-, it 
m:w often be dispcn:-.ccl with 

Dislocations of the Patella.-The p:itella mn~· be di;;;;locatecl out
ward,.;, inwards, or upwards. or it niay be rotatNI upon it~ own axi:->, con
!-ililuting- tlw vertical luxa.tiou of 1tlal~nigne. The,.p :u:ciclent~ mar n•-.nlt. 
fro111 mu:scular action, or from direct violenee. The Out1can11Ji~lur·ali111l 
i:-; the most common, and ma>' be either partial or complete; it n1ay lie 
recog-uizcd b.r the undue promint•n1.:e of tbe inner c:ondyle, and hy the 
patt•lla being felt in its new po:3ition: the limb is Uf.iual\y slig htly Hcxl'rl. 
lfr•l1lf'lirm is effected by extending the IC!! on tht:' thigh. and Oexir1~ the 
latter on the pelvis1 sons to relax tbe quaclri<·cp:o:; fL•rnoris mu:-1·le. wlwn the 
patella cnn be em:iily pu~hecl hack into its propt·r plac(• i H amiltnn tlirt>cH 
that the p:Ltient should he in a sitting poslurl', the ~urgeon ~ittin;! or 
stand in~ in front of him, and rnbing the affected IL'g" upon hi:". own ~110ultlt•r 
Ir this manreuvre fail , rcduetion may be aecompli~l1e<l by alternately fll·X· 
ing- ancl extending the knee, wbik• Jaternl pre::;:-;ur1• is :-imultn.neously made 
upon the patcllu. Du·docation Inward:; is ver~· i-;cldom met with: it~ 
symptoms arid treatment are (nwtalis mutandi15) the !'tune as tho~c of the 
outward varietv. 

Di.-;localio11 Of ihP. Patrllo on ih; Axis i.;; produrNl by the same eau~cs n~ 
lateral di~location, of which, indeed, it may be looked upon a:; an 11.ggra· 
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rntrcl form; t:ither edge of the patella mny project anteriorly, or the bone 
may be entirr\y rernrsed, SO that itR po:-terior surface is in front. rrhc Jeg 
j;-; u::mally fullv extrndecl, more rarely ~l i ,µ; htly flexed; the prominence of 
the patella is~ so nrnrked as to render any mistake in diagnos is almost 
irnpos!;ilJle. llt!d1wtion may commonl .r be e ffected, as in cases of lateral 
Uislocation, by direct pre_~rrnre, nit.le~ by altl·rnatc llexion and extension. 
A ca~e is n•corclNI lJv ·w. F. M. Jaekson, in which , after the failure of 
utber mC'thod:-:1 rf'<luclion w:u; rradil.v effected by s impl y pul'.ihing up the 
Ji,.,placecl hone. It ha s been proposed to cli,·icle the li .~amcotum patelhe 
:llld tendon of the quadriceps extCllSOI' lllUfiClo, with a view of facilitating· 
reduction in these ('tlSt'!\ but the operation does not nppear to ha,·e been 
proclucti,·e of nny marked be nefit, while in one ca~c it caused fatal sup
purntion. Di.~lo1·ation U7lward.-t can on]_,. result from rupture of the liga
mentum patcl\ru; tbe treatment would be the same as fur fracture of the 
patella itself 

Dislocations of the Knee.-The He,,d of the 1'/bia mav he dislo
l'ated to vllher ~ide,jt>rwards, botkwardl3, or in an intermerliate direetion, 
a.:: bac:l..wards 011d outwardl3, etc. These accidents n1ay result from direr·t 
or from indfr<>d \'iolence, such as twis:ting the thigh upon the leg by 
:"!Cpping- into a boll' while walking. rfhe /a{Pral dislocations are always 
iucomplcte. while the antero.posterior luxation s may be eithe r complete or 
partial. The symptoms of tbe:"e injuries a.re very obvious; the complete 
lux11tions arc us.ually accompanied with sho rtening. Reduction. may be 
effected by forced flexion of the knee, with direct pre~sure, aillcd by rock
ing 1110\·ement!=i, to which, if there be s hortening, extension and counter
exten,;ion urny be u5efully added . The antcro-posterior luxations, if com
plete, are apt to be Mtrnclcd with serious injury to the poplitca\ vessels 
and ncn'c.;;;, a compl ication which 1miy require amputation. .After reduc
tion, the limb ~houltl be placed at rest in a long fracture-box, or on a suit
able splint, until tbe sub:' icl cnc·e of all inflammation of the joint, the part 
hein.~ afterward~ protected from sudden motion hy the use of an elast ic 
kncc.c:ip or firm bandage. Com7Jotrnd Dislocation of the Knee is usually 
n ca~e ror amputa.tiun. 

Di.~lof·o!io11 of lhf' SPmi/1111,rn· Ca1·tilages, or Internal Derangement of 
!he KneP-jrdnl (Sab/11.i:ation of the Knee), consists , aceording- to Erichsen, 
iu the semilunar carti lages ~lipping either fonrnrcls or backwards from 
heneath the conclvlcs of tbc femur, so tbat the la.tter come in direct contact 
with the articula;· ~urface of the tibia, pinching the fo\cl!"l of Bynov ial mcm
hraue; most authol'ities, however, tea('h that in this accident the cartila~·es 
themselves become wedged bctwf'en the articulating surfoct.•s in i:;uch a. 
wn_v tH\ to impede the motion s of the joint, and g-ive ri . .::e to the ::c iekeni ng 
pain which cbtll'acterize~ the injur.v. Aceortling to J. }i'. Knott, who has 
. ..;uffered from thi~ affection in his own pcl':;iOll, the margin of the femornl 
cond_rle is jerkf'd o\·er the scmilunar cartilag-e, which remains attached 

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

~\~~:~~~:~~)~e:·~i~:~:~\~,~;~~,:~
1

~::.,r~;'.:~~~~;~,~ }l~:~~e~~~.~~~'.1~ 
to extend the lirnb, intense pain, and rnpid swelling of the joint. Reduc
lwn is effected b.'' alterrrnt<'ly flexing and extending the knee, co mbining-

;11~~~~s~1 ~~·~;~~~~~~, \~~\~~r ~~~l~;~t a ~J\~~~~~~i~ t:l 1.~·d ~~0~1~~~ ~i ~ft l~~~j ~~~~,'~. AJ~ f~~~ 
retiu(·t1on, the pati('nt should weo.r an ela::;tic knee-cap, to prevent recur
reu~c of the clisplocement. Annandale, Owen, Cotte rill, and H. W. 
All1~1ghnm lt~\·e <'ffected cures in several ca:;;es by opening the joint and 
pnllmg the d1:-iplaced cartilage into its proper place wiL11 forceps, and then 
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~('Curing it with suture~. nrodhur:-<t, Croft, and Annnnflalc ha\'C nl~o 
tr<'alf'd displacements of the ~emilunar rartilnges hy t·xcisioa, tbe patit11b 
rccoverin,z with the functions of thf' joint unimpnirnd. 

Dislocolion of the Head of !111~ Fibula, i~ a \'l'l'~' unusual nccidC'nt. exc•ppt 
m; a romplicat ion of' more serious injurie:0. of the knee. The displnc·p1111•nt 
may be l'it lier forwards or Lnekward:-i, and the :--t1hcutnnroL1s po~ition of tlll' 
bone renders the diugnoRiS eai-;y . Redu('fion ma.y lif' c•fft•l'tPd hy·t'xleni;.ion 
and direct prc:-<sure, or hy prc,.surc while tlw h•g- is fixed upon the thh!'h, 
and n romprcs.s and a. bandage shou ld IJe sub:-cqucntly applied to ket•p thl' 
bone in place. 

Dislocations of the Ankle.-Thci::::e injuries nrr de:::cribrd h.'· ~ir 
Astley Cooper . .i\lalgnigne, and J lamilton , as dislu<·oliom: nf lhP lo11·pr 1•//f/ 
of tht' tifJia: I think, however, lhat it is better to ~pPak <if them, wit Ii 
]foyer n,nd other~. a~ di::;lor-alion.-; of the foot 11pnn the bone.'! of tl1P /i>y. 
ThC disp\a('cment oc1·u rr-:. between the upper n1·ticulnting- !'t1 rfnee of tlw 
astrnµ:nluH nnd those of the tibin, and fibula, nnd the foot may IJL' di:.;JocntNI 

~ f 1~:~~1 :/;:}>~~~~~~~a :;:r~~.~~ne~t1~1:11~~,~~~· 0~r ~ h:s 1 ~,'~ .a c?i~~cn;~~:,\i.~~~~: ~~·~i~;~i 1~ \~1: 
usnallv attended with frncturC' of one or both mallt'oli, the 011twm·d lli:-.lo
cn.tion.ht'ing- sometimC'!' additionall.\' complicated h.'· fracture of the Olltl'I' 
rdge of thC' tibia into the joint, a ci rcum:0;tant·r which, ni- pointed out h.r 
Jlnmilton, may rencll'r red uttion impos!'ihle. The bockwnrd cli:-;Jocatiou i .. 
u~ually nceompnniccl with fraclUre of the fibula, and somcti111e:-; of the tihia 
as well. The .forward clblocntion is \'Cry rnrC', 11-;ually attended with f'rlh.!· 
ttJl'(', and, n('cording to R. " '·Smit h, alway~ i1l('omplPte. 'l'he:-:;e injurie.; 
rna,· resuh. from e ither direct or indirect \·iole1we. tlw pnrtirulnr form of 
the· di~pln('C'lllent depending upon the position of the foot at thC' 11io11wnt 
at whieh the accident occur~. The nntl•ro.posterior Juxation:o. can he ea:.;ih 
n•co.~nizc<i hy the charnctNistic deformity, tlw foot being- len~the1ml in 
tbe forward, and shortenl.'cl in the backward, lli,..Joeotion. The trne la11·ral 
luxation is a lC'~5 frequent accident than i:o: g-enera 11.\' J.;Upposed, I he mnjority 
of the cn:-t•s which are called dislocation l)eing- r<•ally instances merl'l~' of 
rotation of the a:;tra:.ralus, without nctual separation uf that bone from till' 
articulating surface~ of the tihin and fibula. Redt1clio11 nrny he common], 
effetted in nny of these n\l"ictiP!' of luxation hy :o:imple tro('tinn (the IP)! 
beinµ- ftPxNl on the thi,zh), combined with dirC'et 1wes:.;ure, n.nd flcxion nod 
rotation of the ankle in nll'ious direction". nceordin~ to thC' nature of tlw 
di:"pln(·emC'nt; SC'Ction of the lC'ndo Achillis may Ot"c:isionally be rcquirNI. 
After reduction, the limb ~houlcl be l'omented with ll•nfl.water nnd lauda
num and plarcd in n fracture-box with ~uitable comprl',. .. Cs, or on a splinl 
of bindcr!-! 1 hoard, until rcco\·ery i~ complctf'. 

Con171f)1111d Di.o.;lucalion of the .Ankle ii; a Yery :-C'rious ncc·icknt, on!\ 
often l'equircs nmputation, pnrticuh1rly when compliC'atc<l wi1h frnrllln:, 
thou:rh in suitable casf's n.n atlt'n1pt s hould be madt• to ~an the li111h ln 
C'xci~ion of' the joint. J onrc i-uect•('(le<l in efl't•!'ti11g a turn witlwut 01wr;1-
tion. b\· thC' continuou~ em1)lonnl'nt of irri!!n.tion. 

Dislocations of the Tarsus.-The J1:-otro~1aflts may lw di~locntt>cl at 
once from the bones of the leg and from the other tar,..111 ho1ws. and may 
lJe thru!:.t backwards (when it projects benL•ath tlw h~nclo Achillis),/or
ward,'l and outward.-;, or fm·ward,-; a,nd inward . ..;. rl'hC'~e iujuries re:.;ult 
from fall~ upon the foot, the pMticulnr form of the di~phH·emcnt depend in!! 
upon the pobition of tbC' foot a;.; regnrd:o:. nexion, ahdu('tion. etc., at tlw 

~~~,:~:~~~ o ~·~e~~!~~~I~ h~b~ s~1~~c~~1~::; 1~1~
0

~j\1,:·.~~ i 1~ 1~r~1111~ ·~l~,~~r~ 1 ~ll' c~ :~:o~·~,~~':. 11,~'a ~ :;.t: 
olur.., and the foot i:::; somewhat ..:'Xtcmled aud twi::;ted to the opposite :"icl<' 
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In thC' bnr·kwar<l lu.ration, which orcnrs lenc.;t of'tl'll, the foot is in a ~tat(_• 
of <·xtr<'lllC' flf'xion. and the heel is elon!..!ntt•d while the instf'p j,.; ~hort<.'n('d. 
Jlpdurfion Rhould h(· uttC'mpted h_v making lirrn tntction (the leg- Ucing
flrxcd upon the thif!h). nn<l rotntin;.r and twiRting- tht' foot in tho oppo,.;it1• 
direction to thnt in which il. i.; found, while firm pn·:.;"'ul't' i,.; madPupon tlw 

c:~~:c;~:: ~ct ~t~,~~~~ ~J: dj l~'.;ll:~~ll i1 r~ n~~~~~: ~~·\' ~~il~~~a 1~:- ~11i1:·,,1~~~:.\\~e1~~~ ~ i,: ~;s i 1111a: 
ca'.-<' of ,g-rrut dif1k11ll.\' De:":llllt's plnn of cli,·iding- 1lw aunehmt•n1s of thr 
n,.;lrn!!11l11~ it!'elf mi.!{ht hf' tril'd, fl" lws been :-'llCt'l'"sfully done by f'itz;.rcrald 
in a cn"e of firn month"' t-ilanding-; or thf' ~ur~('tHI miJ . .dH l'l'"'Ort at oner to 
t•xcision. 1 Rhould, howl'\"l'l'. pr<'fer. in fl cn~e of irn.·llut·ible, .-;im1ifo di . ..;. 
location, to tt•mporize. n:-; flclvi."'('d by Coo1wr nnd Rro1·11, l'l':-'Crdn .z t•xcision 
of the h011r al'\ n, $:CCondar.\· oprra1ion, Ahonld ~1011,!d1ing- or nccro ... is renclt:'r 
it net·p;;s11ry. Ucl('ktvord ch1'l1walio11 of the a~trnµ;nl11,; is n,..uitll.r irreduci· 
hll', tlll' patient notwith:-itundit1!!,' l't'C'O\'l'ring with a \'l'I',\" u~l'ful fuol Jn a 
Cfl?'E' or r·om7101md di."1focotion, it would br propl'I' ( unle_ .. ::; rl'Cluetion w<·rc 
r<'ndiJ_,. areompli-hrd) to exci:;e 1hc> a-.tragal11.;; at onee. 01· to amputate, if 
till' c·1rnromi1nnt injuril'i' wt•re ;;o '-l'\"l'l'e as to forbid n:c:i:-ion. 

Other du:/orntion.~ r1f Tar.·ml Bunr.-: are dr;;crihed, U'.-. of the r·nl1·ane11m 
and s1·n11hoid upon tin: n-..trn!!nlu"'. which remains in plnct· l>C'low thl'> arch 
of the nrnlleoli (1'11ba."1fra9rdoirl di-;\oc·ation of ;\ fnlgaig-nt:); of the r•afram•11m 
11pon the a!-.tru!!'alus and <•uboid, or upon the n ... truµ;nlti-; nlonc; of the 
i:waphoid a11d roboid upon the oi:; cu lei:-: an1I a~trngnlu::;; or of the cuboid, 
sr·a1)hf'Jirl. or cmu.>1/onn bonf's, $epnrntl'ly or tog·ptJi('l' 

Redadirm in the~e ca~c:-; may u"'unlly be accornpli:-lwd liy prc~~urr find 
traction in cliffereut direetion~, nccordin!.! to the 11111u1·e of the purticular 
cli~phteement. Foru_·7rfi t'.rlf'nsion (that h•, flt n l'iµ-ht nngle to the le;.r) is 
adri:-.Nl b_\· H. Lee and Pil·k in thf' !-it:liflstrn:.rnloid rnriel\". En,n if red•u·. 
tion cannot be effected, the limb will often be :;('1'\'ice;1hle in spite of the 
clt•formit\'. 

Dislo.cations of the M etatarsus and T oes nre of rnrr occurrence 
exCl'Jll a!-\ the result of ,!!rt•at \'io!t•nc1>, \\'hen arnputatiun will often be re. 
quirl•d In en'-'C>::; of i-:imple dhdocfltion n·du<'tio11 nrny u::;u:dl_,. be f'0h·tf'll 
:;impl,v h.'· traction and clir<'<·t pr('~:;ure, the part!:i hci11g af'll'l'\\'al'ds lixed 
with suitable spints aud bandages. 

C II .-\ PT ER X Y. 

Jn'FECTS OF l!EAT AliD COLD. 

Ht'nNs AND RrALDS. 

th:\~~::r~.~l~:,~·~~a~Jr~~· <!~t:~J~(>~r ~:~ll~~ ad~~°:tt:~~~~';('~~s~~;.~~~c~~\·~h:ff~~r~r~~ 
i-pondin~ effeet of tlw npplicatiou of a hot liquid, nnd it i:::. often touid thnt 

g~pi;~~i~~f ~~~1/~t\;f ?~~~1:i~:i1~i:tE~~:!:;~; 
bent. the i:=ame time lrnrning- oil), and some of the mo:-.t destrnctive burns 
are produced by bot liquids-Rueb as molten lead or iron. Agnio, the 
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injuries prorlucc>d h.Y caustic acids nr nlkaliesnrc cs:-rntinlly hurn.-;, whcthrr 
thr fi!.!'Cllt be npplicd in o. liquid 01· in a i;:oJid fot'm. 

Effects of Burns and Scalds.-'rlrn effect" of tbe-.e injuricl'l urr both 
lm·al and con~t1t111wnal. 'l'he Lo«al Bjlf!f'I,-; \'al'_\· according to the l<'lll· 
prrnturc of the hody which i11flicl:-i the injury, ond the length of time dur
ing whit'h its application is coritinu<'d. 'l'bu~. n. momentar.v coniact with 
flame will produce u. !cs~ rlcgn'e of disor,Q"anization than prolonged c·outaet 
witb n. ~ubstancc the tc1uper:iturc of' which 11my l.J(' 11nH.:h lowt>1·. Dupu~·
tl'cn didlll'd hu1·ns into six clo.o.: . ..:e.-; or dPqrl!~·"· according to the extent of 
injury inflicted i and thi::; l:la~~ification. which is in :-oome rei-;pect1'>conrenient, 
i1'> still adopted hy mo~t Sllrgeons. 'l'be fir~t cla~s emhraces Cll1'C1'> of very 
ou1wrfiei<tl burn, marked IJy reclnr.~s. and followed b.\· de:.quama1ion of the 
tuticlc. In 1he S('«Ond class the injury extend..; more decpl.'·· nnd is fol
lowed hv the fornunion of 11u111rro11s ,·csiclcs and bull::e. Jn the third cJn ... s 
the wbOlc depth of the skin is inrnlved, and hi thrown off in the form of 
thin superficial ~lough,;;. In the fourth class the clc:-.tructi,·e effect reacbe.:; 
the i::ubcutaneoui... areolar tb..-ue, the i-;loughs arc firmer anLI dcC'pt·r, aud, on 
sepamting, lea,·e g-ranulating ulcer:'. In the fifth class the dt•cpe1·-i...eate<I 
~lnH'tures, mu10<:lf's, tf'ndons, elL'., are affected i while in the .-;iJ:th class of 
hurns, all the con..;titucnt:=; of 1he part, includin~ the bone . .;, arc ill\'Olved 
in destruction. The variou:-' chn.r1ges which take p~al!e in a pa.rt that i~ 
burnt are tho~C' that ha,·e alrcad,\' been fully dc..-criliell in the chuplC'r on 
l 110am11rntio11, n nd the proce::':-;e,. of granulation. <'icatrization, rlt., h.r wbiC'lt 
repair i~ acco111pli::.lwd in these casc5, arc lhc same a.: in solution~ of con. 
tin11ity from au\· other C;lll:O.e. 

'1.'bC ('unslituiional E.f!eds of burns vary accoriling to the de9ree of the 
1>111·11 arid the eJ·lenl of w1far·e intofoed. 111 almo:-t all ca~cs, the conbti
tutional symptom:" may be di,•idcd into three stn!.!"C'-", Yiz., that of dcprc.o;. 
!-lion, that of reaction, and that of exhaustion. rl'hc sta .~e ofd1.·prp,.;sio11 i"i 
particularly well marked in ca~cs of t>:rl.ensu·e l>11rn, e\·en though the drpfh 
of the injury be not very great. .:\lan.'' pa.ticnti... dil' in this :;tage, eitlwr 
from :-hut·k alone. or from thil'i in t·omllina.tion with other cau:-ol'1'>, :;uch as 
intt•nsc pain. los1" of animal heat from dcstruclio11 of the ~kin, or :"llppre:;
}.ion of the phy:..;iolo,zical aetion of that ti~:;ue. Thu:-;. of ten patie11t,.; re
t·t·i\·C'Cl into the Penn,;ylni.nia Jlo:-opilal from a. flre at the Continental The
atre, in Scpa·111hcr, 1861, six died within twPnty-fonr houi-:-;, :-;omc wilh
out any rca.ction, and others haxin~ rC'lll!lCd vcr,\" impC'rfct·Lly. The .-;e1·1md 
~tag-c i:-; mark..:d hy the occu1Tt•nce of infta.mmato1·.v ft•ver, UC'<'Ompanied 
often Uy violenl trnumatic delirium; the duration of thi:-; i;;tttg-c i5 usu:1lly 
from the second to the tenth or twelfth clay, and during- thi~ period tleath 
may occur fron1 internal con.!.!C'F;tion, or from inflammation of the brain, 
:1ir-pa.sba7es, kidn<•y;.;, or alimentary canal i the localit.\• of tht• hurn in
flul'nces the i-;('at of the:;c sctondary complica1io11:-', a burn or tlw che--t 
l1eing followed hy bronchitis or prn·nmonia, while one of the ah1lomen i,. 
more apt to cau~c infl:tmmatiu11 of the bowel:; or peritoneum. A peculinr 
and very gra,·t', though fort1111atC'ly rarn, co111plil!atio11 of thiH sta.i.::c, 

i·l.~i'R.
1

,'.i!~~::~1~','.~;:~~~:~~~!-i~~i·:~:,:~1~~:~~~~~::r:~~.~~:'.:~iiI:::~:;·i::·1:;~'.:;~i:'. 
ing- to replace tlw dt>ficient action of the !:'kin, but is. iu common with the 

~)·;'.~~)i:.i;~~~~~~:~~\i~~;~f D,::Li·~·.~t\,f ~?:)tg~:::.~~l~}~f :If i!~~:~~·~~:S: 
the IJile. Thl' duo<lena.l ulcer u:-;ually proHs f'atnl, either from hemord1t1ge 
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or by perforating the abdominal cavity, and thus g-iving risctope1·itonili~. 
Jn thl' third stn~l' of huro thl' patient is in lhc condition of one suffcring
from profuse 8u1•p11ratioa and wide~pread ulccrotion, without re~ard 10 
the particular cause of the injury j death may occur from i-;implc> c>xham;;
tion, from ~econdary dl"ceral deJ!eneration (probnl>ly of the so-t«tllc>d amy
loid or a\buminoid variety), or from pyre1nin. Accordi11~ to J)onfick an1l 
LC'~~er, one of the chief cnu::cs of death in cn~Ps of se\·crc hum is disin-

:1~~11;~~~~~~~f o} h~h~c~ i~;~oc~,~~~101~~~u ~~.~~~. i~' i :1~ i::~~1r~~~l l'Y~I~~ ~:~~I~ h 6;~1i~ ~?cl: st I~~~ 
dl·:uh re~ults from blood-Sta:'tis. due partly to thromho:oi:-; and emlioli:o.m, 
partly to arterii\I contraction, and partly to a cba uge in the red corpuscles 
tlwn1~elve:-;. 

Symptoms.-'l'he Local Symptoms of hurns nre tho~c of innammation 
of lhe ti:-;sue nffectccl, without rc,!!11t·d to the e;a11:-.e. The i11tcn8ity of the 
iullnmrnatory JH'OCCl"S \'Urie:; in diil'l''rent ca~es, and in different parts of the 
body in the !Same case, 80 that we g:enerally find the first fo111'. and some
time:; all, of ])upuytren's degree:; of burn in tile same incliviclun.I. The 
('un~lilulional Symptoms rnry aC'eorcling to the !'.itage, as well a:::. the extent 
and se\•erity of the lrnrn. The most prominent ~ymptom in the first 8tn.g-e 
i.-; n f Peling of inten.-;e cold, re~ ultin g, probably, in part from direct injury 
to the cuta11eous nen·es, parLly from the accumuh1tion of Llood in the cen
tral or~ans of the body, aud pnrtly from incrcn!'l'd radiation of heat due 
to <le,..truc.:tion of the ~kin. 'l'he patient ~hivcr::; and complain:-:. of chilli
ne~~. the tempf'rature of the surface is deprei:;.:-.cd, the featurl'~ arc pinched, 
and the who)(• bocl_r is in a state of partial collap~c. \\'ith the development 
of the :;ecoud stag-c, lhiriil becomes the most di:-;trn~~i11g symptom; t,berc i:; 
an in:;atiablc crnving for liquicl:=i, 'vhicb are rejected by \·0111 it inµ; a;;; !:=oon ai; 
they are swallowed. The patient is now very re1'tle::i;.:; and feverish, and 
tO:-<:-<Cs off the bed-clothes, which, during the lir.5t stu.ze. could not be too 
clo,..cly applied. 1 n the third :stage the symptoms nrc tho,.c of exhaustion 
and debility i the patient does not ~ulfer muc:h pain, except from the necei:;
!'ary exposure of drel"sing, unles:-; the burns are RO plac:ed as to be Rll l~jected 
to prc~1iurc. 'J'rouble:;ome cough and profuse dianho:a arc often the most 
nnnoyin.Q' complications. in this i:;tage of the injury. 

Prognosis.-'l.'he progno!:;i~, in any case of burn. depends c:hicny upon 
the extent of surface in,·oh·rd: ns a ru)P, it mn\' be !-<aid that if one-half 
of the cutrineous ~urface be affected, no mattt'r h¥ow ~lip:htl .v. the cn~e will 
proLnbly terminate fatally. E\•en if one.third, or one-fourth, of the Rur
focc _he burnt, the pro~nosis s.houlcl be ve ry guarded. Another point to be 
con:-.1clcred is the locality of the injury i a burn upon the trunk il'l more ~c ri
ou~ than one of :'timilar extent upon the extremiti e:-;. The dt•pth of a burn 
iii of lc:3s progno!--tic importance than its extent, at lca::-t as rc>gnrd~ life , 
which may often be :;aved (wben the lesion is in oue of tbe cxtreniilics) 
by a timely amputation. 

There hrn pop11Jar idea that patients who are burnt often die from inha/-

~~'.i;c-f~7i;~11~)~:R:~·1~';c1J~a~~;, ~c:~~:<:\~~r ~~1~:~8~1/cu\? f1~1;~ ~1:11~~1;;~f~1 t/1~o~~c~;;~ 
pn·~cnee of t-moke and noxious gn~c:-:), or pos1:1il.Jly from the flame en wring 
tlll' 1~10utb, thus inducing rapid <t•dema of the gloui~. and t'OllH'quent Ruf
focnllon. lfol $leant may be inhaled (as is sometime::; don<' IJy children 
from th(' spouts of ten.kettles), when dca1h ensue:; from inflammation of 
tlw nir-pas!-'a_!!cs. 

' l'hc older 'niters spoke of critir·al dayR in cases of burn , and the third 

~~
1

~1r t(~11~~ ~~I~~ ~~~:::s;}~~c~!a~~.rt1~0 ~~g~\~~d.cx1~~~~;:~)~gn~~s: 1 ~~:~~~~ ~~1~0'~ 
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burn occur during the fir . .:;t forl~'-eight hour:". i of 194 fatnl ra~c~ whirh 
w<'rc rec:t•h·rd into St. Geor,!!e'8 llo~pital in sixteen yrar;;, !l8 terminntP<I 
cl:1rin~ the firl'I t\\·o dayH, 55 more during tlw fir~t fortnight, anrl only 41 
at n lat('I' pNiod. 

Treatment.-The Conslitofional Treatment of' hurni:- i:.; of the l!rrntrst 
impor1a1H:e. The• fir,...t thin.er to be don~ i~ to p1·ornotf' rrnction. Th<• patil'tlt 
:-hould he placed in bed and CO\'rred with hlnnkct~, while foot-warmcr1', or 
hot brick.:; or bottle~. arc employC'cl to maintain an elevated tempnnturi'. 
Brand.'· and opium may hr gin~n pretty fred.v, care heing- takC'n, of cour:of', 
not to intoxicate the pntient; if he he already iuchrintNl, re!letion ma\· bP 
promoted by the use of other ~timulants;, !"UCh rts c:uhonntc of 11mmoninm. 
Ai; soon a" !'('action has bl·~un, nutritive liq11ids, $uth ns heef-tca, or milk
punch, should lw gi\·c11, is small qunntitics and at frequ('nt int<·rval:-;, takinA" 
ca.re not to excite ,·omiting b.v ov<•rloading tbC' stomach. Thirst mny lw 
all:tycd hy 1wrmitting the patient to suck snwll lumpi.; of ice, or hy tlw 
moclf'ratL' use of carbonic-a(' id wntt•r; but the patient shonld 11ot be allowl'd 
to dl'lug-C' bis stomach with liquids, as the con!-'('<111C'nt romitini;r and nt
tL•nding rlt_•prC'S!--tiOn would of tbemse\\'es orten su!Tice to insure n fatal 
re~ult. Transfusion of blood i)',1 on theoretical grounds, rccorumcnclcd by 
Pon lick. 

During- the first week or ten clnys of a burn the patient i:-; often con~ti
patC'd, and rrquires mild laxnti\·c::; or en0mata; dinrrhooa i:0< npt to supl'r
nne at a later stal.('e, and rnu1.;t be met with chalk-mixture, a~tringrnt..;, 
and opium. Hetention of urine mu~t always lw watrhcd for durinL:" the 
earl.\' stn!!CS of a burn, l'Specially with fenrnl<.• patient~. who, from a fl•<1 lin~ 
of morlC'~t.\', frequently con('cal th('ir suffering~ in thi~ n·=-pect. "'hen a 
pntient hn~ t horou;rhly rC'ncted, th<' treatment cont'ii:-;ts chit'fty in the ntlmin
iiilration of food and stirnult1~. 'L'wo or threl' pound:-; of IJf'<'f, in the shnp1• 
of h('ef-tea., with six or ci.!!hl fluid ounl·e~ of brand,•, and a quart or two nf 
milk is no unrl•asonahlr dailv nllowancc for a bad case of hum. The onh• 
dru~ haliitunll.'· required i:; ·opium i twenty minim..; of laudunnm, or hnif 
n ::rrain of sulphate of morphia, every six hours, is often not too mnch to 
relie\·1• pain and promotl' ncccss:u·y sleep. Traumatic rk•lirium, if it Q('C'ur, 
i,::; to he treated on tbt· principle:; already laid clown, :uHl other complit·n
tion~ are to hf' met as they nrbc Durin~ the third =-tnJ,?·c tonicsnre usually 
rec1uirPcl, the bc~t being iron, quinia, and thr min('l'!l\ aci<ls. Hecondary 
A mp11lntion mny be required, either by the dC>pth of thf' burn, or hy the 
state of ;:rC'ncra\ exhaustion of the patient i ir l>y the latler. the operntion 
should not he too long po~1poned, on account of the ri:..k. alreadr rl'ferrr1\ 
to. of lhe occurrf'llCC of vi!-icrral degcnerntion, probahly of tlw~ so-called 
nm,·loid or alhuminoid variL•tv. 

With regnrd to Lrwol A7JJ;lfrationH to hurn.;;, l do not believe thnt it 
nrnkc1' n gre:ll deal or difl'crC'ncc whnt nrticlt• is u~cd. providt"d that tlu.· 
surftll'C' i!-i thorou.!{hly rxclu<led from the air, and that. the proc,...~:-; of dr<'"'"
ing i1' nf'atly and propC'rly :itlcndcd to. Tbc npplicatit)n which [ my~1·Jf 
prefer in ca1'CS of rec<'nt hum, i~ the oJd.fn~hionrcl <·nrron oil, mndc h~· 
stirrin!! linseNI oil 1ulCI lime.wntl'I' into a thick paJO;te, which i~ then :-01>rt>r1<l 
upon oltl linen or mn~lin, nnd CO\'errd with oiled ~ilk It i~ customnr.\· to 

I~~2,i{i;~~~~~'.:~~{i~~;:~;l,~~~,~~:~~\~·~~·:~~~·;i:t~i~~ .. ~1

:~if ~:il~~i.~',~;.!r:~:·~:!~i: 
:~~i~~n b ~II~ ~~1 1'. '. 1 ~1~~: y :1~~~: l IC'~)tt h~;~:: :·~~~~~~~s t111~~1~)1tl~~~v~ ~)~~ 1i l~~d LI ~;~·b; fl'~'~: 
cotton, flour, white paiut, lard 1 glycerine. iodoform, chlorate of porn'· 
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)'iium, thiol, or any other of the host of :;ubstanc:e:; which haH Jwen 
recomrnc11dL'cl 

More important than the particular artit le used is the mode of mdng it. 
Only a ~mall portion of the surfaee ~hould be unCO\ t•red at once, and thP 
iJurn, if pxten::1ive, :-.houlli thnli he dre:'H:d, a::; it were, in dt.•tachml:'nt,.;. 
Y 1·sication:;, if l here be uny, :;huul<l be punc:t urNI wii Ii the point of a ~h11rp 
knife, the contained serum being allowed to drain away of it"'elf, so a~ to 

~;;~:~~~t~et ~~\~~r~~lcw~~h ~i r:~ ~1;: ~~or 1~,~·a ~~~~ ~~~ ;~~~· .b~2~~~~ .. {' n ~r~i:·u ~1,~~.:~~iil~~~ 
nnll :,bould be held in place with roll1..•r baud:Lge:->, the injurtcl 1mrts ht•;11g 

Fu;, 1~1 -llef<1rmi1r of foot following "C\'ere \.rnrn_ ( From a patient in the Pe1111~)·hania JI O~l'ilal.) 

"'upportl•d in an ea"'y po ... ition, wilh ~oft pillows COH'!'Ni with oiled :<ilk, or 
with pocb of c:otto11-wadding. 'I'll<' drc·:-;sinp-s !-:ihoiild he· (·ntirrl.\· l'CtH•wed, 
n ... a rule. onre in two clay~; whilr unnrce10,.a ry cli~lurhirnrc of tlw patit·nl 
i~ to he c\(•precated, the cli.,.(·harg-e is usually ~o profu:-c and offl•n"'i'·e, that 
to ch•lay a chang-e of the d1·c~$infrS lon~er thnn this do<'8 111or<' harm than 
g-oocl. \Vh r11 the ~Jou_!.?' h.'i ha\·e ~q1t1ra.t cd, the renrnining- uk<·r~ may be 
daily painted with a weak solution of ;.;ih·er nitrate (!!1'. i\·-f3j). and 
clre!"~ed wilh linic-water, dilute alcohol, zinr or re"'in cerate. or hortc.:wid 
ointment, as in the caf:e of any othcl' g-1·nnulatin~ sur fat·£" " 'hite the 
tlre~.'iing i:5 to IJl' conductNl with all gentleness, it must be ncnl and 
thorou~h; e:-pecial care shou ld be taken to wipe clea n the newly formed 
!"kin around the hcalin.z ulcer, which may he ad\·antageou;.;ly .. timulated 
from time lo li me b\· li!.rht touches with lunar cauHic or bluc:-.tone. Durin!£ 
the h('n\ing pro<'C':o;l' : care must be taken to .!{Uarcl a,µ-ain:;t unclul' contrnc·
tion of 1he cicatrix I);· the u ~e of appropriate spli11ts a11d hancla_z(·~. T hi:-; 
contraction is particularly npt to occu r at the fl exure:-; of the joint~. nnd in 
the neck, wlwrf' it dra\\'S the chin down to the !'=-ternum, 0 1· tirs the brnd 
!O the ~houlder, producing- the most frightful deformity, wh ic:h may be 
1rre111ediahle exe€•pt hv opcrat in intf'rference. 

Operations for Contracted Cicatrices.-In t he car Iv stages, before 
hea ling is completed, or afterwards if the c: icatrix be Rtill sOft and pliable, 
it may be i10ssible to prevent deformity b.'· the use of splint:-; and careful 
handagiug, 01· by means of ela~tic rings and bands, so applied as to coun-



33! EFFECTS OF HEAT .AND COLD. 

ternct the contractile tenclcnc,·. ln rlrnlinz ,,·ith old cic11tricr!l, in whit·h 
the contrai:tion i~ firm :rnd loni c-.tabli:-lwd. H.',·crer 111casun·~ arc nel'rssnry. 
ln the h;rnd or font, the deformity may IJe so g-rent, nnd the cut1:--<' of -.o 
rnut:h i11con,·e1iientl', :b to rcq11in,• an1puta1io11. Jn the neig-hborhood of 

fr2~:~:~t~;\~[~:~J:~'.:::~(ii~:~~{:t~:~i~q:::)~~~~~;t~~~ 
a fracture-box, the wou11cl l>t>ing 
allowNl to lll'al while the Jimli i .. 
iu an cxten<kd po-.itiou. Then•
!--u lt of:;ut:h an operation i,.;:-ho\rn 
in Fig-.-:. 185 and ltlli, from pho
tog-raphs of a putient unrll'r my 
care .-:ome time :-:.ince in tlw Epi--
copol Ho~pital. 'l'lw~e opl•rntion-; 

~t:·~ i :~~:01~11~ ~~ ~e ~-~s!~f ~ea~:·;; 11:ll'1;.\~,~~ 
~0111eti111cs adhere ,·err du:-rh· to 
th<' ci('ntrix, nnd nrnv iJe wouridl'd 

;~~ i~~~1~~~~~o~\~1r 11;~~)~~'/,:.1,~~~l'~~~t~ 
Fm. 1&i.-<'011traC'tion <•f :mn r .. 11owln~ a hum. trnction, wlicn their integrity will 

(From :l p:ui;;,nt in 11.il' 1.11b(;1.p1l Ho.pi1a1.1 lw cndangcrC'd b.'· 1 he proec,."' of 

cxten .. ioa. Simple did=-ion oflhc 
cicatrix is not :-;utlkil·nt in the 
ca;-;e of burn:-; nbont the fnee nnd 
1wck. and here niriou;.; pJa,.tie 
opt·rations ha\'c hccn pructi~('(l Ii_,. 
MUt1cr, Buck, ando1hcr;-;, tomu
edy the deforrnit.'·, "·hkh i:-; hoth 
annoying and painful. :\o gCll('
ral rulescnn bcJ.!i\'en forthcmnn
a~t'ment of thc..;c ca,.c..:, whid1 
mu .. t he left to the in,!!"cnuity nnd 
~kill of the ~urgcon in cnd1 p:1r
ticulnr in~tn1m.:·. I t ma\' !Jr ~uid. 
howcnr, that when th~ extt•nt of 
the injury permit~ it, ftnp..; of 
sound ti1':-ue should he brou.!!ht, 

by t\Yi~ting or by -.Jidin!!. to cover the !"pace left free hy di,•i:-oion nnd cli:-;
bection oft.he citntrix. J n ca:-('~, on the other hnnd, in whi1·h thi...;f•niinot 
be done, an n.lt('lnpt may he n1ade to utilize the cica trieia I ti,. ... ue it:-ol'lf, u~ h:h 
b<'l·n i1111c11i1rn,.Jy nud -.ucce:-o~fully clone b,r B11tche1', who-.r operation.\\ hid1 

~~:~:
0

:'.;:::~c~::::~it :~:~::~'.~:~~~-~~·~11H:R~
1

.~\~~-~;ll~~~:~~~.~.~~~~~lF~~~~.':'~l~5i.\i 
to unfold, n.., it were, rlu .. · matted cicatrix, and render it n.rnilable for auto-

~!:~.~fo ,~>~~p~~~~iow~ ~: 1~~·1~1• ~te~1 \~~!0,1;~~~%ci: t/~11~1 i~~d B ~~. ~\:·~ ;~!~'~ h<~~l~1~Ja::;1;~ 
operation will he found n~ry ll~C'ful i this ('OlbistS in di:-;scctillg' up nap,; 
from the side of thl' lowC'r lip (Fiµ:. 187, A), a.nd then joining thc .... e flap; 
together antl to tlie frl' ... be11cll edge of the central portion {u), which 
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nfford~ a firm hn~i<::. for their 8-Upport; the triangular 1'JlnCe~ (c) which 

E~1:\~~'.1:1~'.;~1(~\:~D:;?u];c1;~·s:li~;ri~~ii~~~~I\~:~:~~ Jullll'S, of Excler, ha< 

1ri-aclunllr pu,..hei-i the chin awny from the 1-'t<'r- \ j,~ .! 
~um. J1ltheca~eofthe11pperli 1l,Tl'alcmakcs \\c~~,.·.· ~:,, n ('ru<:iul iu<'i:-.ion, of \' bieh the point of in1f'r- ,. -
H'ction is immediately below the . ..:eptum of the ~ 
1101-c. 'l'ht• i1u:i~ion i1l\'oln.·s the ''hole thil'k-
lll'SS of th<' part, nncl 1he operntion is eornplcted \ 

~·~:1~:,e~:',i~~~,!!t~0i~i~-~~~~ctl~~l~l'~~~1~~il~1 ~r1 1~\~:."~~1~ 1~~ Fu;. l~i.-T~alc's opmtion ; the 
the expe11:--c of its breadth. \V . Adams hns i11- tlap~ iu 1,Jace. {Emcu:;i.!'l .) 
trocluc{'(l an in,!!l'niou~ n1ode of treating ~mnlJ 
dt!pre,~ . ..:ed f'it'atrfres by ~i111pl~· di,·idingo sulwutnncou~ly the d<'<'P nclhr~ions 
of the pnrt, everting- tbe,..l'al', :rnd maintnining- it in thet.'\ t'l'tNI po:--ition liy 
the u~e of harelip pin:-; for three d:n-... Thi:'. mode of trentnll'nt j.:; mrini
fe...,tly inapplicnblc to lal',!!'C .:;car:;, nnd ii; indeed panieulnrly n·(•ommenc!l't.I 
hy its author for the cicntric:cs re::ulting from glandular suppurntion~ or lro111 
bone cli:-en~e. 

A1whylo.si . ..:, or at lra~t I mmobility of the Jaw, ocr11-.. io1rnlly orcurs as i\ 
rc~ult of' burn::; upon the chct'k and sick of the n<•c:k; 1111cler Slll'li circ·um
;;;1ance~. operations nnn.Jog-ou:-; to 1hn-"P of Barton nncl Snyr" iri tlw rn:--c of 
tht hip-juint, han· been propo1-ed by Carnoch·111, Yon Brunll', H izzoli, and 
£..;nrnrch. Hizzoli's operation co111-ish in 'iirnply di,· idin,g· tlw jaw with a. 
n11rrO\\' i;nw in front of' the cica1rix, !-'O tlin.t mnstic:ntion ma\' be accorn
pli1-hf'(I hy n1enno;; of tbe n.Hurnl artieulation on one ~ich·, nnd ilw artilicial 
l'abejointon the other. E1-mnrc·h mt•f't;;; the t:"nme iuclicntion hy exci1-i11.~ 
a wed~e-~hnpPCI portion of Lo1w. thl'l'C'·qlrn1·tcrs of nn i1wh wide at its 
upper JHHt and an inch h<'lO\\' i but in a c:11-c thus opcratC'rl 011 by Gurdon 
Buck (for ciratricial contnu:tion rr ... ultin!! from canerurn ori.:;), thoug-h 
an inch nud n half of bout> wa~ rcmo\·NI , tlw JHll'IS. \wen me l'P·approxinn1H'cl, 
and the opcratiou J:-ecms to hnn bi.'('ll only pnrtinlly "llct.:t':.:~rul: a licttrr 
plan i.:;, nrt·ordinl{ to Durham, to ~1·paratt> tlw ju\\' with a ~crew-Jt•,·er, an<l 
thea cndca\'or to re:-tort• till' function~ or tlic pa1·t hy pr:w1i .... in~ pa~si\'C 
motion. The stati .... ti(·S of Rizzoli 1s and E..;march's opt·rations ba\'(• hN•n 
it1\' est ignted by Schulten, who finds that :?Ii cn;.;t'~ of the f'orm<'r ~·He 13 
permanrnt reco,·erics anti 3 death~, \\·bile 40 ca~cs of the latter ga,·e 15 
permanent recon·ricii and 2 death~. 

The ci<'atrix of a burn sometimt•,.; n-.:sumei:; a peculiar warty appenrauce 

~;~A~i~:~~~Iif !{~:~~~1l~rt:;~:!ijlf J~~~1\.tl~ 
m1pcrnt1\'e. 

EFFECTS OF Cor.o. 
The effecti:; of cold are both con~titutional an cl !oral. Tbc Conslitutionnl 

E.ffe<'ts of prolon!!ecl expo:;ure to cold con:'.ii~t in t.he dc,·clopmcnt of a /oitatc 

;{~r:~~~~l~~:J:;1,;~i~,~~~~E~:i~i:o!?~~i~i~ ~:.~;:.:~~'~:~~~:~~~~Er~,1:~~~:~: 
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ceptihility tot he clfoct!'I of cold, and bence tlw Jiahility of sold ier~ in a winter 
canipaig-n to ~uffc 1· from thi5- cuu~c. 'J'he mn·hani1m1 o/ death from. r·old 
has bl'cn irwe~tigated by Lcbastard, wlw find s that it may occur from 
~c\·crnl dbtinct condition:::., viz., ( I) in cai-:cs of ~udclen and prO,!!'l'C~.-;in• 
chillin7, from ct·rebrol anremia; {2) in tho:-:c or slow and continuous chilJ. 
ing, from cerebral con.!'.!·estion ; (3) in thof".e of ::nuldcn rehea.tirig, a:. pointl'd 
out by ).Jathicu :rncl Urbain, from emboli~m due to clots forrncll by 1he 
discn,;to.zemcnt of carbonic acid from the blood; and ( J) in C:l8l'S of partiul 
cong·p]ation, u:;Lrnlly from congestion, hut sometimes from a11m111ia, in either 
case due to capillary emboli~m by clots orip;innting in the injured parl. 
Tourrnin c, Granjux, Puµ;ilJet, and other French milital'y su1·;.rcons ha1·e 
rccMclcd curiou~ ca:-ocs of s.yncope preceded by inlC'n~e rednps,.; of lhe whole 
"'urfaee of the hoch·, as the result of cold baths. H cmiplcy.ia wa:s, accord
ing to L11rrey, ol>~Cn·cd iu 111any of the sunivors of the retreat from l\lu'-
c:ow. The tn.•atmcnt of :i pl'rson 07Jpare11lly cfoad from cold consi:-ot~ in 
plating him in a room of low temperature, and in prnetising sy~terna tic but 
genth• ft·iction 11·ith s11011·, 0 1· with flannel wrun:i; 011t of tincture ofcarnphur 
or dilute alcohol, tog-Nher with o. r1:::;ort to anifici1il rc:=:pirntion. 'J'li(•,;e 
n1eans should be co11tin1wd until reat·tion is well establ i ~bC'd, when the bodr 
may be wrnppccl rn blankets, stimulating- dra11gl1ts admini~tcred, and thC 
temperaturC' or the rnom ~radually rnh•ed. Effort.; at re~u.;citation in such 
ea::<<' ... should not be prematurely discontinued, a:-1 pat it·nt:; han occ:1$ionally 
been saved e1·cn wbcn apparently dead for .se\'enil hour:-1. 'l'Cdenat refer:; 
to a ca~e in which n patient rec:ovcre<l after beinµ: buried in ~now for 24 
hour:-:, and otherl'- in wllith per:-;ons were taken out ali1·e nfter being simi
larly bnried for four and eight day:; rc~pec:til'<'ly. Nieolay:-1er1 rC'pOrt~ a 
ca~e in which recon'ry followed, although tbc tempernture in the 1·cctum 
ha<l :-ounk to lli..J. 0 V':ihr. 

The Local E..f/'ecls of cold are di\·idcd, according- lo their inten:-;ity, iuto 
Pe1·nio or Chilblain, a!ld Fro~t-bile. Colrl appears in snnie i11:-.tnncrs Ill 
cause the formntion of a" perfornting ult:er.' 1 (See Chapter .XXYIIJ.) 
Peripheral parnJ.,·si::i i:-1 occa::-iona lly traceable to exposurP to cold, the ner~·c:s 
11101'-t commo11l.1· affectC'd ht.'ing the facial and radial. 

Pernio or Chilblain i:-1 a n.:ry common affection, a.nd is cau!'lrd rntber 
hy !';udclcn alteralicHl!:i of temperature, than by intcnsily of col<l. It ufl'cct:< 
pri11cipally the extremities.. e~pccially the toc:s, hcPI, nnd in:=;tep, though it 
is also met with in the pcni~, bancb, and face. The part affected is morn 
or ]e$S deeply congcl"tcd and swollen 1 and the sra.!. of intense itching and 
burning. Yt>:-oic:ttion sometimes occu rs, nncl mav lea1·e ulceration of an 
intractu.ble character. A patient who h:i:-; once b'Ud chilblaius is very apt 
to suffer from a recurrence of tbe affection upon C\'Cn !:ilig·ht changes of 
weatlwr. The lreatiwmt consist:'\ in plunging· the pa.rt into cold water or 
rubbing i t with sno\\", following this upplication by the uf.:C of local stimu-

i~~1:;~:l~~;~aak~~ ~-be~·/j~~·~1~a.~~ ~if~,~~11~ :1i1~1l~~~1;;~,~~ti~~~~nu~})~~1r~~7a~ii3.im,~,r~~ 
remedy which I am in the habit of em ploying- i~ the nitnue of silver in 
weak solution (µ;r. h·-1· to f.3 j), frequently painted upon the part, which 
is then wrappNl in raw cotton . The nitrnte of :--ilver ::.ecms to obtund the 

~~~~~ s:.~11s~islJ~ :.~ y ;oa ~~~t~:~~~ ~~l.y 1~1::~):~ ~tn t~~p ~>i~~ 1 ~~~a ~ 1~~ r~~c~}•:n 1 ~\~ i~11:tr\~ 
acid and peppermint-1rntcr. Th e ulceration s which ~ometimes attend 
chilU\ain requirn stimul<lli ng applications, such a~ resin cerate, or dilute 
citrinc. ointment. T. Smith ha:-. ca.lied attention to the periodicity with 
which the parox_y~ms. of itchingo in cbilbluin ore de,·elope<l, and wbicb be i:0 
disposed to attribute to the time at which the patient':!i principal meal i:3 
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token. The daily paroxy.sm may be anticipated, ir the patient's conven. 
it•nce so dictate, by immersing the part for a few minutes in a. mu!:)tanl
hath. 

Frost-bite results either from exposure to nn inten~e drgrce of cold, or 
from prolon~rcl exposurl~ to a less degree. rrbc parts most often affected 
nrc the no~e. lips, ears, fingers, and toe::., though occasionally the dfect is 
more cxteni;i\'(:•ly ditru~ed. whole limb::; hecomin;:r frost-bitten. Fremmcrt, 
of St. Peter:-;burg, found from an analysis of 4~4 cases, that in 333 tbc 
lower ext remities alone were affected; in J 05, the upper extremilie~ on ly; 
in 38, both upper ancl lower extremities; in 12 , the extremities and other 
parts of the hudy as well; and iu only 6, other parts of the body without 
the extremitiC'::i. The g-rt'at toe and the little fin7er suffered much more 
frequcatly than any other pnrts, and the right s ide oftener than the left. 
)1en were twelvri times as oftC'n affected us women, and the most suscep
tible nge appeared to be from 30 to 35. Of the whole number of cases, 42, 
or 8.5 per cent., terminated fatally, pyremiaand septicreaiia. being the mo~t 
frequent caui-:e:; of death. 01)erations to the number of 222 were prrformcd 
upon J:H incli\'iduals, 15 of whom submitted to major amputations upon 
unc or more limbs. The first effect of cold is the production of 11. dusk.'r 
redness, with some tingling nod pa.in; but further exposure causes a tal
lowy whitenci-:s of the affected part, which is also shrunken, insen$.ible, and 
motionles::;, pre~enting much the appearnnce of gan.~rene from arte ri a l oc
clusion. :Mortification may he induced directly by the intensity of the cold 
depri\°ing the tissues of vitality, thoug-h more us uall y death of' the part 
follows from tbe violent inflammation which results from undue reaction. 
Thus, Larrcy found numerous cases of frost-bite co used by a. sudden thaw, 
when the previous :-:evere cold had given the affected prrsons no incon
venience. 'l'he treal1nent of frost-bite consistfi in moderating the intensity 
of the reaction, and thus endeavori ng- to pre\'Cnt the occurrence of mortili
cation. For this purpose the affected part shou ld be rubbed with snow or 
ice, or coHrt'cl with wet cloths, which arc kept cold by means of irrigation, 
the patient being in the meanwhile kept in a cold room. Rcrgmann rec
ommend:; that the injured part shou ld be suspended in an elevated position. 
By assiduou~ly persevering in this mode of treatment, gradual reaction 
may be oUtain~d, and tbe patient may escape with modern.le inflammation, 
mnnife;;tecl by i::.ligbt swellin g- and tingling, with perhaps some ,·esication 
and desquamation of the cuticle. In this stage aclvantagt: may be deriYccl 
from the use: of stimulating washes, such as the tincture of iodine, or soap 
liniment. Ernn if mortification occur, the ui::e of cold appl ications should 
be continuc\i H.5 long a~ the gangrene mnnife~ts any tendency to spread. 
'l'hc occur ren1·e of mortification is manifested by the part becoming black, 
dry, and ~brivellcd, a line of demarcation and separation forming as in 
).l'a ngrene from any other cause. Jf the mortified parts Ue of smnll extent, 
their removal should be left to nature, the proce:-s of separation being simply 
hastened hy 1hc mm of fermenting poultices i the reason for this is that the 
\·it.ality .of all the neighboring ti~sues is impaired, and that the use of the 
knife might, therefore, be followed by a recurrence of ga ngrene. " 'hen 
the morti!icatio11 bas extended further, involving the greater portion, or the 
who~e, of a foot or hand, a formal amputation will probably be ultimately 
required; c\·cn in 5uch a case, howc:ver, it may be better, at first

1 
simply 

to re1~10Ye the ga ngrenous mass by cutting through the dead tissue below· 
the lme of oep1ration, waiting to improve the s hape of the stump by a 
rC'gu~a: amputation at a subsequent period, when the patient's general 
roncl 1t1~~ lino Ueen improved by appropriate con~titutiono.1 treatment. 
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CHAPTER XYI. 

Jl(Jl'RlES OF THE HF.AV. 

l NJl.RlES OF TIIE SCALP. 

Contusions of the Scalp are chiefly of interest in a diagnostic point 
of ,·icw, the f.;ensation which they communicate to tbe finp-erl' of the ~ur
geon being often deceptive, and lend ing to the s upposition that the ca:::e j,. 
one of fractured ~k ull. There is in both affect iom; a rim of' inclurated til'~UI' 
w ith a central softdcpree-sion, but, in a contu::; iun, firm prC!-'!-.Ure will usunll.' 
detect the bone at the bottom of the cav ity. The most ski lful gurgcou,. 
mav, however. be deceived by these cases, and incision:s Lan been mndt• 
with a view of elevating clepfe~~ed bone, the operation showing that 1rn 
fracture exi:-:tN.I. Large wllections of blood, ei the r coag-ulatecl or fluicl, 
may resu lt from contu~ion~ of the scalp, remaining apparently witbout 
change for a co ns idcrnble period. As a rule, no incision ... hould be mnch· 
in thes<' cases, but the surg<'Oll ~bould encourage abl--Orption by the U$e of 
evapo ratin g- lotions, or of moderate prei::liure. lf, bowHcr, :mppuration 
occur, the pus must be evacuated by a free incii::ion. 

Gephalhrematoma, or Cop11t Succedaneum, b a bloody tumor or tlw 
sca lp in new-born children, res ulting from prcssu1·e during birth. Tlw 
blood is usually e lfo ~ed betw<:en the i::calp and pcricranium , though mor1: 
rarely beneath t he latte r. The treatment is the ::;ame u~ for ~imilar cx
travfi.satioas resultin g from other causes. 

Wounds of the Scalp.-Scalp-wound:-:. clo not differ materially from 
sim ilar injuries iu other pans of the body n~ H'frards thf·ir patholo)!y arnl 
treatment. Tbe tissues of the scalp are extre mely va:-eular, 1 hence 1111 
hemorrhage in t Lese cases is often profuse; on the other hand, the \"a!'CU· 
]arity of the scnlp is of adrnnta~e in enabling the pal'l:-; to presene thei1 
vitality after injuries which, in ot ht>r tis81ws, would be l't·rtninly followed 
by extensive s loug hing. 111 all ord in ary wou nds of the ~cn lp, wlictber in· 
rised or lacerated, the detal'hed flaps :;hould be carefully rC'placed (the pnrt:
being clenu ly sha\·ed), an<l bcld in position with strips of b ing-lass plast~r, 
or , which i~ betler, with the gauze a nd co llodion dre~f'.ing, or one of 11:
modifications (see page 165). A firm and broad compre:-!' :--bould then ht• 
placed over Lhe sent of injury, anJ ~ecured by a suitable bandage; bleed in!! 
is t hus readily cbeckC'd, and the ft ii ps a.re held in such a po.-;ition as to fa\·or 

~:~~~ 1~f s~a11~,~~~'~t!r~,~;;,~ ~!;a~~eeirde~ ~~~u~~cl~e~·re ~~~::1\u;:~)!11a:;:~~~8r~t 
They are, indeed, tho11ght by ninny surgeons to act as exciting cnui::c~ ol 
ery~ipela s, when applied to t he $Calp ; but then' is no proof, ns far ni:: I 
am aware, that the.r exert any such intluence. They are, howe\o·er, usual\.' 
unnecessary, nnd therefore, of course, und(':<.irable. 

If n. wound of the scalp be accompanied with so much contusion and 
laceration that sloughing- nppea\'1' una,·oidahle, it. will be proper Aimply to 
support the Raps with adbc~ive ~trips, and apply to the wound some warm 

1 W. J. Tyson has recorded a remarkable case of traumatic aneurism of the scalp. 
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and soothing application, guch as moist antiseptic gauze, olive oil, or di
luted alcohol. 

As in e,·ery case of i::calp-wouncl there is at least n. poss ibility of some concomitant injury to the brain, a patient with such an injury should he l'arefullv watched during the entire cours<' of treatment; the diet should be rcgu~latcd (all irritating or inclig-e~tiblc subi::.tances being avoided, while at the i::ame time easily a:-similable nutriment is provided in sufi1cient quantities), nnd attention should be ginn to the condition of the various ~ecr('tione ancl excretions of the body. 
E1·ysipelas and D((fase Injlammalion of lhe Subcutaneous Areolar Tissue are usually said to be especially apt to follow upon wounds of the i::calp. Such has not been my own experience, thongh I can readily unclrri:;tand tbnt a patient i::hould bt· prcdispo!-<ed to these affections when treated by the plan of excessive depletion formerly ia vogue in the rnana1.:?Cment of these ca~(':-. The proper course to be pur:';ued in the event of such com]Jlications arising would be to remo,·e all pressure or sources of tension by reopening the lips of the wound, and making counter-incisioas, if nccese-ary, for the evacuation of pus or sloughs. 
Necro::is of the outer table of the skull mmally, though not necessarily, follows in cases of i::.calp-wound in which the bone is denuded of pericrnnium. Such n. case should be treated upon ordinary principles, the Requestrum being remored a:-i soon as it has become loose. 'l'be formation of grnnulations ot·er the expo~cd bone may he hastened by cautiously drilling the external table-a mode of treatment so.id to have been pra.ctbed in rases where patients were scnlpecl i11 Indian warfare. 
The accompanying cuts (Figs. J 88, 189) illustrate the severest cai::.e of 1'Cnlp-n·ound which I hat·e f''·rr seen followed by recovery. '!1l1e patient was a girl of fiftC'Cn, an operative in a cotton-mill, who was caught by her Lair between rollers which were revoking in opposite direction::;, her scalp 

Fies. HIS and 189.-8e,.ere 1calp wound. (From a patient in tbeEpi500pal llos1iital.) 

being thus, as it were, squuzed off from her head and forming a. Jargc hortie-sboe.shaped Hap, which was thrown backwards, like the lid of a box, ~be skull being denuded of its pericraniurn for a space of two and a. half inches by one inch in extent. A considerable portion of the wound healed by adhesion, and lhe patient was discharged cured after fifty-four days. No exl'o1i11tion of bone occurred. 
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CEREBRAL Co:-.n>LJCATlO~s or IlEAD JNJUHlES. 

The principn.I risk attending a1l injuries of the head is from s.imultn
neous or subseque nt implication or the brain, and I s ha ll, therefore, bt·fore 
speak ing of fractures nnd othe1· lesions of the skull, cons ider the various 
cerebral complications whieh are met with in these injul'i c.s, and whil'il 
may be classified , as a ma tter of con,·cnicnce, under the beads of conCUl:i
sion, compression, and inflammation. 

Concussion of the Brain.-It is a rather mortifying confe,.;ision, 
that the ideas of surgeons or the present day, as to this condition , arc much 
Jess definite th1tn those of' theit' prccleces~ors. \Ve have, however, nd
Yanced so far that \Ye are now enabled to say pretty clearly what concus
sion is not, and thus to 8eparatc it from other conditions with which it was 
fo rmerly habitually conf'u!:ied. Thu s, we now know that cerebral cuntu1:;
sion is not shock {!:lee page l ~O), and that it is not a purely funrlional, 
apart from an organic, condition. The older writers had no hesitation in 
declaring t hat a man mig ht die from concussion of the brain without the 
existence of any physical lt!sion whatever i but the fallacy of this opiniou 
bas been ably exposed by modern authors, among whom should be >:pe
cially mentioned S ir Prescott H ewett. In fact, while there is nu ev idence 
that cerebral co ncussio n is ever a ca use of imslant death, there a1·e inva.
riably found after death from this cause signs of contusion, comvre1>xio11, 
ext1·avasation, laceration, or i'njlamnwtion. 

Concuss-ion of the brain , as its name implies, cons ists in a shaking or. to 
use a Johnsonian word, a tremefaction of the cereLral mass, and iL is ea:::y 
to understand that s uch a tren1bling- might be attended by a more or ](':-S 
temporary arrest of cell-action, by capilla ry stasis., and by functional 
inactivity, wi thout aoy pcr:-:.isting lesion or permanent ill res ult. Such, 
indeed, is probn bly the condiLion of affair~ io the slight eases of concussion, 
or stunning, which are not unfrequcntly met with, especia lly among 
chi ldren; t houg h1 th c:::;e ca~es not proving fatal, o ur knowledge of their 
morbid anatomy must, of course, be purely conjectural. A ccord ing to 
Fischer, the phenomena of concussion are due to reflex para lysis of the 
intra-cranial ve::;seh; i but, from experiment s on the lower animal:;, Duret 
concludes that t hey depe11d on increa:.ed tension of cerebra-spinal fluid-a 
conclu sion , however, which is stren uously rejected by Bocbcfon taine. 
Miles bas furaisbed cx 1~t- rimental confi1 ruation of Duret's views, and main
tains that tbe symptO lll :;) of concussion are due to anremia. of the brnin, 
caused by reflex sti mul u.tion of the restiform bodies and other centreo in 
the region of the bulb. 

A more violent concussion of the brain may cause contusion or lacera
tion of the cerebral s tructure itself, or rupture ot the cerebral vessels, giving 
rise to ext rava.8ation, with or without compression, and more remotely 
followed by inflammation, suppurat io n, or· so ftening. 

Contusion and Lacn·ation of tbe bra.in, like the same conditions in other 
organs, may vary from the sli ghte~t bruising or separation of fibres, to t he 
most extensive crushing and tearing, sometimes amounting to complete 
pulpefaction and disorganization of the whole cerebral mass. The sy mp· 
toms and prog nosis of these injuries depend upon their extent, and upon 
the particu la r part of the brain which is affected; thus, Callender has 
shown that pain is especia lly connected with lesions of the outer grny 
matter of the brain, and convt1lsions with lesions in the neig hborhood of 
the middle cerebral arte ries, a ud parlicularly in that portion of the right 
hemisphere which is above the corpus strin tum. A laceration invol\' ing 
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the m<'dulla ohlon!!nta would, or conr:;:e, be more apt to prove fatal than 
one or ~imiJnr C'Xtent in a Je~:-; dtnJ pnrt. 1 

The eJtrava . .:.ation which in,·nrialil.'' accompnniei:;; cerebral rontni;ion 

~~~:c;~~~ n~:r~~t~sr:I'~~e~~.a ~-~~~n i'~~~~ ~;~~~.n ~a~~e1~ ~t t t~~ic~·h~/~:~11: .~117~e1~~~~~l~ 
(mifinry e.rlrat1aisation). or the l>lood may he po11rcd out in lar~cr mas~(':-;, 
formiu.!!' collf'ctions the ~izc or a split pea. 1'he la.tter form of extravasation 
j.: easily recognized, but the former may be miRtnkC'n for the appenrance 
pre~entecl hv the cut surface of the cerebral ,·e:-;~cl~-from which, howC\·er, 
it may be cli~tinguisbccl b~· the foct that the points of rxtra,·asation are not 
easil.'· wiped a.way, and, if picked out. lea,·e behind them small but distinrt 
<·adlie:-;. The occurrence of the:::e miliarv extnwa~ations is accounted for 
by D11rrt hy the diffusion of the force of ~tbc injury by meaos of the cere
bro.spinal rluid. 

Contusion of tbe brain, ,,·ith it~ altrndant cxtravnsalion, 111nv be rirc1nn
RrnbPd or di[f11st>d; the fonncr condition is frcc1uent, and tbC latter rare. 
Certain parts of thP brain arc more ex1los.:>cl to contusion than others i tlrn~, 
the IJa~c ol' the hrain i:; more often affected than thl' upper part; the middle 
and anterior. than the po:-;terior Joh(';; i the cerebellum, than the pons and 
mednlla. rl'he rCa$Oll for thi~ difference iR, cloubllesS, as pointed out iJ,V 
Brodie, the ,!?realer or Jes::; irregularity of the surface of the \'arious por
tion.;;; of the Rkull. 

Wh<>n cxtra,1asa.tion take:; place on the surface of the bra.in, or into its 
ventricles, or e,·en (i11 large amount) into its 8ubstance, tbe charactrristic 
Rymptoms of compre:ssion are de,·cloped-a condition which will be 
J)l'e:-;ently con~idered. 

Ca11se:s of Cuebral Conr11s . .,ion.-ConeusRion of the brain may be caused 
bY ,·arious forms of external ''iolence, such a~ a direct blow or fall. hv 
".iolenre re,;:.ulting- from countcr-:"troke, aR a faJI on the Joins, bullocks, Or 
feet, or e,·en hy sudden and violent a~itation of the surrounding air, as by 
an ('Xplosion in a patic>nt's immediate vicinity. 

Symptoms of Cerebral Conc11ssion.-E\'NY ca~(' of concussion is, I he
licve, accompanied by .<.:hof'lc, a.nd in many instance~ the symptoms of the 
latter condition alone can be rt'cognizecl. rl'he patient, after a blow on the 
head, become,., pale and somewhat collapsed, with a cool surface, small and 
feeble pubc, dimini~hed powC'r of~en~n.tion and 111otion, and partial uncon
f<ciou"'ne"'" i after a variable period thci:;e symptoms pass off; vomiting may 
or um.'· not occur, a.nd the patient is apparently quite as well as before the 
accid<•nt. The symptom::; here are eddently tbo!'c of shock (with the ex-

~~11~~i~~~c~fs:;~~~n~~i~•~~~~~~f~~~~1~. caso~~~g~~l ,c~r~1 s~~:~~C\ na~,. :11:c I~ 'd:a~~g;:,~ 
lows in a fow minutes or hours a.ftc>r au injllry to the head, the patient 
1.vin.!! mcnnwbile senRele:ss and f'ollapsed, the fatnl resu lt may be due to 
i:-ho('k, or to intra--cranial hemorrhage. or to h1ceration of a vital part of the 
brain; but there is no ~ymptom which we cnn point. out as pathoznomo11ic 
of corwu"1'ion, apart from other condition:.. Even in the intermediate case,;;, 
whieh are often spokeu of as typical in!-5tances of concu!:'sion, thougb, as a 
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matter of connnicnce, we may lrnce their clinica l histor.v and divide it 
iuto stages, we cannot point to any symptom~ which dC'finitcly chnrar
tcrize the lesions of concussion, apart froru thotic of other cerehral injude .... 
lndeed, it would he better, I think, if we could di~pen:'C alto:.:-ethcr with 
the term concus~ion as denoting a condition, and look upon it as merely 
indicating the cause of what have been described nsconcu.11sion-/l>sions, viz., 
cerebral contusion, laceration, e:rtrauasatioa, etc. 'Yith this explanation 
and reserrntion 1 the c linical hii;tory of a typical ca~e of so-called concus:;ion 
of the brain may be said to prc.!Sent three stage111 the symptoms of which 
nreasfollows:-

ln the first ~lage the patient lies motion Jes~. sen~eless, nearly pulseless, 
pnle and cold. Ureathing fecbl.v but naturally, the pupils dilated or con. 
tracted 1 fixed or acting freely (nccording to the particular seat anrl form of 
lesion) 1

1 with perhaps involu nt ary disclrnr:.te of fccc~ and urine. Ji'rom this 
first stage, wbich may last many dny~. the patient may recover without 
any further trouble, or he may gradually sink and die without r<>nction; 
or the first stage ma.v be Vf'r)' evane~cent, so that when the surgeon fir:::.t 
see;-; the patient be has nlread)' pn~~ed into the .~econd sta9e, which Mr. 
Erich~en regnnls as an entirely independent condition, and g-raphically 
de~cribcs under the name of Cer~bral lr1'ilation. 1'hc diimppearance of 
the first stage, whether by pa~sing into the second or by direct rcco"ery, 
is commonly marked by the occurrence of vomitinJ!. In the ser·ond :stage 
the patient is no longer uncon~ciou~. though much indispo:;ed to s1>eak or 
pay attention to surrounding object:::.. If rou~('d by a que:;tion, be will 
answer, but pee\'ishl_y or angrily, turnin~ awn.v as if displea"ed at the 
interruption. The posture of the patient is pcculial'; he hnbitually lie!; on 
one or other ~ide, curled up, with all hi:; joints more or less flexC'd, and, if 
a limb be touched, draws it a.way with an a.ir of 1i1rnoynncc. The r.relids 
art' kept iirmly closed. 'l'he pul .. c during this ~tage, at fir1't small and 
weak, becomes gradually fuller and more frequent, while the breatbin~ is 
ea,.icr, and the surface regains its n:nural warmth and color. The symp· 
toms now may be masked by tho~e of the second :-stage of shock (see pa7e 
153), and thus, inf:'.tcad of being morosP. and taciturn, the patient, though 
~till irritable, ma.y be voluble and loquacious. The condition of cerebral 
irritation which marks the i-econcl ~tagc of concu:-:~ion grnclually ~ub:sidcs. 
after ha\'ing Jai;ted ~everal bours or days, the patient almost invariably 
complaining of !'Cvere heaclnche as he regnim; ability nnd willin!!ncss to 
communica,te with tho:;e aro11n<l him. The third stage varic:; in different 
cases; in some, there i~ posi1,ive innammation of tbe bl'a.in and its mem· 
hrancs; in other:-;, as irritabilit>' subsides, fatuity takes its place, and a. 
state of weak-mindedness supencnes, which may end iu rcco\·cry, or in 
cerebral softening' and death. 

Progno.-sis.-Prom what has brcn i;:aid, it i~ c\·ident that the progno:-;is 
in any case of cerebral concu:-:sion or contu~ion should be ve1·v guarded i 
the patient may die, as we ha\·e seen, in the fir~t stage, f'ro111 the shock of 
the injury; or, if he ef:cape thi::; ri~k. from in tra.cranial cong-c1'tion or in· 
Hamrun.tioo; or, at a still later period, from softening- of the brni11 or cerl'
bral abscess. ..A.s a rnle, howe\'cr, if the fir~t l:l-tage be ioiliµ-ht, we may 
expect the othen• to be so likewi:-:e, and, uumcrically, the proportion of 
clraths to the number of case~ of i-lii;rbt concu~!-iiOn, or stunning, is \·ery 
l"mnll; still, it is not nlway::5 pos~ihle to he sure that the amount or brain· 
lcl:iion is as slight ns it at first appcan;, and every co.so of concussion mui,t 
be, therefore, a subject of gra,·e interest to tbc surgeon. 
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Treatment of Cerebral Conrt~ssion and Conlu.1;ion.-Thcre is a popular 
notion that a person who ha!i received a stunning hlow on the head ~houlcl 
not be allowed to sleep, or t:vcn to lie quietly in bed; need I i::.ay that thid 
is as unreasonable as it is cruel? The first indication for treatment is 
1·ertainly to place the injured organ aL rest, and it would be no more un~ 
philosophical to insi~t that a man should walk with a contu8ed foot, or 
write witb a lacerated hand, than to expect him to exert the mental faculties 
when !<ulferin,!:{ from concu~::;ion of the bra.in. A patient thus affected 
~hould be placed at re~t. in bed, in a cool and moderately darkened room, 
and should be distUl'bed as little as possible. If the state of shock be so 
~reat as to threaten death from asthenia, the patient must be stimulated, 
preferably, howerer, ns far as possible, by external applieationi:i, such as 
sinapi~ms or hot bottles, and by tbosc internal remedies which n.re most 
evaneiscent in their effect, such as the spirit of bartshorn or carbonate of 
ammonium. As a matter of fact, it is ver.'· belclom indeed that a case of 
roncu:-:-;ion requires any stimulus at all. Heaction usunll.v begins in the 
course of an hour, or two or three hours, sometimes much earlier, nnd, as 
the pul:-;e rises, the stimulants, if nny have IJeeu given, must be di8con
tinued. The ri~k now is from con~eistion, 01· extravasation, with subse
querlL inflammation, and the treatment must be directed accordingly. It 
is in this :::tagc tbat cold. and especially dry cold, is particularly useful ns 
a local application. In tbe fir~t stag-e it would have added to tbe exho1tin~ 
depression, hut it is now eminently indicated, and is a most valuable 
remedy. Esmarch's ice-bag- or Petitgand's apparatus may be employed, 
or, in the ab~ence of the!;e, cloths rung out of cold water should be as:3idu
ously applied. 'l'he :-ecretions and excretions should be regulated, tbe 
bowels being opened with enema ta, or occasional mercmial or saline purges, 
nod the bladder relieved by eathetcrization, if necessary. 1'hc diet should 
he \'Cry li,!!bt, and administered in small quantities at a time; tbere is no 
article of food better, under these circumstances. tbnn milk, to wbich lime~ 
water should be added if there be vomiting. Hest, both mechanical and 
pbysiologicnl, should still be enforced; and if the patient be restle~s, the 
surgeon need not fear to give opium. I am a.wore that thern is a good 
deal of difference of opinion as to the propriety of administering- opium in 
injuries of lhc h~acl, but surely there is nothing- to contraindicate it in what 
we know of the pathology of these cal"ies, while its soothing and calming 
effect ii:; exactly what is required. Metaphorically speaking, it puts the 
brain in :;.plinb and thus places it in the most favorahle po$ition for the 
repair of its injuries. Of course, opium in thet"e, as in n.11 other cases, 
should be w.;ed with discretion, and if thf're be any threatening of coma, 
should not IJe gi\·en; but in such a case the restlessness. which coils for it 
would not be pre:;ent. With opium may be given small cloi:ics of mercury, 
to obtain wbnt the older writers would have called its" anticipatory anti· 
J>la:;.tic" effect; I am in the lutbit of orclerin .~ a sixth of a g-rain of' calomel, 
with two or three grains of Do,·er's powder, every four hours, and this 
rnu.\7 often be continued for mn11\" weeks. 

Hy perseverance in this plan; the patient will, in most cases, be tided 
O\'er. the :;;ecood stage, and rnay then be allowed gradually, and with great 
caution, lo resume his usual mode of lifC'. For a. long time, how,•vcr, ho 
8h?ul~1 lirc by rnle, guardiug again!-iL all sources of irritation, eating and 
drmk1ng \'Cry moderately, and in fact remaining, if not under treatment, 
at lcn:st under surg·ical supenrision. If, ou tbe other hand, the case pro
~re:;.srs less fa\·orably, and the contused and lacerated brain becomes 
m~nnwd, tbe chances of recoverv are much diminished; l»amnatic e11C'eph
altli8 i:s, bowe\·er, of such impOl:tance as to demand separate com;idcration. 
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Compression of the Brain.-It is not my purpose to enter into a 
theoretical discussion as to whether the brain is susceptible of being aclu
ally compressed, or whether, in the condition known as comprCl'll'lion, it 
merely changes its form, expanding :it otbe!' pal'tS to compensate for it~ 
apparent contraction at the sent of lesion. The term cerebral compresl'iou 
is so uni\1 ersally employed by Rurgeons, and is i11 many respects so con
venient, that I shall not he:;itate to use it, althouµ;h it may not exactl1' 
describe the condition which it is meant to rep re~ent. · 

Cou.ses.-Compression of the brain may be caused by ,·arious circum
stances: thus, it n1a_v he due to the pressure produced by a fo reizn body, 
as a bullet or piece nr shell; hy a por tion of displaced bone i by cffuf.lion of 
blood, either on the F=urfacc of the encephalon or withio itR mass; or by 
what arc 01·dina.rily called the products of inflammation-lymph, serum, 
and pus. 

Sym.pfoms.-The Rymptoms of compre,.;sion are as follows: The patient 
lies unconscious iind comatoi::c; the breathing is slow, and accompanied hy 
stertor, ~rnd by a pc>culiar blowin~ motion or whiff at the corners of the 
mouth; this sign, which is \"ery F=trikin.z, appears to Ue due to paralysiR of 
the ('hecks, and is compared b.v the French writer~ to the act of a man 
smoking a. pipe. rl'he puh;e is fu ll and rather slow, the rlecubitus dor . .;aJ. 
and the skin m;ually cool, though sometimes hot and moiRt. There j,.; re
t0ntion of urine, and the feces arc pas:-;ecl uncon-:ciously. The pupils arl' 
fixed and immovable, us.uni\\· midwnv between contraction and dilatation, 
sometimes widely dilated 1 aiHl rarely" contn:u;tcd; or one pupil nrny IJecon
tractcd, while the other is clilatccl; the difference in differnnt ca!:les dep('nd
ing, rts shown by Callender, upon the part of the brain in\·olved. There 
is paral.vgis of motion, u~ually affecting the side oppot.ite to the geat of in· 
jury. The period at which tbe symptoms of compression arc devclopNI 
depends on the part icular source of the pressure: ifthi;; re~ult from de
preF=sed bone or a Uulll~t, lhc:::ymptoms will be in::;tanll.v manifested, and the 
patient will probably continue in a complctel.v comatose condition from 
the moment of injury. either till the pressure h; removed or Lill the cai::e 
end-- in death; this, it will be rf'membered, was th<' course of Hentil in the 
case of President L incoln. Jf, however compres:-:;ion be caused by extrav. 
a.Ration, it will begin gradually, and slowly increase during se\·eral hour:<, 
until the intra-cranial bleeclin;.r h:ts spontancou$ly ceagcd, 01· has bC'cll arti
ficially arrested; while compression from lymph, serum, or pus comes on 
at a f.>till la.ter period of the ca$c. 

Dia9nosis.-I regret that I cannot agrre with those surgeons who con
sider the diagnostic marks between compression and concussion to be plain 
and ensily recognizable. Unfortunately, n:; our knowledge of the pathol. 
Of!Y of concussion has incrensed, the several symptoms which we fonnerl.r 
re~:nrded as pathognomonic :ire shown to be oftl:'n common to both condi
tion~; and this is not surprising when we rcmf'mber tha.t extrarnsation i~ 
a~ almost constant lesion of concus.~ion, and a frequent cau.;;c of comprrs
sion, thus rendering the difference Uctwcen the two conditions, in nrnn)· 

~;~~~,i~l~~~~C~l~~r~~ ~rn~~l· C~~l1;~!~~!i~~Sol~l:'~~~tll~·~~~;('~;.e~h~j~:~)~;trb~O O~)ii~: 
thalmoscope, the optic nen·e and retina presentin)..(' a normal apprarance in 
the former condition, and evidence of intrn-cra.nial pressure(" choked <fo·k") 
in the latter; but it is evident that if the view~ advanced in these pngesa:
to the pathology of" concussionn be correct, thi!-i test could only serve to 
<listingui:-h those slight Catie:-; in re:;pect to wbich no confusion would be 
~ikely ~o exist. It u~cd to hP Sflid tbaL the symptoms of concussion were 
1mrned1ate and temporary; those of compression, ofteu not immediate, hnt 
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perinn,nent. W e ha ve, howernr , !-':ecn that the fir~t slai!!'c of concnl'sion 
pre.,:;ents no clefiuilc s.v mptoms i none, in fact, whirh might not he clue to 
!"hock and syncope (conditions which might equally complicate compre,.;
!-;ion)-while, if c:oncussion be attended with much extravn~ation , com
pres,.ion it:-:elf mny rrsult. Again, if compre:s~ion be cau~ccl by a foreign 
hod.r, o r by di,.;ph1c<.·cl bone, the symptoms will he immccliate-,,·hile in 
manr ca~es of sl i~ht co rnprc~si o n , the bra.in in n short time brcoml's ba.bit
uatr(I to the source of presl'urc, whrn the symptomi::. may pnl'ls off without 
suq . .dtal interf<•rence. .A ncl !'O wit h the other ~ymptoms w hirh used to be 
ton,.;iclcred dia.!!r1ostic, there is nut one, I believe, which can be impl icitl.'· 
relied upon. .A man was brought into the :Epi:--copnl H ospital with a.com
pound, cvmminutccl, and dcpre::;:.;ecl fracture of the frontal hone, w ith rup
ture of tbe membrn.ne:.;, and escape o f brain subs tance. 'Vhen I ~aw him 
he was comatose, a nd evident!.'· s uffering from com pression of tliC' brain ; 
I removed tboi::e frngment~ of Uoru.• that were loo~c. :ind clrrnted the re
mainder; lhe patient breathed somewhat less stertorously, and turned on 
his side i the next day he ,,·n~ con:-cious, ::rnd rapidly rccover<.·d. H ere 
thl'rc wa,;;. mnoife41y con1pre~~ion from an obvious cau~e-deprr1'sed bone; 
and yet tbe only c\rn uge in symptoms produced by 1·clieving thil' com pre~
siou (the accompanyin~ concus::;ion remuini11g) wa~ a diminu tio n in stN
tor and the sub~tituti o n of Jaternl for clorsnl clC'culiitus. llrn cr, though 
in certain ca~e~ we can say without lm~itation, in \'iew of t he onc-:-:icled 
paraly~i~. profound coma, and othN ~yrnpto111s mentioned, t h i~ is compre~ 
.!-<ion or that i~ concus:.;iou, there arc other ca::ie~ in which it i::; im110,::sible to 
dra\\' i:;ucb a cli::;t inction i cornprc:.;sion may disappea r :-pontaneousl_v, Jea\1 ing 
coucu::-sion, while concui::.sioa, by a contin uance of in tra-cra nial h<·rnorrhage, 
ma,· l' IHI ill fatal co mpre."l'ion. 

Pror1no!-'is.-Co111pressionin ilse(fis not a ,·eryfa ta.l cond it ion; in man:•: 
ca!"cs, in which the 1wessure i~ not very great, thr brain acc11stom1i it~clf to 
th<' new state of affair::;, and the patient re~ain~ consciou~nc:-::..; and g-ocs on 
to rcconry. In other case::; it i~ po).;::>ible by :.;urgicnl interfcr<'ncc to re
lieve the compre~).; i o n , and then, if the brain itself bf' not structurally altered, 
there is a good prosp<'ct of reco,·ery. The g ra vest forms of' comprC's~ion 
nre t110 .. e which rci::ult from intra-crn1iial bemorl'lrn,!!e or suppuration, the 
latter condition being- particulady dan~eroua, and proving almo:..;t a lway::;, 
l"Ooncr or later, futa.I. Duret has shown experi111C'ntally tlrn.t as !".Oon as 
thl' rom1ffe,.;~ion becomes ~o cxce~i,i,·c as to :su rpass the a rte ri a l ten::;ion, 
death !iUpcn·cn<'s. 

1'realment of 0ffebra.l C<1mprefl.,'{ion.- 1Yhen thf' cau::.:e of com prei-s ion 
is recop:nizn.hle, nn attempt shou ld ob,·iousl~' he made to remove it. Th us, 
if compre~sion b<' due to a fra;.rm<'nt of houc, t hi s should be elevated or re
mo,·ed, prodded that it can he done with :::.afrty; or if to hcmorrhafre , in a 
situation which can he reached, thr surµ;eon may make an effort to e\'acu
atC' the cffu~<'d blood and secure the n5:;;el; if, howe,·er, the ranse o r tbe 
compression be 1111ccrtnin, and ~till mo re if the ex istence of ('ompression 
ibt•lf h<' doubtfo\, it will, I think, be usually w iser to ah."tain from opera
ti\·e in terference. a nd to treat the case on the i:re ncral pl'inciplrs which have 
been h1id down in :.;peak ing of the manag'cment of the ~econd stage of ce re
brn l contu.-ion (pa,zc B43). Spencer and H orsley recommeud that for hem
orrha,!!c fro111 the middle cerebral artery, the common carotid f' hould h<' 

~~a~;,P11~:~;~~~11~;~~:1 ~~ Z11::sev~~~~l~r~;·c~~.~· ~~c~~,~~s~:~J, ' i ~i ~I~<'~~ t i ~;1L~ r~~!1i~~~ 
s.w~ llow, a drop of croton oil in mucilag'e ma .v Uc placed on the tongue, 
wh1lt· the bowels arc M licited bv tu rpentine enema.ta . 'l'he question of 
lrcphilling in these eases will l.Je.con~iclcred hereafter. 
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Traumatic Encephalitis, or inflammation of the cranial contents 
as the result of injury, b a ,-e1')" serious complication botb of fractured 
skull antl of the severer forms of ce1·ebral concussion and contusion. The 
brain substance itself may be affected, or the meninge8, or both together; 
the arachuoicl mcmbrnne is perhaps more commonly involved than any 
other part of the cranial contents rrbc meninges are injected with blood, 
while .vcllowish, or greenish, and sometimes puriform, lymph occupies the 
cavity of the arachnoid and the mesbes of the pia mater, the arncbnoid 
itselr' becoming- thickened and assumin:r an 01>alcsrent appearance. Ar
cording- to Ilcwett, in cases of meningitis originatin;.r from injuries of the 
.'iktdl, lymph will he chiefly found on the durn mater anJ in the cavity of 
the arachnoid i while in those caBes which originate from injury of the 
brain (as after concussion), the pia mater is chiefly affected, the arachnoid 
cavity often escaping. lnfiammation of the brain substance itself chiefly 
affects the gray matter and superficial white substance; and is mnrkcd b_v 
great conl-{estion, a Jusky leaden hue, and softening, which comparntivcly 
~eldom nffects the centnil white pni'ts, such as the fornix. Traumatic en. 
cephalitis may end in suppuration, cerebral ahscesses not unfrequently fol
lowing upon ::<eemingly slight injlll'ics, and occurriug after long interrnls 
of apparent health. 

Syinploms of 11rat1rnatic Intra-cranial Inflamm.alion.-These are pain 
(especially referred to the seat of injui·y), heat of bead, fever, contraction 
of pupils, photopbobia, and intolcnince of sound; at a latfll' period there 
are a:lcled vomiting, jactitation, delirium, convul~.ioos, stupor, subsultus., 
paralysis, rmd coma. The occurrence of suppuration is frequently marked 
by repeated rigors. 

'l1he period at which encephalitis is developed varies in different cases: 
thus, after general and wide-spread concussiori, inflammation may come on 
in a few hours; after limited laceration, probably not for several days
while iuflammation resulting from contusion or fracture of the skull may 
occur at a still htter period 

No very trnstworthy information as to the preciRe ~eat of inAnmmation 
can be derired from the symptom~. 'l'he re!-:learches of Callender would 
seem to show that pain is e~pecially connected with lesion of the A'rnr 
matter, and convulsions ·with disea~e about the track or distribution of the 
g-reat vessels, especially the middle cerebral arteries. Solly, boWC\'er, 
looked upon convul.-.;ions as charncteristic of inflammation of the tubular 
portion of tbc hemispheres, and Sir 'l'. Watson, of the pia mater or nrac~b
noid; while Brodie and Hewett have seen convulsions follow injuries of 
the head wben there was no evidence of anv inflammation at all. Death 
may result from prE>s::.ure of lymph or pus o"'n the surface of the l;rnin (in 
cases of aracbnitis), from softening of the brain tissue, from the occurrence 
of intra-cranial hemol'l'hag-e, or from an abscess bursting into the ventricles; 
or it may result second,Hily from thrombo:-:;is nnd p_vremia. 

lntra-m·anial Supp1.lralion may occur between the ~kull and clura mater 
(.'itibcranial), in the ca \'ity of the arachnoid and the meshes of the pia 
mater (inte1·-rneningeal), and in the substance of the brain itself (intra· 
(·e1·ehral). Subcrnnial irnppuration results from lesion of the bone, and i~ 
only met with at the seat of injury; the other varieties may also result 
from counter-stroke, and may therefol'e be found at a dbtance from the 
point at which the violcnre was applied. TLe fir:st and third forms of 
intra-cranial suppuration nre circumscribed, the latter constituting- the 
ordinary cerebral abscess, which may Inst for an indefinite time without 
producing any marked symptoms. Inter-meningeal suppuration is com· 
manly widely ditfusecl, occupying the region of the vertex, usually on the 
side of the external injury, but occasionally opposite to it. 
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'l'he symptom .. ~ of intra-crr1nial :.; uppuratio n are those of crrebral irrita
tio n a nd co mpre,.sion ; but f cl o uot kn ow of any ~ i gns w hieh will enahle 
the sUl',!..:'COn potiith•cly to distinguish the prcseuc<' of s uppuration from that 
ofnrr1choitis. 

The p1·ogno~is in a ll the::;e cases i ~ very unfavorable; pus has, howe\·er , 
hecn often C'Yflt:uatcd from beneath the cran ium , the patient retO\'Cring; 
and inci::-ions ha\'C been made t hro ug- h t he durn, mater, and c\'Cn into the 
brain ~ub,;ta n ce, in sea rch of pu s. Operation:;; of this kind have been re
corded h.\· La 1-'eyron ie, Dnpu ytrcn , Guthrie, Detmold, Noye~, and many 
otlwr surgeons, including m>·~elf, 155 ca:;l·~ to which I ba \'e references 
h:nin,!t l!i\'C'n 82 recoverie~ an cl 13 death~, a. mortality thNefore of over 4 7 
per eent. Drai1H1g-e-t111Jes ha,·c been in tr oduecd into cerebral ah.':;CC'~~rs hy 
Burt' hnnl, Fluluer, Fenger and Lee, Hun t, nnd lll )'HCl f. rra H!<.i \'CCOt'cls a 
l'a::il' in which a cerebra,\ abscess was 8pontancous ly evacuated throug·b the 
no~e. the patient recovering. 

1'reatment of 'l'ramnatic E11cej)/ialiti.:.:.-Intrn-c ranial inflammation is 
to he treated on the ge11eral principle:-; la id clown in Chapter II. Bleeding 
wn:-; formerly con!:<idercd ab~oluH.'i_y neces~ary in the~e case~. and is still 
re:;oned to by some sur;:eons. I ha\'e a lready exp r!!!'~ecl my v iC'WH so fully 
a~ to the employment of venescc:tion in t he mana~ement of inflammation, 
that I slrnll 11 ot revert to the :--u hject here, further than to s:w tlrnt I have 
nHt:r had occa!oiiOn to bleed for t·1lccphalit i:-;, though I have with adnullaµ-e 
drawn blood, loca lly, by cupping. Purgin•1 i ~ doubtle:-;s a mo~t valuable 
111ea11:; of treatment in these ca'-e:-;, but Rhould he employed with due cau
tion, and not pu~hed ;;o far as u11nccc.$sarily to weaken the patient. Dc
:-.nult derin'd advantage from the U!-'C of lnrg-e close:; of tartar emetic, but 
the 1·crnclly i..- a clanµ-erous one, and is now Rl' ldom ernploycd. Calomel 
an<l 011iom arc, J think, of grea.t ser\•ice in the trt·at me nt of the~c ca~es, and 
may IJc ~inn in <lo;-;eE:. of a quartC'r of a gra in of the fo rm C'I', with a sixtb 
of a i:rrain of the )alter, e\·ery three hour:;, till t he ~ums arc slightly 
!ouched, when the mercurial :-:.hould he suspended, and iodide of }JOla88ium 
may he :-ub:-;titutcd. Cold to 1/11• head ii-i a. valuable remedy, and is very 
gratC'ful to the patient. ai:: relier in~ the headache, which i:-; one of th<' most 
painful sym pto ms of intra-cranial inflam mation. fo th e later stag-es, a 
bli8!er to the 11ape of the neck, or ('\'Cn to the entire scalp, is recommended 
by ;-;ome author itie;-;. The diet i-houlll conBo ist of fluid:;, and should be light 
and unirritating; if the 7encra l condition of the patient require it, how
ever, thr> surg-con must not hei-,itatc to admini!--ter concentrated nutriment, 
or c\·cnstimulus. 

After injurif·~ of the head, t he brni n often nppNtr~ to he kft in nn irrita
bk· tondition, the pa.tient suffering- from hentlachC', \·crtigo, in~omnia, etc. 
Under these circumstances, I have dcrh·ed benefit from tho ui.;e of the 
hichlorido of mercury (in very s 1nall doi:::es), or the bromide of pota~sium, 
which may be gin:n freely, and srems to aC't well as a hypnotic-. Tlw 
state of the bowcl8 should always be looked to in these cc1ses, care bein.z 
takt'll to ::woid co nsti pation. The ljUe~t i on of trephininy, for intra-cranial 
auppuration, will Uc discussed in it~ proper pince. 

1:-iJt:RIES OF T HE SKL'. LL . 

. . contusion.-Contnsion of t he i:;ku ll , without fracture, is a nry i::erious 
Ill.Jury, being com monly accompanied with g rave lesions of the brain; the 
pa1: t ~f t he sk ull which is bruis.ccl mn.y become nccrosed, and C\'C'Jltutilly 
C'xlo lrn te i or, from separation of tbe clura mater, subcranial suppurat ion 
may occur and prO\'e fatal. 'These injuries a rc ch iefly met w ith as the 
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result of gumhot wounds-, though occa~ionally rcsultin~ likewise from thl' 
accidents of civil life. The treatment consists in combating- cerebral ;rrita
tion, b.\' the means already de.scribed, and in removing srq11cstra, in ca:-:e 
of exfoliation. If a patient with contui::ed ~kull hecome comatoi-;e, it is 
usuall.v recommended to apply a trPphille, with the hope of being ablf' to 
evacuate pu!:i from beneath the t-lw 11 ; the focts a lready referred to, viz., 
thnt it is impo:o;~ible to distingui~h intra-cranial s11ppuration from nrurh
nitis, and that, even if the existence of pus were certain, its locality could 
not be determined, ::lre, howe,·cr, ~ulli.cient to ~how how slig-ht would lw 
tlic prospect of benefit from such an operation. 'l'hus, in a cn.::.e of .!!Un·:.l111t 
contmdon of the left parietal bone, which pro\·ed fatal at Cuyl<'r Ilo~pitnl, 
there were found after death arnchuitis of the right side, and ab,..;ce:;~ of 
the left hemi;:;pbcre of the lm:tin , at. a point corresponding to the seat of 
injur)•-sbowing that trephining (In either side would have been utter!_r 
u~ele;:;s. The operntion was, r..ccordin!! to DI'. Otis, resorted. to in tweln• 
casefi of gun;.;hot contusion of the skull, during the late war, but in cvcr_r 
instance unsuccco:F;fulhr. 

Fracture of the. Skull.-Fractures of the skull may be simple or 
compound, comminult'd, etc. They mo..v be eonvcnienLI!' cla.s~ificd as fra(·· 
turcs without di~placement (fi.r.:rwred fracl1.0"es), and fracturt·s with di:-;. 
placc1nent (dPpres1-wdf1·acture.-.;), the latter class being ogain suhdi\'idecl 
into impacted and non-impacted depressed fracture!'. 1 Jn some rarecn,..;e::
the fracture may he limited to the outer table, which is depre,..;sed upon the 
inner; in other in:-.tances the inner or vitreous taOle is alone broken, the 
011ter escaping. As a rule, the inner table is more extcnF;ivel_v shattered 
than the outer, the exceptio n being- when the force h; applied from \\'ithin, 
as iu the di,,,<·hargc of a pi~tol into the mouth. rrhe cau!-':e of this diffcrente 
ii:; to he found, as pointed out by Tee\•an. in the well-known fact in mechanic:-., 
tlrnt frncture be,!.dns uniform l_v in the line of extension, and spreads further 
in th is than in the line of compres!:5inn, and that (int.be case of ~lHl.:;.hot 
fracture) the bulk of the fracturing body is aLsolutely augmented in its 
passage tb rou,e-h the bone. 

Any ptirt of the sk ull ma.v be brokC'n by either direct or indirect vio
lence, the parietol and frontal bones being most oft<·n affC'cte<.1 in fracture" 
of the vault, and tl1e temporal nnd ~phenoicl bones in thoi::e of the hn~e of 
the skull. Frar-tm·e of the base of the sk:ull is tlir most fatal form of 
~imple lracture, usually resulting from indirect 'l:iolenre, such as a. blow 
on the lop or s i1le of the head, or a fall from a heig·ht on the feet or hip:":; 
it is genera lly, if not (as belie,·ed by Aran and Hewett) uni\•ersnll.r, 
complicated by one or more fi:;:;sures extenclin.i:r upwards into the ,·aulL 
Depressed frarl!l?"e of the skull is \·er_\' rarely met with cxrcpt in the 
vault, and resullH from direct violence C. B. Ball hM, bowen~!', collcct1'll 
!-'everal cases in which the ba$e of the sku ll was driven in, a.nd tlie cond_rll' 
of the jaw impacted in the open ing, by force transmitted through the lower 
maxillo.. 

Symptoms of Fracltt1'ed S!cull.-A Simple Fi;;.r:;111·ed Frarfure of the 
vault of tbe i::kull presents no symptoms which can be con::oidrred dia~
no:::tic. If there be an external wound, the line of fracLure <:an be usuall_r 
recognized, thoug-h a mistake has arisen, evC'n under these circumF;tance".i, 
from an abnormal po~ition of one of the crauial sutures. Fis.sured frnciurc 
may be followed IJ~· the effusion of ccrcbrn-spina l fluid, forming a fluctu
ating- tumor beneath the sralp, known ns lramnalic cephalhydror·ele. Dr. 
Conner has collected 22 cases of this rare complication, including two ob· 

1 Othtlr suhlivisions are soruet.imes made, such as the start"ed fracture, and thi> 
ca111eratedfmcture (a form of the depressed varitity). 
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!'t'rn>d hy himi::etr, und other examples have since been recorded by Bris
towe (three), •r. Srnilb (two), Godlee, ::\Iorrant Baker, and Soulliam. 

Frad11re with Dir~placement, if compound, is readily recognized; hut 
if unaccompanird b~' un external wound, mny, as already mentioned, be 
confounded \\'ith nsimplcl"calp-contu8ion (p. 338). Jn ~omc rare irnstanccs 
the dbplaccment is outwt1rcl5, but much more commonly inwards, con:sti
tuting the ordinary deprt>,.,~fd fracture of the :skull. The dbplacrmcnt in 
the impa<'ffd fracture is sliA"bt, thf' llcpression being less thnn the thickae~:s 
of the skull; in the non-im7Jacte<l n1riety it il:l u~ually much g reater, frag
ments being often dc<.'ply imbedded in the sub~tance of the lJrain itBclf. 

Fracture of the Ba::::e of the Skull may he suspected in any ob~cure case 
of injury to the btad which pre~ents marked brain symptoms; and there 
arc two !'.'i:.rns in particular which, tlioug"h they cannot perbaps be con
!:iidcrcd palbognomonic, are unquestionably rcry signific:n nt,, and render 
the existence of fracture nt least extremely probable. 'l'bc~c sig-ns nrc the 
occurrence of hitra-orbital ecchymo~i~ and of bloody and 1calfry disl·harge::;; 
(rom the ear. 
· I. Frn<'tur<', inrnlving the anterior fo~sn of the base of tbe sku ll, may 
eau!=e hemon·hage .from the nose, or into the de1'p parts nf the orbit. 'l'he 
blood may now backward:-::. through the posterior narcs into the mouth, 
antl, being swallowed, may sub::.equcnt ly cau~e hrematcmc::.is, gi,·ing rise 
to a :rnspicion that some lc:-;ion of the abdominal \·i:scera may h:He occur red. 
Hemorrhage into tbe orbit and areolar tis:;ue of the eyelid ~, con!:ititut ing 
in the former position what is kuowu ns lotra·orbilol Ecchymo.-;i.~, i~ 
commonly considered as presumpti,·e eddencc of the exi:;tcnce of fracturn 
of the anterior fo~sa, though this symptom may, of cour1'C, lie due to the 
gi\·ing away of a bloodHsscl, without lesion of tbe bony structures, and 
may even, as pointed out by Lucas, result from a. superfiC'ial injury, th(• 
blood pa;::sing hnckwards from the eyelids to the conjum:ti\'ai ocular tis
!:'Uf'S. This form of ecchymosis ma.y, howc\·er, be di:-1.ingui:-hed from the 
"uhconjuncti\•al and subeutancou~ pnlpebrnl ccchyruo&is which conslitutC's 
the ordinary "black eye," by the fatt that it is unaccomp:rnil-d liy contu
f:iion of the superfi cial structures, and that it i ~ no t a primnry phenomenon; 
it i::;, indeed, caused by the graclnal leakage of blood from within (the i,ub
coojunctival t issue being in\'Olvecl be.fore the eyelids). a11li frequently does 
not reach its point of greatest iuten~ily until several days nfter the time of 
injury. 'J'he hemorrhage is usually nnou~. probably re~ultiag fron1 lare
ralion of the cavernous sinus, though it may be a1·terial, going on t.o the 
forma tion of a circum~cribed traunHttic aneurism, and e\·entu:illy requirin:: 
ligation of the carotid artery-an operation which has been succes!'ifu ll _r 
rC'sorted to under such circumstances by Busk, Scott, and others 

2. Hemonhagefrom the Ears cannot, of itself, be conhide rcd a s ig n of 
much importance, as it may arise from a11y injury which rnptures the 
membrane of the tympanum, without necessarily implying the existence 
of fraclure. If, howe\·er, it be profu~e and Jong-continued, the blood 
~'·~licb rf'1!1ains in the meatus pulsating, and other symptoms of cerebral 
lllJury bcmg simultaneously present, it becomes probable that a fracture of 
the petrous portion of the tem11oral bone has occurred, and that t he blood 
proceeds from one of the large venous sinm~es in that ncighborbood. 

The occurrence of a Discharge of Thin Watery Fluid from the car or 
n?se, or through a wound of the scalp, is "·ery signilieant of fracture i thil'l 
cl1~charge appears, in most cases, to be due to the escape of cerebro-spinal 
ftuid, though instances have occurred in which the secretion of the tym
panic ca,vity, and even snlirn (leaking backwards through a perforation of 
the meatus, produced by the fragment of a broken jaw), hare been mis-
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taken for the characteristic diRcharge of fracture nt the bnge of the skull. 
If, however, a profuse watery cfo:charge OCClll' from the enr immedint<•ly 
after the accident, or if it follow a profuse and continued aurnl hemorrhng-t•, 
there can be little doubt that the cerebro.spinal fluid is ind(•ecl es.coring, 
and that a fr.1cture, therefore, is necessarily prc!'cnt, thou_gh RoRCJ" bel1l'rc:-o 
that, if the meninges be ruptured, ce rebro·spinal fluid may leak throuµ'h 
the pores of the cranial bones without these bei11,!! broken. Water~· 
tli~charge from the nose ii:.t, of courRe, much less significnnt, and ns nn 
accompaniment of fracture is le!:s often met with than that from the enr 
Compound fracture of n.ny part or the cranial rnult may be attended by a 
dibclrn.rge of cerebro.spinal fluid, provided that there be a communication 
between the external wound and the sub.arachnoid caxity. 

It is stated by Robert, who has given much attention to this subject, 
that cages of fracture accompnnied with dischn.1·ge of cerebro·spinnl fluid 
are always fatnl; this is proLnbly a mistnke, for several welJ.autbcntirnt<'<i 
cai:;es are on record in which recovery has taken place in spite of tbt• 
occurrence of these discharges, though, of course, in any case which do<'s 
well there is alwa.rs the pos.:sibility of nn error ha\•ing been made in the 
diagno~ii-:. A sudden cessation of the watery di~charge is apt to be quickly 
followed by fatal eoma. 

Prognosis.-As far as the injury to the bone is concerned, there is Hr)' 
little rh;k from fracture of the skull; osseous union commonly occurs 

without difficulty, unless there has 
been Jos~ of substance, in which case 
the gap is filled by mean~ of a firm 
nnd ckn!'e membrane, as shown in 
Fig. 190, from a photograph kindly 
e::ent me Ly Dr. Charles E. Slocum, of 
Defiance, Oliio. J f necrosis tah:-; 
place, the seqnestrum is thrown off 
by a process of exfoliation, and if Uoth 
tables of the :-kull are in\·olvccl, the 
dura mater may be seen covered wilh 
healthy grnnu lation s, and pul:-onting
at the bottom of t he wound. Yen 
large portions of the skull may i;e 
Jost, either at the time of the at•cident, 
or at a later period by necrosiR, with· 
out injury to the patient; and, in
deed (paradox ical as it mn.y ~ccm), 
those cases often appear to do bc::.L in 
wbich the skull hns suffered most 
extensively, the force of the blow or 
other injury spending itself, as iL 
were, upon the bone, and ti.Jc brain 

""" e:-.eaping with comparatively little 
harm. Thr danger in any ca:-e of 

~~~~~=:~:;J~~~~~~t~:~~e~r::! ~: ~!~t~~~dof si~~j~ry d:g~~dt~ t~l~0~ran\~~ 
. . contents, this injury consbting in con-

tus1on, lacerat10n'. aud subsequent inflammation, conditions which ho\·c 
already been considered. 

'l'reatment.-Tbe tre&.tment of a fracture of the skull must have refer· 
ence to the condition of the cran ial contents. The question of trephining 
in these cases will be most conYenientJy considered hereafter i after the 
oprra.tion, if it be resorted to, or in cases in which operative measures are 
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not required, the treatment should be concluctccl on the principles alreach 
la.id down for the mnnaJremcnt of cerebral contui-;ion And laceration, anfl 
traumatic cncephaliti8-. Cold to the hencl, opium and cn lomel, liquid food, 
encnrnta, with perhaps blisters or locnl bloodletting if coma he threatened. 
will bc•founcl t.hc most ui::.c ful rern edic:5 in the mnjority of these cnscs. Jn 
ca1'CS of compound fracture, loose frnp;ment~ and foreign bodies shou ld ht· 
rcmO\'cd, if possible, and clcprc:::.scd but aclhen·nt. po1tio1H; of skull rlc,,atcd. 
pro,·irled thfll this can be cfTect('cl without too much cli!'turbancc. 'l'lw 
dang<•r i~, however, Jess from com 1lression than from inflammation, an<l 
hencr rough handling or careless probing of tbe brain mu .... t be rigorou~J.'· 
a\'oickd. Dr. Fulton suggests that a narrow gla~s tc~t·tube ~hould i)e 
employed ini'tead of a probe, so that the pnrtl-' touched mny be seen n:-. 
well ns felt. Dr. Wharton 's and Dr. Luhn·s slnt ist ic:;; botli show 
,·cry clearly that the prognos is is much better when foreign bodies arn 
rrmo\·cd than when they arc nllo\\'ed to remain; but then the cases in 
which it j:-; possible to remove them are those in which the injury is eom
paratircly t=:.lig-ht and superfi<"inl. 1n fractures at the ba:-;c of the ~kull, nn 
attempt l-<hould be made to preH•nt septic infC'ction throu.zh the pharynx. 
ear, or nostril, by the use of appropriate applications to 1ho::ic parts. 

INJURIES OF TllE CRANIAL CONTENTS. 

Wounds of the Brain and Meninges.- The brain or its mem
branes may be wounded. and portions of the ccrcbntl mass itself driven 
out of the skult in cases of fractme, reco\·er.\· yet ensuing i it i~ indcctl 
~urpril-'ing to !'ee what serious wounds ma~· occal-'ionnlly be inflicted upon 
the brain and its membranes, without a fatal ret"ult. 1 saw, at Cuykr 
L. S. A. lfo£:pital, a soldier wbo had surdved a p<'rfornting gunshot fra<·· 
turP of thf' skull, and Dr. 0 1Callaghan gi\·es the cn£:c of an oHiccr who 
Ji,·ecl t"e\·cn years with the breech of a fowling.piece \\ ithin bis crnnium; 
pt•rhnp:\ bo\\C'\·er, th<' most remarkable cases on record, of recovery aflC'r 
wound of the brain, are tho~e nnrrntcd by Dr. Harlow and Prof. Bigelow, 
and l>y Dr. J ewett i in the former case an iron har, three arid a half fcN 
long, and weighing thirteen pounds, passed throug·h the lll'ncl, and in tlw 
latt('J' , a i;omc\\'bat sim ilar injury was produced hy a gn~.pipc 

The S!/rnptoms and p1'Dgnosi!:J of brain wouud.:-; will or eour:-iC vary with 
the particular part involved. Le~ion of the optic trnct rnny cause blind. 
ne.;;:~ i or n wound in the neighborhood of the fourth nntriclc, sacchilri1w 
diai.J1•tes. Wounds of the base of the lJrain are more dangerous, and lllOl't' 
qui1·kly fatal, than those of its convexity. The treatment of brain wound~ 
con;.;ists in the adoption of the measures which have already been so ofH'n 
referred to as appropriate in a.11 cases of injury to the contents of tlw 
cranium. Keen suggests tliat any gap in the dura mater !ihou ld Le c:lo~ed 
by trn.n:-:plnnting a flap of inverted pericranium, and reports a case in 
whirh this wnssucces;,.;fully effected. 

Hernia Cerebri.-Under this name have been included t=:everal distinct 
cond.itions, which ba\'e merely in common the protrusion of a fungou:.· 
looking mass through an open ing in the skull. This mass may be merely 
a collection of coag:ulated blood, or may consist of exuberant gra.nulationi-;. 
proceeding from the clura mater or from the wounded brain itself; but tlw 
tr~te hen.lia cerebri consi:sts of so ft ened aod dbintegrnted brain matter. 
nnxed w1tb lymph, pu;,.;, and blood. The mass projects through the durn. 
mater and sku ll , and the superficial portions, which slough and are cast off, 
arc usually replaced by fres h protrusions, until the patient dies exhausted. 
l\~ o.re rarely the patient may reco\·er, the whole projecting ma~s being 
d1::;111tegrnted and remored, or slowly shrinking without the occurrcnl!e or 



352 INJURIES OF THE HEAD. 

-.:lou~hing. It was ta.ng-ht by Guthrie that hcrnin. ccrcbri was more lihly 
to occur throug-h small open in g~ in the skull than throu7h lar7c nperture::. 
This ricw, however, is 11ot confi rmed by the exprr iencc of all ob:-C'l'\'l'r:'I, 
and the oecurr<>nce of the affection appears to drpcnd more upon the condi. 
tion of the brain than npon tlrnt of the ~kull. Heroin ccrebri U!l-unllr 
manif'cgts it ~elf in the course of the first 01· second week of the injury, tile 
period varying with that of the deHlopmcnt of crrcbritis. Tbe lreatme11t 

is that of encephalitis in general. I doubt if ad\·antage can he obtained 
from any local treatment, thoufrh it is said that in t he early stages !-ili;.rht 
preS$.Ul'C has proved useful. A vulsion 1 excision, and ligation are all to lw 
reprobated, as more apt to add fresh irritation than to be producti\'C or 
benefit. As the affection eecms often to result from the imbecldin~ or 
Rl'iculn. of bone in the brain, we s hould be careful to remove all loose frng
mcnts that can be detected; while, on the other hand, as he rnia cerchri 
cannot occur "·ithout wound of the rlurn mater, thi:; membrane should !Jc 
:;crupulously respected in all our operations upon the skull. 

TREPUDHNG TN J N.Jt:R IES OF TIJE IIEAD. 

The objects sought to he g-ainccl by the u~e of the trephine ::ire the rP

moual of "omprPssion, whether causerl by extrnvasation, by displa1.:C'd 
bone, or by the presence of pu5:, and the 7Jrevention of inflommallon, hy 
the l'f:'mova\ of foreign bodies, su1.:h as s harp spicnlri of bone, musket-ball . .:, 
etc. Trephining is also occa8iona lly employed in the treatment of PpilPps!f, 
when it appears probable that the di~ca~e is ea used hy n. morbid coudition 
of the sku ll. Sed illot recommends treph inin g- as n. prophylactic in mony 
case1' of fractured skull. \Jut hi8 views are not shared by surgeon:-; _generally. 

Trephining for Extravasation.- Jr it w~re possible to be :-\Ure 
that the scut ot extrM·nsatiou wa.:s between the brain and clura mater, and 
that there were no other lchion~. operative interference miJjht be cmplo,\•t·d 
with some hope of benefit. When it is remembered, howen'r, that tlw 
sent of extrava:;;ation can very rnrcl,Y be determined, and that tht>;-;c ca,.e:; 
are almost invariably complitated with grase i!ljury of the brain f'uh~tarw1', 
it cca~cs to be a mattc1· of F-urprise that Mr. Hutchinson wn:s nl1lc to df'· 
clare, a few years since, tha t the modern annal!" of surgery did not 1·011-

tnin any case:s in which life had been sa,·ecl by trephining for this stall-' of 
things. There are, indeed, a few cases on record, in which blood has been 
C\'ncuated from between the dura mater and skull, or c\·en from the cavit~· 
of the nrach11oid, the patients reco,·ering, and KrOnlein and Rod1et ha\'e 
recorded cases of succes:o)ful trcphining for clepres~ed fracture with rnpture 
of the 111iddle mening·eal nrtery; but, in the nrnjoriLy or instance~, the 
operation bas been uselcst;;, or has e\·cn ha~tened death. 1 H ence, I connot 
but think that, as a rule, the isurgeon will do wisely to abstain from the 
use of the trephine in these cases, relying upon medical treatment, as in 
dealing with ord inary apoplex,v. lf tbe trcphine be employ<:d, a large 
circle of bone sho11Jd be rumored, in order to p;i,·e room for the evacuation 
or coagula, and to afford a fair opportunity to secure any ves~el that may 
be found bleeding. Powt-rs recommends trephining in two places, so as 
to afford a. counter-opening for through-drnina.ge. 

1 Snccessf11l cases have, ho\irtwer, bl'en reco!'ded by Stoker and \Varren, and several 
surgeon::i, iududiug Ball, H. Alli11gham, P1::rkins, Laupht'ar, and Homnns, have sue· 
ccssfully trephi111::d for clots bt'low the rlurn mater, the hl:!lllOJTling1:1 in the la::1t-nrn11-

~:~r~.E::~~!~£~~~~·\i•'.:,::~~~i'.'~'~l~fo'ii::"~~;:;~~:~·~:~~:,;i~s~~.:~e~;::;,7: 
minated la\'Qra.1.ily. The external carotid has ~l:!n uusu('cessfully t1~d by Mr. Hows(. 
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Trephining for Depressed Bone.-Probably few surgeons, at the 
prei:cnt day, would t hink of operating in a case of Sim,ple Depres.<.:.ed 
Fracture, without sy mptoms of compressio n. Even if there be !Such 
symptoms, the aclvantnp:e:; to be derived from trephi nin p: are, at least, very 
prohlf'motical, for ( I ) the sy mptoms, if due to the deprc:::.:-;ed bone, wil l 
prohably pass off by the lmiin accustoming itse lf to the prm~sure; and (2) 
if the compression persist, it will, most proha.bly, be founJ to be due to cx
travasation from lace ratio n of the bra.in it~elf, a condition w bicb evidently 
wou ld not be bf'nefitcd by t rephi ning. Indeed, Ilu tchinson goes so f'a.r M 
to con.-:.ider compression of the brnin as the result of depressed fr:icturf' 
"an imaginary state," and declares tha.t he has" ne,·er seen a. ca:=;c iu 
which there seemed definite reason to t hink t hat depression produced 
!'ymptoms. 11 Although the ru le is still g iven. in most of our surgical 
works, tl.iat trepbining is iadicated in s imple fracture accompanied with 
marked symptoms, t here can be no doubt Lhrit most surgeons of large ex
perience are :tver!'e to operat ing in these cases; and for m.v own part, l 
can on ly say that I have never ~ceu a ciise of this kind in which I t hought 
th<' use of the trephine justifiable, nor an a utopsy which s howed that t he 
operat ion could possibly biLve saved life. 

With regard to Compound Depressed Fractures, it seems to me t hat 
the cour.::;e to be pursued ::;hould va ry , according as they arc or a rc not ini
parled. In an impacted fracture, the depression is necessarily inconsider
able, and if symptoms of compression are present in s uch a case, t hey are 
due to extrava5l\t ioo or lac<'ration, and not to the depression; moreover, 
the impaction pre\'ents the access of air to the cranial contents, and thus 
lessens the risk of disorganizing inflammation following the injury. H ence, 
in impacted fracture, though compound and depre~sed, I would not advise 
an operation, even if symptoms of compress ion were present. Fol' one 
case like Keate's, in whirh by a happy accident the operator might dis
cover a wound of a large artery, and thus reliern the compression, there 
are many cases in wh ich t rephining could be producti\'C of no 
bcuefit, but would, hy admitting tbe atmo:;phere, seriously 
complicate the prospects of reco\·cry. If, however, in a ca::e 
of compound impacted fracture, co11\q1J.sions or ot.ber symp-
toms or cerebral irritntion should come on at a later period, 
the su rgeon ~hou ld explore the wound, a nd , if it s hould ap-
pear that supp ura tion had occnrred beneath the seat of frac-
ture, might properly apply the trephine, as I have myself 
done with advantage under these circumstances. In th.e ease 
of non-impacted fracture, the rule has a lready been given 
to remove the loose fragments, and ele,·ate the remainder. 
Io many cases th is can readily he do1ie by means of the cle-

~~t~~~~.~~:~r~~~s~p:~~~~~tb:n~:~g~:~~ 1\h~0o~~~1~~f 0i;1st:f: ~~~~~ 
:e~t\~t!o~,c~~:~:a\~~ 1~\'ft~1 ~~tt~1~~ec1~:?~~s.t~r e~,!~t.rhgi~~~~~;.1~i ti~.~~ 
phme. The ri:;ks of atmospheri c contact arc unavoidable in 
such a case as th is, and the best that t he s urgeon can do is to 
clear t ~c wound as well as po:;~ible, by tbe removal of osse
ous t::p1cula and fore ign bodies. J t w ill thus be seen tbat I 
'~·o~ild ~m:;~rict the use of the trcphine within ver.'' narrow 

~;~~~~~n1,t ~~r 1~\?i~ht~h~eid~~e~h:ti t;;1~~1ee i~d=~ ;~pre~::lv ~~~t~~,~~; IIer·s saw. 

the operation to prevent encephalitb. The trcphine should 
be use~~1erely as R ey's saw is used, mecbaoical\y, to e nla rge an opening 
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which would be otherwise too small to allow the su rgeon to carry out 
plain therapeutic indications. The surgeon shou ld cautiously explore 
eHry compound non-impacted fracLUre, and if there he loose spicula, re
lllo\·e them, whether there be sym ptoms of compres:;ion or not. As the 
inner table is often more extensiv ely involved than the outer table (espe
cially in punctured fracture:i.), it may be necessary slightly to enlarge tht• 
open ing in the skull in order to remove tbet::ie opicula, and this enlargement 
may be done with or without the trephine, according to the nature of the 
ca~e. All tbi;:. must be accomplislwd, however, with the utmost caution 
auJ gentleness; and J believe, with Brodie, that it is better lo leave, im
bedd~d in lhe bruin, a foreign body, or e\•en a fragment of bone, tban to 
add to existing irritation by reckle~s attempt8 at its removal. 

Trephining for Intra-cranial Suppuration.-Some years ago, 
under the ini:lu~nce of the teaching and example of the celebrated Percival 
Pott, this operation was more frequently resorted to than it is at the pre
seut day. As we ha\'e alrt:ady seen, there is, in the large majority of 
cases, no sympto m which renders it certain that pm; is pre:;ent; and, as 
Hutchinson remarks, if we adopt the rule of trephining in all cases i11 
which, after bruise or fracture of the skull, the patient bas become bemi
plegic or comatose, with innammatory symptoms, we will operate in twenty 
cases of arachnitis for one in which we will find any pm~ to be evacuated; 
while even if pus be found, and can be removed, in the immense majority 
of cases arnchnitis will coexist, and cause death in spite of the operation. 
"l ha\'e repeatedly," says llewett, "seen the trephine applied under such 
circumstances, and matter evacuated, but witbout any permanent benefit. 
Indeed, the successful issue of a ca~e of trepbining for matter between the 
bone and dura mater is, I belieYc, all but unknown to surgeons of our own 
time." When the chances of a successfu l issue are so slight there is not. 
mucb encouragement to resort to an operation ;1 more especially as these 
cases will occn8ionally recover, at least temporarily, under expectant treat
ment. Even if pus be pl'esent, it. is impossible to know that it.is within reach, 
and cercbrnl abscess nrn.y continue for ninny years, producing little or no 
<listurbance; while, though recovery has i11 a number of cabeS followed 
trepbining under these circurnstanccl::i, 2 the operation has in other instances 
but superadded a new injury to those already exi:;ting. Chasbaignac has 
pI'oposed to trephine as a prophylactic against pya;mia, in cases of contused 
::5kull; but the operation is 1:5u rely not justified, t:il hcr by experience, or by 
whrit we know of the etiology 01 the affection meant to be prevented. 

Trephining for Epilepsy.-With regard to ll'ephining for epilepsy, 
I can only say that l c:on:;ider the operation usually unadvisnble,3 and 
ba,·e myself met with but lhree ca::;es in which I have thougbt it right to 
adopt this mode of treatment. Its ri sks are not inconsiderable, 16 ont of 
72 cases collected by Billings, and 28 out of 145 co llected by Ecbe\'erria1 

having pro,·ed fatal ;4 and \\'hen we remember the well-known fact that 
epil.eptiy is apparently o.r.d tem.porarily curable by very various rcmedie:;, 
which ha\·e at least the merit of being harmless, we should pause before 
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rceommcnding nn operation which may not improbably itself cause death, 
aud of which the prospective benefits, as rcgardl"l permanrnce, are certainly doubtfu\. 1 My own patient$, I ~hould add, rcCO\'ered from the operation, 
and two of them appeared to have been benefited by it as long- as they 
remained under ob!-cnntion. I luwe al~o trephined in one case for melan
cholia following bend-injury i the patient recO\'Crcd from the opern.tion, 
and his mental condition appeared to l.a\'C undergone ~light improvement. 
Cripps rc11orts two casel"l of successful treµhining for general JHtraly~i:s of the insune, and Lanphear recommends the operation for cerebral softening. 

)lr. llor::;lcy has !o(Upplcmentcd the operation of trcphining for trauma.tic 
epilep~y by cli~.$CCting out a cicatrix from the brain itself. 'l'he patient 
rc<"ovcrccl from the operation, and had had no return of co11\·ul::;ion~ three 
W<'Pks afterwards. Similar operations have been succes~fully performed 

hy c~:~~r~~ nc~~6a;~~a~ti~e~.~1£"~i~~~· Lucas-Clrnmpionniere, Sep;uin, 
Xancrede, :\!ills, and others, haxe given rules for selecting the point of tre
pbiaing, in cerebral injuries, by "localizing' 1 the seat of lesion. Without going into nll the clc•tails of the suhject (which may be found well worked 
out in Dr. Xnncredc's article on Injuries of the llead, in the fifth \·olume of the Intenrnlional Enr·ydopa:dia of f:Jurgery), I may say that the cerebral 
centres of interest to surgeons in regard to operative men.sure:; arc those in the immediate neighborhood or the sulcus which sepnrntes the frontal from the parietal lobe of the cerebrum-the sulcus of H.olando. If there 
be para lyisis or both lower limbs, tbc trephine shou ld be a.ppliecl O\·C'r the 
uppermo~t portion of this sulcus (of course, on the side of injury); in case 
of bemiplegia. over the upper and middle portions, on the side opposite to 
that which is paralyzed; when the palsy invokes the fuce and upper 
Pxtremity, over the lower third of the sulcus and a little in front; in 
paraly~is of tbe arm witb aphasia, below and in front of the sulcus; and 
in palsy limited to the face, with aphasia, clearly in front of tbe sulcus, 
and below its lowest point. 

In order to mark the line of the sulcus of Rolando on tbc scalp, the first 
point is to detern1ine the position of the bregmu. or point or junction of the 
frontal and two parietal !Jones. This can often 

B 

~ 
be felt through the skin, but if not, it can be 
found by applying Broca's "flexilJle square," 
a~ in Fig. 192, taking care that the head is so 
placed as to make the line joining the alveolus 
of the upper jaw and the conclyle or the lower 
jaw horizontal. 'l'he square is provided with 
a plug, just behind the junction or its limbs, to 
be introduced into the external auditory mca
tus, and the horizontal limb then passing below 
the columna nasi, the bregma will be found in 
the median line of the skull, at the posterior 
edge of the vertical limb. )[ensuring back
wards from this point 5.5 centimetres (or only 
fi, if the patient be a woman), the surgeon has 
the position of the upper end of the sulcus of 

ll~o~ahno~~jont~l~:~o~~~Y!~~~c~ c~1:1~i1~1~t~~~a~;~,: F~:,~:·~~::~'.~~Asi;::;;=N~~~~c)d. 
the externa.la.ng.ula.r process or the frontal bone, 

1 In eight lt>rminated cases reported by Gerster and Sachs, Ol}e patitmt was materially a~d two slightly bt!nefited, four were not iwproved, and Ollt! was wc.rsti aftt:r the operation than bt:fore. 



356 INJURU:S OF THE HEAD. 

at the beginning of the tempora l ridge, and then anothrr line at right 
angles to this, and at its posterior extremity, 3 centimetreR upward~ . 
. Joining tbe two point~ thus found, the course of the ~ulcuR of Holaodo i:-z 
indicated with sufficient accuracy for all opt·rnti\·e purpo;;;es. An easier 
method of finding the upper end of thesulcm; is suggebted by A. W. Hare, 
who from experiments on eleven h('ad:; find:-; that the distance from tht• 
glabella to the upper extremity of the sulcuii of B.olando isju!:'>t55. 7 per cent. of 
the entire distance from the g labella to the external occipital protuberanct•. 
Chiene finds it sufficiently accurate to take at the upper encl n. spot half an 
inch behind the mid-point between gln.bella and inion, and then to draw 11 
line four inches downwards and forwnrdg at an angle of 67.5° (threr
fourths of a right angle) with a Hrtical line dropped from the stnrtin~._ 
point. The fixed points needed 1'hould be marked on the skull wi1h a 
oharp instrument penetrating the $Calp, so that they may read ily be found 
when this is reflected. 

I hope that I may be pardonC'd for still holding the opinion tbat, althou~l1 
guided by,. cerebral localizntion," numcrou~ brillinntoperations have been 
performed by Macewen, Godlee, Nancrede, Horsley, " 'cir, Keen, )le. 
Burney, and other surgeous, yet, upon the whole, the~e intere~ting inn~
tigations have thus far not proYCd as practically u~eful as was at fir:o.t 
anticipated As candidly pointed out by Dr. J...'ancrccle himself, the chief 
~ain derived from them hitherto has been in ~bowing that in certain ca~c,.. 
operations should be a\'oiclecl i but operation~ would not be likely to bt· 
undertaken in these cases by surgeons holding the cone.ervati\'e ''icw:o 
which l have endeavored to inculcate; and, it must be added, encouraged 
by misinterpreted indication~, not a few operations on the IJrain hn\·e been 
performed, which post-mortem examination !ms shown had better not hnH 
been attempted. 

Oper ation of Tre phinin g.-The form of trephine ordinarily em
ployed is shown in the accompanying illustration (Fi7. 1!)3). JL is to Ill' 

Fio.193.-Cornmon lrCphinc. 

applied e\·cnly on the ::">Urfoec of the -.kull, 
with the centre-pin 1 :;li.!!IHly projected, and i:
to be worke<l cautiou:-.ly by li,;.:ht turns of tlw 
wrist from left to right and frum right to left, 
until a groo,·e is forml'ci, wht•n tbe centre.pin 
must be withdrawn, Jr,..t it puncture the skull 
and wound the clura mater. The surgeon then 

•• 
proc-eeds slowly and gently, brushing awny the bone-du:::.t, from tillle tu 
time, and testir1g the prog-rc:-<s made by means of a. fine probe or toothpiek. 
When the diploe is reached (if there be any), the trepbine works mort 
freely, eud blood escape~ with the bone·dust. As tbe inner table is ap-

1 If the use of the centre-pin be undt>sirable, the crown of tht' trephine may \I+' 
stt!adisd by applying it through a pit::ce of p~rforat~d pasteboarJ, as suggdted by Dr. 
P. H. Wa.t~ou, of Edinburgh. 
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pruached, the !".u rgeon must renew bis prl"cnutions, lest undue pressure, or 
un necidental s lip of lbe in strume nt, should wound the dura mater, an occur
n·ncc ''bieh would be \'ery apt to pro\'e fatal. The <li~k of bone which ha!-, 
ht·<·n =-eparnted will often come away in the crown of the trepbine, or may 
othern·i~e be readily remo,·e<l with the elevator (Fig-. 194) and forceps. If 
th<· external wound ht not large enough to allow the applicalion of the tre
phine, more room may be itfforclcd by means of a crucial, T, or curved 
inci~ion, the fla1>s of the :.:.cnlp being- held out of the way, nnd carefully 
replaced when the operntion is completed. Macewen and SL. George re
('omrnendecl tbnt the disk of hone it$.l• lf should be replaced, but clccaltified 
hone is preferred by Prof Senn. Frankel, W<'inl~ch ne r , Ei::;el~berg, and 
Hinterstois~e r appJ_,. a plate of celluloid, and Konig adju~ts a flap in
voldng the scalp and outer tahle of Lhe skul l. Keen has tried (unsuccess
fully) the in se rtion of a. plate of sheep's hone. If it be neces:.:ary to enlarge 
the opening made b~· the trrphine, this may be conveniently done wilh 
Dr. Hopkins's modification of the gouge forceps (F ig. 105) . The wound 
~bould Ue li.zbtly drr~sed, and the const itutional treatment of the patient 
tnrriecl out in accordance with the principles already laid down for the 
management of cerebral injuriei'. There are certain regions of the skull to 
whi('b the trephinr should not be applied, if it can be avoided; these are 
thl' various sutures, the lines of the larg·c venous sin uses, the antrrior 
inferior angle of the parietal bone (where tbere would be ri ~k of wounding 
the middle meningeal artery). ancl the frontal sinu::;; if it bhould be neces
.;ary to operate in tbe latter s ituation, the outer table should be removed 
witb a large trephine, and the inner table witb a. smalle r instrument. 

Fm. t!l.i.-llo1>kin~'strephiuingforce11s. 

Should one of the large sinthCS be unfortunately wounded, a compress 
:-;hou\d br applied, being- in~inuatccl, if nece~~ary. between the sku ll and 
dura mater; though ligation ha s b<'en occa!-, ionally practised under these 
circumstances, it is attended with difficulty, and the delay in attem1>ting it 
ba~ Mmetimes prO\'ed fatal. Fractures at the ba8e of LhP skull bfl.ve 
U1'ually been con:-;idered un~uited for the U!-<e of the trcphine, hut that in· 
strumcnt has been succeS!'fully employed in such cases by Hutchinson, 
Warren, and other surgeonR. 

' rhe Coniral Trephine (Fig. 19()) is an old instrument, the use of which 
hns been, in modern time-", revived by Galt, of Vir,!!inia. I t hns the ad· 
\'antng-e over the common instrument, to which it is rig·htlv preferred, 
~hat its peculiar :shnpepre,·ents thr po.:::sibility of its unexpectedly plung'ing 

~1~1Wq~~e~)~:r:~~i t:1t~r~~;·~~~r~s~:~1~~~>~!1~:~~r;1~~~~~~ ;.~~~a~~~ ~~~~~~:~s~he skull 
'1'~1c result:; of the operation of trephining arc ve r.v unfavorable, the pro

porttou of recoreries having been in the 'New Yol'k Ho:;pital only a.bout 
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1 in 4, and in Uninrsity College H ospital (London) I 
in 3, while in Paris a lru ol:it en•ry case operated on 
a few years sinc:c, according to ~l:ln.tion, proved fatal. 
I have my self resorlt·cl to trcphining in 33 ca:-:es, but iu 
o nly 12 has the operation been followed by pcrmaneut 
recoHry. The nrnjority of deaths after trephining are, 
howe\·cr, due, not to the operation, but to crrebral lc:;iom• 
on which the operation could ha\' e no effect, so that 
statistics are yet wanting to show the absolute mortalitv 
of the operative procedure. In only two of my owi1 
thirty-three cases <lid the operation !:iCCm to hasten death, 
while in three which ultimately proved fatal great relief 
was afforded, and life was prolougcd for i:;cveral W<'ck:;. 
rl'weh•e cases ended in complete nnd one in partial re
covery, and in the remaining' fifteen tbe effect of the 
cperation appeared to be entirely indifferent. During 
our late war, 227 terminated cnses of trephining- ga\"C 
126 deaths and 101 reconriesj 451 Cal:iCS of remo\•al of 
splinters or eJe,·ation of fragment~, witbout trephining, 
gave J 7G dcath8 and 275 recoveries; while 3447 ca.-.e.-. 
treated by expectancy gave 2159 cleatbs and only 1288 
recoveries. (Ot is.) As, howe\·er, the latter group of 
cases contained ulmost all the instances of penetrating 
and perforating- fra(•ture, as well as those which proved 

fatal before' any treatment cou ld be adopted, it would be manife::;tly unfair 
to found upon these statistics any argument as to the value of tbe opera
tion of trcphining. 

'l'he mol:it elabornte stntistics of trephining ~·et pubfo,hed are tho::-e of 
Dr. Bluhm, who has collected 923 cases, with 450 recoveries ant.l 413 
death:::., a total mortality of 51.25 pN cent. The death-rate \'aries accord
ing to the period at which the operation is performed, the prima1·y cai:;es 
heing the most fatal 'l'hc followin,2' tahle is condensed from that of Dr. 
Bluhm, in Langenbeck's Archi\'C'S (Vol. XIX., Part 3) . 

nero,·ered. I Died I 
llor1ali1y 
1.erccnt 

Primary 114 51 o3 55.20 
8ccondary 1!'>8 94 o4 3!L2-l 
Late 59 39 20 33.90 
Period unknown 592 2titi 321.i 55.ll7 

Aggregates 9:l3 -:li3 51.25 

Perhaps we can most nearly approach o. correct e!'.timatc of the riF-k:-; of 
the operation it~elf1 by considering Billi11gs's and E('hevcrria's statil:itiC!".', 
nlrendy referred to, of trephining- for epilepsy. In thc!::ie cat-t>S the only 
tro11111atism, to borrow a. Gnllici~m , ii;; tbat due to the opC'rntion ibclf, and 
here we find that the mortnlity ii-I about 20 per cent. 'Wnbhnm puts tlw 
figures. still lower, givin.ir the mortality of 1

• late trcphining" as only JO.Ii 
per cent. Hut even with tlic;.;<' comparatively !"mall dcnth-rates, it bc
hoo,·cs the surgeon to be Hry cautious not unnecessarily to employ an 
operntio n which of its.elf kill~ one out of e \.·er)' fin.~ or ten patient~, mart• 
especially n!-<, upon eon:.:.iderntion of tbe patbolog-y and nnturu1 hit-tory of 
brain injurieR, the probability of benefit from the operation is seen to hr 
limited to au exceedingly small number of cases. 
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CHAPTER XVII. 

INJURIES OF THE BACK. 

WOUNDS or other injuries of the soft tissues of the hack present no pecu. 
liariti<'s requirin::r spe('ial comment. It i~, indeed, on ly in consequence of 
the \iahi\ity of the vertebral column and its important contents to be in. 
volvrd in lesions of the back, that in.iuries of this reg-ion ncquire the interest 
which they po~sess in the cyei;; of the sur.!!'eon. In entering upon the im· 
portant subject of spinal in,iurics, I shall consider, first, the traumatic 
lesions of tbe spinal cord it13c\f, reserving for a later page what I have to 
sa.v with regard to SlHains, fractures, and dislocations of t he \'erteLra.I 
column. 

INJCRIES OF THE SPINAL CORD. 

Concussion of the Spinal Cord. 1-Tbis may vary, like concussion 
of tbe brain, from the slightest jarri11g or shaking, up to complete dis· 
or~anization Unlike concus:;ioL1 of tbe brain, however, it is very seldom 
that tbe spinal injury is so severe as to prove immediately, or e\·cn rapidly, 
fatal (except when accompanied by fracture or dislocittion), den.th as a re· 
suit of spinal concu~sion t1sually occurring after a consideralJ le intenal, 
and being preceded by inflammation of the spinal meninges or of the cord 
itself, or by progressive softening without inflamnrntory symptoms. The 
rea!=.on for this difference is, as pointed out by Lidell, Shaw, and others, 
that the spinal cord fl.oats loosely in an el<lst ic medium (tbe eerebro-spinal 
fluid), and is therefore not as readily cxpo5ed to injur.v as the brain, which 
fits comparati\•ely closely to its bony in\•cstment. I do not helic\•C it pos. 
i-;ible for death to occur from cuncu3sion of tlie spinal cord, without lesions 
demonstraLle by posf.ntorlem inspection. 'L1hougb several cases have been 
recorded by Boyer, Frank, and other31 in which such an event has been 
suppo.5ed to occur, it is probable that, with the more accurate means of 
examination which arc now possessed, positive lesions could have been 
discovered. Death mav, of cour!'e, occur from shock, which is an oc
casional complication Or spinal injuries; o r from concomitant lesions of 
o~her organs-lesions which may readily escape detection, if attention be 
directed cbiefly to the condition of the spinc.2 The post.mortem appear· 
ances, in fatal ca~es of spina l concussion, may he classed as ( l ) extra,·asa. 
tion of blood-which may orr·ur in the substance of the cord itself, between 
the cord and its membranes, or between the latter and the \rertebral column; 
(2) laceration of the memhranes, or of the cord i (3) infl ammatory clwuges 
-mening-itio or myelitis-\\'ith or without compression of the cord from 
the so-called products of inRammation, lymph, pus, etc.; and (4) degenera· 
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tion of the structure of the cord, without nny evidence of pre-existing 
inflammation. 

Hemorrhage into the Vertebral Canal iR a not nnfrequent occur
rence in severe.cases of spinal injury. If' in small amount, it may gire 
rise to but transient parulysis, the effused hlood becoming coagulated and 
partinlly absorbed, and the compl'Ossed cord becoming grodually accus
tomed to its prescnee; in other ca~es it may reniilin in a fluid condition, or 
may possibly be clotted and subf'equently re-liquefied. Iu some cases it 
would appear that slow extravasation nrny continue for a considcraLle 
period, fatal paralysis not coming on for some time after the injury (in 
Heaviside's case nearly a year). and death thus resulting, as pointed out 
by A~ton Key, from the cu11rnlative effect of spinal compres:-ion. J do 
not know of an.v sign by which the surgeon can positively determine the 
exact seat of extravasalion in cases of spinal hemorrhage; in the majority 
of instances the effui::NI blood is found outside of the membranes, or be
tween the latter a.flfl the cord; and it is probably in one of these po~itions 
tha.t cxtravaBation u!3'ually occurs, when the symptoms are :;low and pro
gre~sive in their de\•clopment, and when t.hc power of motion is more 
affected than that of scn~ation. Extrarnsation into the suh:-.tancc of the 
cord itself would probably cau:-:.e in~tant paralysis, both motor nnd ~ensory, 
which mi)..!'ht be permanent, 01· in a favorahle case might subsequently di:..:
appear. This is the most pluusible explanation of the ~ymptoms in the 
remarkable case recorded by Unghc:-:, in which an injury of the ccn·ical 
!!-pine caused instant but temporary loss of both motion and !-len~ation in 
the lower extremities, followed by gradually de\•e loped but long-pcl'sbtent 
motor paralysis in the upper extremities. Instant loss of both motion and 
srnsation, if temporary. may be supposed to be due to a s1i:.rht hemorrhag<' 
into the substance of the cord itsdf; while gradually developed par:dy.sis, 
especially affecting- the motor power, may be rea~ooably attributed to 
hemorrhage upon the surface of' the cord. or ernn oubicle of the membranf'!t 
The upper limit of paralysis will, of course, indicate clearly the heiglll at 
which the extrnvasntion has occurred. 

Laceration or Rupture may occur in the spinal membranes (partic
ularly the pin mater, allowing a hernia of the medulla), or in the fibre.:; 
of the spinal cord itself. The~e Je~ions are, however, more frequently 
produced by violent twistings or bcndings, or by fractures or dislocation3 
of the spinal <·olumn, than by any injury to which the term concus:-;;ion can 
he nroperl.v applied. 

Inflammation of the Spinal Membranes (Meningitis), and 
of the Cord (Myelitis ),are very frequenL~econdary occurrences in ca:-es 
of spinal injury. In spina l rucnin ,;dtis there is grrat congestion, and often 
effu!-'ion or ~C'rum. or form:ition of lympb or pus. Myelitis may affect the 
whole thicknesK of tbe cord, or principally the gray matter; though, if con
secuti\•e to meninp;itis, the white portion may nlone be involved. Jnflnm· 
ma,tion of the cord-s11hsta11ce is cornmonly atteocled with softening, which 
may ~nd in total disappearance of the nel'vous structures at the part affected 
-11othin:r but connecti\'e li~sue remaining; more rarely incluration occurs, 
the nervous sub:-;tnnce bC'ing- increased in bulk. and of a dull whiti:sh color 
The occurrence of inflannrnHion, in cases of !-:pinal injury, i~ attf•nded with 
g-reat pain , di$Lre~i:;ing :o-('UHltions, as of a l'Ord tit:!d around the waist or 
limbs, Letanic spasm~, g-cncral conv11l~ions, etc. 

Progressive Disorganization of the Cord may occur as the 
result of inj11ry to the i::piue, without the manifestation of any cvidl•!lce of 
inflammation, either during life or upon post-mortem inspection. Paral
ysis, both motor and sensory, sometimes accompanied with mrn~cular 
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rii:ridity, ~radually creepR upward~, until den.th cn~ues from interfcr<>nce 
wilh the respiratory funct ion. 'l'be autopsy :-hows diffu:-ccl white softc11in~ 
of the spinal cord, without evidence of eit her mcning itiH or myeliti~. In 
other instances, as in n ca~e of Ba1'tian's. the cord, to the unaided c:·e, 
appears perfect! ~· healthy, though marked changes are sub8equcntly dii:;
co,·ered bY careful micro~copic i n ~pcction. 

W oun'ds of the Spina l Cord.-Thc spinal cord mn.y he wounded 
h.r sharp-poi 1ncd or cutting in!:'truments, by pit-itol-balls, etc.,'' ithout any, 
or with very slight injury to the nrtebral canal. The :;;ymptoms of such 
a lt':--ion are tho::e which we shall presently con~ider as common to all 
~pinal injur ies, though there may be some modifications, owing to the 
g"reater limitation of the injury to certain partR of the cord than in cases 
of ~pinal concu~sion, or of n~l'lcbral fracture or di~location; thu~, while in 
thr latter cl11sses of cases paralysis is usua lly bihttcral, and i1wolves both 
motion and ~en~ation, in cases of wound of the cord wc not unfrC<p1('11tly 
!ind paralysis only of the side injured, as in instances recorded by Yig1.e.:, 
Pcnh•ton, and others; or lof's of motion on the injured, and lo~s of :.;ensu.
tion on the oppo~ite side, as in cases narrated hy Boyer and by Hughlings 
Jark .. on. 

Sy mptoms o f Spina l Inj uries.-The following account of the 
.;ymptomatolo,!!.'' of injurit:'s of the ~pine i~ to be unclertit.ood as npplyin~ 
10 nll forms of injury in which t.he cord i~ invoh·cd, whether the vcl'tcbral 
l'Olumn itself ha.~ or ha:-'i not C'SC11ped; as we ~hall see hereafter. the differ
l'ntial diagno~is of the rnrious forms of spinal injury is often impracticable 
and always difficult, a fact which b not surprising when we reflect that the 
rational :;ympt.om~ a.re the ~ame in t.he \·a.rious forms of lesion. I shall 
adopt the claf:;~illcation of symptoms which I employed in my mo11ogrnph 
on I njuries of the Spinl', published in 1867, and which is pretty much the 
same as that used hy Brodie, in his classical paper in the .M1•dico-Uhirur
!Jical Transactions, ,·ol. xx. 

Jfolor Paralysis -The most striking, and probably the moRt constant, 
~ymptom in ca~cs of gp inal injury, is para ly·sis of the voluntary mugrJe~ 
helow the scat of lesion. 'When t.he injury is below the second lumbar 
vcrt<'bra, there may be no pnralysis, or, if it exist, it i8 usually partinl and 
temporary, the spinal cord it~rlf uot usually extending- below this point, 
:u1d the cauda. equina appearing to be comparatively free from ri&k of in
jury. In lesions below the eleventh dorsal vertebra, the paralysis is usuall.'· 
lc1's complete than in tho:-.e at a higher point, the cord being protected in 
thi:; part by the roots of the cauda equina. Paralysis, ordinarily, does 
not extcud to the parts wbic:h derive their ncn·ous supply from the portion 
of the cord above the sea.t of injury, nod the exact point of lesion can be 
thus determined in mo~t casc:s i the apparent exceptions reported by Staf
for~, Brodie, and others, are probably explicable by the fact that a. second 
lb1on, such as contusion or extravar-:ation, existed at t.he big-her point, ns 
the rcil;ult of indirect Yiolence to which the older writers would hare g-iven 
the name of counter,.;troke. The extent of the spinal lcRion in a down
ward direct.ion may l>e dete1·mined by means of thcekctrical test, proposed 
h.\' :\1. Landry. This surgeon found, in a. c:a~e of luxation of the fifth dor~al 
vcr~ebra, that the muscles of t.he thigh ccn~ed to re:-'ipond to clec:tricit5•, 
while thoi;c of the lep-, though equally para lyzed, continued to contract in 
rc,.;pon~e to the electrical stimulus. '!'he autopsy showed thnt the part of 
the cord which !oiupplicd nerves to the femora l muscles was disorganized, 

~:~;}: t~~a}a~·tb~~~~ e~~t~:e~l~1c1~~r~~~h~o:~1~ll t~o~11~~i~~fe;v:~~~~;:t:c1~~~~·~: 
<'f'ntre affords a means of accurately determining the extent of.that portion 
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which has been injured. Motor paralysis is usun.11.v symmetrical; wlwn 
unihttcrnl (ns iu a case of frncturecl ::.pine ob:-;en·cd by LiHton), it indi1·atl':-> 
that one side only of the cord is io\·olved, as in the instances of wouud of 
the cord already referred to. Motor paralysis after spi nn.\ injuric~ may hi' 
due to \'ariou~ causes, as to divi::;ion of the cord-fibres, to comprC!-i!iinn 
(eithf'l' from extr:.wasntion, or from the products of inflammation), or to pro
gres!;ivc clisorg-anization of the nen·ous structures. If the paraJ.vf:;is be im
mediate, complete, and permanent, the cord is prohably divided i if tl1t' 
paralysis be immediate, but not permanent, the case is one of so-cnll1·d 
"concuS;l"ion"-the lesion probably being a sligbt cxtravnsation into the 
substaucc of the cord, though this is, of course, a mere matter of conjec·tun·; 
paralysis coming on gradually . and subsequently dimini:)hing, is prohahl.v 
clue to compression on tbc surface of the cord, from extravas1ition, or from 
inflammator.v changes; while slowly but cont inoally extending pnraly,;i~ 

givei; renRon to fear prog-ressive disor;:ranization of the cord-a condition 
which, almost always, ultimn.tcly proves fatal. 

A few cases are referred to by Yelpenu, in which the cord is said to haq' 
been completely di,·idcd, without an.v paralysis having cxi.:-;ted durin~ life·; 
it is scarcely necessary to say that tbese caF:es admit of hut two explaaa. 
tions-either, as heliC\'ed by Brodie, that they were incorrectly ob:-en·ed, 
the didHion of the cord-fihrcs not being complete-or, as suggested by 
Brown-~C.1uard, that the divis ion was at a point below the origin of mo,;;t 
of the spinal nerves. 

:A.fusct1lar 87Jasms or Convulsions after spinal injuriefl were believed hr 
BrocliC' to indicate compression of tbe cord, and I IJclic\'C this statement Lo 
he correct, ns regards the spasm~ met with in the early· sta,!?'eS of tbe.~e 
Ca$<'-.. 'l'he value of this symptom for diagno;;;.tic pllrposes is, howcn·r 
cliruiuished by the fact thnt the cord is often found compressed, aflcr death. 
without spasms having been ob~l'l'\"ed during lift.'. rrhe occurrence of con
vulsion~ at a. later period (as already mentioned) may denote the on:-;et of 
spinal meningitis; while a.gain, in car-;es which recover, muscular twitch
ings not unfrequently accompan.'' the return of motor power. 

Lo.-;s of Sensation 1HH111lly accompanies and is rocxtenSi\·e with motor 
paralysis, in injuries of the spine. So complete wa:; the loss of feeling in 
a case recorded by Purple, that the patient submitted to amputatiou of 
both tbig-hs, without the use of an anresthetic, and without maaifr-;tin~ 
any emotion during the optm1tion. Occar-;ionnlly !'Clli'Or)' precedes motor 
paralysis, while, on the otber hand, in fa,·orable car-;es, the power of feeling 
is not unfrequ<'ntly regain<'d while that of mo1ion is still very imperfect 

Hypn·r..eslhesia is occasionally observed in connection with motor para]~·
sis. South saw a case of fracture of the cen'ical spine in which there wa~ 
loss of motion with hyprrre5tbcbia on the right l'iclc, ancl anresthPsi11 on tht• 
left. On the other band, in n. case reported by Gama, inten.:-;e hypcrre~· 
thcsia followed a bayonet wound of the posterior columns of the s.pinnl 
cord, there being absolutely no paralysis; a circumst:rnce which, as pointl'd 
out by Brown~Sequard, would indicate that 1hc anterior portion nf tht 
cord bud e~capcd injury. A zone of b,·pen:e~thesia s.ometimes. mark,; tlH' 
upper limit of sensory paraly!'is, due i)l·obably to irritation of the spinal 
ncn·e.s, before their exit from the ,·ertebral column. 

Pain is a symptom of frequent occurrence in i::pinnl injuries; it may hr 
felt at the seat of lesion, or may he referred to vnrious other parts of thr 
body. Unusual and often n10$t distressing sensations, ns of burning con
striction, etc., may be reforrNl to parts, the nervous connection of whid1 
with the scusorium is entirely destroyed. 
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D11.1tp11cea.-This i~ a marked rind di:::.tressing symptom of injuries of the 
cervica l ancl upper dor~ril regions of the spine. 1t is often said that, i11 
lesions of the cervical Cl)rcl, respiration is performed by the clia.phrngm 
alone i thi~ is not ::;trictly correct, for, as pointed out by Shaw, in many 
ca:--e~ the diaphra,gm is hl·lpccl by tbe $C'1'1'aLu i-; magnus mu:-:;cle (i;:;upplicd by 
the external thoracic nerve), which, when the s houldc 1·:s ore fixed, tends to 
lift and expand the che:st. If the :-;pinal cord be de;;;troyed abo,·c the origin 
of the phrcniC nerve, den th ii; instantflllC'OUS. rr Jie OC'Cllrl'CllCC Of dySJ)IHl'fl 
in dorsal injuries depend:-; upon two causes: fir:st the abdomi11nl musdes 
being paralyzt.•d, the act of expiration i:s ncces~arily incomplete; nnd, ~e('
ondly, \larnl.v:sis of tbe!=l.e muscle::: allows the bowel~ to become dister1dl•d 
with gas, lhus tbrusting the cliapbrag-m upwards, nnd mechanically im. 
peeling its. molion. 'l'be occurrence of clyspnrea at a late period of ~pinal 
injuril'S is attributable to progTc~sh1 e disorganization of the cord extending· 
upward to the cen-icnl reg-ion. 

Dysphagia and Vonuling h:wc been obscl'\·ecl in injuries of the ccrvieal 
spine, as has Jaundice in those of the dorsnl region, without any hepatic 

, lesion ha\·ing been discovere<l after death. 
bwol.111tary Fecal Dis('harge:; are met with in those ca!'l.es in which t\1e 

injury lms inrnked the l owe~t portion of the cortl-that which prcsi<k"' 
O\'('r the sphincter muscle of the rectum; when the le!:iion is n.t a. big-her 
point, this part, hn.vi11g escaped injury, cont inu es to act, for a. time at lC'a~n. 
as a ~l·parate nerve-centre, and Costiveness en:sucs. In ~orne cases then" 
may be temporary fecal incontiuence, depending on shock, which is coin
cid<'nt with, though not necessarily ckpenclcnt upon, the spinal k·sion. 

Retention of Urine is present in most ca:sl'S of ~pin al injury, being fol
lowed after a time b.\· OeP1:flow, and :-:.ubsequently by true lncontinenr·e. 
A few easer.; are re('orded by ~lorgagni and others in which incontinencc 
wns pre~ent from the out::>et. 

St17'1>re:s:;ion of Urine is a more serious, but fortunately a rarer, s.vmp
tom than retrntion. Sen~ral remarknhle in~tance~ of this occurrence ha\·e 
been recorded by Brodie, Dor~cy, Comstock, and others 

Han10t111"ia, from coincident contusion or partial laceration of the kicl
aeys, is not unfrcquently met with in ca:-.es of sprain of the lumbar spine. 
This ~ymptom if; noL ui;:;urdly one of serious import, though Shaw reporB 
a ca~e in which the bleeding wos !.-10 profuse as to render the palient an:cmic:. 
'l'hen• is, accordiug to Le Gro:\ Clark, no reason to believe tbat organic 
di~ea,;e of the kidney ever ensues in the:-;c ca!?-es. 

GlyMsttria bas been met with in connect ion with injury of the cervicnl 
!=l.pinc; the ci rcumMance is intere.sting, in ,·iew of the experiments which 
ban• been matle a:s to the artificial proclnction of diabetes. 

Change in the Urine O«currinq ofter Spinal lnjuries.-Within a !'1-hort 
time, \'arying from the ~econd to ·tbC ninth day, after a ~e,·ere injury to thr 
spine has brcn receh•Pd, the urine, from being clea r and acid, become:; tur
bid, ammoniacal, and loaded with mucu~. and at a later period with pho:!
phuteof limc. This condition may continue indcllnitely, or ma.y disappear, 

~g~~~:~~f ~:~~;1~;iff~~.{.i.:i~~f f ~~.~[i~~~~! ;~f,.:~~~~~~,:~~~iX})f f 
hav.mg an opaque yellow appearance, nnd dC'pO~iting a yl'llow amorphou,.. 
:;edunent, whirh, in one instance, sta.ined the mucous membrane of the 
bladder, though the latter presented no marki:; of inflammation. 

Oyslilis is an almost constant ~equencc of severe spinal lesions; it is 
probably due chiefly to the mechanical injury to tbe bladder from on.:ir-
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di:;l('ntion and the frequent U!'lC of the cath<'lcr, but is no douht, furthl'r 
a;.(grnvated by tbc altered cbarnctcr of tbc urine. 'J'his altcrntion, how. 
t•vcr, i~ it:-elf usuall~· secondary, depending 011 the inflamed :;late of tlw 
li11in~ membrnnC' of the bladder, though, in ~omf! ca~e~. according to Hilton, 
the urioe i;, alkaline a~ it comcl3 from the kiJneys. The cy:;tiLi~ of ~pinal 
i11ju1·ie:i is, according- to Brown-Ee ]Uard and Lidell, of neuropathic ol'i~in, 
and thus :rnalO,!!OllS to the cuta.neous inflammation which end:-< i11 hcd~or<'"· 

Prio7li1nn.-Tbis curious symptom is oecai;ionally met \\"itb in ronaec
tion with lesions of all portions of the spinal cord, except the lowc:-ot. It 
j:-; totally unconnected with any \•oluptuou8 .:-ensntion, and is only fonnd 
in eu:--es accompanied by motor paralysis. I n some casrs, particulnrl~· 
when the i11jury is in the ccn·ical region, priapism may occur ~pontane. 
ously, immediately after the acei<knt, a.nU is then due (as pointed out IJy 
Hilton) to the cxc ito-motr>r function of the portion of t he cord below the 
ll"-;ion being unduly excited, bcra.use deprived of the regu lating- influenre 
of the brain. lu other instances this symptom is developed-nlso spontn
nPOut<ly-at a later period, owing to centrnl irritation, genf'rnll_v from ;;Jiµ-ht 
extrava~ation into the substance of the cord; whilf' in still other ca"e-" it 
occurs mere ly as a rf'flex phenomenon, and may be excited by touching 
the ~crotum, or by pa~s i nl! the catheter. The existcuce of prinpism is 
u!-;ually evidence of severe and pcnnancnt injury to the spinal cord, though 
that thi:-; !'.-lymptom may occur in 1·onnection with simpleconcu~sion is shown 
h.\' a ca::-e recorded by Le Gro:-; Clark, in which sen:-;ation returned on thr 
ninth day, though the power of motion was not restored for f:e\·cral month"' 

P/u,<.:hed Pace, usual!~- accompanied h.v Lachryniation. and by Con
fracted or merely /Jfyotic Popil~, i~, I belicn>, only met w ith in caf:C::i of 
injury involving tlie ccrvicul portion of t he cord. It appears to be due to 
:~ partial paralysis of tile ~ymp~thetic nerve, which derives its ccn'ico-
1·cpha.lic branch fro111 the so-called "cilio-:::pinal region" of the spinal cord. 
'fhi~ symptom is one of \·cry grave import. 

Alteration of Vital Temperature is a symptom which ha~ been particn. 
la.rly in\·cstip;ated by Cbossat n.nd llrodic. The temperature of the para-
1.vzed parts frequently rises much above the normal standard, this symp
tom being probably most frequent in Jc5ions of the upper portion of the 
<·ord, though a temperature of IOO:i ha~ been noted by Ifotchin,.;on in a 
case of fracture of the lumbar ~pine. In a caRe of injury of the eer1tical 
reg-ion obsern•d by Uroclie, the thermometer placed between the thighs 
ro~c to 111° Fa.hr., and this elenttcd tempernture persiRted even after the 
patif'nt's death. 1 This c.;ympLom, to which Tlutcbin:::on g-ivl'S the name 
of Paralytic Pyre.'Cia, is probobl.\' due, like the flushing of the face, to a 
pa.ralyzed condition of the sym1lathetic or vaso-motor none. Pl'r:·:.istent 
1•le\'ation of trmpcrnture, in spinal injurie::., is a ,·ery g-rn.ve symptom, 
and ah\·ays affords ~rounds for a gloumy pro.~nosis. In the later !"laJ!e" 
of i::pinal injurie~. the temperature of the paralyzed part$ often become" 
.!{really reduced ;2 and Pven when there is no real diminution of tempera
ture, the patient often experiences a dbtressing sensation of coldness. 
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Xulritive Changes in Paralyzed Pm·t,~.-In pn.tiC'nt::.; who sun·i\'C the 
fir~t rh;ks of spinal injury, tho paralyzed extremit iC!i usually, but not 
alway:', become flabby and atrophird; the s kin aRsumcs a. s~dlow hue, a11d 
oflen ch•squamates in flakes; the joints are often contrncted and stiff. 
Partly from tbc lessened vitality o f tbc tissues, bu t more pnl'ticu larly from 
the pa tient's insensith·eness to pain a nd inability to c hange his po:;itiou , 
gangrene and i;long hing arc apt to occur in parts that n.r~ exposed to pre;.;. 
~urc; large bedsores are thus formed O\'er the satl'um, lups, knees, or any 
par t tlrnt toucbes the bed, and niay slowly exhau~t t he patient's streng·th, 
or, more rarely, may g ive ri se to p~·mmia, a nd thu~ quickly induce a fatnl 
re~u l t. Bcd::;ores are most freq uently met with iu cases of injury of the 
lower portion of the cord, s imply, I bclie\'e, bccau~e in these ca~E'l3 life is 
more oft<.'n prolonged than when the upper part of the spine i:; ilw olvNI. 
According to Brown-8equa.rd, Charcot, and Lidc ll , cel'tn.in of the so.cu lled 
hec.l. tiU l'L'S met witb aflcr spinnl injuries re~ ult dirC'ctly from frrirn tion of 
the !'pina l co rd , and not from pressure. These DI'. Lidrll propo8es to call 
11eurupalhic e1Schar.~, whic h seem s to me a better nnme than that of decu· 
bitus ar11llts, adopted by Samuel and Cbarcot. 

1'Plan11.'5, contrary to what might a prio~·i l>e expected, is rarely met 
wilb in cnses of sp iual inju ry; in n case at St. 'l'homns's H ospital, it oc
curred three weeks after a. blow on the spin e, the patient recoYering; 
while in one of se\'en cases which occurred during- our lrtte war, tbe au
top:-;y l""howed, in addition to the spinnl le:;ion, a contu !::lion of the n.nter ior 
crurul nerve. T etanus followed a punctured wound of the co rd in ::i cast> 
olJ~erved IJy T ad lock, of T ennessee. 

Cerebral Oomplications.-(,'oncussion of the Brain may compl icate 
injuries of any portion of the spinal cord, resulting either from direct \' iO· 
ll'DCC ~imulrnneously inflicted on the head, or fron1 countcr:;troke. DPli· 
rium, (Joma, and I nsomnia have ench been occa='ion11lly noted in ca~e.-. of 
~pi n al injury; the latter ~.vmploms, howe,·er, I h<!licvc, on ly in iu:"-Lanl'e1' 
in which the cervica l region hn s been in,·oh·ed. Cerebral .Meningitis, 
a:-i ohscn •cd by Ollivier, ofte n com plicates infiamm alio n of the !S pin al 
membranes. 

Concussion of the Spine from Indirect Causes; Railway 
Spine.-Undcr tbe::;e 0 1· si milar rrnme:;, is de:-crilied by Erich~en aud 
other Engli!-'h surgeons, a peculiar morbid condition chnrnctcrized by ,·ery 
varied nervous Rymptoms, both phy;.;ical a nd mcntul, w hich, accordin:.r to 
the:-t• nuthors, are all directly traceable to the state of t he spine. This 
su?jL·ct has excited a. great deal of interest, a nd a great deal of rontrO\'Crsy, 
th1cfty because of the numerous s ui ts for damage:" ,,·hich ba ve been hrouµ-ht 
again;.;t railway companirs, on account of alleged injuries received in colli
sionB. The l>l.!Jmptoms appear to be rather those of general nervous pl'OS· 
t1:ation and deb ility , than the definite spinal symptoms which ha,·e bee11 
discu:ssecl in the preceding pages, a.ncl they arc o ften accompanied Uy re
n_iar~able per\'er:sions of the ~pcc ial se nses, double vis ion, photopholJ ia, 
u.nrntu~ aur ium, loss of tactile Rensibility , etc. Ilyperremia of the opt ic 
d1.-;k haR been ob~erved by 1V. J3ruce Clark, and serious intra-ocular changes 
hn"c al~o bet:n noticed by Allbutt and Wharton J ones. Many of the 
isymptoms resemble tho:::e of ordi nary progressi,·e locomotor ataxia. "The 
slate of the 1Spine1 ,, say~ Mr. Erieh~en, 11 will be found to be the real cau~e 
of tbe:.;c Ry mptoms. On exnm iniag it by prci:.;surc, hy percui;:.sion, or by 
the application of tbc hot sponge, it will be fou nd that it is painful, and 
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that its sensibili ty is exalted nt one, two, or three points. These are 
11:-;ually the upper cervical, t.he middle dorsal, and tbe lumbar regions. Thi: 
exact vertebrre that are affected vary neccs~arily in different cases i but lhl· 
exalted sensibil ity always includes t.wo, and usunll~· three, at eacb of the~c 
points. It is in conr-.cquence of the pain that is occasioned by any IUO\'e

ment of the trunk in the way offlcxion or rotation, that the spine loses its 
natural supJ)leness, noel that the Yertebral column moves as a whole, as ir 
cut out of one solid piece, instead of with its usual flexibility." Other 
writers of eminence are cli~posed to doubt tbe necessary connection of thei;e 
symptoms with any particular morbid condition of the spin e, looking upon 
"these cases of so-called railway ~pin al concussion as, generally, inktanres 
of nervous !=ihock, rather than of special injury to the spinal cord.'" Dr. 
Clcveuger bf'lieves that the spinal sympathetic nervous system is the part 
primarily affected, and that the cord only becomes secondarily invohc<l as 
the result of vaso-motor di~turbances. There is, as far as I know, but one • 
ease in which the post-mortem appearance~ after death from "railway con. 
cui::.sion" have been recorded, ancl that is :Mr. Gore's case, which has betm 
:-;uccessit'cly publi8hed by J. Lockhart Clarke, Erichsen, Le Gros Clark, 
Sha.w, and H. W. Page. The condition of the cord in this case closely 
rc:-iembled, as pointed out by Le Gros Clark, that which, according to 
Baclcliffc, is found in ordinary cases of locomotor ataxia, so that there is 
at least room for suspecting, with Mr. Shaw and .Mr. Page, that tbe Rpinal 
injury was n. mere coincidence-particularly as Mr. Gore, the attending 
surp:Pon, did not see the patient until a year after the injury. 11 On the 
whole, it may be affirmed," says Mr. Shaw, '' tbnt wbat is most wanted 
for the better unden;tanding of those cases commonly known under the 
title of 'concussion of the flpine' is a gren.t]_,, en larged number of post
mortem examinations. Hitherto our experience bas been deriYed almost 
wholly from litigated cases, deformed by contradictory- statements and 
opinions; and the verdicts of juries ha,·e stood in the place ofpost·mortem 
reports." It is right, however, to add that autopsies showing marked 
microscopic lesions of the cord, the result of injuries similar to but other 
tbnn tho:--e from rnilway collisioas, have Leen recol'ded by Sir W. Gull 
and Dr. Bastian. In view of the /!rent obscuritv which is thus seen to 
surround this subject, I think that the surgeon will <lo wisely to exercise 
great cantion in declaring tbat a patient is suffering from "concussion of 
the spine from indirect cau~es," whether the result of railway, or of other 
injury; a,t the same time, there can be no doubt that gnwe morbid changes 
in tbe spinal corrl do result from comparati\·ely slight blows upon the 
back, and, of coun;e, in o .. riiilway colli~ion, it is very possible that an in
jury might be received which would induce such cbanges. This fact has 
long been recognized in a geuera l manner, but is rlcarly proved by a caf;e 
which Dr. H. Charlton Bastian has published in tbe fiftieth volume of the 
~llfedico- Chfrurgical 'l'ransactions, and which bas been already referred to 
(see page 36 1). 

INJURIES OF THE Y EHTEBRAL COLUMN. 

Sprains.-Whfln we consiUer the number of joiuts in the vertebrnl 
column (nearly eigbty), it is not surpri..;ing that twists and sprains in tbis 
part al'e occas1onally met with, but rather that they are not more frequent 
than experience shows them to be. The part of the spin e most exposed to 
~prains is the lumbar region, next tbe cervical, and l a~tly the dorsal, which 
is rarely affected. Ap~rt from the risk of concomitant lesion of the cord 

l Le Gros Clark, L~ctnres on the Priuciples of Surgical Diaguosis1 eto. 1 p. 152. 
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or nerves, these injuries, though painful, are not often attended with 
daugcr. 'I' hey may be caused by rnrious forms of accident, ns by fall~ or 
~uddcn twists, and nre not unfrequently met with as tlic result of rnilwny 
collisions. The symptom.-;, pro,·icled that the cord be uot invo]v('d, nrn 
tbose of sprains in other parti-; of the Lody, local trndernes~. pain on mo
tion, etc. la most instance::. the li,!!amcntomi and other affected tissues 
gradually return to a healthy condition, but, under other c ircumstances, 
if great. stretching and Jacernlion ha,·e occurred, permanent weal\e11ing of 
the part nrny en:-;ue, ret1uiring the con:-.tant employment of artificial mefino 
of support. An occnsional but ntore dangerous consequence is the exten
sion of inflammation to the ~tructures "it bin the vertebra.I cn.nal, fatal 
mcningiti.:; or myelitis thus 5>0mctimes supencning- upon what nt first was 
a ::;implr sprain. 1u other instance:', panicularly in the case of the occi
pito-atloid and atJc.-axoid nrticulatiom.;, the ucciclent becomes the exciting 
ciw~c for the de,·elopment of chronic cli::ea~c (wh ite-swelling) of the joint, 
nn offcction which in th is situation may pro,·e suddt:nly fata l througb the 
occurreucc of secoudnry dblocntion. The treatment or vt"rtebral sprnins, 
unnccorupnnied by nene-le:;ion, is essentially that of sprains in other parts 
or the body. Rest, mechanical :->Upport, soothing applications at fir::;t , and 
at a Inter period stimulating <.•mbrocatioos, with friction, and perhaps the 
cold douche, will u~ually be found !:-ufficient to effect a cure. It is often 
dm;irable to continue the u::;e of mechanical means of support, such as a 
moulded gutta-percha splint, 01· leather lwlt, for some time after apparently 
complete recorery. Tbe treatment of the co1·d complicat ions, when prnscot, 
is the same as in other forms of ~pinal injury, und w ill be considered when 
we have cli:-;posed of tbe remaining rnrieties of mechanical injury to the 
vertebrnlcolumn. 

Fractures a nd Luxat ions of the V ertebra l Col umn.-[ shall 
coa:::.ider the:,e two forms of ~pinal injury together, because, in tbe first 
place, they are very commoaly a~sociated in the same case, and because, 
secondly, it is often quite irnpos1'ible to determine whether a gi,'en injury 
of tbe spine be a fracture or a dislorntion, unt il a post-mortem examination 
rercals the exact nature of the le1'ion. T he possibility of luxatioa occur
riug in the \'crtcbral column has been denied by many i:mrgeons, and Sir 
Astley Cooper, witb bis large experience, declared thnt he had never met 
with a case of this nature; other writers, however, have considered them 
comparath·ely frequent, and Bryant :;ays that of st:venteen auto1>sies 
made at Guy'1' Hospital in cases of spinal injury, during six years, no Jei::.s 
than six showed the lesion to ha,-e been pure di~location. I have not 
my~elf met with any in:;,tance of absolutely uncomplicated spinal disloca
tion, but the elaborate tables which I ha,·e published in the rnonol?"rnph 
already referred to, show that I 24 of 394 recorded cases of spina l injury 
were believed by the surgeons who repo rted them to have been of this 
nature. I cannot h<'lp suspecting, however, that io many, if not mo~t, of 
these cases there was some olight bone-lesion which escaped attention, so 
that perhaps the term diastasis would, in many instance~, IJe more strictly 
applicable tban di~Jocation. The large majority of reported cases of ''erte· 
bra.I luxa.tion ba,~e involved the cenical spine, the smallest proportion 
being found in the lumbar region. 

C!auses.-'I'he causes of the::;e injuries of the vertebral column are very 
\'ftnous: in most of the instances met with in civil praC'tice, the alle7ed 
causes ba\'C been falls or blows, acting sometimes by direct, but probably 
ruore often by ind irect violence. In the cervical region

1 
these injuries have 

~eoullcd from fa ll s upon the hencl or the buttocks, from plunging headlong 
111to i-hnllow water, from falls in turning somersaults, from the bead being 
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twisted in executions by banging, etc. It is popularly believed thnt ban;r
in:.r usually causes death by dislocaling the cenical spine-breaking tht• 
neck, as it is called-but tbis is an error. Unless the head be after sui-
pcasion wre11cbed to one side (as, according to Louis, was formerly donP 
by the Lyons hangman, who sat 011 the shoulders of bis victims, and 
twi~ted their necks until he heard a cra<'k), dislocation does not commonh 
occur. Fractures and Juxations of the \'Crtebne are, as might be expecteci, 
more frequent among men than women, in the proportion of nearly seven 
to one. Xo age is entirely exempt fron1 these injuries, though most ca:-;l'~ 
oceur among those in early adult life. Mascbka has recorded a ca$C of 
dislocated nxis, in a child killed by its motber, when it was only cii;ht 
clays old, while Arnott saw a fracture of tbe tiame bone, produced by fall. 
ing down ;.:;tairs, in a man aged se\·enty-four. 

Symploms.-The rational symptoms of vertebral fracture and di;.:;lol'a· 
tion are due to the accompanying lesions of the spinal cord, and nre thOH' 
which have already been described as common to all forms of spinal injur.r 
rrhe physfcal signs, or tbose which are peculiar to the mecb:rnica.l di))turh
ance of the vertebral column, are deformity, increased or diminished mo
bility, and crepitns. Local pain and lende1·ness on pressure, though often 
present in these cases, arc in no wise distinctive, fur they arc frequently 
more strongly marked in sprains than in these more serious injuries. 

( 1) lJt>fonnity is usually more perceptible in the dorsal or lumbar, than 
in the cervical region. A depression in the position of one or more spinous 

processes may be generally taken to in!li
cate fracture, which may involve the \'Cr· 

teLral nrches, or rne1·ely the spinou:-:; pl'O· 
ccs~es tbenu:ielves. .Fracture of the bod\' 
of a vertebra, by allowing the approxi
mation of tbe vertebrre abo,·e and below, 
usually causes angular deformity marked 
by undue promi11ence of tbe spinous pro
cess of tbc affected vertehrn, or of that 
next above. Rotary deformity, or twi5t· 
inµ: of the i:;pinal column upon it~ long 
axis, may be considered indicative of lux. 
ation, which may or may not be occom
)J:rniecl by fracture; it is seldom rcco7· 
nizcd, I belie,,e, during life, except in the 
cervical region. Bilate1·al dislocation, an 
injury almost exclusi,'ely confined to the 
neck, would be marked by angular rlcform· 
ity1 and, if in a. backward clirectioo, proba
bly could not in most cases bedistinguishe1l 
from fracture of the vertebral bod~·· 
rrhougb deformity, when µresent, is prol~· 
ably the most significant of all the phy~1-
cal signs of these rnrieties of injury, tt~ 
absence Ly no means proYCS that fracture 

F10.197.-Bilateral forward dislocation of or luxation bas not occurred. Indeed, m)· 
the fifth cerl'ical ,·erteUra. {AYRES.) tables of spinal injuries show that de· 

f'ormity has only been note<l in ab~ut ~nc· 
fourth of the whole number of ca1'CS, and it is easy to understand, m vJf'\\' 
of the deep-seated position of the vertebral column, that fatal di:5placr· 
ment might occur, which yet might not be re,·ealed except by cnrcful posl· 
mortem dissection. 
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(2) Undue JlfobiWy haR been ocrn~ionnlly observed in ca~es of vcrtc
lJrnl injury, chiefly in tile CC'r\'ical region, nnd, on the other h:wd, Immo
bility bas been notC'cl in ahout tht:' !-ame numhcr of in~U1nc:<•f<. I do not 
know that eithrr of thc;-;c $ymptom:; tan lir n•lic·cl upon to cli;-;tingui,:;h the 

:·~i.:~;~f~~~·::;,.?i:~;~·~~~;~:"~l~~~~~'.~~:~~~!:Ti"1:.~\:'.:~
0

;:;:;,~~,:~;~F.~:~;~;~l~~~ 
duce clisplaccmcnt, whid1 in lhc crrvical l'Cgion might prol.Htbly cauE:e 
irn4nntdeath. 

(3) Cn!JdluR, if present, would, of cour:-;l\ wnrrnnt the dia,!!nosis of 
fracture, though it could not i11flitnte in what part of tbc \'Crtf'bra the 
Jcision exi::ited. Statistic:- ~bow, ho\n·,·cr, that cn•pitus has bE>rn obsernd 
in about two pt.•r 1.·cnt. only of recorded ca::i.e::.. 

Diognosis.-From "hat ha:-; lwt•n i:::aid, it will be pcrcci\'cd that, ns 

~~~~~ -~ nodb~ef~;~di,n~ I~~~~: ~·~~·-t·n ~!~1\ i~I \~~,l~~~!~~:;~P ~~~ti u\~~ ~;~i;~ai :1~ ,'~':.7'~/ I,~~ 
practical moment, for, as we 1'hall pre10ently 5<'<', the treatmrnt i:-; c:-F-entially 
the F-<lnU', whah•,·er may be in any ca,:;e the exact nature or the injury. 

Prognoisis.-'l'hl' pro~llll;-;is of fracture or Juxation of the \'C'rtchnc, while 
nl\\'ayis grave, is not IJy an.'· mcnn1'l a~ gloomy as ordinarily rcpre~entcd. 
Sir Astley Cooper, JuHI more lately Prof. J31·own-~~'!uarcl, ~urmi:-::cd thut 
the proportion of reco,·eries in thc;::e cn!-'f's was lc!<S than one pf'r cent., 
while .:\Ir. Erich'-t'D ~oe:; ~o for a;.; to declare that" frnclln'f';.; of lhc ;.;pine, 
through the bod it's of thf' nrt<•IJrre, with di;-;plnc('llH'nt, arc inc,·itnlJly fa1al." 
The opinion of the~e nuthor;.; b not, howe,·cr, borne out hy tbc re:;nlb of 
i;tntihtical inn•!:itigntion, which !-how that the monality or tenninatcd caF-eS 
met with in cfril practice ,·aril•;o; from 78 J)('I' tent. in injuries of the cerv i
cal region to i;o low a fig-urea;.; HI per cent. in those of the lumbar ~pine, 
thl' <:orre:-ponding proportion~ of reCO\'
crics being 18 pl'r ccut. in the fornwr 
nnd 27 per cent. in the latt('r region. 
Taking all the regions toµ-etber, the 
mortality is 6fl percent., the prnponion 
of r('tOrerie5 22 per cent., and tbnt of 
~urvirnls witb more or le:"::; relief, short 
of recoHr.v, 7 per c·ent. The chances 
or n fatal i8F=Ue in thC1'C C3bl''l \·an· in
\'('f~ely with the di.-.tance of the poi"nt of 
injury from the brnin. Lesions above 
thethirclcerd<:al vcrtelJra us11n lly prove 

~~~~~~;~~'.~~,£ 0::Jfri :~.~r~~;::i;,'~'. 
tur<•s of the a.tins or axi~. hasc been re
corded by Philip'l:, the elder Cline, Wil
lard Parker, W. Bayard, ::>teplien 
Smith, C. S. May, and :.e\•crnl other 
surgeons . 
. '.fhe prognosis in ca:::es of guru:.Jiot 

};;,~~ibf: :~1:~n \-~~~ci~::n i~,o~~~~~~~~·8g~ ~~ 
J>Ot<Cd. Mnnv such case1'l no ·doubt 
prove: fatal upOn the field of battle, but 
of 642 tn

4
bulated by Dr. Otis, as ha\'ing F10. 198.-Uony union of fractured verlebrl(!. 
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heen tretttrd during our httP wnr, only 349 terminntcd in de1tth, whilr ~'i!l 

~:~~S'.:;'.:\~~:r~{:f J!~~~7,~~~1:·~r
0

~~:,~ ~·}~~ar~~j·~·,'.~. ;~ l\~~~e~~~:~:~1 ,i~;:::,:: 
two.thircb die during the fir:-;t week; 111 till' clor:-:al reµ-1011, two-tlnrd!-1 
dul'in~ the firot month; and in the lumbar region 1 about. the ::;tune propor-
tion during the first year. . . . . 

()1mdition afte1· Re('Ol'ery.-Bony umori 1~, arcordu~g to Rok1t~n~ky, 
rareh· met witb after fracture or the Hrtcbr:e, though lll:4ance:; of 1t1' oc
currt:nce ha.,·e been recorded by· Cloquet, A1:>to11 .Key, and otherti. 'l'bcac
companying cuts (Fig:<. 198, l U9, and 200) 1 from pbot0graphl' giren me by 

Flr. ... 199:tud200.-Frartureofn:r1chralbodr,nndunilatcraldi~locationofalumbar'·ertebra. 

Dr. Clel'mann, illu~tratc \·en' hcautifullv the oceuncnce of osi::eous union 
aftl'r ~pinal fracture. 'fhc ~ilecimen, wilich wag ckri\·ed from the bod~· of 
n patient whom I ~aw in consultation with Dr. Clcernann, is one of very 
grE>nt interest, showing, in addition to a fr:wturr or the lumbar rertebr<l:, 

~!;1i~a::~:'n~1~:11~·~~~~0 ~i10\'J::~~u\~ya 01::~~a~e;~~~~~ \'~ ~~~~~er~~~~1~ie~~ i~l: c~~~ig;j 
examination during life re\·ealcd mt>rely promincncl' of one Hrtebral :opine, 
with a corre:;ponding" depression below it-thus indicating fracture of a 
vertebral body, but gidng no reason to suspect the rxislence of luxation. 

\Yith regard to the general condition of patients after recovery from 
injuries of the vertebral column, the progno:-:is will, of course, depend 
chiefly upon the nature and extent of the le:sion to the spinal cord. If any 
portion of the cord be co1npletPly divided 01· disorganized, the pnrts of 
tht> body which derive their nenous supply from below the sent of the 
injury will nece!=.sarily he permanently paralyzed. E\·c collected sen~n 
ca:--e:-;, in which the cord was found by post-mortem inspection to be for a 
greater or less ~pace entirely deficient, an<l in which life was yet pro· 
lon_cred for periods varying from a few clayR to twenty-two years i and 
the only instance of these in which paralysis was not constant from the 
time of the injury, was Shaw's case, in which the cord appears at first to 
ha\•e been comparntinly slightly injured, its wa.nt of continuity, as fou.ntl 
at the autopsy, having been due to subsequent disorgan ization which 
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p!'oduced a retmn of parriplegia before death. rrbe only case with which 
1 um acquainted, in which complete recovery is suppo!'.ed to have fol. 
lowed complete didsion of the eord, is one reported by Ilurd, in wbich, 
howeHI', the dingno:;,iS wns not confirmed by post.mortem inspection. 

When the injury to t he eord is Je::;s se\·ere, the prognosis is, of course, 
more favorable. The proponiou of rccoverie8, with re!-itoration to a useful 
and compnrati\•ely actiq; life, is, for injuries of the dorsal and lumbar 
reg-ions, abollt 23 per cent. of terminated cases, bnt in injuries of the ce1·· 
r ical region, if in::;tancC's of partial luxat ion be excluded, the proportion is 
much less. 

TREAT:\IEXT OF SPINAL JN.JURTES. 

'l'he treatment of iujuries of the spine involves attention to the state of 
hoth the ,·ertchral column n1Hl spinal cord. 

Treatment as r egards V e rtebra l Column.-Jf in any cru;e there 
be eYident rnrtcbral di~placcment, or marked deform ity, with pnralysis, 
"0 that the surgeon has rrasou to belie\'C that he bas to deal with a. spinal 
luxation, whether complicated or not with fracture, J1e should a.t once pro
ceed to attempt reduction by means of e.rl('nsion and roimler.exten.-.;ion, 
aided by cautious mcnn'piilation, rotation, and pre:;~11re. J am aware t hat 
this ad rice will be looked upon hy mnny ns injudic: ious; hut statistical in
vestigation :,hows that whi le there i~ but one case recorded (Petit.Radel's), 
in which efforts at reduction were the cause of death, there n. re many per· 
fectk authentic in~tnnces in whic:h such efforts have bec11 followed bv the 
moF-t gratifyingsucce;:;!-ij and \YC' should no more be dete rred from attempt. 
iug reduction, by the fatal result in one case of vertebral luxation, than we 
are from attempting to reduce cl i~locations of the ~boulder or hip, by the 
fact that death has occatiionally followed such at.tempts in the hnnds of the 
most skilful surgeon8. The mortnlity after spinal dislocation ha!-:i been 
about four times ns grrat when reduction bas net been attempted, as when 
this treatment has been C'mployed. 

1f manual extension and counter.extension should fail to remon the tle · 
formity, in a case of injured spine, it would, I think, be right to apply 
pennanent extension from botb legs, or, in :tn upward direction, f'ron1 the 
head, by means of the ordinary weight.apparatus; the ~urgeon shou ld, 
however, in such a case take great care, lest, from t he pressure or the 
adbcsi\·e plaster or bandages, excoriation 01· sloug:hing should occur, nnd 
-.eriously complicate the patient's condition i and, as a matter of fact, 
deformity is not u!->unlly apparent until nature's effort to effect repair b.\" 
approximating the neighbol' ing vertebrnl bodies causes projection of the 
spmous process of that \\·hich bas been injured. S. D. Freeman advise~ 
forcible extension by a weight of 75 pound~, an<l mechanica l rnposition of 
the displaced fragments by cutting down and pulling t bem into place with 
~trong forceps; this plan might answer in a case of fractu re limitf'd to the 
n:rtebral arcbc~. but couhl hardly be appl ied to a fracture of the bodies 
of the verteb rre. Jt is a re\·irnl of tbe suggestion of Fabricius Ililda
nus and Malgaigne, to draw the bones into place with tenacu la. I have 
not had .occasion to em ploy Rpliots in cases of fractured spine, but have 
adopted, with adrnutage, H odgcn's suggestion to give support hy means 
of a plaster.of.Par is jacket, a mode of t reatment which has also been em. 
ployed by Konig, of Gottingen, and by Coskery, of Baltimore. lladrn, 
of Gnl ~'est on, secures immobi lity by wir ing together t he spinous proce::ises 
of the injured and adjoini ng vertebrm . 
. _Treatment as regards Spinal Cord.-Tn every case of spinal 
lllJ ury the patient should be placed in bed and kept at complete rest, both 
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physical and physiological; a wntcr-be<l, if it cnn he ohlitinC'd, or clown 
pillows, will be found of ,i.rrcat u~e in preventing- the formntlon of bccl~orc ... 
If the vertebral column itt-;elf be not affected, the 7u·1me posilion, n,:-; nd\'ii:oicd 
by Brichsen, will probably be found the best, us facilitating the npplicntiou 
of local remedied to tho Fpinc. In ca::;es of fracture, liowc\·cr, thr supinP 
po~ition is preferable, and tbe patient should not he incnutiou .... ly turned 
upon hi~ side, lest sudden cli~plnccment :;hould occu•', which migbt prO\'l' 
fatal. Tbe patient should be kept scrupulou~ly clean, and parts cxpo:-;e<\ 
to pressure should be frequently bathed with astringent or slightly stimu
lating washes. The bowels should be emptied from time to time b)· the 
use of cncmata. lt is nsually recommended to drnw off the urine at !oill\tl'<I 
intervals, by meaas of n flexihlc catheter, and 8Uch hal'l nlway.-; !wen my 
own practice. It has, however, been rccommendl·<l by ::\Ir. Hutthin:->on 
to difipCn~e with the catheter, exCl'pt in the rnrc cn~c,.; of spinal injury 
in which retention is p.linful, allowing the bbdcler to become di~tcndr<l, 
and then trmiting to the mechanical O\'ertlow to pre\·ent. injurivus eon
sequenceg_ Fatal ulceration of the bladder has undoubtedly been oec11-
sionally traced to the use of the catheter, which in any cn:--e mu,.;t al?grnrate 
the t·y!'-titis produced by cli:;tention and the amrnoniacnl !'late of the urine; 
and hence, tboug-h not prepared to go quite a~ far a!' )fr. Hutchinson, I 
would urge the importance of great g-entlenefis in cnthctcrization, which 
should only be done with a fle:rible instrument, ui:;ecl without tlw :stillt't/P. 

If bedsores form, they ~hould be cardully and freq11ently dre~secl, with a,; 
little disturbnnce as possible to the patient. The nltt:rnntc application of iCl· 
and hot poultices has been hi~hly recommended by Prof. Brown.Sequarli 

'l'opical remedies are not of much ''alne in the c:>ftrly stages of spinal in
juries, thouKh, if there were much tenderness and locnl pain, ice.bagsmi.!!ht 
perhaps be used with ad\'antage; at a Inter period, \·arious form~ of coun· 
ter-irritation may be emplo.yecl, with a dew to a derivntiH! action on the 
spinal cord nnd membranes. 

Constitutional Treatment.-Tbe general treatment during· the 
early ~tayes ::ihould be such only as is indicated by the constituLionul con
dition of the patient. Opium may be given at any period to relieve pain 
or ncrvoui;i irritation. Mr. :l\lt.:Donncll highly rccornrnencl~ the admini:-
tration of belladonna as a scdati\·c to the spinal cord, and addties that it 
Jo:ibould be comLined with opium, whenenr the latter remedy is pre~cribNI 
in the~e <'ases. On tbe onset of i1r{fommatory symptoms, small do:ot'!' 
of cnlomel, or of the corrosive ehloritle of mercury, may be employed, or 
the iodide or bromide of potas~ium. Ergot has proved useful, in tbe l1and~ 
of Prof. Hammond, in caBcs of myelitb following l"'pinal injul')'· Aftn 
the suhsidcnre of inflammation, strychnia bn~ often pro\red or the greale:-t 
benefit i at the same time, electricity, ~y:--tematically appliC'd to th(' parll· 
lyzcd par1s, with friction, nncl cold or warm douchC's to the spine, nm}' 
often be serviceable. Tonics, e!-ipeeially iron, quinin, and cod-li\"Cr oil, 
which may be required at an enrly period, nrC' peculiarly indicated in 1hr 
]atcr !:itnges of Rpinal injuril':".. 'l'hc diet throughout ~bould be nutritiou~ 
bm unirritating, with or without stimulus according to the circumotnncl'~ 
of each indiYiclual case. 

Trephining or Resection in Injuries of the Spine ; Lamnec· 
toi_ny.-This operation has been ~ug-gestcd and descrilJed by ~urgical 

~\~I~~~c~} ~~ t1~u~-]~/~;~~. pc:)~~· fii::t ~~~~;;~TD~~~~~-~~~r ~~~~~ i~~t~~~\;~u~:'.: 
ti~ed the operation on the li\'ing ~ubjcct was the cider Cline,1 in the early 
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pnrt of the present century, an<l his exnmplc has been followed by otber 
our~eons from time to time, the whole number of cases now on reco1·d 
a.mounting to nearly one hundred nnd fifty.' 'L'hc object, of course, is to 
remove tbe vertebrnl arches at tbe beat of injury, and thus, if pos~ible, 
relie,·e the cord from pre:::sure, which is suppo::;cd by the advocates of the 
operation to be the cause of pnrnlysis in these cnses. But, as a matter of 
fact, post-mortem inspection ba::; shown lh:it compression exi~ts in but a 
~mall numbcr-lc:::s than one-third-of fatal case~, an<l that even in tbes.c 
instnoces the cord is usually !:'O much lacerated or disorganized as to pre
clude an.'· be1lt'fit from operati,·e interference; moreover, compre~:;ion, 
when it does exi:"t, i:5 almo~t alwa~·~ due to the prc::::::.urc excrci~l·d by the 
/)()(ly of the ,·ertcbra, so that all that resection could possiby do would be, 
as Dr. ~1cDonne\I has phra:;ed it, to take awa.r the" countcr-pressure. 1

' 

'l'hc operalion i~ hy no means fll1 easy one,~ and is in it~elf attended 
with no small dangc>r to the patient i be~ide the inevitable risks whic-h 
must follow the <'On\·ersion of the injury into a compound fracture, the 
expo:;urc of tbe delicate strueLUres within the \'<'rtebral canal, and the 
permanent lo~:; of firmnes:- and ~trc>ngth in the ~pinal column eon~equent 
011 the remornl of one or more of the vertebral arches. this mode of t rcat
mcnt entails immediate peril upon the patient, death ha,·ing occurred in 
one ca~e (Willett'~) before the operation could be completC'd. l;-inally, it:; 
stati!:itics show that, instead of increasing, the operation ~omewhat dimin
j,.Ju::; the cbancrs of reco,·erL The onh~ cases in which I can thiuk it at 
all justifiable an"' the rare inStance:; in which the injury, innictcd hy direct 
violence, i~ chiefh· if not entirclv limited to the ,·ertehral Jaminre. 

In the fifth eMtion of tbis wo.rk I tabula,ted Gl eases of spinal re~ection 
for fracture, and the statistics of the operation have since been so Jarg-e\y 
increa:;ccl that I hnrn now refcrencci; to 142, the rc:;ults in all but 7 of which 
ha,·e been a<;;,certnined. Of the 135 determined cases, no less than 84, or 
H2 per cent., termi11a1ed fatally i while in 19 others, or 14 per cent., the 
operation waii producti\·e of no benefit. In 20, or 15 per cent., the patients 
arc said to ham been more or less rcli ved by the treatment; and in only 
1:2, or 9 per cent., can the cases be considered to have f'ndccl in recover_,., 
1-1ereral of thc:3c, moreo\•er. being example:-; of fracture Jindtcd to the \·cr
tebral lnminre, the r<>sult of direct violence, and therefore prf'E-Cntin:r analo
itico to Louis·s well.known case, alrendy referred to. It will thus be seen 
that, from lhe mo:->t f;n·orable point of dew, re~ection of lhe i:;pinc can only 
be claimed to lrnxe done µ-ood in less than one-fourth of the cases in which 
it has been performed, while in more than three-fourths it has been uReles.s, 
if not positi,·ely i11ju1·iou::-:. Con:::idering, t.lwrcforc, the not unfrequcnt 
favorable i!'sue of these ca.c:;.c:-; under expectant treatment, nearly 29 per 
tent. having recei,·ed benefit, and only 69 percent. dying-, of all ca,.cs taken 
~o~rther, we are surely j11,,.tifierl in declnring that trephining of the spine, 
1f C\'Cr re1'.lorted to, t"hould he rc:-;en·ecl for very exceptional case:-;. 

I would n• ... JJl'Ctfully in\·ite the reader, who is interei:ited in tbe further 
innstigation of this subj<>ct, to consult the elaborate statistical ta.hies 
('mbraced in my monograph on Injuries of tbe Spine, already referred to. 
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If the operation of spinal resection is to be done at all, it can, probnbly
1 

be best accomplished, us recornmencl('d by Dr. McDonnell, by 11H1kin~ u 
free and deep inrision, and then dh·iclin,!! the bony laminre, on citbcr side of 
the spinous process of tbc injured \"et'tebra, with 1'trong- cutting forccp .. 
bent at an angle-an instrument which would prove more serdcenhle, ill 
this position. than either a trephine or Bey's saw; a sing-le arch havin~ 
been removed, any additional portions of bone ma.y be rendily tnken away 
with gouge.forcep::., in~enions mo<lifitntions of which instrument hstn 
been def'igncd for use iu these ca8eS by Hopkins, Keen, and otbc1· :.;ur~con~. 
Dr. l\lcDonncll recommends \'ery· highly the internal nrlministl'ation of 
belladonna Ol' atropia, during the after-treatment, in order to prevent thP 

dHeloprnent of inflammation of the membranes Ol' spinal cord. 

CHAPTER XVIII. 

INJUHIES OF TJIE FACI, A:s'D ;\'ECK. 

lNJ URIES 01' TUE FACE. 

Wounds of the Face present no peculiarities requiring" diffcn1nt 
treatment from that of similnr injuries in other parts. The tissues; of tLe 
face arc so vascular that primary union is usually attainable, at least iu 
the case of inci:::.ed wou1HI:;. As it is desirable to avoid any di:-:;fi~uremeut, 
in a part whicb is constantly expost:d to ob:;;ernttion, I think it hest to 
dispen!'le with sutures, in t.he treatment of superficial wounds of tbc face, 
approximating the parts ns accurately ns possible by means of the gauze 
and collodion dressing. In certain localities, bowc\•er, as in thf'eyelichior 
eyebrows, no.':ie, ean, and l?)Js, the employment of sutures is u~ually indb
pensable; in penetrating wounds of the cbecks, a.lso, !';titche:;;, embracing 
almost the entire thickness of the pal'ts, ~bould be applied. Hureli]J pins, 
which may· always be used with advantage in wound:; of the lips, may he 
employed in any of these case!" to control arterial bleeding, the pia being 
passed under the vessel, which is then compres:--ed aborc it by means of 
the twisted suture. "l\~o inatter how much contm~cclancl lace1·atedanypart 
of the skin of the face may be, it ~hould not he remo,·ed, but should lw 
replaced aftN having been carefully cleansed, in hope that reunion may 
occur. The deformity which sometimes re:-:ults from such an injury, may 
often be remedied by a plastic opcration~which may a11'o be requirefl in 
cases of deformity from burn, in wbicli m<·chauical extension bas foiled to 
procure relief (~ee p. 33!). 

Orbit and Eyeball.-Inji1ries of the Orbit ma.v prove fatal throu!!"h 
in1plieation of tbe brain, either primarily, or, at a later period, by ihe ex
tem;ion of inflamnrntion. Pointed instruments. such as a sword, a !-itick. 
or the end of an umbrella, may b~ thru.'3t throug·h the orbital plate of the 
frontal bone directly into the brain. In a. C'a$e recorded by Dr. Wm. Pep· 
per, a knife was thrust throu!?h the sphcnoillal fissure, "·otrndinp: n. large 
meningeal vein, and cau:;;ing death from intra-craninl hemorrhage. In 
other instances, again, wounds of the 01·bit have been followed hv the for
mation of artcrio-venous aneuriim1s, as in a cnr:;e of NUlaton 1.'3:in which 
the point of an umbrella wounded the Ca\·ernous sinus and internal carotid 
artery of the oppo!=:ite f;idc-dcatb ultimately resulting from the burstin,!!' 
of the nneurismal tumor. 
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Deep-seated S11ppnration (Orbital Absce . .::s) may occur a~ the result of 

~:~!~:f:i::iu~~~~~~1~~~::;c~~\l:~i~~~~~. in 1 :\~:~e;· ~~c~~d~\~·1~ 1~~~o;~at~ :~~~l l'~;: 
to tile gymptom;:; of a 5ol icl tumor, and may br mistaken for l'lironic innam
matioa or morbid growth in the lachrymal gland, while, ns especially 
pointed out hy Coupland, .thrnmbosis of the ravc1·nou8 sinus pl'Oducp:; lo(·al 
symptoms diflicult to distrnguish from tho~e of cellulitis of the ol'bit. A 
free luci:.;;ion is indicated as soon as the occu1Tenrc of suppuration is 1·ecog
uizC'cl (1'C'C Chap. XXX,~L). Wound::; of the orbit moy cause blindnni:;, 
without directly involving the eyeballs, either by injury to the optic nerves, 
or. possibly, by inducing- a reflex condit ion depending upon les ion of other 
nei~hboring ncn'eS, as of branches of tUe fifth pnir. 1 In reported 
bY Packard , immediate and total blinclnes::; followed a wound of 
b0th orb it::;, the p:itientsurvi\'in':.!· tUe injury for four a half, and 
e\·en tua.lly dying from other causes_ 

EmphysPma, or the pre::;cnce of air in the cellular tis:.;uc of the orbit, 
appear~ as pn.rt of a general cmphyl'ema, or follows rupture of the Jach· 
rynrnl :me, or fr1H.:turn of t.he fronta.l sinus 01· ethmoiclal cells. Tber<' is 
l;;;ually slight exopbthalmos, and palpation with the finger produces 
crepitation. 

Foreign BodiPs lodging on the eye may be embedded in the cornea, or 
ma.y be concealed between the bn.11 and either eyelid. Fl'Om the cornea 
the offending particle may be remo\•ed without much difficulty, simpl,\· by 
picking or ger1tly prying it off with an ordina ry cataract. needle, or with a 
spud which has been carefully ste rilized (Fig. 201 ), after the instillation 
of cocaine; if, in doing thi::-.;, the cornea be superficial\!· abraded, it is \\·ell, 
before dismissing the patient, to apply a Jig-ht pressure handage, which 
will effectually protect the s1Jl'fare until the sl ight breach of continuity ha::; 
been repaired. The corneal wound shou ld be irrigated with s ublima te 
lotion ( i -8000) lest it hecome inAamed, and from thi:-: ca use iritis re~ult i it 
i;; advisable, if the iris be clisco\ol'Cd, to instil a drop of a.tropia. solution nfter 
rrmoval of the foreig-n body. Grnndclemcnt hai:; descriUed. under the name 
of trattmatic kerctlalyia, a condition in which pain, proba.bly the rc'3ult of 
a neuritis, may continue for years in a cornea which has been snhjectcd to 

~)\~~ 
Fw.201.-<.:chell'sspudforremo\•alofforcignbodicsfrom1hecornca 

sli~ht injury. A foreign body· on the cornea can usually be readily de
tected by careful!: ernmi ning the part in a bright li!tht; in any ca:-e of 
doubt, however, oblique 'ill1onination .should be employed (Fig. 202), a. 
~econcl convex lens being' used, if neCC!'IF'ia.r_v, as a magnifier; or a drop of a 
two-per-cent. so lution of fluorescin may be i11 ::.tillC'd , which will color green 
the ~bradcd area and bring out the foreign body in cont rast as a dark 
p~rllcle. 'I1h_e conjuncti\•al fold of the lower eyelid may be explored by 
81mply draw111g down the Jicl, und direclin,!t. the patie11t to look up\\·nrcls; 
to explore lhe fold of the upper lid it is necessary to evert the eyelid, 
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which may be done either with the forefing-cr and thumb (Fig. 203), or 
with n probe, or the C'Ud of n pencil or quill. lai<l trnns\·er:-ely across the 
lid. Thi:-i little operation, which is more d11licu\t than it appear~, is douc 
by firmly but lightly se izing the edge of the Ji<l between t he thumb aud 

Fu;.202.-0bliquci!luruinalion. (WHLl!.) F1v.20·1.-E•'l'rsionofupperlidr•>rdetcction 
offorcignbodies. (ERIC115£..'1.) 

forefinger (the patient looking downward:::, and thr lid being drawn wt'I\ 
down and slightly awa.v from the hall), and thL•n hy a quick mo\·emcnt 
turning up the ed~e of the lid over the point of th<' finger, which i~ simul. 
t:u1t'o11~ly dcpre:::l'ed. If the probe he employed, the <·c·ntral eyela!'hcs, or 
the edgr of the lid, must Ue l:1ken betwee-n the thumb and finµ:cr of one 
hand, while the probe is manipulated with t he othL'l". rrhe eyelid hcin!( 
t.•v(•rtcd, it:'i cdg-e is pregsed against the edge of the oi·bit, when almo~t the 
whole conj11nctival fold comes into view. 'l'he forei_!!·n body may then lw 
removed with delicate forcepg, the smooth end uf a pt'ohe, or a. moisten(•d 
L'Ulllel'!-i·hail' bru~h; it is 1'l0111eLimcs po:-:.sihle t·J foci 1he foreig-n bo<ly with 
the tip of tho fin!!er, when, from it:0; tranl'p1.ncnc_v, it cannot be sern. In 
:-om(' ca:-;I'~, in which the offending object luu.;t!luded l>oth touch and vi:-iion. 
J hn\'C' succ·eeded in dislodging- it IJy 8Wecping out the fold of the cy<.'litl 
with a camel's hair bru:-;h; and in one instance, after f had foiled lo 
dotC'ct the fo1·eign body by everting- the lid, I ::;uccecded hy pla1·ing the 
patient in a bl'ight light, with hh; head thrown very for back\rnr<l~, when 
by ::-imply drawing the lid a.wn.y from the ball I was enabled to see ulmo~t 
up to thf> sulcw::.. 

Contusi11n and Concussion of the E.11~ball may cau:=.c temporary blind
ne,..s by inducing a condition of the retina. analoµ-ou:-; to concu::o,..ion of thr 
twain. In trauma.tic c:ed('ma of the retina (commolio n•tinre), \'bion is ofll"n 
only i:-lig-htly affected, and the ophthalmoscope re\•cnl-; eitlwr no cba1H.~l", or 
l·l.-.e an area of white doucliness in the neighborhood of the oplic ncrve11ml 
macula. A blow upon the eye i:; sometime$ followed hy con:;idcrahlc 
amhlyopia, with contraction of the field of \"i1'iion. without ahuormal 
ophLlrnlmoscopic appearance. This traumatic nn:c~thesia of Lhc 1·Ninn 
may persist for a long Lime, ofl<'n at last terminating- in perfect cun•. but 
~omelim<'s lea\'ing- Lhe patient with Yery defcctirc ~i:.rht. Bruil<C of tlw 
e_Hball may he followed, in addition to the localized ccclcma of the choroid 
and rl'lina, by a. trnn:;icot 111vopia or a~ti:.rmatisrn, a::; in a. ca~c reportNl lJy 
.Ja<·k...;on. rrhe ordinary "black eycn of pugili:sts con:-;i:-;t~ in an extrnrn· 
i--a.tion of blood beneath the conjuncti\•a, and into the loo.;c areolar ti~sue 
of the eyelicl1'. In this situation absorption is often slow, tbe l<Uh-
c·onjuncti\'al slain sometimes per~isting for sc,·crnl the best nppli· 
c11tion is cold water, or a mild n.lcoho lie lotion. 

Contusion of the eyeball is sonwtimes accompnnicd h_r rnplure of the 
rornea or sclerotic; rnptures hy blow:; with blunt bodic:=., according to 
Nuel, arc usually situated in front of the ciliary bo<ly, at the oelero.cornenl 
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junction. These ruptures may permiL tbe escape of the humors of the eye, 
and cause permanent loss of vision; in other cases they may be internal, 
l•xtrarnsation occu rring nncl filling the anterior chamber of the eye with 
blood (hyphrema), the iris being sometim es torn from it::; ciliiiry alhich
nu.·nt (roredialysii.;), the len8 loosened by rupture of the SUl--ipen:5ory li,!!'a.
llll'llt (thus removing the .support of the iris and cnu:-:ing- the ~o-called 
"t l'eniulou s iri:s"), the l ensd i ~locatcd from its pos ition (asi::;bown in .F ig. 204, 

Fw. '.!04.-Di,Jocation of crystalline len~ lnlo anterior cha111hcr. (From a patient uuder thecan::ot 
Dr. Do Schll'einiti.) 

taken from a dra\\'ing- kindly given me by Dr De Schwcinitz), or the 
C"horoid ruptured. Occ.:a5ionall.'' the conju nct i,'a is untorn, but mnre oftl:'n 
ic is lacerated, when the wound is :-;poken ofa:s "compound." The treat. 
mcnt cousi:5ts in the frequent instillation of a solution of ntropia, !!'" ij-i'' 
to f,5j, and in the admini:-;tration of calomel and opium, while the patif>nt 
is kept in bed, inn darkened room, and upon milk diet. After the absorp· 
tion of the cffu~ed blood, which is us uall y ~oon e ffected, vi:-.ion may he 
re . ..;tored, thou,zh it is often rendered imper!'ect by bands of lymph cros~ing 
the anterior cbaml)e r and the pupil. A dh,Jocatcd Jens usually becomes 
eataractous, and oftl'll cau:::.es inten::-e pain and fr<>quent attacks of iritis, h.'' 
pre:o;~ing upon the ciliary bodies and iris; i11 either ca:?.e, extrnrtion should 
be promptly resorted to. From the anterior chamber, the len:'I may be 
removed by simple corneal se(·tio n, and from the posterior chamber by a 
similar operat ion, a preliminary iridcctomy hM·ing been first performed. 

For the remornl of a Jens dhdo<'ated into the vitreous humor, thf' late Dr. 
C'. H. Agnew devised an operation in which o. double needle, or" bideut,'' 
was thrust into thi:; humor far enou,!!h back to avoid wounding- the iris or 
touching' tbe Jens, when, by deprcgsing the hu.nlllc of the instrument, thi:'I 
wa~ caught and brou.~ht forward through the pupil into the anterior cham. 
her, whence it could be rcmovf'd in thfl ordi1rnry \\'rLy. Tb is operation has 
heen specially employed by Dr:;. Pomeroy, \Veh~ter, and Andrews. anll 
Agnew's instrument has been ingeniou:-;Jy modified by lhe last-named sur. 
~t'on. If the dblocalion be heneath the conjunctirn, the lens 1'.hould be 
removed through a small iacil"iion made in thb membrane. directly O\'N 
the tumor. A rnre form of Juxntion of the lcrn; is that hcnea.th Tenon's 
cnp!rnle, an instunce of which hns been recorded In· " ' acbworth. If ;;:up
purnth·c rlisorg-anization of an eyeball occur, exei~ion may be ncces~ary to 
prerent the other eye from becoming sympathetically iuvolvcd. If the 
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rupture of the sclera. be "compound," that is, if the ovcrly in.z conjunetirn 
be lo.cernled, immediate exCiHion is gene!'ally the br::;t treatment; i--houlcl. 
howeYcr, an attempt be ma.do to save the eye, }for! recommends suture of 
the conjunctiva in such a manner that it may be drawn into a roll and 
thus clo8c the i::cleral wound. 

Disloralion of tlw Eyeball from between the lids, wh ich arc contractl'd 
behind it, is a rare form of injury of wh ich a few cai:;es are recorded. In 
ordel' to fac ilitate reduction, Van Doorenrnal <lidded the external commis. 
s ure with blunt-pointed scigsors, closing the wound w ith suture:; after lhe 
eyeball had been replaced in it:; proper pos ition. 

Wo1.m.ds of the Eyelid ... requ ire no special form of treatment. Crll'(:ful 
appos it ion by means of sutures or sma ll ha relip pins wi l l secure primarx 
union. If tbe wound ing body have penetrated th rough the lid, it ma_v pa~ii 
deeply into the Ol'bit, or m~~y tear off the attac lunent of a rectus tendon, nn 
occurrence whicb would be followed by double vision. An attempt nrny 
be made to suture the torn e nd:-> of the tendon, but the operat ion will often 
be unsuccessful. Ptosis sometimes fo llows blows upon the eyel id:.;, and 
may be accompanied by temporary dila.tation of the pupil aad paresis of 
accommodation. 

Burns of the Eye by splashes of molteu metal, or by acids or nlkal ie~, 
ei:;pcciall,v freshly slaked lime, are likely to be followed by severe inflamma
tion of the cornea, with suppuration and the formation of hypop,\'Oll A 
common result is the adhesion of the lids to the ball, a.ncl the forma..tio11 of 
syml:>lepharon. Chemical neutralization of the caustic substnnce, if an 
acid or alkali, $hou ld be instituted in the early stazes of the injur~', and 
col<l compresses with atropia. and castor oil should be applied; or the 
atropia may be conveniently in<.:orporatcd w itb vaseline. If suppurati\'e 
kcrn.titis ensues, the treatmrnt should be the sa.me as for sloughing ulcers. 
(See Chapter XXXVI.) After powdcr-bmns of the lids and cornea it i1' 
difficult to remove the imheddcd gm.ins, hence Ja.ckson has sugge:'.tcd that 
each particle be touched with the point of an clcctro-cautery, and has him
self successfully carried out the suggestion. 

Injuries to the Eye from Lightning-slroke.-A few instances of injury 
to the visual apparatus from l ightning are upon record. Tbe lesion:; hare 
val'iously consisted in paralysis of the power of accommodation, cataract, 
hemorrhages into the retina an cl rupture of the choroid, detncbment of the 
retina., and optic atrophy. Buller has described a case in which the injury 
re~rnlted in damo.gc to the external eye mu~C'lcs, the crystalline lens, choroid, 
and optic nen'e. It. must be remembered, as Buller points out, that such 
les ions may arii:;e from the mechanic~tl violenrr done t.o the patient, rather 
than fl'Om the chemical or thermal action of tbc current. 

Non·penetrating lV01mds of the Eyebrtil :11·e not usually of a serious 

~;, t ~I~=· a p~~~ li1~'t~::~t~} ~~1 ~~f ~~ ~~~,~~o}nb~~~c i:;i:f ~~~ldo:o ~~1~~~g~1s~ft~I i\:~~l~ot\~~ \~~~ 
of cold <.:omprcssc~ if the injury he attended with much pn.in. Pe~wtrali11y 
Wo1tnd.<i arc attended with much :.rreater risk, tbe chi('f danger;:; bein~ from 
prolapse of the ir is, escape of vitreous humor, and, at a later period. from 
inflammation. If the iris protrude, an effort ::.houlcl be mflcle to replace it 
by muns of a fine probe; if this be impos~iblc, the pr~jectin:r portion 
should be snipped off with curved scisi:;or!-i, and, if astaphyloma he :-;ub.~e
qnently formed. an iriclectomy should be clone opposite the most trani-.par
ent pnrt of th~ cornea, or the operation for removal of partial staphyloma 
should be performed. Au effort may he made to obtain a flat, or, if po:-;~i
ble, a non-adherent cicatrix, hy snipping off the prolap;;;cd iris, freeing the 
edges of the wound, and CO\'ering the opening in the cornea with a. flap of 
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hulhar conjunct~Ya, which ~s pu:-hC'd into the opening \\·ith a blunt probr; 
a firm hnndaf.{e 1s then applH•d, and should not he removed for two or three 

'.'.f i:~'.~i :~~.:.~~:~~~:i~~,~~:~ ~~.~ ,~::}~~~~: E:,~:il~~~ifc~~~.:,~~~~E~::ri~~~,: 
eR<'aJW ofa lar,!!e portion of the contcnt1i of the <'.n.•, exei~ion should, as a 
ml<', he immrdiately performed, espC'cia. ll y in patients of the poorer class, 
to whom the time required for treatment is a 111attcr of importance. 

Wounds which lie within a zone nearly a quarter of an inch wide, sur
rounding the cornea, and whiC'11 Nettlef:.hip has termed•• the dangerous 
region," if no hope of useful ~ig-ht remafo~. or e\·en sma ll wound:-> which 
lrn\·c penetrated this region and :'Ct up a. scverr iritis, call for immediate 
<'xci:-; ion of the globe, or one of the subst itutes for thi~ operat ion lf an 
nth•mpt. be made to sare the hall, cold compreF:;Ses ::;ho11ld be applied, atropia 
being- very freely used, and ca lomcl and opium administered internally. 
lt may be necessary at a later gtngc to make an artificial pupil, to ext ra.ct 
the lens (if thi:; ha\'C become the scat of traumatic cataract), or to perform 
cxcii;ion, if \'bion be lo::;t nnd suppurati\·e disorgnnizntion of the eyeball 
han· occurred, particularly if i;:ympathctic implication of the other eye be 
threatened. 'l'he lodgment of a foreign body in tbe deepe1· parts of the 
eye usually requires exci~ion of the globe, though it may occasionally Uc 
po:"~ible to relllo\·e the offending sub!stauce while preserving useful \"iJ:..ion. 
i\lcKeown hf15 recorded several cases in which fragments of steel were re
mo,·ed by the aid of a pointed rnn.gnet introduced through the wound, and 
recommends the Ube of a inrg-e mag-net, mo\·cd abo11t externally to the eye, 
a1; a means of din.~no::;1s. According to Huhbcl, Lhe accident wound is not 
u~ually the bc_,.;t point at which to introduce the magnet Thi~ should be 
done through a. sclerotic incbion just in front of the equator of the hall, 
u~ual\y on the outer side, bC'twcen the external and infl'rior recti . .Mag-net~ 
han been 5'Ucte~sfully employed ia ca~es recorded h~' ::\lcHardy, llir:-.ch
bcr~, 8uell, Kollock, ~Jin or, Hubbel, Knapp, and othe r 8Urgrons. Con
\·enient ini-;truments for the purpo:se ham been derised by llirschbcrg, 
Snell, and Gruening. 

Nose.-Foreign bodies, such as beads, peas, bits of sponge, etc., arc 
often introduced by chi ldren in to the nostrils, where they occasionally be
come firmly fixed, and, if allowed to remain, cau~e a troublesome form of 
ozaina.. 'l'hc foreig-n body may usually be removed without much diffi
culty, by means of a delicate forrep!s, a bent probc>, or a small scoop (ouch 
as i5' often plaeed at one end of ;t. g-rooved director), or hy means. of Thucl
iehum's douche, tbe currenL hcing-, of cour:-e. directtd through tbe oppo:site 
uo:-itril. Politzcr's air-bag is used for the same purpo::;e hy J. 0 Tan,:-;lcy 
and S. J. 'I1aylor. Displacement~ of the nasal septum, hnxe already been 
referred to on page 2U6. Wound.'J of the nose rcq uirn carnful stitching. 

E ar.-Ji'oreign bodies may L<• removed from tho external ca r wiLh for
cepi.;, ~coop, wire loop (a~ a.dvi~cd by liutchin,,.on), or, which is certainly 
th.e safe:;t means, by long-continued, and, if nece:-;8ary, repeated syringing 
with tepid water, the pinna. IJctng drawn upwards, or, in the ease of nry 
~-oung infanb, downwards, F;O a::; to itraighten the auditory canal. Gro:::.::;'s 
rn~trumcnt, which is of steel, spoon-~hnpcd at one rnd, and provided at 
th~ ?ther with a delicate tooth, placed at a right angle, is doubtless \'NY 
<·fhe1c.nt nnd !;afe in i;ki\ful hand!-:., but the general prnctitioncr will, I think, 
do w1~ely to be sati s fi ed with i;imple syr ing ing, which is, indeed, a.ccon ling 
to Roo~n and Gruber, murh preferable to any other mean8 of treatment. 
An ordrnnry hard-rubber 1-iyringe o f the capacity of three or four ounces 
may be usccl1 the returning water being rceei,·ed in a bowl held beneath 
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the cnr. The proper mode of appl,ring the s_vrinA'e i~ :-hown in l"iii. 20;}. 
'\'hen there is much inAammation. Gruher ndvi!:'es thatattcmpb at n•11101 :ii 
should be postponed until the subsidence of ncuLe :-;yruptom~. \\·bun the 
auditory pa!Si:ia.ge may be dilated with sponge tcnli:i, and i:ibl'inking of the 

FJ0.20J.-Theauralsyringein u~e. 

forPign hody promoted by the use of a~tringent ~olutions. Gucr~unt prl'
ft•r,.; to ordinary s_yring-ing irriyation, which may be corl\'eni('lltJy elfettt"d 
with a 'l'hudic:hum 1s douche, or h,- means of the douhle hand-ball )oinit1!.!t' 
u:-;t•<I for the alirnini~tnnion of cnCnrntn. Should i:-yrin:.dng fail, or ~houltl 
a perfora.tion of the membrnn:i tympani render its employment unadvi ... ahlt·, 
LOwenbcri:r's oggltltinatfre nwthod may be properly tried i this, whi«'h 
i;-; a r<'vivul of the plan long- 8ince taug-ht hy Paulus ~Egincta., cousi4:-; in 
the introduction of a clclicnle pencil, tipped with g-lue or plaster of Pnri:-;, 
which is allowed to remain in contact with the foreiµ:n bod.'' until adhr· 
sion takes pluc:r, when hoth may bC' withdraw a tog-etlwr. TT'ound.s of thl' 
ear requirr l'Uture:'>. Rupture,-. of lhe niembrana tymponi, which mar 
follow'' lmxin[( the cn.ri', 11 :ire referred to in Chapter XXXVCL 

Cheek.- JVoand.s of the rheek ocra::;io1mlly rc~ult in the formation of 
trouhll•sume fi1'tulre. If $mall, n. cure may be effected b.\' prcsoun' aml th.c 
opplication of nitrate of !'ilver, a red-bot wire, or the electric ca.ukry; if 
lar,!!CI', the edges of the fi:->.tulu ~hould be pared, ond clo:"cly npproximnt~·d 
wil h l-inturC's and a. comprc1'il". If' the wounr? involve the pa.rotid duct, 11" 
O!)C'ning into the mouth llHl)' be obliterated, a.nd n true f:ialivary l!'tlif~il,, 
re:-<ult. 'l'be treatment consisu; in e~tablishing an artificial inne1· opl'lllll~ 

~li:·,. J1 ~;o~~~r~~~~ f~~r~~·~:~~~~odd~~cti ~1·1; ~~~~l~~i~ t~~~·0~~ 1h~~l~~~=11b3o~p~c :l~J~;~ 
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trocnr ancl canula pai:i:s.ecl in the natural direction of the cluct, the external 
opcn inf! bring subseqnc~tly ~lo~cd; by t~1rning the fistulou s orifi~e, with 
or without the surrounchn,!! integument, rnto the mouth. af.i prAct1:-:ctl hy 
Yn.n Buren, Langenbeck, J. R. Wood, and E. Ma :-:on; by the ingenious 
operation of the late Prof. Horn er , which consists in cuttin,!!' out the dis
eased tissues with a large and sharp fl;add lcr's punch, presi::;e<l firmly against 
a wooden f<ipatula previously introduced inlO the wonth, the external wound 
being then immediately closed with the twisted suture; by Hichelot's 
plan, which accompli~hes the ~mme purpoRe by t he use of on elast ic: li,;ra
ture; or by Agnew's method of pafl;sing a Rilk thread fl;Hbc:u tancoui:>ly 
around the duct, and tying tbe ligature firmly on the inside of the cheek. 
As tbe thread cuts its way throng-h, the naturnl course of the R::tliva is 
restored. J. Allen reports two cures by the opplication of belloclonna nnd 
,l'lycerine over the paroticl gland, so a:;: t? arrest the 1'ec:retion, and thus 
permit tbc healing of the wound. )loll1e·c advh~c:o; injecting fatty sub
stances, in order to destroy the substance of the gland anti tbus induce 
cicatrizat ion. 

Mouth.-11'011nds of the Lips sbou lcl be treated by the application of 
harelip pins, with additional points of tbe interl'Upterl suture, i;;prc:ial ca re 
being taken to sec11 re accurate adjustment of the prolabinrn. Additional 
firmness mfly be afforded by the use of broad adhesi,·c stripi;;, pa:-:sing from 
side to side, or of Hainshy's cheek compressor, as after the operation for 
harelip. ll'ounds of the Tongue do not require sutures, unless a consider
able portion of the organ be nearly detnch(·d. H emorrhage may require 
the application of ligatures, or of the hot iron. Wounds of the Soft Palate, 
unless very small, require stitches, which nuy be applied HS after the oper
ation of staphylorrapby. Foreign bodies, such as pii'tol-balls, teeth, or 
pieces of tobacco.pipe, may be lodged deeply in the tongue or pba.rynx, 
gidn7 rise in the latter situation to suppuration, and sometimes to fatal 
secondary hemorrhage. 

INJURIES OF THE NECK. 

Wounds.-These injuries, wbich are usually of the character of Inci.~ed 
Wu1md~, are most commonly inHicted in attempts to commit suicide. It is 
otca~ionally a matter of some importance, in a medico-legal point of view, 
to be alJ!e to determine whether a given wound of the neck has been self. 
inflicted or received at the bands of another; it is, of course, impo:ssible 
to arrive at absolute certainty upon this point, but it may be said, in gen
eral tcrmti, that suicidal wounds commonly begin on the left i;ide of' the 
neck (the per~on being right-handed), and pass transven=ely or obliquely 
downwordi:; across the part, the extent of the wound on the right, being 
usually less than that of the left, side. TLey rarely penetrate so deeply as 
to divide the great \•essels; hence the primafacie probability with regard 
to a ,·cry deep wound, "penetrating as by a stab perpendicularly towards 
the spi~e," and perbap3 involving the vertebrre, would be that it was not 
self-inft1ctcd (Taylor). Wounds of the neck may be <li,·idecl into-1. Non
PenPlratrng Wounds, which do not invol\'C the air-µas~age or c:esophagus; 
and 2, Penetrating Wounds, which involve one or both of those important 
or,1?an:.;. 

1. Non.penetrating Wounds.-Tbe danger of· non-penetrating 
wound.s of tbe neck is clliefly from hemorrhage, wbich is often very pro
lu~c; if the carotid artery or internal jugular vein he wounded, death may 
be almost instantaneous, and even bleeding from comparati,·ely small rns· 
~els may prove fatal in the depre.c:sed state, both physical and mental, 
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which is usually present in pnticnts wbo hnve attrmpted suicide. ;\ notll('r 
danger i:-:; from the entrance of air into the large \·eins in this rrgion, which 
may cause t'Udden death, or, ns in a case rceorded by Le Gros Clnrk, rnuy 
prove fatal at a later period, by the air hccomin_fr grnclually mixed with 
the blood, and thus interfel'inl-' with the li erirt's action. Tho pneumogastric 
or phrenic nerve may also be wounded in the:-~ cases, and either erpnt 
would of itself almost certainly cause the death of the patient. The treat. 
ment of non-peaclrating wounds of the neck consisti!i in arresting hl'mor
rhage, and in approximating the edges of the cut, in such a. way as to favor 
union. E\·ery bleeding vessel, whether arter_v or vein, 8houlcl be secured 
by ligatures abo\·e and below the opening in its coats, o r to either extrem
ity if it be completely di,·icled. In cases of arterial bleeding, in whicL the 
precise source of hemorrhage cannot be detected, the surgeon should not 
hesitate, if necessary, to ligate the common carot id , an operation which, 
according to Pilz, has heen done, in caRes of punctured and inci~ed wound:;, 
in 44 instances with 20 recoveries, and, accol'ding to Cripps, in 51 in
stances with 23 reco\·eries (to which ma\" be added a succe:i:;ful ca~e in nir 
own bands), the total number of ca~es ii1 which the carotid has hem tied 
for hcroorrha,!.!e being, nccorcling to the first-named nuthor, 228, with 9-1 
rcco\•eries. Whenever it is practicable, however, an e ffort should be made 
to ~ub::;titute ligation of the external carotid, which Cl'ipps has shown to 
be a much ~a fer operation. Approximation of the lips of the wound is 
best effected by numerous points of the interrupted suture, small tube::; or 
catgut threads being brought out at the angles of the wound, so a:-; to 
secure drainage. The sutures shoulrl embrace the skin and superlitinl 
fascia only, and the deeper parts of the wound should be approximated by 
means of broad strips of adhesive plaster, brought obliquely around the 
neck. 'l'he parts should be further relaxed by bending the head forward.~, 
with the chin almost touching the sternum, and by securing it. in thb 
position by means of a nightcap, or sling, which :5hould pa::;s from the 
occiput to a circular band a round the chest. Primary uniou, though 
ahYnys to be sought, i:5 rarely attained in cases of cut-throat1 the whole 
surface of the wound not unfrequently sloughing, and eventually healing 
by granulation. 

2. Penetrating Wounds of the neck may int"olve any portion of the 
air-tube, though the larynx j,_ the part usually affected. The relative fre
quenc.'- of these wound$ in different situations. may be seen from tbe fol
lowing table of 232 casefi, collected by Mr. Durham:-

Above the hyoid bone . • • 
Through the thyro-hyoid membrane . 
Through the thyroid cartilage. . . . . _ 

'fi~1;00~~!1 t~~~~l~;~co-~hyro:d me.mbra~1e or.cl'ico'.d car.tilag~ 

17 
. 80 
• 42 
• 36 

57 

1.'he special dangers of penetrating wounds of the neck, apart from i:;uC'h 
as are common to these injuries and to those which are oon-pcnetrating, 
are the occurrence of asphy:ria, or, more correctly, apncea, eniphy~ema, 
dysp~agia, and, at a later period, bronchitis and pneumonia. 

Difficulty of BrPathing, ending, perhaps, in complete Suffocation or 
Apncea, in ":'OU?ds of the throat, may depend upon several causes. It 
may result directly from the accumulation of blood, either liquid or clotted, 
in the air-passages j from c1i~placement of dhrided parts, as from a porlion 
of the tongue, the epiglottis, o r a fragment of cartilage, falling backward~ 
and obsLructing the rima g lottidis; or

1 
if the rings of the trachea be widely 
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sepnrnted, from. the external _soft parts hein~ suck~d in ~vards, and producing 
rn lnilar occlus1on of the air-tube. .A.gam, sut1ocat1011 may result from 
wclema of the g lottis, from suUmucons emphysema, or from the prcs::mre 
of an abscess. 

Emphysema is not ut=:ually n gral·e complication i it may, however, as 
already mentioned, produce :-' uffocat ion, when seated beneath the l:nyng·cal 
mucous membrane, or, acl'Ordiug to Hilton, may prove directly fata l bv 
prc:Ssure on t he pbrcnic nen·cs. · 

Dy8pliaaia, sometimes nmounting to complete inabi li ty to swallow, is 
occabionally a. ~ource of p;rcat danger. Either from a wound of the 
o:-~ophagu:::-o r 1 without this part being involHd, from in F-ensibility of tho 
glotti~:;;.n\i,·a, and even particles of food, may escape into tbe air-tube, 
aucl make their appearance at the external wound. 

Jfronchili~ and Pneumonia ma,.Y ariF-e from tbe irritation produced hy 
the prc:;encc of blood, pns, or food in the air-pm•sage::., from t he admission 
through tbe wouud of cold and dry a ir to the lungs, or, possil1ly, from t he 
dirrct extem:;ion of inflammation from the seat of inju ry. 

A mong the occasional rem.ote consequences of penetrating wounds of 
the throat may be mentioned nlteration or loss of ,·oice, and the formation 
of a traumatic stricture of the trachea or gullet, or of an aerial or reso
pha~eal fi.;tula. 

Treatmenl .-.\ftcr the a rrest of hemorrhage, as in cases or non-pene
trating wound, the ~urgcon may apply a few sutures to either extremity 
of the inei~ion, leaving, howe,·er, the centrnl portion, as a gene1-al 1-ule, 
to heal by granu lation i an exception should be made in those eaRes in 
wbicb the air-tube i::; completely cut across, when, to prevent wide ~eparn· 
tion, it may be necessa ry to apply a stitch on either side, so as to bold the 
part:-; in appobition. rr he sutures, which in such a case should be of silk
worm-gut, or fine silk, may be passed through the supcrincumbent con
neclire tissue, o r even superfic ially tbroug-b the cartilages themseh ·es. In 
other ca!-ies1 from tbe persistence of Yenous oozing, ot· from tbe occurrence 
of dy:-:pnu:a ou attempting to close the 
wound, it may be necessary to introduce, 
for a time at least, a. tracheal tube, as 
after the op('ration of tracheotomy, or the 
trnc hca may be opened at a lower point 
and a tube retained until all inflammatory 
swelling bas subs ided. If, 1.it any time, 
apncea br th reatened, the wound should 
be io::.tantly reopened, and, if necessary, 
artificial respirat ion resorted to. 'rracbeal 
or laryrigeal stricture ma.y, at a later 
period, require the performance of trache- Fw. 206.-Tracbcal stricture. (COllF:!'.) 

otomy, followed by systematic dilatation, 
as employed by SchrOtter; or e\·eo by external division, as in a ca:o:e re
corder! b)· Trendelenburg; or by excision of portions of the tracheal rings, 
or c1~co i <l car tilage, as practised by ll. Lee, and by myself, in a case at 
th: ~niHrsity H ospit al; in other cases the str icture may be divided from 
~nthm, as done by Co hen in the case from whi<'h the annexed illustration 
is ~akcn. ( Fig. 206.) In tubation is recommended in cases of laryngeal 
strictu re by O'Dwyer and Dillon Brown. Aerial fistula may (provided 
that the larynx be unobstructed) be c losed by 11 plastic operation. 
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INJ UR lES OF THE LARYNX AND TRACHEA. 

A blow upon the larynx may p1'0\'e fatnl tbrougb shock, or by ind11ri11Q" 
spnsm of the ,a:lottis i when the injury is Jess severe, temporllry insensilJilit \ 
only may result. The treatment, in slight ca~e~. consists in the adoptioi1 
of ~uch meai-iures as nrny pre\·f'nt subsequent inflammntion, but, if breathing 
ha,·c :::topped, k\l'~·ngotomy should be performed and artificial re!:'µirntion 
at once rc~onccl to. 

Fracture of the Larynx is an exceedingly dangerous accident, the 
mortality, according to Durham's statist ics, being O\·er 80 per cent.1 · Nn 
aµ.e i~ exempt, thou,!!h the injury usually occurs among young adults i firl' 
of fifteen cases analyzC'd by IIunt were in children, and only one in tt pf'r
son over forty-fi•e _YC'ari:; of age 'l'be usual causes, apart from gun:-hot 
wounds, arc, nccordin,!!.' to tht" ~ame writer," falls against hard and pro
jc·cting substances, blows, kicks, and pressurt". 11 Von Hoffmn.nn 1eports 
~e\·ernl ca~es of fracture ol tbe thyroid cartilage by indirect violence, result
ing frvm falls on the hend. The symptoms are local pa.in and tenderne?<"; 

,.._ 
'--·_../ 

FlG<;.207 and 208.-Fractnre~of thelarnyx. (After Rov..) 

swC'lling of the neck, with nn alteration of its form, con~isting either ol 
flatteniug or of undue prominence; mobility of tbe cnrtilages, and occn.
sionally crepitus. There nrc, b<':0;idc~. often dyspnren and Ji,•idity of fare, 
with tbe ordinary e\·i<le11c·c of <:ollapse, emphysema, and expectoration of 
bloody mucus; the latter 1'i,\'mptoms are con:;idered by Hunt particularly 
unfavorable, as indicating- lacerntion of the Ja.ryngeal mucom; membrane. 
'l'he annexed table gin~s a ~un11nary of SO recorded cases, 52 collected by 
Hc<ooque, 17 added by Durham, and J 1 by mysclf. 1 

1 Mr. Arbuthnot Lane, however, from an examination o( numerous dissecting-roo.10 

!~;.;~~r~n~i~l~~1l~~ut~i:~ .. \\1:~u:;~1·:;~.i~~s~1:tl~r;:~~~n~·:;J. slight symptoms, and e'.11t u1 
2 A case has been recol'dt'd by Tr~ulich, m which both thyroid and cricoid cart1\agl'll 

Wert~ broken-the latter in two plac~s-and the tracht>a ruptured by thti bitPOf' 



FRACTURE OR RUPTURE OF TUE TRACIIEA. 385 

{~,:~?.\"o~:;y . . ~~ iI 1 ~ 
Thyroid aud os hyoides 4 2 2 

·" and cricoid . . . 11 10 1 

:: cri~?id, :~~ ~al;fi~~les • ! ~ ··2 
l'ricoid anJ tracl1ea • • · 3 3 

" trachea, and os hyoides • 1 1 
"Fractur~s of larynx" 7 3 

------- - -1--
1'(1tal 80 I 57 23 

Tbe treatment, in cases iu which the displncemcnt is slight and in which 
there is no dy~puc.ea, may con:;bl gimply in supporLing the pn.rts with 
comprc~!::eS and strip~ of adhe;-ji\·e plaster. If, however, the respiration be 
t.m1bnrra:.-:..;ed, and particularly if there be bloody expectoration, no time 
:<boulrl be lost in resorti ng to tracheotomy, which, under such circu m
stances, affords almost the only chance of saving the patient. Fourteen 
of the twenty-three case:-; of l'ecovery were saved by operntion, while ill at 
least four of the remainder, from the absence of h::cmoptysis and emphy
::it'1na, there is rea~n to belic,·e, a.s remarked by Hunt, that the fracture.s 
were in Lbe median line, and did not i1w oh·e the mucous me111bra1w. Afte1· 
the operation, an attempt may he made to rc::.tore the displaced parts to 
their propc1· po5ition by ma.nipuln.tion. Panas and Caterinopoulos recom
mend, instead of tracheotomy, a ::.ection of the thyroid cartil<.tge, followed 
hy the introduction of a large tu he, F=O as to keep the fragments in position. 
Dr. E. Holden has recorded a ca~e of di.r.;loMlion of the in.feri01· cornu of 
the lhyruid rnrlilage. Lurntion of the a1·ylenoid cartilage has been 
ohsern.'d in two cases b,· Stoe1·k. and a ca~e of dislocated cricoid carti
lage, !'educed by extensioll and manipulation, is referred to in the Lancet 
forl881i. 

Fracture or Rupture of the Trachea, without injury of the 
larynx, and without external wound, i::. an extremely rare and usuall.r 
fatal accident. Cases are reported by Lonsda le, Berger, Beek, J. L. Atlee, 
.Jr. , Robertson, Corley, Garrard, Bennett, Long, Drummond, \l'"agncr, 
:rnd :Konon-those seen by the four l:ist-mentioned surgeons being the 
only ia ~tanees of rccovery. 1 In L ong'o case, lift' was saved by trnche
otomy, supplemented by rt:moval of blood from the air-passage:i by ~w::tion, 
and by artificial respiration. A case \\·as under my ca.re many yea.rs s in ce, 
at the Episcopal Hospilal , in whicb an injury of the neck was followed by 
emphysema a.ad passage of fluids from tbe cesopbagus into the trachea, 
tbm:i rendering probable the exislence of a ~light rupture of th is organ; 
life was mainta.ined for se\·era l weeks b\r means of nutritive enemata, and 
lhe patient eventually rt:covered. Larlg has reported a remarkable case 

[~~~~~~~~~~¥~~Hf~~{~~ 
Ill the hands of Bauer a11d \V. J. Taylor, and one after tradH:iotomy in those -01' 'fil
laux, wliile othe1· (fatal) cases are n.><:orded by Landgraf, Barendt, and Fussell . 

1 A11other fatal case is menlioned in tht> BritisJ; Jledicol Journal of March 3, 1888, 
pag~ {i(l(I , 

25 
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of intussusception of the trachea, which proved fatal nt the cud of t{'n 
wef'h. 

Eurns a n d Scal ds of the mouth, pharynx, and glotlis are occasionolly 
met wi1 h, especially among children, the mo::;t ui-unl form of the injun· 
resnlting from fl(} attempt to drink boiling water from the spout of n 
teakettle. It i:::. probnble thnt, in ~ome ca~e:;:., stf'nm mu.y reach the lnrrnx 
it~elr, lrnt in the majority of instnnces the air.pas:;::ages become :;:.ecOncl
arily in,·olved by the nte11sion of inflammation from the mouth and g'iOUi:-;. 
The dangers are tho>=e of f"ubnu1cous:; laryngitis and ccclema. glotticli5l, and 
the freotn1enl consi::;ts in the appli<:ation of leeches and ice to the throat, 
and in the administration of antimony or of ca lomel and opium. Fref.' 
mercurialization i~ con!;idered by Bevan and Corley, of Dublin, to be the 
most important mcn!'"ure, and tho latter surgeon repo 1·t~ a suc:C<'!?Rful cnl'e 
in a. child lt-ss tbaa three nan; old, who in Reventeen hours took twe11t\·. 
four graias of calornel, and had six drachms of merc:urial ointment rubh;·cl 
into his groins and axillre. 'l'he redematous mucouf' memhnrnc of the 
fauces and epiglottis 111ay be scarified with a Jong needle, or with a c:un·erl 
hi~toury, wrapped al111o!::t to its point with a strip of sticking-pla!'tcr, nnd, 
if snffocalion appea1· imminent, tracheotomy must be performed as a b;:t 
ref"ort, tLough its re~nlts under thef"e circum~tanc:c~ are far from safolat
tory, 35 out of 51 ca!'"es collected by Mr. Durham having ended in dr:ith . 

.A similar injury may rcf"ult from drinking corro:sfre liquids, ~uch n" 
the strong mineral ac·ids, or cauf"tic alkalies. 'l'hc t1·ealmrnl ..-hould he tl1r 
:::ame as in the ca~e of ::;ca Id of the glottis or larynx. Of thrre ca5es mcu
tioned hy Durham, in which tracheotomy was performed for sncb an 
inj11ry, two dil'd and one recovered. 

F oreign Bodies in the A ir-Passages .-A great variety of suh
$lancu~ ha\'c Leen rnct with us foreign bodies in the air-passag·c:;::, the mo!-: 
common bcin~-, ac<·ording to Gro~:;::, g-rnins of corn, Lean!'", melon-!"eecl:-, 
pebUlei-:, and chcrry-Btones. Se,·eru l suc:h objects, sometimes of a di:-::;imilar 
charncter, have been occasionally met with in tlw :;:.ame ra~e. In four in-

i~~,~~:t 1~~,~:;ec:~~1~;n~f.en ~~~~f~~d ~~~n~~ h~s~~·l; ;~ x~1~t:1~1:1~·~a~ci\:.;~a1~~1:.;~~~ 
through the glottis, being drawn in in the act of in~pira1ion, or :;imp!.' 
clroppin:.r in, as in the case of roins tO$f"ed in the air and rau,crht in 1b1• 
mouth, or-ns has probably happened in :;:.ome ca$c:-:, in which ::mffocatio11 
hadng occurred duringo ~Jeep or intoxic:ntion, tho air-pa,:::;:.ages hn,·e been 
found to contain partially di,!!ested food-the foreign body may he reµ-ur
gitatt>d from tbo ~tonrnch, and ma'' then make its wav thron.!th the glot1i:<, 
the sensibility of which is obtuncflCl by the patient's~conclition. ln othl·r 
in~tances fore ign bodies. have entered the air-pa$sag·es through accidental 
wounds or ukcrntions of lhe ceso1ilrng:u$, of the liBf"ne:-: of the nec:k, or of 

~1;1~t'~~al~~a~i'a t~::s~~s\hr!:;~n~-~ i1~~c~;~,~a~~cr~~e~~e;l ~~o~~,brra01~~- :a 1~,~~:i 
death Uy becoming impacted in the rimn glottid is. 

Sit11atio11.-A fort:"ign l.Jody may bf' nrrcf"tcd in any portion of the ~ir· 
paf"sag"<'S, or, more rarely, may IJe mornble, changing its position from trnw 
to time. The parts in whic:b extraneous substances are mo!'it apt to hecomt' 

i 
111~~~~~~0~:·~-~~~~~1:ri~1~~,=~: s~'~1~ 1~~~~1s~ ~:.'0t~~~~ ~~sQ~~l~.:,~~i~;~-l~~:e !"imilar 

to tho~e of inflamn1atory or $pa~modic croup, only, if po~sible, n1orc \'io!t'llt. 
The pntient feel~ n scn~e of impending death, and is, indeed, for the time, 
in lllO$t imminent dangt•r. The face bec:omcs livid, the eyrs apparent!~· 
!'tart from their soc:kl't8, the patieut g-asps and utters piercing cric!'i, forim~ 
:H the mouth, is. perhap:-< connl]!'ed, or falls iusen~ibJe. rl'h<' fir~t paro:-.yrm 
passing off, th" P.ymptoms of Irritation hocomo prnmiuent. There i:0 a 
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~hort, rroupy couj!h, with pain, especially referred to the top of lhc sternum, 
and mucous or bloody expectorntion. Paroxysms of dy~pnrca, with n. 
!'-en::e of suffocrition, recur from time to tim<', :111d are dur to the cli~lodg
ment of the forri~n body, and to its being impelled agnim;t thr Ja.r.rnx by 
1he net of cou~hing. A1n.:.c11ltotion will rev en I ntrion~ i:>ig-n~, arcordiag to 
tlw ro~ition of the foreiga body; if this be loose in nny part of the tube, 
it mny he heard mo\·in;.r up rrncl down with a flapping- ::ound, and occa
~ionai'ty i:>triking the wall of the trnchea; if lixed in the laryux, there will 
\w a har:,.;b, rouµ-h ~ound in ref;;pirntion, coinciding with croupy cough and 
the other f;;ympto1m: of obstruction; if impacted in a bronchu~. or onr 
or· ih £;;Ubdi\'i~ion~. the respirntor_r murn1ur will usually be ddicient, or 
quite absent, in the correi-pon<ling- portion of the lung-, and prol.iahly puerih· 
on the oppo~ite ~iclc, percu~~ion J!iving an cqunlly clenr i-ou11rl in both 
Jocalitic!:i. Occas.iorrnlly peculiar rii:Jcs arc clue to the naturr of the foreii;n 
liody, as in a cn~c referred to by Gros~, in \\'hich nn impacH•cl plumstone, 
11e~~~1~,~~.~;!~~~,~~~ i~~.~;~?~~\~·. ~~l:~;»~seo~~t'~ ~~;~;g~h~~~1\~~~ii;1~n;~~:~d;nost 
instance:- be madl· by careful inquiry into the hi!--tory of the <·a,.e, and in
H'r<ti~ation of itR ~ymptoms. From {·1·011p the diHgno:-.is l'lln he made, ns 
poinled out by Gross, by ob:-oening that in that atfeetion tlw d.n:pncea is 
most marked in in~piration, while cxpirntion is most affected in obstruc
tion from a foreign body. .Aphoni1t is, according to t he same nuthor, the 
mo!-it trustworth~· ~ign of irupnction in the laryn:r, as di;-;tingui;:;hcd from 
impaction in other portions ol the air-tube. From J>hary11geol, or ("l':;opha
fit'al obi;trudion, the diagno~is i:-; to be made by careful exploration with 
the fin_zcr and probang. In some casef;;, by means of the Jaryngo::;cope, 
the foreign body hns been actua ll y sren lodged in the larynx. 

Progno.'iiS.-As Jong a£;; a forcig-n body remains in an.'' portion of the 
nir-pa:--sagc~. the patient is in imminent clan,;.:·er; the causes of death arc 
~ulTocntion (which ma: occur at any moment), hemorrhage, inflamn1ation, 
ulceration, ab.-;ee:-;;:.;, or :oimplc exhaustion. '!'he annexed summary, taken 
from Durhan1'~ e!"'f;;n.v, :.hows compendiou~ly the results in 636 caf;;c:0-
tl1l'~e befog, J lwlien;', with the exception of W~i~t'R, to he JH'e$C11tly re
ferred to, the mo~t compre!lC'1H-h·c statistics which have yet been pub
Ji;hed :-

1. Casu i11 u-Jiicli no operotion 1n1s perfOrmtd :

R~:sri:r. 

Dt11th withontPxpulsion of foreij'.!"n body 

~:::i~JE::~;:;::~!~~~~~:.~:;h~{::~:~'.i;,t~:···~ 
Total or cast's not operated on 

2. Casts in 1cl1id1 opera/ire measures u·ere adopted:

OrERA'flON . 

§~§~~;~;~~f ~;~;:·:_, 
Total of cas1:s 01wrated upon 

Total number of casesopn11t,.<1 npon or not 

l!eco,·-

102 102 
17H llil 15 

7 7 
13 8 5 

298 li6 
----

16 1 
3 3 

263 ]!)ij 67 
32 25 i 

!J . 
15 15 

338 260 78 

43ti 200 
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'l'he mortality, aecording to these figures, is, in general terms, therefore, 
uenrJ:~ 1 in 3 (31.4 per cent.), the death-rate a.f~Pr operation being lf':"!i 
than I in 4 (23.0 per cent.). but willtout operal'iOn more than 2 in 5 (40.9 
per C<'nt.). The period during which a foreign body may remnin in tlil' 
air-passages, and yet be spontaneously expelled, rnries from a few hour.-; 
up to many years-38 years in a cai-:e recorded b.v Havenel; in 68 of 136 
cases of spontaneous expulsion with recovery, collected by .Mr. Durham, 
this period was between one and twelve months. 

Weist hns published statistics of 1000 ca!'es, chiefly collected by private 
correspondence, which show a somewhat different re~ult, as follows:-

I 

Total. Died. ~~:~~~;: 
Cases 11otsul.imittedtoopt:ration ..• . ~14uo 13!1 23.20 

.. ~ubmitted to operation other than bro11choton1y 63 62 l 1 as 
_" __ '_' _ to bro1whotomy • . . . ~ 1~1 93 27.42 

__ Aggregntes • • . . . . JUUO 767 2:~3 I 23.30 

Jf, for the sake of comparison with Durham's rigmes. the second nnd 
third claB:o;cs (embracing all ::;ubmitted to operation) arc taken to~etber, 
the number will be 40l, with 94 den.tbs, or 23.-44 per cent., n death-rate 
but frnctionally greater than that given Uy the English writer. The di:"· 
crep:rncy then is only in regard to the ens.es treated hy expectancy, and 
here if we combine tbe two sets of figures-as it is fair to do, !=;ince they 
are cleri\·cd from different sources-we find a total of 89i ca!"e:5 tren.ttd 
without operation, with 261 deaths or 29.09 per cent., nearly 6 per cent. 
more than when an operation i~ resorted to. 

'Treatment.-In a ca~e in which the cly::;1rncca is not urgent, a careful 
larynyos«opic examination should be made, nnd, if tbc position of the 
forci711 body be recognized, at.tempts may be made to remove it by direct 
extraction with suitu,hle for<'eps i the same means may be employed after 

F1G.209.-AJ>plicationofthelaryngoscope. (ERtCllSE~.) 

opening the trachea, and will then be more likely to succeed, as the ri,.k 
of strnngul:ition is removed. Thorner has succeeded in extracting a 
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cork\eburr from the larynx b)· pa~sing- a. probe armed with a ~mall ~pongc 
11 Joug"~ide an<l below the foreign body, and then suddenly drnwint; it 
upwards. Yoltolini propose~ to scn.rch for the forcig-n body by intro
duein~, throug-11 the trachC'al wound, rt specul11m modelled after the <'nr 
~peculum of Brunton. lnver8ion and succus.liion, which, though occa~ion. 
allr succC'ssful before tracheotomy, are under 8uch circumstances hoth 
daO;rcrous and painful, mny, after the operation, be of much sc r\·ice in 
fucilitatin!( the escape of the offending sub:"itance. In the laqre majority 
of case:; the ~urgeon should, as c:.oon a.;, be i-=. sa.tb.,fied as to the nature of 
tlw case, pPrform tracheotomy, or, if the symptoms h<' very ur7ent, laryn
[lfJfomy, the latter operation heing more quickly and more casil~, ac·rom. 
pJi,..lwcl. If tbe forcig-n body be now found in the larynx, it ~boultl be 
c\i,..Jodgccl and extracted, the surgeon, if nccc1':-:ary, dh1 ic1ing tbe thyroid 
cnrtila!-!C' in the medin.n line (thyrotomy), or tbis and the cricoid a~ well 
(crir·o-thyrolomy). If the forcil!'n hod_,. be in the trachea or bronchi, it 
ma\" be immediatelr expelled throu;rh the tracheal wound-or more rart.·lv 
tbrOul.{h tht.• moutli-tbou.zh in other ca:::.e:-; it rna~· not l>c t>jectcd until 
.. c•,·eral hour.:; or clay:;, or cn~n a much longer period, after the operation. 
Tlwre i::; ~ome difference of opinion, among- suq.reon!'., as to the propnety 
of endcavorin~ to extract fon•ig-n bodies throug-h the trncheal wound by 
nu:•an~ of forceps. Durham's i:;tnti~tics show, 1 think, conclusively, that 
such attempts are not only julo;tifiablc, but cn1incntly proper1 61 cases, in 

F1G. 210.-Throat-mirror u~ed in laryngoscopy. 

which remonl was effected hy forcep~, having- g-iven 58 reco,·eries and but 
3 dl'ath.;, none of which n.ppear to ha,·e been due to the use of the in,..tl'll
TlH'nt. Stickler records a case in which a foreign body was removed wi1h 
forcep.; from the left bronchus after diviclin,!r the trachea. completely clown 
to its hifurcation. Among the be~t formi;; of traclwal forceps arc tho-:c clc
vi~l'<l by Prof. Gross (Fi[!. 211 ). tbe blades of which are live inche:.; long-, 
and which, being- made of German i-.ilver, can be b(•nt to ~ui t any particular 
ca~e, while they are :-:;o Jl•licatc as not materially to interfere with the 

Fm. 211.--Gro.~·s tracheal forceps. 

f~~:~a~~ ~l~a~i~e~-\'~!~g b~\~e01~~e~~~1~1;1" (~1i~~iJ~~~a)t.ionj~; ,.~~;~o\l~er\\'~J~~~ll~:~! 
forr1gn hod_\· is fixe'I in a hronchns and cannot he dh•lodg-cd, it ha!'i hern 
r-ug,!!c·~ted that a direct inci~ion Hhould be nrndc throuµ:h an opening in the 
cl1C'st widl; but "Willard':; conclusion

1 
based upon cxpniments 011 dogs, 

!:C'C'lll!li to me n juRt onc, that the ri~k s of :-;uc h an opC'ration arc much 
greater than tho.sc of allowing the foreign body to remain. 
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After the exit of the for<.•ign body, the wound may usually be closcd ut 
but if there be much laryngeal irritation, a tube rna.y be introdu('etl 

Fw.212.-('oheu'strachealforce11'1. 

for a. few da\·s until this has subsided. Occa,.;ionally the foreign hod' 
<·aus.c:0; not oniy intense congestion and bleeding- from the trncil('a, but tht• 
formation of librinou:; casts ... imilar to tho~c f,)Und in crn11p. Fig. 21:3 
~hows such a cast removed by Dr. Wharton 1 with a shawl.pin (Fig. 2 14), 

~er~ 
rw. 213.-Fibrinou~ caSl from trachea F10. 211.-Bra~~ ~hawl-piu re111o•·ed sefen hours 

(actualsi1.el. after tracheotomy. 

from a patient of mine at the Children's llo:-.pital, s<.>,·en bour:; after I had 
opened the trachca-:;earcb for the forei;.rn bo<ly at the time of the opcrn. 
tion h::i.,· ing been precluded hy the profu~e liemorrhag-e by w liicb it wus 
fol lowed. 

Subhyoidean phar!Jngotomy (see Chapl<'r XX.X I X.) may in some 
case:; be prnfcrrecl to either laryn ,!{otomy or tracheotomy. and ha~ bel'n 
succcs,.;ful\y resorted to, in a ca::-;e of foreign body impacted in the larynx, 
hy Leffert!-< .. Hoffmann succc<•dcd Uy the same method in removing a 
foreign body from the pharynx, but t he pat ient d ied the next day. 

8L"RGICAL rl'Jn:ATMENT Ot' .APNCEA. 

Apnrea, or, as it is more commonly called, A s phy x ia1
1 may ari~ 

from \'arious cause~, such as drownin;.r, inhalation of chloroform or of poi· 
souous gases, !spasm or redema of tbe larynx, or the prcscuce of fabl' 
membr:tne, of a morbid growth, or of a fo reign body in nny portion of till' 
air-pa~sag-es. The surgical operations cmployt·d in the treatment .1f ap1Hl'll 
nrc artifidal re:spiralion, intubatitm, and the ,·arious proN•dure~ whit..:h 
are included under the general term of broncholomy. l11tubaliun am! 

~::~,~~h~~~)~1 ~v1~;c o~:i!~~:t~~f ;1 ~1~~~fi~:i:1~ 1~:~;~i~·a~~:n a~~-J~~~~~easg~1~ t!~·~11~~·J~l;·I~~ 
n.i1·-pit~s:tges arc free 1 or iu which apncea continues after tbc pcrfol'lnance 
of bronc hotomv. 

A rtifici a l Resp ir ation.-This mar be effected in se\'Cra.1 way::i:-. 
I. 1Jl•J1llh to .Mouth lrijlation, though ohjeclionalJle a;; furni::ihing air 

which has alrca.dy been expired, is occn;;ionally the only method wbid1 
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can be employed in au cmergcnl:y, and ma~· be resorted to in a11y case 
\\bile more C'fficient means are being procured 

~- b~fial. ion with Hdlow~. pro,·ided with a 8-U itable mouth- or nose-piel:e, 
urn\' be efficiently u:;cd, provided that care l)e taken to secure expiration hy 
mailUal romprns::-ion, and that the in~l.rumcnt be worked gently, and uot 
mo1·e than ten or tweln:: time.~ in the minute 

3. ln.fl.alion with Ox!1Yen Gas mig·ht be tried in extreme cases, or when 
otlwr nwnn1' had failed; the gas might con,·enieully be administered from 
u. h\adder. fitted with fl, mo11th piece. 

4. Artificii:d respiration may readily he practised by alternatch• Coni
in·es . .;ing the Che.-:t and AbdomPn with !hi~ Hand:-l, to imitnte expirnt.ion, 
and then allowin~ the natural refiiliency of Ll1e thoracic walls to produce 
expnosion, and thu::- imitat<' in::>piration. This method is very ea:;il.'' ap
plied. and is particularly suitable iu cases of apparent death from ch loro
form. 

5. Sill'e:;tfr':; Mt'lhod, which is tho.t adopted by the Royal Humane 
::)ocict.\' of England. co n si~t;: in placing the patient in a i-upi nc position, 
with the head and shoi ilcl er~ :.-.lightly ele\•ated, then gra:;;pirn the urrn~ 
ahlH"C the elbO\\·.s, dra\Yin~ them ~rnt\_,, but steadily upward-; till the_\" 
meet abo,·e the head, keC'ping-tbem thus. for t.wo $econd.s, and finally hririg
ing- them downward~. and pre:::.sing them for two seconds morl' ag:ainst the 
;o:,icle::; of the chest. Tbi~ manipulation is to be repeated, fifteen timC's in 
the minute, until natural respiration is e;.;tabl ishcd, or until a sufficient 
time ha$ elap:-.cd to sbow that further effortR are u::<C'less. 

G. Dr. B. Howard't> 11 Dirf>cl Jlethod, 1
' for eases of apparent death from 

dl'ownin~, consi:;t~ in turning the patient downwards with a roll of clothi11g 
under the chC'1't and abdomen, n.11d nrnking pres1'urc on the back so as to 
force the watl'r out of the lung-sand stomach; then re\'ersin.~ the pati~nt'~ 
position, puttin.!! the roll of clothing under the back, placing his ha.nds 
tugPthrr al>o\·e bi.5 head. which is hpt low, and practising artifieial re~pi
ration by compre;:;sing the lower part of the cbtst, and ldting- go with a 
jerk so a~ to allow the parts to expand by their natural resiliency. 

i . .A!arshalL Halts" R~ady 1lfethod. 11- 'l'his mode of treatment, which 
is, upon the whole. probably the best yet sug.;:restcd, is thus c!c~cl'ibcd by 
it"' cli::;ting-ui~bcd author, uuder the 1rnme of "Prone and Postuml He~pi
ration :"-

"(l) Treat the patient instantly, on thf" spot in the open air, exposing the face 
an1lchestinthebrt:.:z+>(exct:pti11severe\'i'eather). 

"I. To Cleartl1e Tliroat. 

" If. JU E.rcite Respir«fion. 

To Imitate Respiratio11. 

[All 
wind-
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To Induce Circ11latiou a11d IVarmth. 

witl1 Ii:;~~ e;:cf\1:gpf.~~~:~~~r; ::~~~~f::i'~ ~:r,~;~~\~:~:~; 

·whatever mode of treatment be adopted should be perseveringly cou
tioucd for three or four hours, unless sooner guccessful i if secondary 
apnma come on after apparent recoYery, aI"tificial respiration should bt' 
ag-ain resorted to, together with the application of electr icity to the b:l~e 
of the brain and upper part of tbe spinal cord. 

Intubation.-Desault, in the lattf'I' part of the eighteenth century, 
fir~t showed t hat the laI"ynx would tolerate the pI"eseace of a tube, and j.; 

~aid to ban sa\:ed the life of a patient affected with cedema of the g-lotti~, 
hr introducing a catheter and allowing it to remain in the larynx for two 
aays and a half. Desau lt 's recommendation of intulJation as a .--ubst itnte 
for tracheotomy was renewed in J 858 by Bouehut, and the practice waF: 
s.ubsequently advocated b~' Macewen, Paton, Sanctua1·.v, and H.idge (the 
latter of who1n suggested intubation through the nostril), but the operation 
did not find fa,·or with surgeons generally, and Trousseau's dictum, that 
tracheotomy should be emplo.ved when medical measures failed, has been 
almost universally accepted. Within a few years, howc\·er, Dr. 0 1Dwyer, 
of New York, has revired, or, more properly, re-invented, the practice 
of laI"yngcal intubation, rrnd by devising ingenious in :i'trumcnts for thE> 
purpose (Fig. 215), and giving full directions for their employme11t, ha::: 
placed the operation on a firm foundation. Dr. O'Dwyer employs a serie~ 
of Jhe tubes, varyiag in dimensions according to the a,gc of tbe patient, 
the numbers on the scale showin,!?" tbe length of the tube appropriate for 
each age. 'l'be tube has a small hole near its anterior angle, throu~h 
which a fine thread is pas~ed and left banging out of the mouth; thi:-: 
thread enables the su rgeo n to withdraw the tube in case it ~hould bl• 
passed in to the ce::;opbag-us by mi:;take. The "obturator" ic:; !;Crewed 
tigbtly to tbc "introcluctor," thr g'roove in its upper extremity being 
made to correspond to tbe small bole ia th<' tube, alreadv referrC'd to. 'J'he 
patient is not etherir. erl, but, if a child, i:-< beld upright irl the nur:::c'::; 11rn1s, 
with the gag in the left angle of the mouth, placed far back, and wickly 
opened. An assistant holds the hea.d, thrown somewhat back\\"nnl3, wbill• 
the operator with the left forefinger rai::;es the cpi,glott i::; a.nd guides tlw 
tuhc into the larynx. The handle of the " introductor" is at first held clo~r 
to tbe patient's chest , and b rapidly rai5ecl af' the tube approac:he:; thl· 
i!?"IOttis. rfhe instrument is then ){Cllliy pushed downward:;, and the tuht' 
dctnchcd, this part of the operat ion being- fncilitatt•d bv the joint in thl' 
shank of the" obturator.n 'l'he latter havin;; bt'en rcmO,·crl, and the tube 
baving been a:-cel'tained to be in tbe larynx , the thrnad is withdntwn, pr<'"· 
'>urc with the fingc-r pre\·enting- the tubr from heing pulled out also. Th l· 
introduction m11::;t be quiekl.v effected, as, while the obtur;Jtor is in place, 
respiration is almost suspended. ~uccess b indicated by the occurrence of 
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a paroxysm of coughing and by the relief of clyspnooa. The tube i~ rc
mo,·cd by introducing the" ext.rn<:tor," guided by the left forelln~cr, and 
firm prcs::;.ure is made on the lc\'Cr abo,·e the handle while the in~trumcnt 
b withdrawn. Seronclary clyspnrea require::; the remornl of the tube and 
the introduction of a larger one. '!'be tube can usually be di:;pcused with 
nf'ter the fifth day. 

Fm. '215.--0'Dwyer's in~truments for intubation of !he laryn:t 

'l'be ad,•antages of intubation n.re that hcmol'l'hage is avoided, that pa
tients may more readily consent to this than to a cut.ting opera.Lion, and 
tlrnt when the tube is remo,'ed there i~ no external wound left to heal. Its 
rli~adrantagcs are the risks of the tube either ~lippio:r down into the 
trachea, or being coughed 11p nnc1 swallowed, and e~prcially the difficulty 
of ftcdiag tbe patient while the tube i~ in placc1 liquid:; bein,!?' apt to enter 
the nir-pa;.;~a!!'c and induce a low nnd fatal form Qf pneumonia. 1 The ri!-ikS 
of tbc tube becoming ciO,!?'.Zed, or pushing membrane before iL, are com
mon to both intubation and the u~e of the cnnuhi after tracbeotomv. The 
lnttl•r operation i~ ;.;omcwbat more clillicult than intubation, but i believe 
that the difference in this re:-;pect i:-; exaggerated. Upon the whole, while 
1 con~iclcr intubation vn.lua hie as an additional rC':;;ource in case:; of laryn.zeal 
or tracheal obstruction, I should fr,el it safer, if circumstanceR allowed, to 

th: ~:r~·~~~~~l ~~r~:~rnrs to obviate this difficulty by adding an artificial epiglottis to 
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introduce a la 1·gc canula th rough a n in c i ~ion below the seat of oh:;t ructiou, 
rather than t rust to a s mall tulle introduced tbrouµ'h the natu ral passag-e,.. 

The rei>ults of intubation have been in\·esti~ated by Dillon Brown, who 
fin ds that 2368 cases, operated on by 1()6 su rgeons, gave (;47 recoveric", 
or 27.3 per C'Cnt .. ii proportion slight ly less tban that of recoverie,, aftt'r 
tracheotomy, 21, 853 cases of which operation. co llected by Lo,·l'tt and 
Munro, gave 11135 reeoveries, or 28 per cent. 1 'rhe ~tat istics of the Bo~tou 
City H o:-;p ital are sti ll less favorable to intubation, the recoveries after thi~ 
operation h:~ving been, acco rdin g", tu Lovett, but 20.4 per cent., again:;t a 
proportion for t racheotomy of 29 per cent. 

Bronchotomy.-Under this name a re embraced the operations of 
Lm·yngolmny aud 'l'racheolomy, tog·etber with the ir modifica1,ions, Thy. 
roloniy, Crico-thyrnlom.y, and Laryngo-lracheolomy, the names of which 
f!'uffiei£'ntly exprci-:s their nature. 

1. Laryngotomy.- ln this operation the windpipe is opened throu!-"h 
the crico-thyroid membran~. 'L'he larynx bei ng steadi<'rt between the 
thumb and fingers of t he left hand, the s ut'geon makes a long-itudinnl 
incision of a.Uout an inch, in t be median lin e, over t he lower half of the 
thyroid C'art ilage, the crico-thyroid space, a nd the cricoid cartilage. 'l'lw 
~terno-hyoi d muscles being now separated, a nd t he intervening- fu8c ia and 
connective tissue divided to t he fu ll extent of the cutaneous wound, the 
kni fe is at once thrust, with its edge upwards, t hroug-h t he crico-tbyroitl 
membrane and its mucous lining-, into the J:irynx. The open ing is then 
enla.rged transverse ly as much as may be required, a nd til e tube intro
dured. The on ly vessel lik el_v to be cut is the e rico-thyroid artery, which 
~hou l cl, as a l'U!e, be secu retl before openi ng the larynx. Tbi :5 operation, 
which i:5 by no means diffic1dt, ma.v be performed either with or without 
the aid of anre:;the:;ia, the pa.tient bei ng in a recumbent position, with the 
head thrown backward1', and the neek rendered prominent by means of u 
pillow beneath the nucha. 

2 . Tracheotomy.-In this operation two or more of the tracheal 
ri ngs are dividecl, or an e lliptical portion of their anterior faec cut awny. 
Brown-SC.p1nrd has pointed out that an incision in t he anterior region of 
the neck enu.sea ame::;thesia of the surroundi ng parts, and that bcnce it il-1 

on ly tbe first incision that gi~·es pain in trac heotomy. This ohscrnition 
is con firm ed by my own experience, and of late years I have n.bandoiwd 
the use of an~-esthet i c5 in t hi s operation. 'rhe patient bei ng in th~ po:-itiou 
already clescl'ibed, the surgeon ~landing at his left side, or, which I prefer, 
at his bead, makes a longitudinal median inc ision, exte11ding from the 
bottom of the crico id ca rt ilage to an inch and ~i ho.If or more below, ac
cording to the length of the neck. rl'he subcutaneous fat and areolar 
t issue are similarly divided, C'a.re being taken t o avoid any supcl'flcial 
Hi ns; the sterno-hyoid and stcrno-thy roid muscles being then ca111iou:::.ly 
separated with the linnclle o f tbe kn ife, or with the directo1·

1 
the trndwa, 

cro~sed by t he isthmu!-i of the thyroid g land, is expor-scd. The trachell, 
which ma~' be recognized by its while appearauce, may be opened abort', 

~I; r~~lf~~: ~~ebe~~~~~ ~\~ t~~1~~1'.~r!~~-~~~\u~f \l~c 1~:st~el~:~~~~\~'\~h:ul:t~~~~~it:~~ 
bthmus, a ligaturC' must be 11rst applit!d on either "side of t he point of 
di\•ision. IIemorrbage having been arrested, the surgeon draws forward 
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the trachea with a tenaculum, and thrusting in his knifl', ecl!!C upward::;, 
divides thf' ncces~ary nun1ber of rin,!!S. Any f'al:<.c 111cmbrane whid1 pre
~ents itself ha\·ing been gently withdrawn, the tube is introd11ced. and, 
when tbe respiration has Lccome tranquil, t he su rgeon may, if it be thou:.dlt 

FIG.216.-Trucheotomy. (LISTON.) 

proper, temporaril.Y re
move it, and prOc<'e-<l 
to cut away an elli p
tical portion of the 
front wall of the trn
cbea; this step is, how
e-,·er, ~clrlom nece~sary, 
ru1d I hnvc myself not 
hat.I ocl·asion to resort 

to it. In $Ome ca1'es it is better not to introduce the tuhe a.t once, I.mt to 
keep the opening- patulous for a. time by means of tLe dila.tor in vented by 
Mr. Golding-. Bird (Fig. 217 ). 

'l'he above description presupposes that the surgeon bas time to mnke a 
careful dis~cction of the superincumbcnt partg, before open ing- the wind
pipe-and, in the immense majority of in stances, eno11g-h time is affo rded 
for this purpo::;e. I believe, howe\·er, witb Mr. Dnrh:tm, that cases arc 
occasionally met with in which it is \'er.v important to hasten the stPps of 
the operation; and, in such nu emerg·ency, won Id rec(lmmcnd n plnn de
scribl•d by tbat author, and which hea:-;sures 11 -; that he hasadn.111tagcously 
employed in 23 instances. lo this method the operator (.standing- on the 
patient's ri~ht ;:;icle) places the forefinger of the left hand on the lefL side of 
the trachea, and the thumb on t he right, pressing- :-;teadily backward:; until 
bt' feels the pulsations of both carotid arteries. B.v sli:.rhtly approximating
thc linger and thumb, be feels that the trac hea is firmly and ~rcurel y held 
between them, and knows thut the safety of the great ves~cl:s i.-, insured, 
while the tissues ornr the windpipe are rendered tense. The finger nllll 
thumb thus placed are not to be moved until the trachea is reached. By a. 
~ucce~sion of carf"ful incisions, the surg-eon now cuts boldly down on the 
windpipt', the fiuger and thumb on rithe r f;ide helping him to judg-o of the 
po:;ition of the median line (from which the knife must not deviate), a,nd, 
].),·their pre,;surc, causing tho wound to irape and the trachea. to advance. 
The forcfing-er of the right baud is passed from time to time into the wound, 
~o make sure that no important vessel is in the wa_v, and when the trncliea 
1~ .rl:'ached the knife i;:; intro<luc:ed (guarded by tbe ri,zh t forcfinge1), or tho 
wrndp~pe may be seized with a tenac:ulum and opened, as in the ord inary 
operation. 

'rhe chief dangu from tracheotom v is from hemorrhage; instances arc 
on record in which the carotid, Ol' c~en t.he innominnte, artery 1 has been 
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wounded, while fatal bleeding has not unfrcqucntly occurred from tbc 
clivi:3ion of large veins. A1·teriai hemorrhaf{C s.houl<l, of course, becheckNl 
before op<"nin~ the trachea, and bleeding- vein!\ should also be cau~bt with 
bremofitatic forceps, which may be left in place till the trachea is opened 
and the tube introduced, when, the ,·enons congc:::tion being reliered, the 
b leed ing will probably cease of itst•lf. In order to avoid the risk of hem
orrhag-e, Ycrneuil, Bourdou 1 and Fowler recommend the use of a knirt) 
heated by the gah·anic cautcry, 1 and report several cases in which trneh. 
eotomy bas been thus bloocllessly performed. I cannot but doubt, how
ever, whether this mode of treatment will ever supersede tbe ordinary 
operation with t he sim ple scalpel. 

Laryngo-lracheotomy is, as its name implies, a combination of lnrrn
gotomy with traebeotomy ahove the thyro id isthmus. Its mode of Per
formance requires no spec ial descript ion 

After-treatment of Cas es of Bronchotomy.-In almost all 
cases, except those 01 foreign body in the a.ir-passag-e:5, it is necessary lo 

introduce a trar·hf'al ca1111la or tube, which 
must be worn unti l the power of brealhin;.r 
throuzh the larvnx i::. restorf'Cl. 'l' he tubesbould 
be ma'de of sil\7er, with n. cun·e of rather leb:S 
than a quarter of a circle. double, so that the 
inner canula may be remo\·ed and cleansed 1 

wh ile the outer retains its position, the twohe
ing seemed by mean:; of a button a.ttnched to 
the neck-plate of the outer one. 1.'bc neck
plate itself shou ld be so arran~ecl as to allow 
the cann la to mo"·e freely with the mot.ions of 

Fir;. 21s.-Tracheal tube. the trachea, and the inner tube should project. 
beyond the outer one for about a quarter of an 

inch, at eithl'r extremity. The canu la ::.hould be from two to tlll'ee inches 
in length, and, as advi:;cd by Howse and Parker, as lar!-!"e as con be con
veniently introducP-d into the traebea. For use after la1·yngolomy the ca nu la 
may he a little flattened, the tran!:::Yl.!ri;e being somewbat greater than the 
antero-posteriot· diameter of its section. 

r<~ 
1~10. 219.-Trousseau'~ tw0-bla<lcd tracheal .Fm. 220.-Elsberg's three-bladed tracheal 

forceps. forceps. 

'l~be canula above described, which embraces the improvement~ of both 
Obr6 ancl Roger, is, I think, prcfcraUle to either the ordinary douiJJe tube, 

of Paris, and rf'ferred to in the Briti.~h /lfedicnl .Jou~11al of April 2, 1881. Ht-'morr.h~ge 
from the trn<:h\"al mucous membrane proved fatal Ill one of ruy own cases, Uy g1l"lng 
rio:e to broncho-pnenmonia. 

~:i:~::\~~n11::::;~~f.~:;~~;,~.:.:r1~~~~:~;,,~~'i:~;y~::::~~~~~l:~;~i
1

:·~~~:~~r.: 
otowy by J>oinsot, of Bordeaux. 
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or the bivah'e crrnula of Fuller. Durham bas sug-gested a still further 
mollification, by which the Jeng·th of the tube can be regulated, by mcnns 
of a screw 1 to meet the emergencies of 
any particular case. Parker employs a 
tuhe, the shape of which he compares to 
that of a Gothic rather than a Roman 
arch. To fncilitntc the introduction of a. 
tube, the edges of the wound may be 
ea~ily held apart with two-bladed or 
three-bladed dilating forceps (Figs. 219, 
220), or, wbich is better, a blunt-pointed 
pilot trocar, as suggested by Dr Gaird
ner, or a fenestrated tubular trocar, as 
employed by P~an and Cohen (Fig. 221), FIG.221.-Coben's tracheal tube with 
mnv be thrust in with the canula, to be fcnest rnted trocnr. 

wilbdra\\'n, of cour~e. as soon as the latter 
is in place. Durham employs a" lobster-tailed" trocar, constructed on the 
same principle a!" Squirn's" Hrtebrated11 catheter. Flexible tubes are used 
lw :Morrnnt Baker. 
- 'l'he canula being introduced, is held in position by tapes1 attached to 

the neck-plate, and fastened around the net·k. During the whole course of 
after-treotment the atmosphere of the room should be kept moist and 
warm (from i5 ° to 80° Fahr.); the inner tube ~bould be frequently 
remo>ecl and cleao~ed, and 1 if the operation ha vc been done for pseudo
mcmhranous croup or diphtheria, lime-water or dilute carbo lic acid nuty, 
from time to time, be \'aporiz.ed throug·h the tube with an atomizer. 
Cheyne ad,·ises that the trachea above the tube should be plnggC'd with 
g:rnzc dipped in a 1-2000 solution of bicbloride of mercury, in order to 
prennt the membrane from spreading dow1l\rnrds. 'l1he plug shou ld be 
renewed every two hours. H ypodermic inject ions of pilocarpine are 
recommended io these cases by Duliscourt and other French surgeons. 
The expectorated matters sLoult.l be constantly wiped away, and accumu
lations of mucus or fal~e membrane remo .. ·ed witb a camel's-hair brush, 
feather, or "elbow-forceps" tFig. 222), or , as suggc::;ted by Bush, a ram-

FIG. 222.-Trousseau's elbow-forceps. 

oneut, like bnt smaller than that employed for the cef:ophagus (see Fig. 
223). As soon as the canula can be safely dispensed with, it may be 
1·cmornd, but thi::i s hould not be done permanently until, by leaving it out 
for screral hours at a time, it bas heen proved that the function of the 
h~rynx has been restored. Great diffirL1lty may be experienced in getting 
:id of the canula in quite young chi ldren, in whom the wall or the trachea 
IS so sort that it is s ucked in when tbe child cries, and obstructs the 
hrenthing like a closed rnlve. In cases of stenosis from neoplasm it may 
be necessary to wear a tube permanently, when such an instrument as is 
shown in }1 ig. 223, may be found convenient. 'l'bis is furnished with a 
hall-valve which offers no obstacle to ini;:piration, but in expiration forces 
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th<' air to pa~s through tl1e lnrynx, tlrn;:; 
~L~~~.ling the patient to speak in an audible 

ff il be rn .. •cessnry to perform bronrho
tomr in an emergcnc,·, nnd when a. trnchc·nl 
cnnUla cannot be o·bta inccl, the suri.rco11 
mny, ns su,!!'g(•:::.ted by Bloch, suhstitutc> a 
piece of drninnzc-tuh<', kept from :-;Jippin,2' 
into the trachea by transfixing it with a 
''safety.pin" In.id a.C'l'OS~ the wound. or mn.r 
hnH' recour:-e to excising nn elliptical por. 
tion of the tracheal wnll, and kecpin~ the 
ed!!es of the wound apart with retrnctor~ 
mnd C' of hent wire (the book~ of ordinary 
lflrg-e •·hooks and eycs11 "·ill an~wcr). ~r
cured b'" nn elaf:;l ic hand pussin.z hl•hind 

Fu .. '12:.l.-Trad1cal 1ull(' 1\'ith hall the Jl('Ck. (Fi!!'. 224.) lf npna.-a. per,.i~t 
al'tcr a free opcnin:.r has been madl• iuto 
the windpipe, the ~ur.;.rt·on mu!-'t at once l'l'· 

r-ort to onr or other of the method:- of practif:;ill,!!' a.rtiticial r<'!<piratinn 
already descrihL·tl. Dr. Be,·crly Hol~~~~~~ffl~~~r.~!e~~:e1~1 e~~~ i:11r~:~:11~~~ 

F-9 
thef:;urgeoncan.dircclh•inflatt•the 
paticn t ',.. chc~t throna h ~the 1 raclw11I 
tube, without incurrin,1? any ri:-k 

•cs- sc:;\I /t from contact with the F-C'crction~of 
the part. Thi:-; in~trument, or a 
double.actinE! hellow:-;, a~ n·com
n1L'1Hlf'd by B. \V. Rkbard,.on. 

Fie;. 224.-Wire retrurlors for u~c ancr trachc-- !-ihOuld be "employ ed in C'nf=e ~uffo. 
otomy. cation i5 thn•att•ned b\- fal:-c llll'lll· 

lll'ane acrumulatinµ- ·below the 
openin;:r in the trachc11; or, if ncith<'r of these be at hand, nn orclinnry 
hand hnll sy ring-e (re\'t•r;-:cd) n.:iy be Uf:;ed, as sug-ge~tecl b.'· Dr. Gret•n. 
Parker has de,·i:-ccl an i117enious apparatus for freeing the trachea from 
blood or fal:::c memhrane b~· ~11ction, infection hein,!{ pre,·ented by the inter
posi1inn of a hunch of iodoform<'d or carbolized cotton-\YOol lJctwecn the 
tu hr and the mouth of the opcrntor 

Choice of Operation.-'l'be rclati,·e nd\•antn,!!CFi of laryngotomy and 
traC'heotomy are :-till a nrntte1· of di~putc amon;:r practiertl :-ou r~eon~. Trnch
cotomy is preferred in all cases by 1\lt'. ~far:-oh, nnd Jar~·nµ-otomy or JarynJlO· 
tra.cheot0my by )Ir. H olmes, e~pcciall.v nmong- children. l\lr. Erich..;~n 
recommcndti larynf(otom~' for adult!-', and trarheotomy, ahoH the thyroid 
i~thmus, for chi ld ren; while Mr Durha.m conbiders that the ad,·antagesof 

~j~~~l~~e~~~ l'~r~~·~:~e1~)~ ~ton',~ tt~~~ei~ :; ~~;i:~l n;y C1~11~ ri~;d t J~:i t ~Jl~~~i t;~~kh~~n~~~ 
up. While I do not lwlicve that nny rule of uni,·er~al application cnn bf 
~Hfcl.'' laid down upon 1hi:-o que:-;tion, I would nd,•i::;e, in general terms, t~nt 
fro.d1Polomy {J1'frJw the i . ..;fhrn11s :-ho1ild he prefened, in all case:-; in which 
time is afforded for a cnrcfnl and deli\Jernte 01wrntion, but that if ~rent 
ha5te is <'~sential, la1·yn(/()fomy, which mny r<'adily L>e con,'erted l"U.h~t·· 
quently into larynyo-trof·heotomy, shou ld be performed instead. \\ .hen 
the operation i:-; req11irt·tl hy the presence of a foreign body in the wuul
pipe, a more definite rul<· may he ,l!h·cn. If the offrnding "'ll\:J!'-tnntt' he 
lodged in the larynx, that part itself mu:st usually be opened, lhough 
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LclTerts has under these c ircumstancC's succes~f1 11ly employC'd )1n.lgaigne's 
nnd }Jangenberk's operation of ~ub-hyoideon pharyngotomy (see Chap. 
XXXIX.), but if the foreign body bC' in any other part of th<' air-pa~!'-nge:';, 
tracheotomy is the operntion to he cho~e n . The ri::;.kf'I of tratlwotomy, 
1wr ~e, are not \'NY g reat, deatb in fatal ra:.;cs usuall.'' rC'$ulting from a 
continuancC' of the disease mt her than from the operat ion. The re~ult or 
the procedure, in my O\\'ll hand::: , ha ~ heen to ;.;twe thirty-three out of sixt~'
nine patient)'\ opnated on for all cau!'cs. 

IsJUHIE8 o.- Tin: CEsoPllAGUS. 

Wounds.-ThC"~e ha\'C alrPady bern alludC'd to in de~cribing- pen \! trat
ing woundl' of the neck, the treatment of which injurie . .., i~ complicatt•d by 
the CC!'<ophag-enl wound, through the difficulty thence ari:·dng in rulmi nil'ltf'r
in~ the nrtrf.:sary amount of nutriment. A patient with wound of the 
~ullet may he fed through an ela~tic gum catheter, introduced through the 
mouth, or, if, with suici<lal intent. he refu se to separate the ja\\'S, throufrh 
the nose. By this mrans n pint of beef-e~~ence, or of "eggno::r, ' 1 nmy be 
introduced two or three Limes a. day, until the power of degfotition returns:. 
lf thr wound ii' above the po~ition of the lnrynx, sulfocntion mny orcur 
from tlw !'<uprr,·ention of cedema of the glotti:'-an m_·ciclent which would 
call for the immediatP performance of Jaryngotomy. 

Rupture of the <Esophagus is a rare form of injury of which Charle:;, 
of llrlfai-.t, haf:l collected 15 l'ases; to t hese may be added one 01Jsc1·\'('d b.v 
Dr. Willi am Hunter, and others "'inee reported by How~e, Stank',y Boyd 
(two ca ... ei::.), Purslow, Bailey, ~\11<.•n, lforri!"on, and l"orma rl (two ca:--cs 
ob:-cn·ecl arter death). The atciclent ha:- usually occurred during the act 
of ''omitin::r, and the symptoms arc inte n i::.e pain \\'ith collaps:e, fo llowed by 
death in the course of n fC'w hour!';. .According to ]<'itz, the affection is 
l"till rarrr than would be indicnted bY the ahon• fizure f.:. manv of the re
ported c:u~es being, in the opinion or"this author, rf.a lly im;tan'Ccs of post
mortc:m ~oftening- and perforalion. 

Foreign Bodies in the Pharynx or CEsophagus.-Fon:ign boclie::; 
not unfn·qut•nt\,,· bccnrnc impnl'tc1d in some portion of the food - pa~:-;nge 
(u:-;ually, according toll . Allen, either at tbc JlOi'ition of the cric::oid carti
lage, or ju:--t aho,·e the crossing of the left bronchus), nnd produce not only 
Jtrcat irritntion and ditliculty of swallowing, hut may e\'en induce "'uffoca
tion hy pre:'Sllrc on the windpipe. 1.'he syrn)Jlomf.'l rnry \\'ilh the nature, 
size, nncl position of the foreign body. A fish-hone, bristle, or pin ma_v be 
caug-ht Uetween the ton~il and half.arches of the palate, and gh·e 1·i ::;e to 
much di!<iCOmfort, with tickling cough, dys phagia , and nau!"ea. A pointed 
hody in tbis situation may even perforate an important re!'~cl , and thus 
cau~e death Uy hemorrhage. .A bolus of food, arrested at the summit of 
the .cesoplrn::ru~. may suffocate the patient by prc~surc on 1he larynx i or, 
a;:o1n, a bard hody, ~uch as a bone or tooth-plate, may, if impacted , pro
duce ukl'ration of the resophag-eal walls, and penetrate into the larynx or 
other importn11t ~trnctures in thC' neig-hborhood. 

'~hr diagnosis is usually s11flic ic11tly evident from tbt· scns:nions of the 
JIIltu•nt, bul in any case of doubt Lhc s11rgron, hesides carefully in~pecling 
the> pharynx in a good light , shou ld sweep his finger around the part ns fol' 
as he can reach, and cautiou!!'ly explore the oo!:>ophagu~ with a .\:·ell-oiled 
probo.ng .. In some cas('s the Jaryngo:-:cope 1111.1.y be used to fac1llt atC' the 
exammat1on of the upper portion of the gu llet. 'l1boug-h the foreig·n body 
l'nn thus usua lly be di~covered, if pre~ent, a small s ubstance, such as a. fish-
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bone, may, from the pecnliarit~· of its po~ition, elude detection c"·en nftn 
careful nnd repeated exploration; on the other hand, the ~cn::ation~ of the 

patient may continue to indicate tbe impaction of a foreign body for a 
long period, when none is really present, and cesophagotomy has nctually 

Fm.226.-Swi,·cl probang. 

been pel'formecl, on more thnn one occasion, without any substance bring
found which could account for the patient's symptoms. 

~l'rPntmenl.-If sutfocntion be threatencd1 unle~;; 
the foreign body can at once be seized and remored, 
tracheotomy should he resorted to without delay. Jn 
even- cai::~ an effort should be made to extract thl' 
fol'(_'fgn hody through the mouth, and this can usually 
be done, either by simply hooking it out with tht> 

~ 
finger (if lodged in the pharynx). or by the cautiou~ 
use of cesophageal forceps (Pig. 225 ), or of the hon•c· 

I~~;;
~"': T.->}f1,· hair or Rwh·cl prohang Lamm has succeeded in 
"' wn:-hing out a foreign body from the cesopbagus hy 

i;;.yringint! through a flexible ca1heter. Dim•more bn~ 
~ucceccled hy forcibly clt>pressing the bnse of the 
ton.r.rue, and thus causing retching, with cli:;lodg-ment 
and ejection of the offending sub~tance. If the for
eign body be of such a nnture that it will not he 
likely to produce injurious consequences in the sto~na~h 

Fro. 22t.-11or!'chnir pro- or howcl~, as a lump of meat, or e\•en a small com, 1l 
1>ang,or Jl, 1,111,,1eur. may, if its extraction prove difficult, be pushed Oil· 

wanls into the stomach, with a sponge or ivory· 
headed probang.' If, as occasionally though rarely happens, a forcig.n 
hocly in the gullet can be neither extracted nor otherwi~e disposed of, it 
f-'hould be remo,·ed throug-h an external incision by the operation known 
ns 71hurynyotomy or (.f!Sophagolomy.t 

<Esophagotomy.-lf the foreign body can be felt externally, the 
opl•rntion should be done on thttt side which is the most prominent; other· 
wi~c the left side is to be chosen, as the c:esophagus naturally incline~ 

1 Dr. Stewart has reco1·ded a case in which a livefis!t was thus successfully dis· 

po:e~~f1~eh:r insi~t:i upon a di:1tinction betwet1n thest1 operations, and pr1:1fers ti.ii! 
former. 
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.;omC'what in that dirccLion. The pa.ticnt should be anrcsthctizcd, anti 
plncl'tl in a. :-upinc position, with the. h~a? an~l shoul~ers .a little rnisetl 
and the face somewhat arcrtcd. ~\.n 111c1;;1011, four or h\·c 111ches long·, j;; 
1mu1C' in th(' "\llll'C iJC'tWC('n the trHl'hea and tho ~tcrno-mastoicl lllU!'Cit', 
tw~inning- ahove, on a level \\·ith the: top of the thyroid cartilu~c. 'l'his 
inci,.;ion is cnutiou!-- ly clC't•pcncd, the 01110-hyoid mu~cle, and the outer fibre•:-: 
of the sterno-hyoid and stc>rno-thyroi<l, bein~ divided, if ncces:-'ary i tl11• 
1·arotid t;hl'nth i,.; cl.lrefully drawn outwart.1~, and b{·]{l with a blunt hook, 
thl' trachea arid thyroid gland b<.'ing 1' in1ilnrl ,v drnwn inwn1·d:;. If the 
foreign body can now lie fr.It, the ll.'sophagus may be iu<'isNI direct ly upon 
it; othc>rwi:--e a :;ouncl or curHd forceps ...,hould he introduced throug-h tht~ 
mouth, and mncle to project io the wound. thus afforclin~ a guide to tho 
point at which the .zullet should be opl'ncd. The incision may b<.' ~uh~e. 
11 u1•ntly enlurged dthl'r upward~ or tlownward~, and tho f'orcig·n body 
1•xtr:1ctcd with the fingN or for('<.'p~. Qut'inu and Ilartm nn :;uggest that 
if the forei)!n body i~ too low d0\\-11 to be re11chl1d from the neck, co"ophn . 
~otomy ~hould be praeti~cd through a preliminary inc+ .. ion into the 
po:-tt1rior nll'dia:-tinuni, effected on the left ::;idt: of' the ~pi nu I column, hy tlw 
1•1•-..(•c·tionofthrrPrih::;. 

t-;peeial care must be taken in tht' operation of cesopha~otorny not to 
wound either the inferior thyroid artel'.\' or the recurrent Jaryng(•al nern•. 
Till' inci:-.;ion :-hould be allowed to heal by granulation, tht> patient. being
fl'd throu!!h n. ratheter. U!i after an accidental wou11d of the ce~ophn::ru:,;. 
Thi,, operation i:-;e~:--entially that which ha:-; been succesi:;fully performed by 
Nyme, Cock, and Cheever, 1rnd i-eem:-; to me> in c•\·er~· wny preferab!(• to 
that hr a median inci~ion, which wos recommended b\· .:\elaton. Tit(• 
1·1•Ji11lt~ of Cl'!Sophagotomy for the rc•monil of forei,~n ~bodie~ arc quite 
1·11(•ouraging, 145 ca:-e:; to which I ha\'C refercncc1i1 having g·i\•en 106 rl'· 
i·ur~ries and only 311 t.leath:-;. 

CHAPTER XIX. 

IN.Jl.l:IES OF TIIE CHE ST. 

C0~1'USIONS. 

Contusions of the Thoracic Parietes, Unaccompanied by 
Visceral Injury, are mrnall.v of hut trifliug- importanc·c i if thcrt· bt• 

l::Ft:1~~:;~,:::~·i~~:~~~~'.~dl~~§r~~:,:r;r,~~:,~:::,~~~.,~:'.{~~~l~,~:£~ ~:r::~1· 
1•hr-.1 i" the formntion of an ah:--cr,..,. benC'ath the pectoral muH:il'; !suppura-
1in11 in thi:-; !-iituation urnr continue for a con:-.itkrablc time without IJein~ 
M'n!{nized, pointing at last probably in the nxilla. Tiu' lo<'fl.I symptom,; 
'.lfl' ncce11-,;arily ob:--cure. ('1Hhi1'Lin g- mainly in ~'l'l'al pain and gt•nNnl swell. 
111~.o: the wh01t· pectoral region; ~hould, howHc'r, tlwse symptom~ folio"· 
1111 ll1Jt1ry, and eoincide \\ ith the constitutional evidences of the cxi:-;tcnce 
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of deep-seated !mppuration, the proper treatment wuuld be to cut down in 
the dire('tion of the muscular fibres, enlarging the exploratory in<:i~io 11 
~uh:-:l'qucntly ns much ns mi,i.d1t b<' net·r$sn ry. 

Contusion Accompanied by Rupture of the Thoracic Vis
cera, without correspo11ding· fracture, aud '' itbout externa l wound, i~ a 
rarC' ancl dangerous nccick•nt, whicb may result. from the contact or n ~ 1wn1 
ball or piece of shell , from being run over, from falls from a hehdll, t·t(' 

Rupl11re of the Lung has been occasionally observed undC'r thl'~C tir. 
cumr..;tances, and ca::.;cs arc recorded hy severa l writers in which, in ~pill· 
of the ~C\'Crity of the injury, the patients recovered. The :o;ymptoms nn· 
tho!-<e of wounded lung-pncumothorax, with, perhaps, emph) ~l'nia, hremu
thorax , hremoptysis, and, at a Inter period, pleurisy aud pneumonia, witl1 
accumulrition of pus or scr um in the pleuru\ cnvity. Thl' mechoniim1 nf 
the le!:'.ion in these casPs is, douhtless, as poiutecl out by Gosbelin, thnt, at 
the moment o f iujury, the lung is distended by iospirotion and tlw gloui~ 
spa1-111oclicallyclosed, thus preventing the lung frorn yielding- to thl'!-iUdtll'll 
pre!-8Ure. I have ~een three coses of this kind-t\\'O at the Pennl'yln111 i11 
Ho~pitnl, one under the core of Drs. E. llart~horne and C. C Lee, in whit'li 
the IC'ft lung was ruptllrcd , and which proYed fatal on the third day, aml 
one under the care of Dr. ·w. Hunt, fatal on the ::;econd day i and a third 
under my own care at thC' l~piscopa l Il o~pitn l , in which the injury alft•c11·1I 
the ri :.rht Jung, death following on the fiflb day. In the lattt'r ca~e 1111· 
rupture \nl & superti cia l, nnd 1here was no h::emopt.ysi~, thouf!'h tlic l'>JlllP· 
tom~ of h.emothorax. pncumothorax1 aud plcuri::iy were well 111ark1·d 
This rare form of injury is ch ie fly met with in young" person!':. 1 Jt nppl'Ar~ 
to be l<'8S farnl in military than in civil life; 40 ca~cs which I ha\'e cnlleett·<I.' 
and which resultl'd from various forms of \'iolence other than !?'UU:-hot in· 
jury, hadng gi\'C'n only 12 recoveries, while 25 co:-r:; recorded hy Oti:--;1~ 
huving- occur red during- our late war, gave 11 reco,·crie~. The lrt>olfl1l'nl 
of this fo rm of injury is that which will be pr0~ently clc:e:crilJed as 3ppro
priate to wound:-; of th <' lung. 

R111>lwrp of lhe J-lt:'arl, unde r similar circumstance:::, i:-i, I i.Jelicrr, inr:i
rialily, though not Rlwnys instantly, fatnl. Gnmgc•e ha~ collew·d 28 c11~t·~ 
of rupture of this ,·i~cus (including one oh!'ervt'd hy bini-;t>lf), in 9 of 
which thern was uo fracllll'l', and "either no bruise of the thoriu·ic p11ri1't1·~ 
or a ''e ry s li,l!ht one." The pericardium wa~ in met in at lea~t halt of tl11• 
cn~es, and of 22, in whid1 the precibe ~l'at of Jc~ion wa:-- noterl. the rii:ht 
\'entriclr was ruptured in 8, the left in 3. the ll'ft nuriclc in 7, a111.l the rii:lit 
in 4.:J The lonµ;c:"-t period during which auy patit•nt sun·i\'t•d the inj11r1 
was fourtt•en hour~. but a cnf<c has receutly b~en repo rt ed b.\ Hou,.e Hou·1 
in which a pa.ticnt li\·e<l with rupture of the ldt 1•cntricle for ~enu da.1-. 
Barth c~llccterl 24 ca~es of :;pontaneous r11plort' of the ~1earf (i. e., 111,( 
lraumal1c·), and in evt•ry in~tance the ~eat of \ei-;ion wos in the frjl rr11· 
triclP; in !'iome of thc!:'e CR!-iCS the cardiac wall appeared to hal'C given \1a.1-
by repeated :-li~ht lacerations, <lea.th not havinf.{ en$ued in some i11:--tan<·1·• 

for several (2-1 I) days ofter the first manifestation of ~eriou!' :0.ymptoni~ 
A more recent nnaly:-;is, by Meyer, of ca!:'es repllrte1l ~ince 1870, ~i1e~ ~;i 
ruptures of the left i-enl1·icle, 7 of the right cf'nlricle, and 4 of tt11 

JQ:1r!1:/ ao? i~~:r~~:o;l ~\ ~~;, ?\l~~t;~~:>e~o~;e;:s;! 01r°:~~~,;~11:~~~r:~~ti:r!~ 1 ~a~:t::~hJl;:~~;/::·. 
thorax, Wl'l'erderred to. 

1 In the fiftl1edition of this work, 39 cases were tabnlatt>d,and anadditiounl{(11lAl ) CAS" 111111 sinc:e been recortl1·1l Uy llott.. 
3 Dr. Packard ha~ reported a case of traumatic rupture of both auric!~ aud of tli• 

jllh:r-auri<:ularseptum. 
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right aurirle. The lert ventricle wac; tbe part involved in almo!;t all of 
the 176 caseg collected by Ordriozohi. 'L'hc rupture is usually pr<•ceded 
by either myocarditis or fa.tty degeneration of tlie cardiac wall. Internal 
ruptnres, that i:-;, of the valves or :-opta, are less seriou s l e~ i ons than tho!-'<~ 
involving the walls of the beart i recovery followed in a ca:-;o of this kind 
recorded Uy Dr. Todd. According to Terrillon, internal rupture il:'i most 
apt t.o occu r when the heart is in diastole. 

Concussion of the Lung.-Lc Gros Cl1.1.rk has dcscrihcd as a 1
' se ri. 

ous funclioual derangement without organic l c~ion," a. cond ition of the 
Jung, resulling from externa l vioh•nce, and ,·cry analogom~ to ('onru~ . .;ion 
or the brain j the symptoms arc dulne~s Oil pcrcn~~ion, with diminislled 
rci-piratory murmur on the injured Ride, and puerile rr~pirntion ou the 
other, attended with ,!!l'Cl\t clp:.p11a:a, hut without COU,!!h or cxpcctorntion. 
'l'hc ~ymptoms cli::-nppenr i11 so ~hort a time (forty-cig·ht ho11r:->) as to for bi rt 
the idea or nnv ver'' !"erious Or!!ani(' le:-;iou. 

Other CoinptiCations, which arP o:ometimt•s mC't wilh in eonnection 
wilh contu::;ions of lbc thc:-it, ar" Plf'1o·is11 and Pnt!11mo11ia, Cardilis and 
Penca1·dilis, Cerf'bral Conge~lion, front inlerf<•ror1ce will1 the rP::;piratory 
function, as wlwn a man i:-i partially Uuriecl benealh a f'allin;.:- brink or earth, 
and In.flommalion and 1wb~equenl :3117Jpuralion fn llw Mnlia:slino. J t has 
hren propo!:'ed to trepbinc the ~ternu111, in order to e\'3cuutc an ah~l'C!';s in 
the anterior mediastiuum, but the symptom:-;, while suppuration was co n. 
fined to thc sulisternal reµ:ioo, could hardly be su£1icientl,v di:-;tiact to wnr. 
rnnt. the opet'Ation, while it would, of course, he unnccessnry if' the abscc~s 
pointed on ei ther ;.;idc. Krabhel bai:oi recorded a. reniarknlJle cnse of 1·upture 
uf the thoraczc d11d followed by ch!flothorax and death. 

'\Ycn: :,rns. 

Non.penetrating Wounds of the chest u8uo.lly prc~ent no features 
of ::;pccial inten1 ~t. 'L'he s\11',!!COn !-ihould be very cautious in his exumina. 
tion of these inj11ries, Jest he ~houlcl unfortunately convert the wound i11to 
one of the penctratin,!!' \'3.riely. H ence the finger e.hould he ni-cd in pr('fer
euc<> to the probe, and if for~ i µ-n lJocli<'s an• lo be renw,·ccl, tbii-; should be 
done with the utmost :rentlene~s. 'l'be dior1110 . .;~·.<; must he founded chiefly 
on the ah:->eDL'C of tho:->c symptom:-; which atknd penetrating '' ouncls, 
though certain of thf.-'!-<C (as b:emopt,vi;is) may be pre:->enL without the 
thoracic cavit.y b(•ing- dircctl.v invoh'ed. Jt is ~aid by Poli1nd at1cl other 
writers, thnt trainnoltc emphy.•wnw may nccompauy non-penctr:itin~ chc~t· 
wounds, the air being, a::: it were, sucked into t.he s11hcutnneo11:.;; arcoln.r 
fosue by thf' motion of the thoracic walls in respiration; hut while l would 

~t~rte~:~~ ~::: ~~::!~~~t~r:~:~~~~:~1~1:c~1\1 :;~~~~~·t!~1:~~i~tP ~~:~b~~~:~:rt':~ 1~~:~~~:~ 
pre:-;umplin· c·:idence that the pleural cavil!' is implicatl'd. The lrf'almt'nl 
of tbeRe injuries must hf' cond11c1rcl on tho"e principh.·s whit·h g-uidc the 
!'Ur~con in the managcna·nt or l'itnilar wounds in any ot.her part of the 
body; aclrnntng-e may often be derived (esprcia lly in C::t!".Cti of olJl.iquc 

~:~i'~c~\·:~1~1c~) fr~~1~~~1~ '~;~~1 ~~~br~~;~roa~~:~i ~~ h~~1/i~'.~~~~~~~~ f~~e acfi~~~~ 1 ~!~·1:J 
thu:" le:o .. en the chance of the formation or a fistulous track, t.he prc~ence of 
whi,ch would ;nearly cil•lay reeO\'<'ry. 

Non.pcuetrnting wounds of the chest may he n.ttcndcd \\'ilh troublesome 

;;11t~~?~·:;~ t~1t~,~~~;;~;, ':,'.~~~.;;:" :ifo~; :~0 ~1:1 cL:~i,~~~::-~ L ~~~e iJ~~~:.~O·~·~.~~ u~1~1 ~1~1 \1~~ 
voh ed rn cases of penetrating wound. 'J'bc treatment would consist ia 
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the usr or li,;rature . .::, or, if the;;.c could not he employed, in the applicntion 
uf a. compress and firm hnndag£>. 

Penetrating Wounds.-Thcsc may be bci'L !-'ludicd by cont'iderinµ- in 
:.;uccc~~ion- 1. W ounds of the pkura and lung; 2. Those of Lhe prritur. 
dium nnd heart: 3. 'l'h o!'e of the aorta ;rnd ,·e na cava; and 4 Thoi-e of 
the anter ior mcdial'tinum. 

l . Wounds of the Pleura and L ung.- Thr costal pleura a lone mnr 
Ill' wounded, the pulmonary pleura a11<l lung being- uninjur<'d. 'l'hi:- i:-. mor'e 
upt to otcur with incf . .,ed wounds tban with thoH.' of any other ,·uril'l)'. 
There is no symptom, howen·r, on whieb the :-u rg(•on can rt· ly to di1'tin
gui:-h the~c cases from tbo!'e in which the pulmonary ti:-t">ue it:-celf is iu. 
valved aud wh ich nre certain ly of more frequent. occu rrence. A wound of 
the lung- ma:· ex ist as a comp litalion of fracture of lhc rib~, a~ \\-as men. 
1io11ed in a previous elrnptcr; tbe injury in ~u('h it cn~t', being of the nature 
of a !:iubcuta.neous lc1'ion, is of a less se ri ou!:i characte 1· than u. wound <:om. 
municating with the external nir. 

iSyn171lom1-;.-'l'bc~e arP u!".ually well mnrkrd. The t;/iof'lc is in 1110,.t ca"l''i 
,·t>ry dl·cilkcl, tbrre h• grcnt rly.~pnrea (the re,.piration being chiefly <liaphra.z. 
111ati('), '' ith pa'in at the l:'Cat of injury, and a :-chort tie·k ling f·o11gh whith 
i ... , cry di .. tre:-c::-ing to the palient. Ham1u71ly::;/.-; is ui-ually, but Ii:· no m<·arh 
iurnriubly, prc::ent, the cxpcctoratl'CI nialtl'r h<-·ir1g- frot hy niucu;; mind 
"ith blood, or niore rarely pure~ blood in co11::-idcntlJll' amount. Ew11hyst'ma 
a nd 111w11molhoraJ (1he fo rm er co11::ibling in the diffusion of air throuµ_h 
the areolar tii::;~uc, and Lhc hiller in an accumulation of air in tbe plcur1d 
rnvity) are very co n~tant :-;ympLOm~ of tung-.\\'Ound:-;. though tlwy rnuy 
a('compnny wounds in\·o l\"inµ· the pleural canty only-t•mpbpemn, iuckt'd, 
:t<'Cording to some wrih•r:-;, bt·ing mt't with in ca:-t•:-. of non-pe1lt'truti11ir 
wound. rrromrilopna.:u i:-., perhap:5, more t:lrnracteri:-;t ic than any otbt•r 
sin:,d<' symptom of a wound of the Jun)!, thou_!!h I h:t\"C wilne~~C'd it in 
f'a!'-C::i in which then· wa:-i t·,·ery l'<'UtiOll to bcliHe that th<' pleura alonC' 11a.; 
iujlm'd, and it i~ sa id by Pra:-.t•r to be OCCil!'-ionully pre~t-nt in \\'Ollllds Ill 
whit h t•i·cn the plcurnl ca rity is enlirel.r unhurt; iL e·un:--.i::,t~. as its 11am1· 
implies, in a. ir pa~sing in nnd out of t he wound during the act of l"l'·"Pirn
tion. Ext1!r11al hemurrhay~ i:; of coUl'.-e prc:-;enL in grcatl'I' ur le:-~ amount 
i11 every ca~e of pcuetrating wound of Llw chc::.t, but a. mort• scriou~ 1')"1llp
tom is hemorrhaJ.!C i11to the pleural ravity, !-(iv ing ri ... c to thl-' complic11tinn 
known 9,. hamwlhorar. J!t- rnia of lhP lung, p11e11mo<·tde, or pneuowlo<.·elt', 
j,., a. rare· :-equence of 1w11l'trating: wound of the chest, nnd is more apt to 
occur after cicatrization of the external wouml than a~ a prima ry ph(·
rwmcaon. Pneumr)lda and pl•'uri.-;y, in the orclinar: "l'll~C of the:-;c wurrl,.;, 
are \"Cry :--.c ldom met with, though i110:11un111tio11, limited to thr traC'k nf 
the w<Jund, probably occurs in mo~t ca::-e~ of lung.wo und which arr not 
mpidly fata l ~ Pjj"usion (Jf .-;Prum and emJ!!l''ma. he•ing oci:a"ionat till(! Hr.1 
,L: l' :l\"C' complicat ions of the la ter :;tage:-:. ol the injur.''· Gollo11se nflhe lun(I 
i..; prob<tbly a. lei-is frequent occurrence in penetrating clJC•!:it·wound:-; th 1111 
was formerly suppo~ed. It appear:-<, when prl':-:rnt, to depend upon tht· 
1·omp1c,;:-.ion caused hy pncumolhorax, or b) the \'arious forms of liqui1I 
pffu:-:;ion. 

Dwy11nsi.:;.-This can common ly be made witho ut diflicully, by notin_!! 
the prc!'-cnce or ab$ence of the ,·arious ~y111ptom :.; above enumerntl'cl. ll _1~ 
to hc olJ:-;cn·cd, however, thrit no one of them bin i:.self pathognom?nit·, 
11J1d tlie warning ca.nnol he too often repeatrcl, 1hat no exploration \\'Ith a 
prohc or finger :-hould be macil' in any ca;-;e of doubt. 

1-'rogno.-;/.,·.-Th c prognosis in any cai-;c of wound of the lung should lw 
\"l'I')' guarded, a.t lea;;t during the fir:;t thrN• clay:-, though in a pcr,on or 
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ii<'nhlw ron"titution, with cnrc audjudicious trcntmeut, recovery mav often 
be oht

0

:tint•d. Qf the dilfcn•nt \'firi('lie:-; Of WOU llrJ. thC inCiiif'rf oi· 7JU,,;ClU1"Pd 
arc \c:-.s cln.ng-crous. than thC' lar·eraled and t·ontw·wd, :tnd of g-nnshot 
wound.,, tho.-c which are pt>rforating, or thro1tyh and thro11uh, g i,·e niorP 
favorohle rc,.ult~ than tho:-1c which arc merely penetralinu, the mi%ile or 
otlwr for<'i!!n body loclg-in;! in ~OlllC' part of the thoracic cavity. The mm·
talify afler g-un:-hot wounds of lhe chcS<t, aecompaniNl hy !C's.ions of 11.,~ 
thoracic d:;;ccrn. was, in our army durin!! the lo t<' wnr, rwnrly ()3 per cent. 
Wound~ of the rool of thf' lung are much more fatal than those of tht
~11rfflt'e. 

1'reatme11t.-l"1Hkr thi.- hC'nd I :-:.hall first dc~crihc the treatment appli-
1·nble to \un~-wound~ in g-cncrnl, cons idC'rinz ilftl'l'\\'a1·d~ ~uch modific:llion,. 

~: ~~~£~ r'~~~·c~1.~1 ~~~1 l~i~·c:\ ~i~~~s~o '~~ :1t~o~~~~~ i~l~-~~~ n:~:;~c:~l~r~.~~: ~~~~;>~·:It i~~ : ~ 
the nuu1rc of Lhc wound. Jf it he inci.'1ed or 7wnt'furNl, Lhc cx1ernal open. 

~n~0~~l~~~I~~ l~e~d a ~a:~1 ~;~~~, i ~~~ ~:\~.~~ i•:~~~ ~; 1~~1~1~~ ~:i ~~~ ~~~t~1;~~i·~~~1 ~ltcfr~:1~r;: \~;, i ;,'~ 
i-;ix dun<. B.v thi" time, iu a. fa\·ornble C<l"'l'. tlw \'i1"teral il'sion will ha,·c 
heen r.rpairecl, and if thr ext<•rnnl wou1.cl it,.elfha\'<' not united. it will haq• 
l)(l(•n con,·rrtrd into a conipnrati\•el.v superfil'ia\ injur~-. In the ca>'c of n 
J!Unshot wonnd, aE; the part will nece~sarily ~loug-h, the sur;.~eon ~houltl 
content him"l·lf with rcmodng all foreig-n bodies thnt c:an he di~CO\'erl'd 
without dang'l•rou:-: intcrf°<.'rt'nce, then nppl,ving- n. Jig-ht n11tif:eptic drrs~ing 
and pro\·idin~ for drninn~t'. B. ll owarrl, rc\·i,·ing- n.n old ~ug-µ-cstion, ha~ 
propo.;cd, under tht' nanw of" hcrnu.'tically ~ealing-'' chcsl-\\'Ollncb, to pa.re 
the ed1e,.;, thus con,·erting- the rxternal opcnin,z into an in ci,.;C'cl wounrl. 
and th{'n to bring- the ecl,:.r<·~ to~C'lher with ~->utui·e:-; aml collodion. The 1·t•cord:-; 
of the Surgeon-Gencral'i-:. Offil'C', howe,·cr, ~bow that, thoug-h ingeniou:-; in 
theory, thi,.;. mNhod i:::. un:,.;,ucce .... ..,fu J in practiC{', 42 out of fi9 ca:,.;,e~ in whil'h 
it wa" tried clurin:.r our late war ha\·ing certainly proved fatal, and Lut :~ 
of the rcmainin,!? 2i lwin~ looked upon by Otis a,; autbrntic in:;:.rnnces of 
c1>mplctr and perma.nrnt rccon•ry. 1Vhate\·cr lie the n:l.t11re of the wound, 
/!fl'f\L comfort nHt)' often bt' affo1·dcd the patient h.v fixing tbc injun·d :; icle 
oftlw thorrix \\'ith IJroad !<tripS< of arlhe$i\·e pla ::-.ter, an OJJCning bcin:.r, of 
cour:::c, lrft oppo~ite the wound. H luemopt_v:;:.i~ be pre,.cnt, ice shoul d I)(' 
frrel .'· applied to the <'he~t. With rC'gard to the ConNldationol Treatment 
nppropriatr to ra.,.e,.; of wound of the lunQ'.. con:-;idC'r:1 hie difference of opinion 
at prl'~ent cxii-ti::; amon;r prncticnl ~urµeon~. Until \\·ithin a. few yt'ar:-; it 
was cn..,toma.ry to advi,.e vene~cction in almo~t nll Cfl-11•,.;, both to n1TC1<t 

~~~~ 1 ~l:~{~::~1 ~:,.~~i~1~:.~ogii:.~!~~~i,c a~~a~;~~ti ~1~1:1~~~ ~~ ~:11 ~ r!~~:;:iL~ \1: ~11~1\~· in i:~:~.~cl 

~~~~j(:;;\i~~t::1~~}ijj\\\f /.~~,:~~~lf~~!f~;~\f~~~~ft~~~1;::¥~J;::;: 
!ii~~~l'l:l~1~d~ ~~1;1 :~~~n ~ ~~~11~c;;~:~~. 1 i1c c~~ p~~~~;1f~? ~~n1:~ i: :~a~{,. f 1111~~·.~~~i~;'. n 1ce1 ~:~1~\~ 
found no reason to ad0pt a tliff<'rcnt mode of trt'ntmcnt from that which 

ir~~~~~ai.~~l~f ~@~~~:2.~\~],.~;~!1~~~~· 
~lances arc reported of the performuoce of paraccnlc~is or of the enhLrgc-
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mcnt of wound~ for l he evacuation of effu!?'cd bloo<l." ~till more emphatic 
Jangunge is ut-ed by Confederate Surgeon~:-

" El1ually 1inphilosophical and more injuriom1. in ouropininn, than even the useor 
the Ja=-t class offlt'dativ~s tantimonialsJ, is tht> limt•-honort'rl ali~urrlit.vof ve111·~i>ction , 
l tcoi1w!I to nscnihaluwd in t lwdictnof'lht1 hig:ht-slauthnrity,' nnrl comwcratt-dby 
tht'c.wlishwisdon1nf' tlieanci1•ntil,' and, until rt'tt-nll,v. th" pr .. c.-pthas m"twithsub
mi!'lfli\·e and unqtH'Sliouing ncqnit>gct·!l<:t'. \V .. artl j.?'ratili~·cl to tind that in all thr 
c:1!wgof artt-rial lwmorrhagecoll1•ct.-cl in theoffict>oftl1t>inflp1•clor,11ot nnti!Srerort!'d. 
wln•rt"i11 tl1c t-xpedient was prndi1wd liy a Surgt'oll of tht' Coutt>ch•ralt' 8tatt'S .•. . 
For tn111wafic puhuonar~- lll'morrhage the measure appt>ars to us not only liazardous, 
hut actually iujurious."1 

The constitutional treatment whic:h I would recommend, in fin\· CR'.-'C of 
wound of thC' Juug, whether from guashot or other form of i njury~ consii-ts 
in the ndopt ion of tho:-;e measures which are adapted to facilitate the work 
of nature in the reparnti,·c proce$S. Pro.fuunrl quiPI nnd re:jf, bolh phyi-! i
cnl and men tal, P.hould l>e l'iµ: idly insisted upon. 'J'he diet should consist 
of such sub~ l ance~ as are mosl cai=:_v of di~estion, n.nd are yet i;:uffitient ly 
nutritiou~. ~l ilk is probably lwrc, a~ in other ~C\'Cre injuries, the n1o:;L 
gcnerall.r ~uitahle- article of rood. Opi1rn1 ~hould he rn .. ·ely adn1ini,.;tercd in 
almo:-t all ca~c.::. its con~tipating cflect bcin~ obviated b.'' the occa~ionul 
utoc of mild la.rfffit·e . ..; or ~impl<' cne111ata. /Jiophoretics may be rmployi•d 
it' th('l'f._' he mnrkNI febrile l'f'action, a nd if p1urn111onia or pleuri~y occur, 
they may l>C' treated a:-; if idiopathic affectio1rn, it heing remembered that 
t he infla111111ation in t hrsc ra,.;es il'l usua lly limitC'd to t he immediate nrig-h
horhood of Lhc i-ea t of' injury, a nd is, indeed, a. part of the natunil proce~s 
by which the cxistin~ le~ion i ~ to be repaired. Bref:-tea and e\i·en brandy 
will, nccorclin:.r to my experience, be more often required in cases of lung
wound than calomel or antimo11v. 

Com7Jlicolions.-Thc complic:iltioni: of wounds of the Jung which require 
~pecial c:on1'iderniou arc ( 1) hPmorrhoge (whic:h mny be P:rlernal or inlo 
the plt!wral sar·). (2) pneumolhora:r n.nd Pmphysema, {3) hernia of the 
Jung- tb=-ue, and (4) serot1s or pm·ultmt aaumulalions in the cavity of the 
plcurn. 

( I ) llemorrhoge may a.r ise from a wo und of the lung- itself, or of nn 

~.~;~~~~~~;~;.!~·1 ·t~ 1l~es~~~~;::1\11 8;~1:~1~l;1 1:1~·k·r~~t~;~·: ~~~ef:·,~~\1 ~~-~~~:~111 :,~;.ni;n1~~~~ 
Bible, secure the injurrcl vessel with <louhle li ,!!'atures; if this be imprncti. 
cable, comprcsS3ion inu~t be employed, eiLhcr l>y 111ea.ns of De~ault. 1s com· 
press or /ierre-fines, or, if thc~e will not suffice. hy means or manual pres
!Sure. Desault's eomprc:--~, which is well :-pukcn of by Otis, consi::it~ of a 
piece of i-;tron,!!' linen or mu!?'lin, pressed through the wound, stulfccl with 
lint or cha1·pie, nnd then drawn outward:; a;:ainst the rib. lt. haR brt'n 
propo~ed Lo facilitate lig-ntion of fin interco8ta l nrtery bv first excising A. 
porLion of the adjacent rib, but un less a fracture or otber. injury or th(' rib 
it!-iclf rcndere'l such an operation nece~sary (p. 2<i!J), I ~bou l cl hardly think 
the surg-eon ju::.;tified in it!') performance. A strong <'atzut lig-nture Jlllt_\', 
however, be passed completel.v around the ril>, and tied on the out ... ide, a 
Hmall ,!!auze compre~s being, if necc~i'nry, intcrpo~ed between the rib und 
the bleeding- ves~cl. Hemorrhage from the internol mammary orlfr!I 
shoulJ be treated hy li}!ation of that ,·essel, which, in the upper interco.,.Lal 

~:~~~~~;.~~:>~1~eh~·~~~:~,~~!11~~ t~~ c~~~~\u:ari~~f~~~~\)~~·~;~ it ~~ct~:1~r~1:~\~r(r;~ 
!?'Oas more fully lo expose the artery. A successful rxample of this 01>e-

1 A Manual of i\~ilitary Snr,t:'t>ry, pr••pa.rtid fo1· the Use of the Confed~rate Statd 
Ar111y, pagt· U7. H11.:hmo11d, 1803. 
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nHion bas been recently recorded h_v '.\fadclung. If hemorrhage proceed 
from a wuund oj the lung itself, the blood may ei;;crqw at the cutancoui-; 
orifice, may bC' coughed up through th<' nir-pns-:ag-e:.i, or may nccumnlute in 
till' cavit.v of the pleurn, g-irin.~ ri ~c to the condition known a..; lu:em()//iorax. 
Thi !:i co1idilion may olso al'ii':ie. though more rnrcly, from wouncl:i of the 
interro4al or intnnal mamnrn.ry arteries. The rational symptoms of 
hremothornx n.rc those which chnrnc:tcrize loss of blood in g-cneral, such as 
faintne~s. dizzine::;s, and pallor. with disturhan('C of the re!-'piratory func
tion, dyspno:a, rcstlcS:oine~s, etc. None of tlwsc are, however, in any dc
J!rec pathog-non1onic, and death from hremot hornx may take pince without 
the pre\'ionl' occurreore of any symptom crrtainly iadicatin:- of wound of 
tht> lung. 'l'hepliy.-;ical .r.;iqni'j, when present, are more trust worth_\'; they 
consist of enhu-g-cment of the injured side of the chest, with bulging of the 
intercostal ~paces; a.U:-;er1cc of rC'spirntor_v murmur, and dulnefis on per
ru;;:~ion-g-radunlly increai:;;in!.! in extent, and the line of dulness ''nryin!! 
with the po:-;ture of the patient; the gensa.tion of a. wa.\"C~ of fluid, or of 
splashing, felt b.'· the pntiPnt, or tnin~mittcd lo the hand of the surgeon on 
:-:la.•cu~s.ion; and, finally, :ll'Cording to Valeatin and Larrey, redcma. and 
errh_v1n0Hi~ in the lumbar region. All of these si,!!u:'i, except the last 
(which is by no means constant, :rncl is, in<let•d, looked upon by Fraser 
:rnd Oti8 a'> somewhat apocryphal), ma_v be equally present in ca.:;e~ of 
"'l'rOu1' or of purulent accumulation, and hence it is only by their appear
ance immcdia.tcl_\. after the injury, and in coincicknce with other !-iigns of 
hemorrlrn.~c. that the surrreon can ~ot i sfy himself as to the nature of the 
<'tt."'e. 1'he frMfment of bcmorrha~e, from wound of the Jung, would con
"'i4 in clo:-:in.!{ the external wouud IJ.v mca.ns of a firm compres ..... in the 
application of ice, and in tbc admini5tration of opium nnd erg-ot, with per
haps dizitnlis or Hrntrum "iride i by thei\C means, in n frn·ornblo ea8e, 
1'0ll)!'t1lation of the effu;;t.:cl blood, and sub:-:cqucnt occlusion of lhc hll•l'cling 
ve .... <' I", may he obtained, the clot being g-raduall_v a.b~orhcd, and tbc 
p11ticnt reco\·erin~ without further trouble; if, howe\·er, the bleeding con
tinue into the pleural sac, as marked by increa;;rd dulnef.!s on percus;.;ion, 
with d_rsp11Cca and the other synq>tomiS of hcemothorax n.bO\'C enunll'ratcd, 
dw or i!!inal wou11d must be reopened, or, if it hnve alreadv healed, parn-
1·t·nte.;i8 rnu:-;t be performed, as in the case of empyema.. U ulkc, in order 
to check pnlinonar.r hemorrhage (not traumatic), incised the pleura nod 
produced collap:-:e of the lung-; the patient died on the fifth dn..L Parker 
adrbes lhn.l, inMead of' making a.n ir1cigio11, the pleura s hould be merely 
punctured, und air iujectl'CI through a canula. 

(2) Prwumothora..r. and Emphy.'{ema usually COPXist in the same ca~c. 
thnug-h either ma.'· he pre~cnt without the othrr. By the act of in:-:piralion 
tlw air is "'uckccl into tbe pleural crwity, e ither throu.i:rh ncutancou;o; wound 
or frorn tlw ruptured air-vesicle~ of the lung-. white in e:rpiralion, the 

~~~~~:;r;~·u;;~:~~~~ ~~r~1:ti1~r:; 1f:~~ pl~e'~~~dcl;~~~~ S;~ ~~~o~:;\~~I~~:. ~~:!~/:n~~ 
thorax tbu" usuall.\• preceding Pmphy:.;en1a. If, howf'ver, there lw old 
pleural adhesions, or if the external wound co rn•:-:pond exactly with that 
!n the. hrnu. thr air may pass directly in and out (lroni(l,fopnrea), without 
111\·ad111.~ eith<.'r the pleural ~ac or the plane~ or connective ti.:;suc. Pne11-
11wlhorflx alone may rr,..ult from rupture of the lun~. without injury of 
lht· ro~tal 1•l<'t11·:1, \\·hill· Pn111liy.~emrl alone may rc~ult from puncture of tlw 
Jun.!{ ~hrou;.:-h an old pleural n.dhc:;ion, from rup ture or au air.cell or 1Jron
dws mt(I tla• posterior mediastinum (according to llilton), 1 or possibly, as 
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1a11_Q"ht by Poland nncl o1bers, from 11 non.penetrating \\'OUOd of lhP chc~t 
Paeomolhorax is ma1·kcd by great re:::ionaace on percu~sion, with ah-.t•w·i· 

~~0~!1~ i~·~~)~~,;~ '~~rr /;1 ~;~~~~·i ,.1~:· i ~n;}~~~ :~i:e;~~1'~,i~·~t~f ,~1~1;~1n~a .ocel~~~1~1:!~1;~ ,:;-;, 
~~-a~~~ ii;~;t ~~1i~~~l p~~s:u ~·1~ !~ui:e~n ~lu ~~-~ r~~11; rl~~~81;1 l~~~~:,~I j~o~ 1 ~~1\~c o~ ~'~~.1 ~'.~Fi: 
tlition. ll is very seldon1 that either of th(',.;e compliealions requirP:
spec:ial treatment . Pneumuthorax, if existing- 011 both side~. miµ-ht threatf'u 
f:.ulfocation. and the proper treatment in such a ca~c wuulU be to C\'aCuuti· 
the contnined a.ir by puucturing the <'he:;t with an a~pirnto1', or very small 
trocar, closin!{ the wound immedintely afterw.u·d~ with a strip of adlH•,.;i\·1· 
plaster. Emphysema, if very extensive, might require the application of 
a bancla!!C, or e\·cn scarification of the most distended 1m1·ts. 

(3) Hernia of the Lung.-This rare form of acciclenl, of which DL':-
fosses has collected twenty examples, six occurrin:;r spontaneou~J.r nnd 
fourteen consecutively, or as the result of injury, may oecur a~a :->ubcu
taneous lesion, tiH' rci::ult of crusbin.z violence to the chest, or even. it i:
Raicl. of str:tining efforts during pttrturition. It may also occur in the sitco! 
a cicatrix, as in an im;tancC' mentioned by Yelpeau. The tumor undC'r tJw.;t· 
1·ircumstance-. is soft., somewhat circumscribed, elastic, compre:-;sible, in
creasing in expiration and dimini:->hing in in::;piration, communicatin~ 11 

disti11ct impulse on cou,!.!·bing-, crepitating- when handled, and mcnsurabl.r 
di:sappearing- wben the patient holds hi:-; breath i the tumor is re,.:onant 011 

pcrc11s~ion. and the seat of a loud re$piratory murmur; the limits of tlw 
aperture through which it has escaped may often be rli:-<tingui:-.;hed by pnl
patioo. 'l'he trealnie11l consbts in effecting and mni11tair1in7 reduction, h_r 
mean$ of a compress and bandage, if this be possible, 11nd if not, in the 
application of a concave pad, 5'0 as to protect the part from injury, aud 
prevent further pl'Otrusion Ilernia of the lung sometimes takes phll't· 
through an open wound, usually in the neighborhood of the nipple i if tlw 
project in,!!; lung tissue be healthy, it ma_v be cautiously puslwd hock, the 
oritice through which it escaped being slightly cnlarg-ed, if necessary i if 
gangrene ha,·e occuned, however, the protrusion i;::;hould not be interfered 
with, the part ll<'ing left to l><' removed by sloughing i or. if thought propl'r, 
the mass might be lig-atcd rrnd exci~ed, the stun1p bein2 fastened in tbr 
wound. A. case successfully treated in this mnnner isattrihuted to '.L'ulpiuii. 
Resection of the lung hns al~o :rncccedcd in the hands of Demons. 

(4) JlydrofhM·ox and Empyt>~Jta, the former term denoting· n collcctiou 
of serum an<l the latter one of pus, in the plcurnl sac, are occa:;;io11al com
plication::; of the later ~tag-es of wound:=: of thif' part. The .~ymploms nrl' 
those of chronic pleuritic effusion, from whatc''Cl' cnusc (the phy:-.;icnl :;ign" 
hcin.!! the same as tho5e which were mentioned in speaking of btemothorax), 
and the diagnosiH is to Le made, pl'itwipally, by oh~enin_g- the later perio1i 
or OCClllTeDcc and the more gradual increase of th~ s.nnptoru5, nncl, in tht· 

,,case of cmpyenui, the tendency which is sometimes mn.nifested to the fnr
nrntion of an cxtcnrnl opening-. Empycma, according to the elder PeppN 
~uHl other authors. is particularly marked h_y bulgin,g of the lower inll'r
t·o::;tal spaces, and dilatation of the superficial vein~ i but Bowditch douht" 
the po~:->ihilit_y of more than s11specting the uature of the pleuritic effusion 
before operation, and founds e\'Cn this su::.picion, niainly, on the prcviou:-

~~~:~:·{e ~( t~~~e v~:!L.ndA1~~~~i~~~~·rj:~o~~.~~~elil~ ~~~~ca~il~:w~f f~~~l~>1:.:::n~~ 
of pu~, ciC'n~<' fluids transmitting vi1Jr,1tions less readily than other:=:. It 
i:S doubtful if any advanlap;c is to he obtained in the treafmPnl of thr~t· 
raseE', from the use of medicines designed to promote ab:;orption, such a:-: 
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are employrd in the ca:=;cs of chrnnic pleuritic effusion which comc under 
tlw oh~(·rvation of the phy~ician; hl'nce, in a ny t'll:->C in which the aecu
mulntion i . .: ~o grrat as to :.rire manifest tohn:.; of it~ pre:-;cnc.·r, the ~ur
).!'t'On l'ihould hnvc Tl'('011r:;c to thr opl'ration of pnract'ntt•l'iil'i, whi<.'h l'houl<l he 
1wrfornit'Cl hdore the lung lrns become so hound clown by arllw:--ions a:-; lil 
ha\'(' Jo:-;t the power of rxpancling whrn the ~Otlr<'(' of prC':-oSUl'l' is n•mo\·cd. 

Pa1Ylf'l'Tii1•si,"1 'l'hornr·is; '.J"hnrar·pnfl>si.s.-Ul'fure> l'(':'Orti11g- to thil'i op<'l'U
tion, tlu· ~urgeon ~hould confirm hi..:; cliaµ-no!".i" hy the use of on C'xplorin:.r 
trnt11r and cu nnln, or, which is pNhnp~ better, 1111 n,.;pirator or l on~-nozzled 
hypodt1rn1ie :-;yringe. h.\· which a small porlion of tbe nt·c·umulnterl fluid 
mu\· rt•adilv hr obtained for examination. Tlw particular oprrntion to be 
du) .. <·n dl'Jlencl:-; Romewhnt upon the naturr of th(· cffu:;ion; if this he 
i't•rou"', thr oprnin:r .. bou\d be a ~mnll onf', unrl it i~ her<' importnnt to 
;:trnrd fl,\!Hini't the nc11ni::.sion of nir. by u:-;ing- the su<'t i0n trncar propoRed 

!~fu:~:~~'.n~rn ~'~~la:~~~~:.f'.ei~ ~~11 !31~)\;· c~;~~~~ t~1: ~;111~~;::<;),r aof~r~~i~~,1~d~~~~~j ~~~; 
a .. 1opcock and :.rum-rhbtic ha~. or with a nC'xibl(• 111bc ""0 iuTan~ecl as to 
l'\·acuatc thr fluid under water. Por the e\'ft{'Utllion M an cmpyema. the 
'-ll11'C' pretaution::; nred not bl' tak<'n, all{l it is here IJctter to UH' a full
.. izl'd lrocnr, le:n·ing the ea.nula or an elastic cathe1er in tlw wound, or, 
\\ hi('h i;-:; Uettcr, introducing- n droinarw·tubP, one end of which projt•cts at 
thl' point of tapping-, the other bring brou,:!bt out throu.!!h a counter-open
ing- at tlw lowC'::;t part of the C'U\"ity. Phelps and Willia.ms employ tubes 
prorided with nliH'"'• ;;o as to lwrmit \\·a~liin~ out the c:n·ity while prt'
nntin!..f the admi:-o:;ion of air, arid t hu,.; encourag-in;r the expnn;.;ion of the luug. 

J:,'.rcii'ion of Ribs for Em1jyf•nw; E ... tlander's 011erafion -Ro:'c•·, 
Pt'ltn\'_\', and E;-;tluntler reeommcnd that, in::-;trad of using· a d1·aina.~c-tuhe, 
a fr'CI' open in!! :-;hould be secured hy rr,.ecting- portion:3 of ont· or more rih"' 
-a plau whieh wn;.; :-.ucce,.::-full_v re:-01·trd to by the late Warren Stone, and 
lrns t'intc been employl•<l hy numerous sur~eon!:o(: of 26 c:a:-;.c>:; colk-cll'd hy 
Bt'r;.!.W, JO en<l('cl ia complet<' and 5 in partial r(.•Co\·ery, and onl.'· 4 pro,·ed 
fotalj hut <t later stnth..;ti<"al i11quiry h,v Cormack ~hows thnt of 41 patient"' 
onl.r 10 were cured, 18 more or Je-:-;)ol; improved, nnd 3 not hl'llCfitcd, whilL• 
not lc:-;f'l than 10 died !l" the re:-iilt of the opern tion. Amat':-; fig·urc1' afford 
a i;omrwhat more fa,·oralile picture, 67 <.'n~e~ ,!!h:in:.r :23 rccovl'rie:-, 24 
in-.t:inces of more or Jc;-;l'i bcnf'fit, (i of no benefit, and 14 death". I ndi\·idual 
oprrntorl'i ha\'l' obtained en:-n brtter re1'ult"', Thiriar recording 13cure~out 
of 15 cn-.cs, nncl Boeekel 9 cure,.; out of 12 en-.ci'. 'l'wo ca:-of's i11 my own 
haru):-; hn\'C both ended $11ccei:;sfull.''- Schneider reports a reco,·cr,r afler 
l':<ci~ion of portions of ffre rib . .; and thP clavicle fol' e111pyen1a followin;r a 
:.:-un!-ihot wound. Suhhotin advi"c" that till' rihs :'hould not Uc excit=-cd, 
hut didded in two places, so thnt the intermediate portion may lie pre:;~ecl 

:::~~~
1

,:~~«r:''.~::f,1::i':i~~~1::,~2~;;:j::1~!;~~1'f,,;~,:,:f r:1:~~1:,f~~:~1,'.::,~;:,i;~:i1: 
nicnte<l an oprmtio n of thia kind bv curctting the pleura, which was affected 
with Lulicrculo;-;iH. · 

'l'he 11oinf M which parncente"i~ ;;hould be p<'l'fornwd i5 a matter of di~
pull'; that th11alh· rCl·ommendl'cl if:i bet\\'Cl'll the fif1h and sixth, or ::;ixth 
ancl ~('\'Cnth ribs, in a line ncni'l.r correl'iponding- to the in"'Ntio11 of the ser
rat11 .... magnu:.; mu~cle. Dr. Bowditch u~ualh· rnpp<'tl between the ninth and 

::~:~~;~,~~~~~:~il:~1~
1

~~\!::;n~;l~::,~~·~~;~i::1~~~\:~1~ ~~1~J,~~~:~~'.11?::c\:1i~'.~1i;~~i,·~ 
JJuncture be rnncle higher, it is diOlcult. to secure full evacuation of the 
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tavity. ·whntevcr point be chosen, the intcrcm;tal space should be, if not 
bul~ing, at least not contracted i the skin should be incised with a bihtoun· 
or iancet, and the trocar thrust in at the upper cd:.re of the lower rib, sO 
ns to g-uard UJ!ainst wounding' the iutercostal artery-an accident which 
pro red fatal in a ca;:e recorded by Gallard. Tf n.n ordinary lrocnr be U!'C'd 
(in a case of bydrothorax), the udmission of air ma.'· be further ~nardtcl 
ag-ainst by drawing the cutaneous inciBion to one side before introducinl! 
tbe trocar, thu:-; makiug a kind of valvular openiug; but the culihre of the 
~uct.ion-trocar is so small that, if it be employed, this precaution is unn('. 
ccs8nry. The patient, at the hcginning of the operation, should he inn 
sitting posture, and as the fluid is withdrawn shou ld be gently lowered 
iato a supine position, and ~lig-htly t11rned on th~ a.ffectcd 8idc; au aS!iiMant 
:ihould stcadil_v compress the lower part of the chest, to prevent s.yncopt>, 
i.rncl further to g-ua1·d against the cntrnnce of air. Parker, Potain, and 
Sccrern.n, howevcr1 facilitate the operation by making a counter-opening 
and introducing carbolized air through another canula. A similar pro
cedure, under the name of perjlation, is recommended by Ewart. 

The aft<'r-treatment (11s fo.1· as the operation is concerned) con:-:ists simply 
in closing the wound with a piece or lint and an adhesive strip. Ir it be 
det<'rmincd (in a case of empyenrn) to employ a draiuag-c-tube, this i:-: intro
duced as follows: a steel eyed-probe, bent like a SOllJJd, is pass<>d throu1.d1 
the wound of tapping, and made to project at the lowest acce:;:siblc inter. 
costal space; upon thi::>, as a guide, a counter-opening is made, and the 
eye of the probe threaded with a. stron,z lig·ature Cal'l')'ing tbe tube, which 
ii;; thus readily brought into place when the probe is withdrawn i the encl~ 
or the tube are then Sf'eured witb safety.pins, and the part covered with an 
antiseptic dresi:;ing. The ca\·ity should be thorOU!.!.hly washed out at lca;:;t 
once a day with n dilute solution or iodine or boric acid, so as to prevent 
putrefaction or th<' contained pus a.nd consequent septicremia. I have ~cen 
a numlJf'I' or cases in which this plan bas heen Rystematically carried out 
with complete succc:;:s, the punctures healing· readily when the tnbe wa.~ 
remo,·cd, and recovery following without the occurrence or nny rc.accu
mnlation. The stati:slir-al results of the operation of tapping the chc:it arc 
quite satisfactory; of 526 terminated cases collected by G. JI. Evans, no 
less tban 373 ended in recover.v, while only 2 of the 153 deaths ,,-.:>rr 
attributable to the operation itself. or 40 case$ or lhorncotomy, or inf'i.~irm 
of the chest for em1>yema, collected by Dr. Ecldison, only 9 terminated 
fata.lly. In a case of Pmpyeniafollowing a gunKhot wound, in which tht>l'l' 
was reason to suspect the presence of a foreign body, the surgeon should 
carefully explore the cavit,v with a probe, after crncuating the conlnirwd 
fluid, when, if a ball, or other foreign body, should he di~covered, it :-:hould 
he removed with ~uital>le forceps, as was s11cceRsfully done by Larrey. 

P11e11monofomy nnd Pneumonectom.y.-Purulont collections in the lunq 
ha,·c been op<'ned by tapping or inci.<;ion, with or without subsequent injec
tion, by Law;o;on, Godlce, Eri<'h~cn, Mosler, Pepper, Fen!.i:cr, Casini. nnd 
numerous other s.11rgeons. Of 25 cases referred to by B..icklin, 9 cmlcd in 
recorcry and I 0 iu death, wbile tnOl'C or le:5-:-5 improve111cnt followed iu th<' 
remain in.!: 6; for 1rangl'Cnc of the lung tbe results are less favorable, 13 
ca::::es ba.vinµ: afforded but 3 reeovel'ies, 4 in~tance~ of impr0\1 e111ent. ancl (i 

deaths; of 14 tuberculous cases, at lea~t half tenninated fa.tally. Fouhet's 
~tatistics or operation for pulmonary gangrene arc more fa.\•ornble, IS case!' 
having- p:iven 9 cures, 2 instances of improvement and onlv 1 deaths 
Still anotber cure h:i.s recently been recorded by PCrier.' PncumOnotomy for 
pulmonary bydn.tid proved succctisf'ul in 27 out of 32 ca~es collected h)· 
Taufert. Excisionioi or diseased portions of lung have beou practise<.! by 
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KrOnlein (three ca~cs), Rug,zi (two cases), Block, Milton, Delag-rniere, 
Low~on, and \\Tcinlechner; DelagcniC 1·c'~. Lowson's, and one of Kri>nlein's 
ptllients reco,·ered and Milton's sun i\.·rd for four months, but the other 
l'lix promptly !'.uccumbf'd after the oprrntion. 

2. Wounds of the Pericardium and Heart.- 1Vu11nd of the 
Pericardium aloue doe:; not appear Lo be as fatal an injury ns would nat
urally be suppo!'ed i at least, 51 C01'CS rcporled 1>.v Fil"chcr ga\'C only 29 
ckath1i and ns many as 22 recoveries, the diHg"llOsi:-: in three of the latter 
beinµ- sub~equently confirmed by pot5L-mortcm inspect.ion, when the puLicnts 
diC'd from other causes. 

Wounds of the Heart arc u~ually, though not ncce~sarily, fntnl; 401 cn~es, 
t'Ollccted by Fi£:cher, afforded as many as 50 recoverie:-<, Lbc diagnosis in 
33 or the hitter being- enntually confirnwd hy means of au autopsy. The 
symptoms of these injuri c!:i are not. very definite; if the wound be lnr,!!C. 
there is, of course, profu~e hemorrhagP, which may prove nlmo~t iu!-ltantly 
fatnl; punctured wound.ii :ire, howe,·er, oftru n.uended with little or no 
hlc<'ding, owing- chieny to a peculiar arrangement of tbe mu5:c:Jhr librCii of 
the heart, dcscrihed hy Pcttig-rcw, by which a wound which is tran:.;vcr~e 
to one layer of filn·es is in the direction of another layer, and t hcrcforP, LO 
n c<'rtain extent, neces~aril_v rnh·ular Synrope is often ol.i:-:;en·ecl in cai:;es 
of heart-wuund, occurring not unfrequ~ntly nt tbe moment of injury. 
Pain, when pre::;cnt, i:-<, according to Fbcher. due to the pericardia! !~·!'.ion. 
If clTu~ion of blood or ~erum ta.kc place into the cavity of' the pericardium, 
the smrnds of lhe hearl and the cardiac impulse are dimini:-<hc<l in intcn
~ily. A ~y.-;lolfr bf'llows sound is the moi:it usual abnormal murmur ob
~erved in cases of heart-wound. Precordial anxiety, dy1'pnrea, nnd other 
.... ~·mptoms are aot distincti'>·e, and, indeed, a re occasionally entirely want
in~. The diognosi~. whiC'h, as mny be inferred from what ha.:::. been said, 
is ofleu ob:.cur<>. may be ndditionall!' complicul('d h.v the coexistence of a 
wound of the lung, as happened in a ca~c which I ob~erved ~ome yen.rs 
a~o. The p1·og1106is should, of cour:-:e, be vrry guarded. Recovery , how
C\'Cr, may occn::;iona ll y follow, and i11s1ances have been rerordccl by F1·1Tu:o:;, 
Latour, Fournier, Randnll, Ca rn ochan, Balch, H amilton, llo1)kin >;, Galhlrd, 
'L'i1\aux, Conner, Peabody, and othr r~, in which patient~ have i:1u r vivcd 
lwart-wocmd:s for considerable periods, e\·en thou,!!'h with foreign bodit'~ 
lodged in the substance of the org-an. Callender a11d llahn have recorded 
rrma.rknhle ca£>es ia which they F.uece~sfully remo,·efl needlt•s which were 
fi.\'.ed in the substance of the heart. Stl·lzn c l' opened tbe pericardium, nnd 
attempted to extrnct a necJle iu troduccd into the heart with suicidal intent, 
but the foreig-n bod." slipped entire!.\· into the or,!.rnn and eluded his grasp; 
the patieat reCO\'ered. The treatment of a i:IU!'.pcctcd wound of the ln•art 
would com;ist in keeping the patient at nhsolute rest, and in the appliC'a
tion of cold, the admini;.;tration of opium, cli.i.dtnlis, vcrntrum viride, etc., 
11nd, if de11th were threntened by pericardia] cffwdon, perhaps the perform
:u~<'e of pa.racentesis. Block su_zµ-e~b that the IH•a.rt might be temporn.rily 
withdrawn from the chest, and emptied of blood by compres~ion, while 
the wound was clo:!ed with sutures. The opc1·ation has succeeded with 
dogs anJ rahhits, hut even in Ocrmn.n.v no one n,ppears ns yet to ha,vc 
attempted it in the human snbjcct. }.farks, however, reports a ca:-<c in 
which a wound of the heart was ~ucccs!'.fu ll .v plugged with gauze, lm,·ing 
hcen rend<'r"'d accessible by re~ection of the ninth and tenth coi;;tal carti
lnJ!C'B. lfdenth be threatened by hemorrhage into the pericardium (what 
Ro~ecalb h,,arl-iampunade). vene,.;cction should be resorted to, with a.U:-;o
lute .rest nnd the loc:a.I use of ice. Ro:-e recommends Jayia ,!{ opea the peri
rard1um, but does not appear to ha.\·e put his suggestion in pntctice. 
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Pararf"ntes1's Pericardii may be performed i11 tbC' fourth or fifLh left intrr
co1'1tal in tcrspacc, with the same pi·ecaulioo~ tha.t were recommended for 
the operation of tapping t he pleural l'ac . Rou:;c, Barlow, and Rotch an· 
dispoi'iCcl to prefer ta.ppi ng- on the l'ig-ht side of the sternum. or 4 L Cll'il''i 

cullcctecl bY Dr. Roberts, 22 proved fatal, but mostlr from cau~e~ uncon-
11ected witi1 tbe operat ion , and of !J7 cases co ll (•Cteil Ly Gra in :.rer Stewart, 
onl.v 38 terminated favorably. H.o,.;enstcin reco rd .~ a ca::;c uf purulent peri
cartli tis r;uccessfully treated by free incisio1i, an operation which i ~ said 
to have bern or ig-inaltv practised by R omero, in 180 1. Othrr cases harr 
lJcen recorded bv 8- 'Vest, Kummell , Dickin!'lo n , Michnil off, J\linin and Hin. 
dPnlJurg-, KOrte: Stoll , and Partze\'~ky; and Gu~,..enhauer has ~uccc,..;:-;full.'' 
crn.cufttcd pu~ from the periCill'dium, after expo!'3in~ the part by tho rcsec. 
tion of fi,,e ribs. Lannelongue ha~ recorded a renrnrkable ca.:-:c of congen. 
ital ecfrwnrdin ~ucce~sfullv treated hv n nlnsti{' operation 

3. Wounds of the Aorta and Vena Cava arc almo.~t in\'aria.bh· 
fatal. Cit~C:'l arc, howe,·er, recordt!d Uy Pclletan, H1·il, a.nd Le!!OUc~t. i;i 
which patit•nti:; :.-;u rvi ved wound;0; of t he aorta for from two month~ ln 
SC\'C'ral ,-cars 

4. Wounds of the Anterior Mediastinum are less serio11s th1t11 
any other pencl.rating- wo und :5 of the chest; t he ~ympfom.'> a.re often rathcl' 
obscut'C', be in ~. inrleed. in nittny insl.ances , chieAy nei.:-ati\"C, and the diog
nosis depends on the absence of those si~ns which cb11ract.eri1,c wound,.; of 
t he Jun!!. Some of t besc signs mn._,, however , be pl'e,.;t"nt; thus, emphy
sema, and, according to Frasn, eve n tromatopncea, may accompan.r wound.;, 
of the nwdiasti num which do not iin·olve the Jun[! or pk·ura.. The chief 
dangers of these injuri c!:' a re bcmorrha.i!e (from the internal n1ammnry 
arter.v) , diffuse inflamm ation, and suppuration. Death may result from 
pressure of the accumulated pus on the heart or lungs, or from p_vremia. 
The treatment of a wound of the mediastinum is that which has been 
directed fo r other penetrnl.i n .~ wound_.;:; of the <'hest; if :: up puration oct.:tir, 
the ma.Lt.er shou ld be c\·acun.tcd where the n.bscess tends to 1>o i11t, at one or 
the other s ide of the stern um 

J NJU HIES OF T HE DIAPllRAGi\I. 

The diaphragm ma.v be ruptured by external violence, a~ b.v a foll on 
the chc..;t or abdo men, by vio lent squP-ezin_!.(, a~ in railway a.ccident...:, oi· (11,.. 
in :i cnsc rPfcrred to Uy Pollock) by spasmodic contracLion of t ht• part it~l'lf. 
Tho us ual seat of laceration, in the:;e cases, is t he left, side, in t he fl<·:<hy 
portion of the mnst.:le. If the injury be uncomplicated IJ .V Je_.;:;ion of abdom
inal or thorncic viscera, the pro~nos i s is uot a" unfavorable ns might be ~up· 
posed; unle~s. however, the lacerntion be H1·y limit.e<l in extent, pl'Otrusion 
of th(· ~tomach or other abdominal viscera in to t he ca,· itv of t he cbe~t will 
almost inevitably occur, co n ~titut in ~ the condition kno~vn as Diaphra[I· 

~~j~~~-~·e;:e:~~-~a~rc 1 ~~111t:1f; ~~n~ ~l~i:~~~~:11~~f~'~1 'o~~~~ 1 ~;,~ of~·~i~~s ~~:~ ~~· n~~; 11 f ~1~~ 
from these, rather than from t he wound of tho rlia.phragrn it.::;elf, that thl' 
dang-er in these case.-; chiefl .v a,ri ses. The sympl1Jm:s of a \YOtrnd of tlw 

~:-~~~\~fr~~11beai~·1eg '~~~ ;~c~~~~i~:·~~ r:·~edn~~~t b\:1 ~~~,~~1~s\~~~~vi~n~11~~~~sd~·; i~-1t~~~: 
ration. C. T . Hu nt.er, however , recorded a case of gunsbot wound in 
1,vhicb the ball, after pNforating- t he sto mnch, bowels, and diapbrn~m. 
lodge1l in the t horacic cavit_v, but in which there was no difficulty of 
breathing un t il ~hortl.v before death, t he d_vspncea cHn t hen ev i dent~.' 
resulting mechanically, from gaseo us distcution of the intcstiacs. ll1C· 
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cou~h occurrr<l inn case which wns under my care in the UninrRity Tios· 
pitnl. The lreotmenl ofn wound o.r the dinphragm il" e~1'entially the :-;nme 
n,; that rccommcndf'cl fo r pent'lrnl111g wounds or tht' chest. Postl'mpi-ki 
hn~ !>uccc~:-folly treated n wound or thC' din. phrng-m, cornplicatcd by hernia 
of the omf'ntu m whieh prot ruded through the extcrrin.I opcni11g hC'twet•n 
the elcvrnth and twelrt h ribi:;, by cn largfog the outer wound, forcing the 
ribs opart, lig-ating and cutting off the omeutum nncl 1·cturning- it~ stump 
to tbc abdomen, and finally clo~ing botb the wou11d of the diaphrugm and 
1hc external wound with suture,;. 

C H A P TER XX. 

1:1'.Jl"ll !ES OF T ll E ABIJO~IE:I' AND PEl. \ ' IS. 

CO'iTUS.IO~S OF TUE ABDOMEN. 

Contusions of the Ab dome n , unatte n ded b y L esions of t h e 
contained Viscer a, an· rarely attended with much ri:-;k. 1t i ~ popu· 
Jarly belie\·ed that ~i1ddn1 denth not unfrequcnt ly results from a blow on 
the c>pi~n:;trium, no morliill appc>nrance being di:-tcovcrnble on post.- mortem 
in~pec:tion; lhc po:s::iihil ity of ~ucb an occurrcn<:c has, howc\·cr, been show n, 
by Pollock'8 re::iearche:::, to be at lca~t doubtru l, Lhouµ,h there can be no 
que:-;tion thnt rapid death may folio~.., these injur ie8, either from concomi
tant shock, or from a condition of the 80lar plexul' analog-ous to cerchral 
1·oncu,.~ion. In either ca:"e, bowe,·cr, there would prohahly be pby~icnl 
]~,.ions which could be rf'CO!!"llizcd arter deiith. 

Rupture of the Abdominal Muscles may occur without the ex:. 
i..;tence of nny external wound i thes.e ruptures have u:;:;ually heen ob~ervcd 
in the rerti mu,.cle:s, though they may occur in any portion or the abdomi. 
11al pn.rictcs. The accident is very apt to 
he followPCl hy a form of \'Cntral hem in, 
whil'h may sometinws attain a Vl .. ry larg·c 
:-cizl', as in the patient who;-;e ca:;e ii; rep
rc,.l·nh•d in the a.nn<·xecl fifttll"C, and'' ho 
rPrei\'C1d hi.-; injuric:~ by hcing run o\.·er by 
tl1<' wheel or a cnrt. The treotmenl of 
.... urh a ca~c ro115i,.t,;, in the npplie::1tion of 
a truss with a. \)road and ~omewhat con-

~~~l:1:rC' pi~dlit~~e ~~:~r~;1 H t\~~:1g~:~~;i1~r~.io~:~ 
~~;~~.~~t~r0!r ~~~= 1!:::~fn t~~~er~~~·'l·.'" it:1\i,r~.~ 
-.t•\·crnl times seen, in ::-;oldier:s. it ventral 
lwrnia. in the median line, re~ultin~ from 
,.t•panltion of the tf'ndinous fibres i11 tbe 
lin7a alba, and ealh('d, apparently , by the 

;~t:~~\~!,L:'~~. lll~~~~1~~e~~~er~~c c~:!f.~~~ 
in tlw application or a. pud r1nd ela!-.tic 

lia~~:~~ss of the Abdomina l Pa- ru~~~:·rl'~8;~vaeu~11~~:ili:1t~~1'.:~1~~ll;;r~~~ 
riet es occasionally follows coritu:iion of a i>atient in the 1 .. 11bcopal Hospital. ) 
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the part, nnfl may en.use g-reat destruction of tissue hy extend ing bcb,wn 
the muscular planes. The treatment co nsists in ear ly i;:vacuation of tbt• 
pu s, by meons of fr<'f' inci:-ions so n.rran~ed a8 to permit drainn;.re. 

Contusions of the Abdomen, attended with Lacerations of 
the Abdominal Viscera, are very grave iojurics. Hupturc of tlw 
liver, spleen, kif"1ey

1 
omenlllm, or mesentery, or of any of the larg-e ve.'fsdli, 

ma y pro\·e rapidly fat.al from internal hemorrhage; while lact·rations of the 
hollow vi~ccrn, as the stomach, bowrl, or gall-bladder, or of the parietal 
pf'dtoneum, are principally dang-erous on account of the per itonitis wh ich 
almo:-;t invariably results. I ntestinal ob~truction occasionally follows np
parentl.v s light contusion of t he abdomt!n, donbtless from injur.\' to tlic 
peritoneum covering t he o.ffocted portion of bowel. Ency~led dropil.lf r('
sulted in a. case recorded by Duplay. The degree of ri ~k attending lacera
tion of the solid viscera depends enti rely upon the extent of the le:-;iou: 
thus n. superfi cial Jaccrn.tion of the lit-er may cause merely localized perito
ni t is, from which the palient may rcco\'el' ;1 injuries of the ~pleen arc more 
dangerous, on account of the profu~e bleeding· whicb attend" even sli)!ht 
lesions of this organ, and death ui:;ually results, if not from hemorrhage. 
yet at a later period, from t he ~upervention of diffuse inO ammation and 
suppuration. S pontaneous rupture of the ~pleen is said by Peterson to be 
a not infrcquP-nt occurrence in cases of relapsing fc,·er. Banallier reports 
two ca~es of malarial origin, and malarial enlargement of the spleen ren
ders it li able to ruptu re from the appliention of ve ry s light violeure. 
L acerat ion of the kidney.c.; offers a comparatively favorable progno::;is i 11:-: 

was mentioned in Chap. X \"I I. , sl ight Jncerations of the:;e organs are not 
infrequent in cases of spina l injury, and do not appear necessarily to entnil 
any serio 11 s consequences. Ruptures of the .'lloma(·/i or bowel2 are alnw:-<t 
in\•ariably fatal: 149 cnser; colleetcd by Cba\'asse gave 1.,1 3 denths-a mor
tality of 96 per cent.; if the seat of laceration should be such tlmtextrnn•· 
sation of tbe contents of thc:-e \'i~cera should take place el.·;ew hcrc than 
into the peritoneal cavity (as be tween the la.yel's of the rne:-;entery, in tbl' 
case of the bowel). it would be just poi::.sible that t he rc:-;ult in .~ inflammation 
migbt term in ate in an a.h~cess which would point extern ally, and that re· 
covery mig ht thu:-; fo ll ow; hut it may be i.;ivcn as a general rnle, that 
rup tures of the stomach or bowel a re fatal injuries. Spontaneous rupture 
of the stomach, the result of exccssi\·e vomiting, hai:; been Obtien•ed by 
Cbiari and Laatschncr. Rupture of the gall-bladder is alm ost alway!; 
followed by death, hile being found in the peritonenl cavity on post· 
mort~m exa.mination; that rccover.v is at least pos:;ihle would, bowe\er, 
appear from a case recorded by Frrgus, in which the patient was eon· 
sidered convalescent, and was w:ilking ahout, w hen, on tbc ::;evcnth da.\·, 
peritonitiR was sudden ly developed, a nd proved fotal two da.\·s i;ub.;c
quenlly. Rupture of the ttrder is a very rare injury; Poland ha:; col· 
Jected four cases, one or which ended in reco\·ery, after the evacuation by 
puncture, at intervals, of about two gallon:; of Ouid resembling urine, the 
other tn~es te rmirrnting in df'ath during t he first, fourth, and tenth weeks, 
respectively. A fil'th ca::;e (successful ) is reco1·ded b,v .Mo11od. Jn none 
of the ca:-es does it appear t hrtt peri to niti s was pre~ent, the 11rin1Lry c.'I:· 
travasntion having occurred into t he ce llular tissue behind the peritoneum. 
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Rupturrs of the abdominal bloodrnssels, without other injuries, are seldom 
met with. Le,Q'oucst has recorded a case of lncerntioa or Lhc aorta; and 
Oti:; bas collf'clccl five cases of a simi lar lmdon of' the \'cna cnva. I havC' 
mvself seeu dt•ath follow an unrecognized ruplul'c of the external iliac 
ariery (<ee Fig. nG). 

Symplom.s.-The symptom s of these various forms of injury 1ue rathel· 
obscure. There is usually marked shock, with pain. and a se n ~ation of 
impendin~ clissolution--hut not morn tha.n iH ol"len observed ir~ cases of 
abdominal contu s ion unaccompanied hy visceral le:;ion: the J)ens1slence of 
collapse, ho\nver, with other evidences or intestinal hemorrlrn,!!C, would 
give reoson. to s u spe~t rupture of' f~ ~olid .viscus,_ or a 1~orti on of the peri-
1onc111lJ winch con turns lul'ge vessels; while the 1rnmed1ate dcvelopmc11t of 
peritonitis would indicate rupture of' one of the hollow viscera. Pnin in 
1hc right hypocbondrium, with increased hepatic dulnegs, rtnd, nt a. later 
period, bilioui;;, \'Omiting, clay-colon·d :;tool:-;, nnd tbe pre~ence of suga r in 
the urine, would afford e\'ident·c of laceration of the l1t·er; h~maturia 
would indicate lesion or 1 he kidney, though its absence would by no means 
prove that this organ had e:-caped; hrematemc~i::. \\'oulcl he a symptom of 
ruptured slomGch, and bloody stool::; of ruptured infr::;tine-a le::-ion, the 
ex istence or which might abo be suspected, if the abclominMI wall were 
the scat of emphysema, the dia,!.nrnsb of which from eruphy!<.ema due lo 
thoracic injury, a.ud from gaseous putrefaction, mig-h t he made by obi;;,en-
ing the hi1.;tory of the case, and the coiucident. ~ymptom1.;. 'l'he hi:,to1·y 
may also scn·e, :;ometime~. to cli~tingnislL between 90.o,;fric ancl intt'istinol 
Jnccration, rupture or the swmach rarely occurring· except when that organ 
is distended bv a rf'cent meal. 

'J'reatmenl . ._As the~e injuries are in the majority or i11 st1lnces neces
sarily fatal, their treatmc11t mu:,t, of course, Ue often merely euthanasia!. 
As for a::; aoy curative influt'ncc can be exerted by reniediC:-i, it must be (as 
Sir 'l'honrns Watson puts it) in obt:ialing the tenden«y to death. Hence 
the surg-eon's first cffortH must u~ directed to arresting the internal hernor
rha.gt' which is tbe sou rce of immf'diate danger, and at a later period to 
combating the peritonitis which i:; Lhc con1111on cau5c of death i11 those 
cases which ~ un·ive the early period:; of the injury. 'J'he patient :-> bould 
\Je put to beJ, and kcpt profoundly quiet; if the symptom:-; of shock be 
\'ery prominent, cautious efforts may be made to induce reaction, prefernbly 
by the application of external warmth, for it must be rcniembered that 
internal stimulation might increase the ri sk or bemorrb:igc. Opium 111!L.f 

be fr~ely administered 1 Uoth to rclicre the suffer iugs o f th(• patieut, and as 
an anti-hemorrhaµ'ic remedy; to in crea~e its ctliciency in the latter re.spect, 
it may be advunta!!eou~Jv combin ed with acetate of INtd. 'J'hc older 
write1:s recomn1L·1Hle,_cl \'enesection in thc:-e ca~cs, on the same principle for 
which it was employed in the treatment of penetrating wounds of the 
d1est; but l imagi11e that there are few surgeons at the prc~ent da.r who 
would eniploy bleeding- under thc:-c circu ms.tances 

rrhc lor·al treatmeot shon ld consist (at this i11 the application of 
cold to the abclomcu-dry cold npplied by means ic<'-lrn.g- 01· box (!.'ee 
J~age M), or, if thei;;,e be not .at band, clothl'!oi. wrung out of l'Olcl wa1~r and 
frequently rcuewcd. 'l'be cllct :;hould be mild and unirritnti11g, and ii tbcrt~ 
be reason to suspect laceration of the stonia i..:h or bowel, the patient ,;boulcl 
be cxclu:si\'eJy fed by means of nutritive encmata. 1f grcut suffering should 

~l~ri~a~~~~ ~)~\~:15~~~~ ~~~'~:ntt:~;,~r~~~r~~1:fhe~:~e\ri~~~dai)~a~~:\'.~~~\~;~1~1~l;~~l 
by 'I'. Smith. It does not appear that this little operat ion i:-: in itselfattcnded 
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with any particular risk, 1 and it would certainly be permissible ns an eutha. 
nas i::d measure. Retention of urine should be obviated Uy the use of tlie 
L"athete r. An exploratory operatio n, to ~eek for t.he laceration and close it 
by suturef:., has been suggested in these ea!:'e~, b ut, it ~cems to me, with 
queMionable proprirty, unless there t-<hould be strong reason to bcliPve that 
a hollow v i ~cus \\"OS injured. or 28 s uch cases to which I ha.,·e refcrcuccs, 
only s ix appear to ban lJcen Ruccessfn l, and in one of the~c (Croft'~) d<'nth 
occurred four weeks ~uh~equentl y, after an nltcmpt to close 11 fN·al fi~tu1 11 
left at the first operntion. If lnparotomy ::; bou ld be resorted to, Curtis't:i 
advice seems judiciou:-', t.bat the ruptured bowel should b(• ~C'curcd in tlw 
wound Ro as to permit the format.ion or an artificial an us, whicb may lw 
dealt with on another occasion. Uupturc of the :.;tomach by prrforntion 
t hroug h a gnstric ulcer, if recognized, i:.bou ld !Jc treated by laparotom~ 
and the introduction of s u ture~. 

Traumatic Peritonitis.- lt i~ probable tliat slig- ht and circumscribl•d 
peritonitis occui·s in almost <'Hry case of ~e,•e re abdominal injury whith 
recovers, but it is tbe exi~tence of diffuse peritoneal inRammation, atlend(1d 
\\·it h the effusion of turbid :=:.erum, or with suppuration, that con:-;titute:-; thl' 
chief danger to be apprehended in the later stages of these inj urie.". 'l'hl' 
symptoms of lrnumalit pe ri to ni t is do not differ from those of the idiopnlhic 
rnriety of the rtffoction, a nd fo r tbC'ir description f would thcrcforr refer 
t be reader to works on t be Practice of M edicine. The cour.-:e of traumatic 
peritonitis is \'C'ry rapid, death from this cnu~e sometimes occuning in lei:.s 
than twenty-four houi·s from the time of reception of the injury. Tllf' 
treatment n 1ries with the genera l condi tion of the patient, and the .-upposcd 
nature of t. l1 e internal lesion. I have never had occru,;ion to employ gene
ral bleeding in t hese eases, hut I h:nc npplied lt!eelie~ or 1:11px (in ca~cs 
occurring among t h o~c of robust healtb and \·i~oro11~ const itution), and, I 
am sure, with advantage. The amollnt of blood drawn may vary from~ 
to 12 ounce~, or C\•eu more, and the immcclintc mechanical rC'licf thus 
afforded to the inflamed pe ri toneum is ~utncicnt, 1 think, to co1uppn:-:a1r 
fur t he e\•il:-; which inevitably attend all forms of htoodletting. In nn 0111 
or feeble pe r ~on, however, or in a, very youn.!! ch ild , I s hould consider 
C\·en local bleeding liiµ:hly improper. The applieation of a \arg-e blister i~ 
u5unll>' recornmenclcd in t hese ca~C's, and I h:He myself employed it. I 
am not sure, liowe\'cr, that a jacket.poultice, enveloping the wbo](' abdo
men, might not he cquol\y efficiC'nt, n:.; it wou ld be probably more agrrc· 
ahle to the patient. I have found ad rant.age from the use of the l'eratrnm 
1:fridP, in closes of a o r~ drops of the tincture, every three hour~, simp\,,· 
HS a mean>; of reducing· the rapidity of the heart':5 action a.ucl the force of 
the circulatio11; the remedy is, however, a dangerous one, and it:; effects 
:--hould be c.:arcfully watchrd, its admini$lration being :-;u:=:.pP1HleU 

i~?~,~zE{fi'.~It~~g:i'.~~:;~~~:X~irt:;~1::f{~!,{,,i~~;;~i~:!~~::1~~"·~:,',';,: 
minute. Un le~s lac('ration of some part of the al im entary canal he su~
pected,2 this drug may he suitably combi ned witb small do:;e:-; of c:alomel; 
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but in ea,..('::; of intrst inal rupture, tbe effect of thf' latter suh!'ta.ncc would 
he tu incrl'a!->e the l'i:-.k of feca l exl rfl\'H:'n.Lion , nnd in suc h a ca:-;e, if' n1 ercun· 
hl· u~ed at al l. it :should be employed by inuriction. 1 In cn:::c~ of sC'ptfc 

~,~~i~~'.11\~:;i·~~:.~~o~~" o~~ aa ~:~i st~ c~1\~~~1;.;i~t~ra~~ic1~,'~;,in:':-;~~~~~~~ ~1;1~,i~ i ~<\';:;~~: 
t'll"l'" 1hc unfavora.Ulc :-;ymptoms, ..,·omiting, tyrnpanit e:-;, PIC., ar<' du1• rnl lll'r 
w ob4ruetion from formi ng adhesions Llrnn to actua l inflnmmu.tion. ' l'h11 

!!OOI! do1w b_,. ~alinc c:othartic.·:s in septic periton iti" is, I believe, ilue to the 
draina~e whic:h they indirectly effcet, and not to the purg-ation which tht',\' 
(•ani.;e, 11nd which iu it~l'lf is ohjectionable. ,lf/t lt diPt i1' that which is hci-;t 

:1,:~~t:~~~~-~) c~r:h~f "~~~~~~~ti~r p~~\~~'.; it~· 1:·~~~ft~~·cl,lJ 1~~\~t(:.rti~·:i 1 :i1e~~~~~~l ~~ 
hl'cf-tca.eg-µ-no~. Ne., mu:-1t be ::;ub-,ti tuted. J f sero 11 seff11sion per1'ists aftt•i· 
the l'iUl>~icknce of a(·ute symptoms, a n attempt may be made to p1·0111ot(' 
ab.~orption by the u:-oe of bli~ter.-:. , and by the aclmirii:o<.tration of iodide of 

~:::~.:~J~\~\1~1.c '~~~ r~~~:~~~~~s a~~~ _v <t~~\i1~1~:~~~ I \v ~~c ;~e\~:1i ~:~d ,p~~ '\-~~! tl~~~~~~·~if~1r~ \)~: 
ca ... t'S rei.:orded hy Schmidt, Trt•\·e,.._ ~lu r:-oh , \fabh:11n, und Tn._y lor. Lopa
rotomy for peritoniti.-; ha-, likewi:--t' s ucceeded in the lrn.nd...; of :\likuliez/ 
KrOnll'in, CPppi, Ll'u cke. ll eu ~r r , Gay, RoUrrh, 8tuden!:iki, ·wyli r, Jack • 
.. nu, and B111·clrnnl. In Ober~t':-> ca,.,l', relief wai'I afforded h_v thr operation, 
hut t.he patient diC'cl in nine weeks from pn<'um onia. and becl,;;or('~- Laparo
tnmy for pel'itouiti1' pro\·ed lllhUl'l'C1i~f'u l in Cast'$ reeorci<'Cl hy f)r,.. . 8himmeJ 
and F. ,J. ~hepp11rd, and in my own ha11d1' in a ca~c which I l:'U\\' w ith 
Hr. llahilrin. Lnpal'Otomy for lubPrr·ular perilonitu; hns, accorclinµ- to 
(,'('(·cberelli. IJeen emplo_,·cd in 88 tasl'"" i in 5 of these tlw result i~ unknown , 
in Ii ..;onu' rcliPf wa~ alfordcd, d(•ath (' ll"ll <'<l in 25, nnd 52 C'lHIN I in re . 
\'orPry. 'l'hc 11101·tnlity in terminated ca:';es wa!'. thus 30 1wr cent. In 
d1ikfren thL' 1'tafr.;tic5 arc more favorahle, .. !-(; cases collected b_v Alclibert 
ha\'in:-:- giH 11 42 n•co\·erics and ouly 4 death::;. Yander Yeer iuh·il:'e:i c·on
linuou-; draina!{l' after lap1uoto111y , and quotes KOuig's fig-urcs of 140 
Ul1rnrnn ('ll"e", which g-:we 131 reCO\"l'rics and on ly !l dcrnths. ~faurang·c 
ad\'iscs, n.~ a subst itute for laparotomy, ~hpiration. followed by anti~eptic: 
wa..,hing au(! the injertiou of iodoform , while .\ fo'."'<'tig-• .\loorhof reconi. 
mend~ a~piration, fol\o\\'t'd h_\· in,:;ufllation of "terilize<I a.it'. 

Retro-peritoneal Suppuration, re:-;ultin~ from ruptul'C' of the in· 
u• ... tinc l)('t1reen the layers of the me"entery, might requ ire i1wisions tn 
t'\·acuatr the pus; and similar treatment would he inclicatccl in the e\·en t of 
Crinary Extraco~ation occurring- from laccraLion of the kidney or ureter. 

1You:-rns OF THE Anno,1Ex. 

Non-penetrating Wounds of the abdominal parirtcs present few 
1wculiar itics requirir1!-;" :-;pcc:inl mention. Fore ig-n bodic:.; a.re to be remo\"Cd , 
and tbe wound clean~ed, n~ in ot lwr localities. Hemorrhage in the~e 

~;~~~!c~0 ~1 ~~. r~~1i~~! .v c~~ 1~~::.~~>~~l=~u ,~~·~· ,~ 1;~~! 11~~~s~1i ,~; 1~r t•;~cc~~;:~~~;~;·ew~ u ~~ 
will not .. ufflcc, bl·cau~e it wou ld a.llow interstitial IJleeding to continue, 
atul thus di~:-;cct up t he inter.mu~culrt.r space:-;; therrforP, if, in any en~<' , 
The hemorrhage he greater than mere oozing, the part must be freely ex· 
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posed (the wound, if necessary, Leing enlargNl for this purpose), and thr 
hlccding Yesscl Fecured by ligature, torsion, or acupres~urc. The::c wou1HI~ 
are apt to ,a:ape, and hence. if <'Xt<'nsive, require the u::c of sutur('s, 
muscular relaxation be ing secured hy position. Ventr·ol Hernia mn~· 
occur after ciratri zation, anU will require the applicat ion of a tru:-;s or 
bnnda~e. 

Penetrating Wounds.-The~C' may be divided into-I. Tho:-:C' with
out protru:-;ion or wound of the abdominal viscera; 2. 'l1bo:-.e without pru. 
trusion, but with wound of such vi:'"cera; 3. Tbo~e wi1 h protrusion or 
unwounded viscera; an<l 4. Those'' ith protruFion nnd wound of vi~ceru. 

l . Penetrating Wound.<> of the Abdomrn, without Protruxwn or Wo111ul 
of the Contained Vi.~cera, may result from stabs, hayonet thrn:-;t:::, or g:u11-
!-.hot injurief'. The diagnosis from non-penetrating wounds is often difficult, 
and any exploration with a probe would be manifestly iniproper. T ht> 
surgeon may, however, cautiously en large the external wound, i.:nttin)! 
down layer by Ja.ycr1 to ascertain if the peritoneum is r<'ally divi1le1l. 
The c~caµe of bloody :-erum, or the 0CCUIT<'nce of emphysema, n1ay likt·
wi!:=e he taken to indicate penetration of t he peritoneal Ca.\·ity, a1H1 tht' 
diagnosis wollld be confirmed should peritonitb ~ubsequcutly occur. 
The treatment to be pnre:ucd in a case of this kind 1-'hould consi:;t in 
cautiou~ly enlarging the wound, so a~ to permit an in~pcction of the ,.i ... 
cr-ra immediat('ly beneath, when 1 if there IJe neither visceral wound found 
nor extravasation of blood 1 tbe parts may he g-ently, but thoroug-hl.r, 
washed with warm distilled water, or a weak ant.i~eptic solution, and thr 
wound accuratel.v closed with ca!'bolized :-;ilk suture::.1 carried t hrough all 
the tissues of the abdominal wall, including t lw peritonf'11m. Senn 
recommend~, as <t means of determining whether or not there l)e any 
wound of the stomach or bowel, tba.t hydro~en gas :-hou ld be introduced 
into the rectum in such quantity as to distend the inte.stinal canal; if lhi~ 
Le perforated, the gas wi ll escape externally. and can be lig-hted at tlw 
aLdominnl wound. The same test may be applied after the abdon1cn ha~ 
been opened, to in!3urc tbat no wound of the bowel has been O\·erlookerl. 
'l'his very ingeniouti a id to diaµ-nMis ha~ Leen succe5e;fu lly adopted h_r 
:-;e\·eral surgeon:;, hut has not a lway:-: been found infallible, and has till' 
disad\'a11taµ:e that the inte~tinal di!';te11tion which it cau~es in it!:)elf~onw· 
times heconws a "erio us complication. 

2. P1:net1·citing ll'vunc/ . ..,., with Wo11nd of the Abdo111inal Visr·era, b11/ 
witho11l Protrusion.-Thc dia;:rnosi:-; of th~,..,e <'ases from tlJO;,,e of the la~t 
cate:.rory may !Jc made by ob)'enin,!! tbc flow of the viscc1-;1I cont('nt~ 

through the external \YOund, or b.\' noting a very rap id denlopnwnt of 

i:~~~~ 1~~~~; r:'· !~,i~:~~ ~·L~1i~~ 1.~:e~l~1~ ~ 11~n~·~;u <J~~~1~·3 ~f1~~t~1~~tt~1~c~~~ '~i;~c:r~!~~1 ::r 
gun~hot wound of thr :-;tomacb recor,kd hy CLJlbert)'on, the dia.gno~b w11 .. 

rendered clear by the dctl'ction of several ~hot in the matter rnmited b.r 
the patient immediat<:'ly after the reception of the injLJry. Senn 1:-; te!-t, 11~ 
inflation o: the bowel with hydrnge 11 ga:-;, has already been rl'ferrl'd t,i, 
Jn any case of doubt., and partirularly in ca:::t:s of gun ... \10t wound, the ~ur· 
geon should open the abdomen, either h.'· enlargin,g_· the or iginal wound, or, 

;~~~~~ha 1~~1 l~~~;~~j~~~Jt~~~~r; ~1~~1~-~t ~;~k ~~~ ,~i~~~.~:~i~~ i:~;ii~0:~ea ~~e t~i;~njcl~;;:· 
I n the treatment of the~e ca:-;cs wound:-; of t he stoniach or bowel sbould lw 
carefully sutured in the way that will pre!"ently hr rlt·scribed,or, ifa nun~
ber of wounds be found close together in a small seg·ment of iutl'stinc, JI 
may be better to excise a. portion of the gut (enleredomy), and bring thf' 

end~ to the surface· so as to establish tempqrarily an artificittl aou~. Jf. 
however, the jejunum be the part in,·oh·ed, to do t hi ~ would render uselr~~ 
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such n lar~e pn.rt of the nlimentary cnnnl, that it will l)e hetter to re~ort 
to immediate enlerorraphy, !'.O a.:'i to restorC' th{' continuity of the bow('I. 
Suture, or partinl or complete exch•ion, ma~· likewi~e he rcf)uirt'd in cnse 
of wound of the so lid \·i$cera. Before <:lo~inµ,- the externa l wound, thr 
abdominal cavity sbo ulcl be thorouµ;bly freed from blood nnd extrnval'ated 
materials, with soft sponges o.nd gently applied, warm, anti;o:;eptic douche,.., 
:rnd onc or more droinnge-tuhet?-, preferably of gfas~, ~hould be introduced. 
The neck of the tube mny be surrounded with a squarC' of' rubber ti:;sue 
(a rubber dam), which is folded up O\·er its muuth, nml may be lightly 
filled with anti~eptic absorbent cotton, which f'hou ld he changed ns often 
n~ it becomes ~aturatcd; when the serous discharge ceases, usually in 
three or four clav~, the tubr may be removed. 

3. Penelratinfl Jl ,.u1md.-;, witi1 P~·otrusion of Unwounded Viscera.
Portions of ulmo:_.;t, any of the t~bdominal organs ma.\' protrude, if Lhe 
wound be a large one, and insUtncei; are not wanting in \1·bich recornry 
has followed the protrn:;ion, under t>uch circumstanc-C's, of' parts of the 
stomach, Ii Hr, spleen, or other vi~cera. In tbc::;c ease:::, tbc wound bcing
lnrgc, there i:; common!:· not much difficulty in reduction, which ~houlcl 
always be practbrcl in the ca~e of' suc h org-ans as ha\•e been mentioned. 
H the bladder protrude, r('duction may be much facilitated b_v the use of 
the catheter. Jf, a:; occasionally happen~. a portion of a Roi id vi~cus, such 
a:-. the liver, spleen, or pancreas., be strang-ulated and alread.r g-ang-renons 
when firi::.t seen by tlie surgeon, a :-;trong ligature should be applied, 
when the slou~hing 11rnss may be either cut away 01· nltowed to separate 
f'pontancously. Recoveries under these circumstanC'cs have been reported 
hy !!evcral ~urg('on~, and Otis hlls collected a numUeL' of such cases in the 
s{'Cond "olume of' the tforgiral Hi.c.;fory of the War. 

'l'hc following Tnble, conden~ecl from one g-i,·en by Edler and quoted hy 
:MacCormac, :-;bows the mortality which attend:; injuries of the soli d aLdo
minal \•i:scera :-

Stahstics of l nj11rifs nf Solid Visr·era of Abdomen. 

Sen<TTASJo:nn; 111-rTL"RF~ 

Recov- Dic1l I ~~;:~~,~~:· Rcco1·- Mort:1litv 
ercd. ercd. percent. 

18fl 27 162 a;;.s 2<:9 1:30 ]!}fl !'15.0 
83 Jl 7~ Sli.7 42 7 35 s:-u 
3 I 66.(:i 6 1 ,, S:Ll 

9il 45 -15 Ml.O 50 28 22 4-l.O 

Al!gr .. gai .. s 365 84 281 77.lf 3i;7 57.0 

PUSC'TUJ!El>ASOISCl"l'll\\'QUSDS 

\'rso:uA,\n'ECTED. 
Hccov- l\lor1nlity RcCOY- ~~~~~ll~~y crctl. I~ {"red. 

~~:;;3~1: g~\1-.bla,c\cli.'I' {j[) 23 42 64.6 543 180 :J6:J 66.8 
35 29 6 171 160 47 11:1 70.6 
4 4 H 6 7 :>:ts 

Kidn~ys 12 7 5 -tl.6 15i 80 72 47.8 

A1tgrl"gat"'s llG 63 53 45.6 &68 313 G3.9 
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'l'be parts which are liable to protrude lhrougb .1:,mall wound~ nrr tht1 
Lowe!:::, meBeatcry, and omcntun1. 'fhe treatment of ~nch cal'eS shoulrl 
dcpt•nd upon the condition of the extruded vhicera. If Bowel protrudt', 
:rnd be found hf'oflhy, or only moderattdy f·onge.c.:ted, it should nt ouce ht• 
n•turn<'d. 'l'bis may sometimes be rfrect('d Ly drawing down a furt1 1er 
portion of the gut, and gentl.'' p1·ei::sing upwards the fecal contents, :-;o a" 

!1<:.c~i~n~i~~;.::~o t~~J~~~~i~~c0!~.~~~1d~jt~;~~=~ i~ 1 ~1~:· an~~1o~~l~:r c~::e~f ~p~~~{'i,~1~· 
for ::tr;1ngulated hernia. This di:bridemf'nl, a~ it iR 1·allecl, should be mad<' 
in rm upward direction, and ~bould he (·onfinrd, if poi:::;iblc, to the Rkin and 
mu:-culur tis:-;ue::;, tbe peritoneal aperture u:;ually yielding- without inc:i··.inn. 
If reduction he rendered inqios:-iblc by ga,.eou!-.idh.;tention of the protru<led 
bowel, the ::;urgeon would be juf-tifiecl in puncturing the part with a groovNI 
nt·edle, as has been Ruecel'l:-;fully done by Tritum and others. Storr" 
rcc:ommends that the lips of the wound !-\houlcl be drawn upwards and 
:-.t•p;_1rated by mNm8 of blunt hook,:; or ligHtures, previou&ly introUucl·d 
Ht·duction i-hould be aided by placing the patient in suc:h a po:.ition a-. 
will imul'e relaxation of the abdominal wall!-i, and tbc portion of bowel 
which has last clesc:cnded must be first returned. The surg·eon nrniot takl' 
cnrc that reduction is rrally accomplil'bed, and that the protruding part i-. 
11ot. merely thrust up betwl:'cn the planes of tbc abdominal pariPtPs. If 
the protrudl'd howel be yangreno11 . .,,,, it would not be safe to attempt re
duction, and, in such a rni-e, the part should be freely incho:ed, and till' 
patient allowrd to reconr, if poijsible, with a fecal fistula Wbat. coursl' 
.-..hould be adopted, if the liowel, though not aUsolul<'ly gnn;rrruou~, he 
intrn!:-cly inflamed? It is 11i-ually advi:"ed, under tht->~l' circumHonc·c:-;, to 
effect reduction and clo"'e tbr wound, bnt] am cli::.po~ecl to think that it would 
he better Lo allow the pllrt to remain in 1::itu, after dividinfr any con~tric:tin,!! 
liands lbat. might threatPn Rtraugulation. 'l'he ri:-k of peritonitis would, 
at least, 1;ot be inc:reabcd by this plan, while, if the bow<'I ~hould :-;ub::'e· 
'l11cntly give way, there wonlcl be le:,b danp-cr of focal rxtrll\'ll!3ntion. 
'L'hc cour::.e to be pursued in ca:5e of Ome11tal Protn11iio11 Jikewbc depell(J, 
upon the state oft.he part: if thi:::. be healthy, it should at 01we be rcturnrcl: 
liut. if violently inll;rn1cd, or it' gangrenous, it ~houlrl be e.xci~ecl-tlw part 
immediately above lwing first tnrn~li.xcd and t.icd with a double Jigaturj·, 
to JH'e\'Cnt. hemorrhage, and the stump Leing i:;ccurcd in the deeper portion 
of the wound, by fastcniug: tbe ligature~ with adlll'sirc strip" to the nh· 
dominal wall. Morisnni record~ an interc:-ting c:a"'e in which a masi;. of 
omentum enteretl tl.ie colon through an ulcernted openin,!!', find pa10,..mg 
duwnwar<ls protruded from tbc anus; excision wa!-' performed with nil 
:rnti!-\eplic precautions1 but death from septic peritoniti~ followed ou the 
sixth day. 

'l'bc treatment lo be purBucd after redu.dion consist~ in accurate!.\· 
clo:-.ing t.he wound with numerou!; sutu1·e,. (which ~bould embrace 11.w 
whole thickness of the abdominal wall, including- the peritoneum), nnd m 
adopting mca.n1i to n1oderate the peritonitis whic:h niay be expected to 

~~~::ct o ~!r 0t~= 1~ ~~;~ek~~~ ~~~et~1ee~~i::~ ;.e~ 1 ~ef~~a ~1~0°~~h~·~:11~~e;,~.~~:~ ~~~ 
points of suture If bowel have Leen left io the wound, with anticipat~on 
that~ fecal Jbtula will follow, the part should be coHred with protec:ur(' 
and h~~1tly drcs~ed, ~o as to exclude tbc air and keep the wouud a:- nc11rly 
a;'\ possible in au a:"eptic condition 

4. Penetrating Wound.-; wtlh Prolru8ion and Wound of Visce1·a.-~f 
a ~ulid viscu::; be affected, tbe treatment would consist in reduction, or 1 ~ 
partial exci:::;ion, according to the rules ubo,·e laid down. Po::::tcmp~k 1 
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nnd Dalton ha\·e ~lu:ce~:;fully clo~ed wound~ of the li,·er with ~ui11rc~. 
Complete exci,.,ion ma.y he required h.\' exlen~i,·e injuries of the :::ph•en 01' 
kidtJC\'. llemorrhag·p from a. mc::-enteric arU.'ry should he n.rre:o.trd 11,v 
tor!'iiOn or Jig-alllre. Wo11nd1:1 of tbc l'ltomach 1 or bowel recp1ire the 1ippli. 
t"ntion of ;.;uturl'·"'· the part being- 8ub::.cq11c11tly returned into the abdominal 

~: ~~;~,r~ '.1cl ~~;~e ·~:~~::·,~~-e~~~1·;;~~~~<'~c~~~,~~;~(\~~c!:~c n~/ 1~ c1~ ::~ o~.~~1~1 r~):i~:~~ 
i·onliiw'ed or glouer1

1$ i-:;uturt: (l·\~. 82), applied lhrough all theeoat8 except 
tht' mucous; or 1 which i~ prcfl'rahlc, if tht• wound be tran ... ,·er:-;c, Lembert.,s, 
uely's, or Appolito 1s1 modification. 'l'he!'iC h;l\'C for their objt·ct tlH.' ill\'Cr· 

~~/7,,®l 
Leml.H:rl'~ ~ulure. lii·l)"tt -.utnrt• lit.. tn.-.\ppolito·~ ~ulure 

sioa of the erlgci'; of the wounrl. and the con~equC'nt coaptation of tht• . 
... rrou~ !->urfoce!'i (Fi,!!:-<. :?:?9-231 ), an<l HCt'nl to me. upon tlw whole, quite 
a" ..,afr·;fartory a:-; the more c:omplicnted methods of Y61.icn. Bouinson, and 
BCr<'n~l'r-Feraud. 'l'ht.· :-;uture bt.•in.!! applied, both encl!-' arc to be cut ~ h ort, 
and dw whole replaced in the a.hdomina l ra,·ity. Thf' ~uture (wh ich l-iho11ld 
I.Jc of fin(' ,..j]k or :-.ilk\\·orm-!!ut) g radu ally lin<ls it:; way i11to the interior 
of the bowel, and i:5 C\•entually discbnrg-Nl twr a1111m. For ~mall longitu. 
clinal wound-. tht· common interrupted suturr may i.;uliice, while a. mcrC' 
puncturr m'ly lie c\o .. ed h.\' ~implY throwing around it a ligatun•, the 
wour1dt.•d poiut bt•in~ rni. ... cd for thr purpose "·ith lrnaculurn or urtf'r_r
fnrc<'p"" lf, on the> other hand, a. trnn"''Cl'l"I' wound involH· the 1t1/11J/e 
1·oiil1re of the bowel, it. j,.. prnhahly hC"ltt:r to :-<ecu .. c 1 lw ed!!t.':-i of f'n(·h f'X· 
trendty of tllC" ,!?Ut to the f'Xtt•rnal wound, and allow tbe formation off\ 

~~1:~ ~~ir;:i1::~·it ,. '~I; ith~011~,~:~e;'"1~1:- :~~1i:~! ~"o~!~L~~:::::~: ':~~1l e:~~ t ~1~~~!~1:1t11~~ i 1:1c~;~f :~~ 
the uppl'r pOrtion of thf' small intcsti11c, when enlero1TaJ>liy would lw 
iudicntc>d. 

In thc> n.fter.trcatmrnt of all the~e ca!->l'S thC' free admin istratio11 of opium 
i.., of tht• hi:.!.he"'t impurtnncC". 'l'be patient must i)e hpt. perfectly r1uif't, 
Jlllr.nttive:-; f.;Lrirtly interdicted, and food giH•n n.s rnuch as po . .:;sibk io tht> 
lormofnutriti\'Ct•ne11rnta. 

<-N! i~1 ;t~~~~~ ,~~t v ~:~<~1 ~ 1~~.;:;~~ 1~~11 ~~d o~111;~~~e~~c:~~1~~e;.~:, l~J;~ ~.~;0~;~ !Jt,h~ 1 pt1;:,~ 

f '.i~~:~:::f ;:i.~i:'. ';::~~:·~J;~~:: ~~~~;~:,::~·;i~ 1~'.'i'i::·:,~~~~~;:~~,;~E:·:, 1 ~i ~.: ~~;,:··k::~~~'.'.~·~;~: 
ca~l:;c;;~ 1 '.:1 ~i;l~t!~i~~~~/·o~\~~:·;:~1s suturt>, so111l'what resernliling Appolito's, which h~ 
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treatment of penetrating- wound~ of the belly, with s.uture of :.lomach or 
Uowels (qastrorrophy. enterorraphy), and, if necessary, excision of a por
tion of Lhe intestine, or enlerectomy. Tbe description of till' operntions of 
laparotomy and enterectomy will be gi\•en in tbechnptel' on Diseaspsofthe 
Intestinal Canal. I have advi.::.ed this mode of treatmeut because itis lhnt 
ad\.·ocatcd by tbe imme-ri:..c majority of operators and surgical writers of 
the pre::.cnt day, and Uecau~e, in a large number of ca~cs, at lenl'lt of gun
shot wound, it offers, I believe, the be:-:t chance of recovery; but I am 
by no means sure that a few years hence the con~cnsus of surg-ical opinion 
may not chang-e as regard:"< stab.wounds, and tend more ~trOn!rly in the 
dil'ection of expectancy in the management of the!<.C injurie . .;:,. E\·ery ho~. 
pital surgeon whose experit:"nce extends over many years must hare :-t'rn 
cases of penetrating- wound of' the abdomen which ran a fa\·orable cour:->e 
without interference, and in mv own field of observaLion. while I can 
rcc:all not a few such ca~es, the~ instances in whic:h. on the other ha11cl, 
lap:irotomy for sucb wo111Hl::: has pro\·ed successful, have bern, with rare 
<'xccptions, irnch as might ba,·e been expected to recover without oprra.. 
1ion. 'l'be slati::;lir·al results of lnparotom)· for abdomiual injur.'' hare 
been in\'estigatNl by ~e\'Crnl Wl'itcr!-l, including- ~lucCormae, Barker, 
Dalton, Coley, Morton, and Kerr ; to the t<l,.Cs collected by tbc!>ie .!(entle
men I baYe been able to add a number of others, and Lhe annexed table 
:-hows. the results of 366 operations :-1 

Statislirs of Laparotomy for Abdominal Injury. 

lh!COI'- Undcter- Mortality 
crcd mined. percent 

--- - --
33 13 20 ti0.6 
2b 6 22 78.6 

115 76 38 1 330 
190 76 J13 1 5!l.5 

i\ggl'egates Hl3 52.1 

Po~tcmp:..:ki is said to have operated 2:-l times with Ii SUC'Cl':3ses, but r 
ba\·e not been aLlc to oLtain the details or more than onf' of hi,; ca;:;r~. If 
the others were added, we ghould baxe 388 ca;:;es with 199 deaths, or oq•r 
51 per cent. 

In order to comparl· the~e figurl's with thoF:0 of ;1hdominal injury treated 
without operation, I hlH'C a,.;kt~d Dr. 'Vnltn D. Green to examine the re· 
cord::; of tlie Pennsylvania Uo:..:pital, which ba:-; always hl:en the great 
"nt·cident-ho:-;pital'' of Pliihtdclpbin, and he finds that, omitting- all doubt
ful ca~es, there were treated without operation1 in the ward!:' of tlrnt in:->ti· 

~~1~~~1~1{; ~\~,~~nn~ ~~t~1~~1 ~~~~~~~~1i 1v~/~~~-~ 115~f)t,11~c:.0~1~:~~c~ 5e~~~1~~~1~.~~1~0e\~~j 
fotal. Adding to these the case$ reported hy T. Q. Bit·ha.rcl~on, from the 
~harity J~ospitul, New Orlean:;, and tLo~e reported bv Stimi:;.on from time 
bo.:'pitnls 111 New York, we h:n·e a total of 141 ca~es of wound of the 
nhdominal cavity treated without operation, the results of which may !JC 
Reen in the following titble :-
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']'able iihowing Results of Penet1·ating Wounds of the Abdomen trealed 
wilho1ll Operatiun. 

~~ n ~·= 
~ H A 

~ii II ~ j] 
:; ~ 

3 ~~ g~ ,5 

I 
e ~i 

31 

I 
24 7 22.5 32 13 19 593 63 ~· 2li 41.2 

2n 23 6 20.7 20 l'I HO 55 30 25 45.4 
23 I'> lifi2 23 s 15 tif1.2 

Aggr~gatt.•>' liO I 47 13 :!l.li 81 ~S ~13 65.4 1-l l 

Two cn~e:;;, one enrh of ruptured. l>owel and 1'11ptureU bladder, tr<•ated at 
the Pcnnsylrnnia H ospital during the same p<•riod, both pro\·ed fatal. Lllparotomy for ttbdominnl injury was employed 20 times, with 7 n'CO\'t•ric:-; and 13 d('nths, or 6[) per cent.; in l G ca~es for inc:isecl, punc:tur~d. or 
lnl'l'ratt>d wounds, with 11 deaths, or GS per C(·nt.; and in .t. ca.::cs for gu n:-;hot wound, with 2 deaths, or 50 per cent. [n I G cases of gun:;bot wuund 
opC'rnted on in three Ne\\ York ho~pitals there were 13 denLhs or 81 per 
cent. 

From thc~e figures it will be c;:een that the e\•idene<•, as far as stati:-.tics 
!..:'O, hi, in the ca:-;e of sta lJ·\\·ounds, in favor of expectant measures, and that a n·~ort to laparotomy has, thus far, added to l'ather than Je;.;~c·ncd the mortality in thc;.;e injurie:;. In gun:;hot wounds, on the other hand, 
till' ;;t:ll,i!-iti<'nl l'\•iJe ncc is in favo1· of operation. 1 am di:<.po!-!ed to think, mnrCO\"l'r, thnt ~ome of tbe death::; after abdominal l'e<'tion i11 these ra.ses 
hare bPt'll attriUutable to recklc:jsnei'.-i!i on the part of the surgeon in u11nc-1·1>. .. :<aril.r prolong-ing- the operation, and in cli,.;rcg-ardin;...:- the d:u1g-er,.: of :-.hoek fro111 expo:-'Urc and ch illing of the viticNa., nncl I believe tha.L, if cxc~ 
ruled wilb ;;ki ll and care, laparolomy. al lea,.;l in w('ll-selected ca:.;c.s of p1·nrtrati11,tr wound of tb<' abdomrn, i~ the proper mode of treatnwnt. 

When the patiC'nt reeo\·er:; from a penetrnting- wound of the abdomen without operat ion, it is often with a ga!:itric, biliary, urinary, or fecal 
fi:<tula. n<'cordin~ to the part injured. 

Gastric Fistula is a condition hy no means incompatible with Ion(! lirt• and comfort. If small, an atlcmpt may be made to promote contrac
tion and eicntrizntion by occa~ional cautcr i;i;ali on of the edges; but if lar!!e, the ~ur;.ceon "hould ordinarily content him:-oelf with applying a. f.:t1ita.blc 
l'ornprc:-o;;, or ohtura.t.:>r. Billroth, however, ha.s t-ucccssfully resorted to 
w1.~lrorrophy, i-plitting- t he edges of lbe fi:-otula and clo::1i11~ thf' :.ra;.;tric 

~l~J~·:1! 11 fro~~· ii t~~: l~:~1i ~el~ L:1'.: ~! ~/ ~11~ ~~ gc:,~~ ~~~ ~~ g ~~1i ~I 1~ ~ ;1~· 1:1~s ~~~0c~1,'.~ e~~- i; 1~ :~ i':! ~} 
1'0llf!<'llital protru::-ion of the gastric mucous membrane through the umhilieu~. 

Biliary Fistula, of which I hn\'C seen hut one example, ui'unlly ad-

~~:~D~~~n1~~ ~;~~~ll~l~;~· l;~:c:1~~~ ~~~ll~~~~ltbe ~~~~~1~d('!1e:;\1~i1:1~ 1 ;~1~·1t~1:i,'.1 ·~l~:.1!-
quired, tl~c gall-bladdL·r mig-bt be cxpo~ed hy ab<lomirial beet.ion, an<l i-;utu1·e ~f that \'1:-ocu.s (<·holP<·yslorraphy). exei.sion (f'holel'!f-'o1ledomy). or the <"•ll11iIHhment of a comm unicatio n with tlw how1•I (ch1Jh'<·yxlenlerostom!f) mig·ht 
ht• re:;orled Lo, UCL'orcling to the particular ci1·cum:sta.nccs prc:-icut. 
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U rinary F istula, fo llowing a wound of the nretcr inflietrd in ornri. 
otomy, has been r-.ucce:::.~fully tr~ated by Gu!-isenbnuC'r hy a prOCl'"" of 
nreleroplnsry, whieh eon~ist:5 in dilating the sinus and tbrn (';o;tabli~hin.!! 
an artificial pa:-:sagt> between the cut ureter and the hladd1·1·. Similnr 
opf'rntions arc attributed to NusHhaum and Tau/J'er. Yan Hook ndvi:-;i·" 
that when the ureter is divided one end sho11ld he tied, a long-itwlinnl 
incision made beyond the ligature, and the other end inraginat<'d into tlw 
opening-

F ecal or Intestinal F istula, usually called Artificial or Pa/,-, 
Anti:s-thc lattrr name is adopted Uy H. Man is-is more frequC'ntly nu·t 
with after .-.trangu lated hernia than after a wound, but the tl'CatnH.·nt iu 
either cn~e is t he same, and I shall , therefore, con:::.icle1· it here. 

If tiw opening- into the bowel be but smnll, the :.rreatcr portion of tht· 
fecal mass heing evacunted in the natural wa_,,, it may be sufficient to krt1p 
t he part)'\ cleno. and to apply a firm compresg, which, with occa~ionall~ 
touchinz the edges with nitrate of Rilver, will sometimes effo<:t a curei or 
the fistula may be carefully laid open, a11d its ~icle:::. bi·ought togNlwr with 
deep !'titche~-n proceedin~ by wbkh I succeeded in elTectin~ a cure in a 
ea:::.e !'ent to me b:• Dr. Benjam in, of Camden. If, how~vt'r, the openin.!.!' 
he larger, nnd i:;till mo!'e if the whole calibre of the gut be involnd, th1· 
{'Onclition is di fferent. 1 n such a. ca:-;e the en els of the bowel ad hen· In· 
their ~crous surfaces, their po:-ition at the bottom of the external wounjl 
Im ving- been not inaptly compared to that of the tubes of a douhle-hanell('d 
gnn. The lower Pnd of the bowel, being- unm:ed, undergoeb contraction, 
while the upper extremity is freqnently abnormally dilated. The mC:'l'll· 

trric portion becomes prolon~ed between the encl:::. of the gut into a kiud 
of !'pu1', which act::; ag a vah·e in further occluding t.he lower opening. lu 
:-;ornc ca~C's the junction of the two ends of bowel is at a con-;idt'rahll' 
drpth from the :;urfoce, the fecnl contents finding their way to the external 
wound through a long and perhap,.:. sinuou::; canal. 

'l'hc treofmPnt conRist!', if De:::.auJt'g plan of continuous compref:,.ion1 

fai ls, in di\·iding the "tpernn ," or spur.like projection betwrcn the inte,.;. 
tinal extremitief'l, so as to restore the continuity of the bowel, and in ::uh
sequent l.'· frbhcning the edA'Nl of' the external wound, whid1 is then clot-eel 
with bnrelip piuR-or in performin .~ a plaRt.ic operation, if the simpler pro
<·edurc docs not succeed. The division of the spur ma_v be nccomplit-hccl 
in $e,·eral way~. the hc~t being by menn13 of the enterolome devi~ed hy 
Dupuytrcn. 'l'hc rnte rotome conRi:-:tH of two se1Tared hlude:; (Fig. 232, 
a, b), whi~h arc introducrd. one into each end of the bowel, and which im• 

~.1~~~1 a({~~'.·ob~~n~~~,~~~(~u~c~ f~~e~la1~:~ 1~\~: 11:d~fes~o~~r~~\1rn'l';~.Ju~~ 1i·~; ~~l~~:.:'.: 
~~'~ ~1 ~ o~0~~~ ~k ~,::f~h~h1~e1:i~~~0e~ ~ 1 ~~~ ,~.~~ l~= l~~~~~ec1(Ya~~o~;;~:i1:1 ~·\I Ii :~r~;:~ Ii~~'. 
occur from feca.I extrava~at ion. A not her ri~k is the possibility of pinchin7 
a knuckle of healthy inte~tine lJf'twcen the blades. ThP ti.[!htening of Ill{' 
:=:crew must Le \·ery gradually effetted, the time required for :::afe dirbion 
of th" F:f'ptum being- ot least a. week. l\larsh recommends that if the~pur 
be prominent only a portion of it should he attndt>d at n time. In a <:11"<' 
in which the lower end of the bowel could not he found, Laug-ic1· 01wnf'cl 
the lnrge iute!;;tinc at another part, and i11trod11l'ing one blade of a mol.lifi~tl 
Pupuytren's cnterotome through each wound succeeded iu thi:; miinner Ill 
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restoring the conti nuit y of the g-ut. 'l'o avoid the risk of pronrn,turn pel'
fo ration , Prince 1'ugp;ested the use of a wire loop and pin, hy wliich the 
!<.idc~ of the ~eptum cou ld be i1n·ng-inated, w hile the n ccCSl"~ll')" 1WCS1'uro was 
afforded by an elastic cord connecti ng the pin and loop outside of the body. 

Fw. 232.-nupu~·tren's enterotome. FIG. 233.-Enierotome applied. (ERICllST·:N.) 

Perforat ion being- effected, the little instrument was made to cut its way 
ou t through the r-:eptum by means of another elastic cord. a.tt<1 ched to a 
miniature" derrick" fi xPd upon the surface of the abdomen. Other plan :-; 
are Physick's, which con si~ts in hringing tog-ether the sides of the sept um 
with a li;rature, nnd in snbr-:equcntly dividing t he part below; and 
Schrnakhaldcn's, which eonr-:i,..ts in tra.nsllxing t he sept um with a. ligature, 
which is then forciblv tied ri nd allowed to cut i ts wrw ou t , Variou..; 
modificatioas of Dup.uytrcn's method have been propOBc<l by Liotard, 
n elpcch, Grosii, and other!-'. During the application of the enterolomc, 
the patient ~bo ulcl be k('pt fully under the inllucnce of opiuni. As ::;oon as 
the eont inni ty of the IJOwcl has been reRtored. the edg-e.-5 of the external 
wound ma.v be pared anrl brought together with the twil"ited sut ure, or. a,.; 
suggested by D unca n, the edµ-es may be f'plit, the mucous surfoce:oi being
inrnginatcd and secured with ca1g-ut sutures, while the "Xlt'l'nal wound i:-; 
cloi::cd with si h·er \\'ire ; or, if :;impln mea~ures foil, an attempt may bn 
n1adf' to r·lose the opening by mean~ of 11 plastic operation. Of 83 ca::;es 
of Dupuy tren,s operation colkctc<l hy Ileimann, 50 werl' completely a nd 
2fi partly successful, while only 7 proved fatal. R(.'section and suture of' 
the affected bo\\·eJ IH1\'e, accordin !! to Reichel, beC'n p<'rformcd in 37 cnsc> . .; 
of thi~ kind, with 21 H'CO\'Nies, 2 fa il ures, and 1-1 deaths i a rate of mor
i:1 lity which, it will be seen, is niuch higher than tha t of Dupu ytt·cn 1

:-; 

llH'thod 
Foreign Bodies, such a:.; coins, pins, buttons., or artificial teeth, nrf' 

not uufrcquently swallowed, and may lodge in thC' stomach or bowel:i. 
'J'he dome~tic treatment of s.uch ens.es is usualh· the ridministration of n, 
purgative-a remedy which is, however, really ;1n..,1iitablc, as the object 
should rat her be to delay peristaltic action, a nd to nll o\\' the fo reig-n body 
~o _become enveloped in a. mass of fecal matter, so that it may protluce les1' 

~~
1

~
1

~1ti:;~l::~p~s5c~~;~~~1;·~c~1~~:as~~era~~;1~~~hi;~e~~~1~~~e~~~~ '~ p~it~l\~-~L)1J1?:,~tl~=~ 
hec11 succc~sfu tly em ployed. Jf the forei_!tn body cannot be extracted 
th.rough the mouth , nr-: has. been r-: u cce~sfully done in on~ instance b_v L. S 
Little, nnd is of such a. nature (as a tab le-knife o r fork) that it cannot 
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wobahly be either di~sol"ed by the gastric and intestinal juices, or nntur. 
tdly evacuated, the surgeon will be justified, prnvided it~ po:-:iLion cnn bt> 
ascertained b.\' cxtrrna\ palµation, in attempting its remond hy operation. 
Ga.o;t1·otoniy appears to have been succe;;:;ful under these c:irc:um!-itnn<:P~ in 
42 out of 50 ca:;es in wbich it ha:=; lwen emplo~·cd, and, a,; death would ht•, 
sooner or later. alnio:-it inevitable witbout operation. the attempt i:; at lf'a.;t 
permiH~ible. 1 The inci:;ioos, in such a case, !-ihould Uc regoulatt?<l by the 
size and shape of the body to be removed, and the afLCr-trcatnwnt should 
be the samP a~ for an ineh;ed wo_und accidentally innicted. Enterotomy 
might be si111ilarly resoned to, 1f the f1m•i!!;n body, ha,·in!!' rcuelu·d th<' 
bowel, should cau:-:.e complete int.cst.inal ob.str11ct.ion (sec Chap. XLJII.). 
A fork was Lhus succes!-'full_r remornd from the bowel by B.o:;ut.i, and a 
~poon by \Y:dkcr, of Cincinnati. J. C. McKee has r1•cordeJ a rernarkalile 
ca;;e in wbieh n piece of wire was accidentally ::;wallowed, and, ha.ving
made its way into the al)dominal parietes, was safely removed Ly external 
inci:sion nearl.v four months flftcrward..... Stelzoer, of Dresden, reports a 
case in whicb foreign bodies were SHer:d tim<'s removed from the ~tornaeh 
and bowel::; b.\' repeated operations. \V. F. Smartt bassuccef.i:sfully extracted 
a bullet wcig-hiug 80 g·rnin~ from the rip:ht. lobe of the tict"r. Fon:ign 
hoJies \Yhich had been swallowed, and ha.\'ing- ulcern,led throug-h the wulb 
of the stomac:h had lodged in \"arious parts of the abdominal caviLy, have 
been succe.s~fully removed by LeDentu, Bardeleben (two cases), Nussbaum 
(two ca.se.s), LeFillier, and Dubois. 

INJUHIES o .F 'rlTE PELVIC ORGANS 

Injuries of the Bladder.-'L'he bladder nrny be raptured (without 
external wouud) by violence,i a5 a kick, applied to the ahclonu.>n. Thi,. 
arcideut is only likely to happen if the organ he di~tencled with mine, a~ 
when empty it siuk~ beneath the pubic arch , and il:l thus meaBurabl_y pru· 
teeted from external injury. 'l'he rupture u:-:.ually occurs in the posterior 
wall of the bladder, in,·oh·ing tbe peritoneal as well a::;, the other conls of 

~11~e e~t~~~ n ~v ~1t~~h ~l\~~i~~~~~ t ~;·;;,~1i~·0:~~~a~·1~1~~~ii° ;111 ~'~.~~n ~~~. ~ae~~. ~10 ~1;~1ii~:;v~~\'. 
lectcd by Bartel:; having given hut 4 1·eeoveries.3 )lore rarely the n•nt is 
confined tot.he anterior wall of the LladJer, urine then C!:'capin~ into.the 

l:c ~·~~ :~e~:1~::o~·i1~1~~ref~~~? a~n~l~~c~ n1~1":\' f ~t11~ ~~ i~;fo\~1~:~ b {o~'\u~1 ~11~ t v~~\~r8a~;;; 
ta::.es collected hy Jfancls bn\·ing- terminated fa\·orably. The symptom,., 
in the former ca::;e, con;:;i:=;t of intense epig-aBtric pain, collap;;e, urgent bnt 
fruitless efforts to urinate, and iu a :-:.hort time the ordinary sig-m• or pcrito· 
nitis; the int.rndnction of Lhc ea.tlieter ~crve:;; to e\·ac:uate either none or a 
\"C'I')' snrnll quantity of bloody urine. lf the perironeum be not invo\l'ed, 

~~g~,~,~.~~:}i;f :~,::~;~,~i~:·~~~~~i~~~j,~:~~~~~~~~~~~J·~~f il~~:~D;~t)f 
a:s shown by the increast:'tl dulness on pereuB~ion, and if the same quantiLy 
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of Bolulion that was thrown in flows out again through the catheter, no 
rupture has occmred. The trealmenl, in case the rnpture in\'Olre the per i· 
tonC'um, shou ld coni::.ist (as suggested many years ago by the el<le r Gross) 

::~.i~11~c~.i:~~ ,~~~~·n~~~~~·a~1i1e ~~~11~~~1~~~1r ~1\1;~{11~:~~':1~~·r , 0a01~cl t~~cre~~~~~,~~~~~,~~ 
the rC'11t in the bladder with tbe LC'mberl :-: uture, the t•xterunl woun<l being 
drl'~~Cd in the 01·dinaxy WH.._Y. Qr 33 Cfll-CS thu~ treated, a:; Shown hy the 
tablr on pn gc .1:22, 13 ended in rccoHry and 20 in dca.th-.a morlalit.v or 

~~~(i ~~~t~ ce~~;.\ ~.';~lic~~~0~1~n~1~1~·~t~s'::1·h~~1 1:~ra:f Yc~'~i~~1 ~:~~<l~l~~~t !~.~a~~ ~~t~;;1~ 
mca;;ures only . After tbe operation, a Jong flexible catbetc1· s houl<l l;u in. 
troduced aucl secured in place, the urine being- all o,,·cd to run off co n. 
stnntlv , br means of nn attached ln dia.rnhbe 1· tube, into <lll\' co11vt>nient 

~~~~~J~~c~I~ i u ~~ ~: t~l~ t~~:~~e81~1t~·~ ~~<lbcfo~~lt ~~ ~~:Ju ~~n l~~~:~\~11~ nt; :~:~~~ ,11 f r1 ~\~c~\~ 
catcd by his g-e ncral condition. Uiaphor1'.·H~ should be enco ur:_1p;ed b.v 
cxtrrrrnl applicat io n.5, it being an oll\·io u..; indication to promote 1hc ,·ica. 
ritH1s action of the: :;:kin, and thus dimi ni :-h t he amount of urine ~e1.:reted. 
Jn ca~e the rupture was cxtra.peritouenl, J would ath•i!_-:e, un\c..;s the 
hladdcr eould be kept empty by m€'nn::; or a catbeter, an immediate l'Cso rt 
to cy.~lutomy, as in the med ian or la.teral opcrntion for stone; a p1·ocednre 
which has Leen ~ucce~8 fullr employed uu.lcr thel-'e cireumti ta nce!; Ly \\'alke 1· , 
Parker. and ~[a !';on, and uu,.;ncces..;fully by U arri:-on, a nd w hich would, I 
think, be prefernble to openin g· t lrn bladder either thruuµ: b the rectum or 
ah•J1· t· the pubis, though the latter procellure also has been employed, un. 
:out·ce,;,-fully by Sunnl'nhurg, but successfully by " ri lliam s. Free inci:-.ions 
;.,h1Juld be ruadc on the fir:;t outward manifestation of urinary infiltration 
h:wing- occurred. ·w ci1· records a. case of extra.peritoneal ruptul'e cu1·ed 
by inci.:1ion aud draina:-rc both from th<.· perineum and above the pubi~. 
Snrrncnhurg haR nsetted the bladder for rupture, but tbe case terminated 
fotalh·. .A few instances arc on record, in wh ich the bladder has been 
rupt~red by tbe accumulation of its own secretion; but such an ncciclcnt 
i~ 1·t>ry rare, th" urethra usually J • .dving wax. in such cases, rnthcl' than the 
bladder. I b<l\'C, however, seen an extra-pe ri toneal rupture or the antel'io r 
wall of the t\aclclcr, cautied by the improper use or instruments in a case 
or retention or urine due to t he pre~cnco of a tip·ht urethral stricture. 

lVolfnd.~ of the Bladder are amongst the most serious complications of 
fracture~ of the pelds. 'l'be bladder may also be wounded by g-uushot 
projectile:::, by pointed in struments, by the horns of in furiated animal:;, 
etc. When the wonnd is in tlwt pa.rt of the org;an which i::; CO\'ered \\" ith 
p<'ritoneum, theBe injuries are u:-.ually fatol, unless rescued by laparotomy 
and rc~ical suture (cy)jton·aphy), but there are numerous instances of rc
C'Orl'r.'' from wounds of the tlaclder inn icted in t. he perinea,/ region. The 
lN'almrnl of the~e cases is esst'atia,Jl y th<Lt wbicb ha:; been d1:.·scribed in the 
prec1·din;.r paragTaph; any foreign body t hat have lodged ia the 
hladdt•r ~hould be r('Jl)O\'ed, as its continued would produce g reat 
irri tation, and probably cau:se the formation lf the wound he 
throuA°h the rectum or vagina, a trouhlc:;omc may result, requiring, 
pcrlinp,.;, the pf'rformance or a plastic operation. 

~£:~~;f~~,~:~:;:~i~~~"}~t:~~~~~r£:';'.:·~~£1:'
11

.~:~:~~~~~~~,~:~~~;r::~::::~,i~~~ 
ablt> cn:-.es l'(•cordecl by Kingdon and Cnm111in g-, in which a pin having 
hr1·n :.;wall owed, lodged in the appendi x vrrmiformi~. from which it sub. 
l't•queotly made its way into the bladder, where it fo rmed t he nucleus of a 
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<'nlculus; the ulceration by which this procc~s wa:-; JtttcndC'cl g"!\.\'C rii'f' to 
the formation or an int~stino-vC'sica\ fi ,:,tula, through which round worm.; 
enterrd the hladder, and were at differ('nt time~ cli.,.chargcd from tlw 
nrcthrn. Forei7n bodies may O('Casionnlly be f'pontaucousl.v ex1wlh•d frnrn 
the blncl<lc•r, or may bl~ extracted with urethral forCl'PH (F ig. 234), or n 
~mr1ll lithotrite, if the s urgeon succeed in catching them in the dircctiou 

Fu,.:.!;~.-Lucr·:! forcc11<1 for remo\·alorrorcign bodic;. from 1bc bladtler. 

of their long axis. In the mnle, howc\·cr, it is u:-;ually nece~sary to rp..;ort 
to lithotrity (if the nature of the body admit of it;; bein,!! cru:-'hed). or to 
lithotomy, the median bc·ing in bllth a case the prPre1ahle operation. 
From the/emau~ bladder, foreil!'n hodies may he conreniently remo\·ed, iu 
mo:;t c-ai'(';o;, by dilating the urethra with two-bladed or thrpe.IJladed forct•p-~, 
or with g-raduated bougies, until Lhe forefiuger can be introduced. wlwn il 
ii'i vrry cui'iy with forceps to ~cizC' and cxtrnet the fol'(.•ig11 l.wdy, the finµ-<·1· 
se rvin g to adjust it inlo n. favoral.llc pMition for l'('tnon1l. It orca..,ioually 
happen:\ that, in using the female catheter, the in :-trument ~lip~ from the 
fin).(C'ri-i, and i:i sucked into thC' bladder. In the e\·ent of :'iUCh an unfortu
nate onnrrcnrc, the 8urg-con l'hould at once dilate tlw ul'l'thra and remo,·e 
the for('ig-n body. l have> kuown fatal ulceration to rc:-;ult, tinder tl1l' ... e 
cirr11m .. t1111c\•$\, from tlw delay of onlv a few dav~. 

Injuries of the Rectllm.- JVoi111ds of ·tlw rectum, prO\'idcd thot 
they 111·e uncompl:catecl, usually heal without much diflkult.r, ali ii'> ~1·cn 
afw1· the operation for fistula, 01· when the l)O\Hl is aceidentally wou11dl'(l 
in lithotOlll!'· If the lesion involve the bladde1· or vng-ino, rcctO-\'(':-;ica! or 
rccto-vag-irial fh;tula will prohahl.'· result, nnd may l'\''lnire t hr pC'rforn1nnet' 
of' a pht.;tic operation. DP:ith may follow JH'rl'oration or the rectum (from 
the perito11C'um hcing op<·nC'cl), n:-; ha:-; occnsiono.lly happrned from tbc in
cautiou!-i u:-c of syrinf!'PS or of rectal bougieiO. 

J?ort'iyn Bodie . .; are occnsionally found in Lil<' rcclum, nnd mu:;t he rt'
rnond with ~coop or forct•pi-i, n:.. the ingen1ii1v or the ~ur;reon. and thr l'X· 
i~erH:il'S of each parlic,dnr cn~c, may sugge:-,t. Linf'ar n>:dotomy may hl' 
required, as in cases rrc·nrclcd by Haffy :111cl Turgis (~ce Chap. XLI 11 ). 
The removal of nrn$!-iC'S of impnctNl fci;cs, or ~eedl' or f'ruit-:::tone:', etc., mr1y 
oft<'n lie 11cco111plishl'd :-<im ply IJy the repented use or warm enemata.. A 
fi~h-bonc, or similar art ic!C', may be caught in one of the pouche:; or the 
ref't11m. nnd ma_\'. h.v the rt•:-;u\tin!!' 11\C'C'ration. !!ivc ri.;r to i~ fi,.,tub i11 auo. 

Injuries of the Penis and Male Urethra.- ll'o11m/ . ..; of the P1•nl~. 

~ ,!.i::·.~-i~(:~.q:~ r!11teh~~~i~~ ,:11~·~u~~~c!,l ~t:1 ~~~o~\;;~ 1~ t ~i~·c ~~=~~~~~~i1~r t;·:1:~t.;1,~;~~~ 
the part. In deC'pt:!r wounds tbert' nmy hC' profu..,(' h('morrha,:re, whil'h mny 
require tt li.~·a.tllre, if it proct·cd rrorn any recog-niza.h\c nru·ry, but which, 
if or thC' nnture of genC'rnl oozing·, rnay l>e checked h.v cold and pre.;:;ur1·, 
the ln-ttcr hcing Ue . .,t npplil'cl by introducing a foll-sized catbeter, aurl then 
comprL·;.;~ing- the orga.n upon thi~ with adhesive strip,;;. r'o11t11sion, or 
Partial Rapture, of the corpora co.vernosa, is followed hy interstitial ex-
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lrnrni::ntion of hlood, nttendrd by marked inclurntion, and ~ometimes b,· 
prinpism, \\ hirh may per:-;i~t fo1· !<evcral clap•. :::inch an i11jury is beSt 
lrl·atcd by the continul'Cl npplication of evaporating lotion:-. Strany11lation 
of a po1·tion of the p<'ni .... is :-;omctimes produn•d in <'hildrcn by tying n 
,.;lring around tlw pnrt, or, in ndults, by the i ~1trnduc1iou of the org-nn into 
a mctnllie rinl!, the nC'ck of a bottle, etc. lf J . .rangrC'ne hni'.< not heC'n in
duced, the s.ymptomi- will u~unlly quiekly ~ub~id<.• upon tl1C' remo,·ol of the 
:-ourer of con:-.trirtion. NC:lato11, lleyenhcr:r, i'. l ohknhnucr, and Ho."rs 
Ht·ll have reported remarkable ea:-e:; of lu;calion of till' \)l'llis, thr Ol'!!:lll lwing 
t'Oll!plrlt'ly l-C'parated from it!"i rutoneons co,·ering-, and buried in tlw adjoin-

in11 ~,::~i;;;~~th!·~ ~1;1.:t~~11;l~~;~d:~l;1>~~i;;t:;,~; f~~~tc1~~~1~>1~.1~.h~:1;~1~~1f:~~\~:.~~ 
jt!ttilt•::, or n111y be La1·erotcd hy fall~ or blows lLJ~on lhe pcr.incum or pen ii;, 
b.r injuric:-; receind during- coitus, or C\'C'll by v1olc>nt stra111 infr effort~ nt 
witturition in ca~c,::, of stricture. 1t mr.y o.1:-o be woundrd in rnde altl·mpts 
nt rathctcrization, f!ivin.z l'i~e to the formation or "Jol1<e )Jfl.<;/J.(lgeK ., The 
.~ymptom.o.: or laceration of the urt'lhra are pniu, con:,;ith•1·ahle :-wellin~ from 
intcr~titial bleeding, hemorrlrnze from thr weatus, anti i1wbility to urinate. 
Hthc patient, IJy strninin~, sueeeed in pas~ing watf'I', Urinary Extrava
... ,,1/1111 will u.;ually oetur. µ-i,·in:;r ri.;e to cxtcn~in de~truction of ti!3-,.ue, n11d 
the forn1ation of 1wrineal fi~lUhc. Thif' is lci;s likPly to happen in cal"e~ of 
"faJ,.e pa.;:-;oge·• thnn in tho:-;c of other va1·ieties of urethral locern.tion, 
lJCcausc in the former the dirPction of the pa~sag-e i:> nwuy frolll the coUl'~e 
of the urine. The 1reofm1•11t consi:,;t:-:; in the immediate i11tl'Oductio11 of a 
full-sized catheter (flexible, if po!':.ible), wbi<·h mu:.;t b(• 1·etnined for ~evcra\ 
1lay:-;, until the sub:"iclcncr of pain nncl ~welling render:,; it prnhable that the 
l:u·t>rotion lrn:-; ht•aled; thr cnthetcr ~hould not be 11lug-gecl, le:;t the nccumu
latin~ urinf' !ind it:' way by the ::-idc of the in:-.trument. Ir it be impo~,.;ihlc 
to introdut(' a cathf'ter, thC" :rnrg<'on mu~t at once open the urethra in the 
pt·rineum, wht-11, if th<' inHrumrnt ::;till cannot be pa~:-cd, a flexible tube 
may he introduced throug-h tlw wound into the bladder. This I brlie,·e to 
he ::'Rfer, in the~e case:3, than puncture tbrou~h the rectum or prostate, or 
aliO\'C the pllbi;.:. If extrarnsatio11 of urinr have occurred, free inci~:;ions 
mu:-.t be made iu the perineum, scrotum, and in~icle of the thi,;rh::;. or 
wherever the urine nrny have rC'ached, to permit the e~cape of th 0 irritating 
fluid, and to fadlitate the ~epnration of ~louµ:hs. Laceration of the urethra, 
according to it:; extent, will probably re~ult in an intrnctalJle form of stric
ture, or even in complete obliteration of a portion of the tube, '' ith the 
per,.;i,,tence of an incurable perinea] fistula. Guyon ncl\'i~e~ immediate 
~uture of the ruptured urelhra, with or without resection of the lacerated 
part, accordin,f.r to tbe severity of the injury. 

Foreign Bodie."'. in tbe urethra may be extracted thrnuµ-h the mcntus, 
\rith uretbrn l :;coop or f'orccp-~ (or1 in some cases, Rh ~uggcstt'd l>y Keyes, 

Fm. 235.-Urethral acoop or I..e Roy d'£.liolle•. 

with a 'l'ho111pson 1s stricture expander), or through an incision iu the 
median line. I f thi!=I iuci:;ion be in the perineum, the wound mn.y be 
allowed to heal by f?'l'allu lation, a fulJ .t;ized catheter, or boug-ic, being passed 
l'rcr.r ot her clay; but if in t he pen ile port ion of t he urethra, sutures will 
he requi red, and in th is case a fl ex ihle catheter should be retained until 
1111io11 ha~ occurred W hen the foreign body is long and :;oft (as a hit of 
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catheter), an ingeniou:; plan of removal, sng!?'e~tet.l hy \ .. an Burc>n nn1l 
Keyes, may be adoptt'cl i thi!'<. ronsi:--t8 in transfixing the foreig-n body with 
a stout needle JX\SRed through the floor of the urcthrn, nnd pushing- bntk 

FlG. 236.-Cusco's 11r{'1br11l forcep~. 

thr rrrnnl as far AS pos~ible, like a glO\'e o,·er a finger, then withdrawing 
thC' nrrdle and t ranF-fixing again, and so gradually coaxing· the foreign body 
forwards until it can he ~eizcd at the mratus. 

Injuries of the Scrotum and Testes.- Wo1mds of the Srrolum 
rrquire the application of suture8; if the wound be P.xten.-i,·e, tlic te:-;tis 
may he extruded, owin,!!' to the great contrnctility of the clartos mu~cle. 
] n order to effect rehn:ation of the part, Birkett ad,,i:.;;es the 11:;e of warm 
fomentations before the npplicat ion of stitches, cold lot ions being afterwards 
5ubstituted to pruduce contrnction and prevent bagg-ing. Oont11;.iion of 
these part;:; i:; fo llowed b.v gTeat swelling and ecchymo::;i:-;, and often rt>sult:; 
in the formation of it hydl'ocele, or hrenrntocele. lf'ounds of tlie 1'eistiii 
u"ually heal readily, the tuoica vaginalis, ia such cases, commonl.\· becom
ing obliterated by inflammation. Atrophy of the organ is said to occa
sionally follow thf'i'e injurie~. 

Injuries of the Prostate -Inci5ed wound:-:; of the prostate heal 
without trouble, ai:; is seen in c.:aF-es of litbotomy. 'l'he prostate is :;ome
tirn~s wounded in rude flttempts at r,atheterization, causin fr retention or 
urine and urethra.I hemonhage; the treotment co nsists in introducin.z a. 
large flexible cnthctcr. or, if this be im possible, in tapping_ the bladder 
t hron..zh the rt>ctum or abo"e the pnhis. 

Injuries of the Spermatic Cord and Vas Deferens.- Wound~ 
of the Spermatic Uurd require the use of the ligature, or other means; of 
rhecking hemorrhage, anrl the divided segments o f the cord should he 
brought together with a stitch, in hope of procuring union. Hilton lrnfli met 
with severa l ra:;e~ of Rupl11re oflhe Va,-; Deferen.'>, marked by arterial lwm
orrhage from the urethra, with great pain nnd fe,·er, and followrd by 
atrophy of the correspondini:r trsti:-:. The trearment iR that which ii; nppro· 
priatf' for ordinary deep-:-'eatecl inftnmmation. 

Injuries of the Uterus.-lnjuries of the Unimpregnaled Ulerns arc 
ver.v rare, and could !o\Carcel_v occur except in rombinotion with otht'r more 
serious lesion:;. Injuries of the Pregnant Uter11:;, besides the ri:.kil- of 
hpmorrhage and pel'itonitis, are extremely apt to termiunle in abortion 
The treatment of such caf.:eF\ must be conducted upon tbe principle~ which 
ha,·e been la.id down for the mnnagemeot of case~ of severe injury to the 
abdominal vi,..cera in general. If the fcetus be partially or completely 
extl'ucle<l from the womb, it must be remo,·ed pe1· vias 11atw·ale"i, or 

~~11~~~~rfi~\at::ese~~.e~~1:~~~~.un~1:~l~1~:1·~/t~1e01;~,~ ,~~~o~~~~~~r:1~gt~l:~;;~i°J!~~~ 
tiwilion, iR- not a sul~ect proprrl.'' within the scope of t hi s work. 

Laceration of the Cervix Uteri is an accident of not unfrequent 
occurrence during htbor, and may require an operation, which consi:->U 
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eo: .. entially in frei-heoin~ the edgri;; of the rrnt with !-'Uitnhly curHd '=Ci;-;
,0r:-o, and fixin~ them with mctallir suture51 which are nll<1wcd to remain 
for ahont trn d11yi:;, or with cat.zut. i-nture:.;, which nred not hr rrmoq•cl. 

Injuries of the Vulva a n d V agina.-G'n11l11.·duos onr/ Woond . .; of 

:.:,:~,~£.~:j~:::~, ·::~r:~::~~;~.:n::j"~;~~~ :::::~:,~~~;;' ~.\i:~~;'~i;~:;,,:::~; .. i:~:~i:'.~,~~f.,~:~;~ 
hrrakin~ u11clcr them of chamhN ull•11-..il~. and fatal ill'morrhaµe has occa
... iouallr rC'~ulted under the1'C' circ u nii;.rnnce~. from a wound of t.lic internal 
pudic UrtPry. The t1·polmPnl would t•onsi~t iu :-;uturin~ tl11' wound, or in 
plt1!!~ing- it \dth lint clippNI in a !>-olution of tlw 1wr:sulpha11• or perthlor~lit· 
of iron, nnd in the appliration of a r·ompress and firm lmndage. Fore1qn 
HodiP:i O('l'a:--ionally become impat'lt•d in the rng'ina, or may be thru"t 
th rou~b it!'wn ll:-iintotbe bladder, 1·t·ttu111, ur pcrit0nea\ rarity. 1'bctreat-
111,,11t eon:-i:--ts iu the rcmornl of tlw offendin~ suh:-'tancc Ly :::ucb means a~ 
the in~('11uity of the ~ur7Mn ma.'· :<U!!,!!C ... t, arHI in the snh~t•qucnt adoptio11 
of mt•a:-.urr ... to combat thC' re~ultin:.r inftammotion. InjuriC''i of any portion 
11f tlw '' ,gcnital zone,., rec<·ived during- 1m·g1rnncy, arc, n:o:; pointed out. by 
G1.C11iot, ript to hf' follnwrd hy abortion 

Inj uries of the P erineurn .-'Vo11nd:-< of the Jllale P1•dne11m, not 
in\·oh in~ thC' url'thra, (·Ommonly hl'al without mu('h difliculty. 

Dar·n·ntfons of the Fema1e 1~eri11emn occ:Hionully occur duri11g Jahor, 
and, if at all exteni-h·e, 11~ually n·q11ire an operation for thr-ir curt·. I f 
the ca"'e be ~ecn within tw<' l\'e hour.:; afler the O('CU1Tl'IH.'f' of tll(' laccra.tion, it 
will proha.hly he sufficient to approxim:iH· the pnrtr-; with deep and supcr
lic11I :.;utnrl':.;, maintaining the thigh-"' in appo .. i1ion until uniou has occurrt·d, 
nod in~urin,!!' rleanline~s hy fr<'qucnt 
syrin!!ill!! with n solution of pern1nnga-
1rnH• M pota:.;to;ium. At a later period it 
will be D<'CC-.toi3l')'. afu.·r <•mptyin,!! the 

~~~~~·.\ tl:i~ t~~~:.1 .. ~:i.f ~:~ 1~n1~·1~n;'h<·to\.:~~~~ 
with a duck.hilled :<pcculum and fn•:-;bcn 
the edg-e:o; of theopc11ini,r(makir1g n mw 
~11rfare at h•asl nn i1wh in depth, nnd 
rxtt•ndiug the whole len;.rth of the fi:.;
~un·), tlwnaccurntel.'- adjul'>ting-the pnrt.-. 
with the quilled suture,al"i rccummtndcd 
hy Brown, or :-;imply with the intt•1·
ruptl·d .;uturc, 3"' dorw hy Sims, Emm{'t , 
and .\..znew. I n eithc-r operation two 

r.~~~~·~:e':~~l:~~µ~~~;~'.~·;:·,~r~,~~~~~~; 
:11111e i ~~;~ u~!.1~~~~1; h: x~:;'~<~:i;en~~ot~~ n~>~i~~ 
~ill' i-ide-1rnd ll superficial ~e l to in . ..:ure 
mo1·caec11rate:ulj u:;lnlt:'nt of the cut;.111c-
011s :;urfat•c:-.. '\' hen the!"phincter i1' in-

:·~1~r:;~l~rf~lr:.~~h~l~tlt~lr~e 1 ~a ~:; :~e p~~~i~ll~ 
('Iller and come out for back to\\'ard:;; thP 
t•occyx, !'Oas Lo in::;urc tlw closr- approximation of the l'eparate<l muscular 
fi.hre:'1, and thu:; guard nzainst fecal incont inence. Thi:; precaution is par
ticularly in,.,istcd upon by Emmet, who find:- that it::- nC'glect frequently 
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allows the persititrnce of a recto-vaginal fi stula. .Another ond a hetlt·r 
plan to sccllrc the same result is t o pass two or more suturr~ thrnugh tht· 
:-phin<'ter from t bc rectum, knotting them in tht• bowel; t he 1Jes1 matrriat 
j:-; ~i lkworm-gut. If the wbole recro-\'aginal ~ept um he torn, it will hl· 
nec·e~sary to clo~c I hil'l by numcrou'! interrupted sutLJres pas:-;ed from tht· 
,.fl~inal s urfa ce, and in these case:-' it ma.'- be desirable to di,·idc thl' 
:-oph in cter ani o n either side, as recommended by H orner, Bro\\ u, and 
K ocberlc.. [ f t he re be g reat te nsion upon the deep sutures, a curred 
incision may be made on either side of the perineum, a~ recommL'JHled IJ_r 
Dieffenbach and •e. 8rnith; Parker employed lateral incisions, through tlw 
bo ttom of which he pas:-"ecl s u tures of doubled wire, secured O\'er piece!'i of 
catheter. Jf t he quilled s u ture be employed, e ithe r strong whipcord or 
rlcxible wire may be u:-e<l. 'l1he best material for the interrupted !'.lltun" 
hath superficial and deep, i::; strong ~ilver wire. 'l'he deep .-;utureli are 
mostcon\'enicntlv i11tro(h1ced }ff nu•ans of a 1H:•f'dle lixcd in a lurndl~. In 
the ::ifter-trcatrnc~H the cont<·ni.-; of t he bowels 8hould be kepL fluid 11~ 
laxatives, and the cnlheter shonld be used at 1·egulnr iriter\·nl~. Sim!'i nnd 
EntnH~t ad\·i:-;e the employmen t of a shor t. recta l tube to a llow the e~c11p1· 
of natu:;. The rlcep :-utu i·e:=:. may be removed from the ~ ixth to the eighth 
tlay, and t he :-:uperfieia l :-:et a few day1' later. Catgut sntu!'C!'i arc recom
mt•ncled Uy Brickel!, who further mod ifi c1' the operation by tyin)?.' the deep 
~uturcs O\'C r metallic :-;tays placed betwtl'rl the 1; id e~ of the wound. Otlwr 
:-; urgcons employ buried :;11tures of catgut or other animal matc>rial to re
.-;tore t he pc•rinc<tl IJoUy, a nd t hen stitt.:b the skin and vaginal mueou-. 
membra ne s:eparatel.v. Hodgen, in!;tcad of mf'rely frrsbeni11g the £'rlges of 
the laceration, diMl'lected triangular flaps fron1 hath buttocks, nnd turned 
them inward;.; \Yith t heir cutaneous su rfaces toward t h(· \·n~ina, thns in
crN1.:-1ing the ::;ize of the niw smface.-; to be approximated, and furnishing 
au npron to pre\·ent tLe vaginal dischar:.rc.s and urine from irritating the 
wound. A 1;imilar plan is a<lopted by Parker and Stimson, and iM by tlw 
latter :;urg-con attributed to Langen heck. Collins W arren, instead of cut
ting- away the mu('ous membrane from the frc.shcned ~urface, lenxe.; it 
attached at it.-. inferior border, and turns it downwards as an apron to 
insure closur(' of thl• rectal laceration. Lawson Tai t and Duke split tht· 
rccto-n1ginal 1'Cplum. )lodi!icntion" uf the ordinary operation for rup
tured pf'rincuni have nbo been intrncluccd by Simon and Emmet, the 
former pl'Olonging the denudation in n triangular form o n the poslerior 
\YO.II of the ra.gina, and the latter ai ming to re.store t he perinea] centre 
rather th1.111 the w ho le perineum, by taking ca re that the sutu rei:;shall bring 
toget h t.:r t be i::eparated ends of muscular lihre. 

CHAPTER XXI. 

DISEASES RESIJL'l'Jl(G FROM INFLAMMATION. 

ABSCESS. 

AN abscess is a collection of pus, surrounded by a wall or la yer of l!fmpll 
Pus existin g in a serous cav ity (as in empyema), or in a joint, doe:i not 
str ictly constitute an abscess (though often so called ), any more than pu~ 
widely diffused t hrough the re llular ti!:itiUe, o r coveri n7 the granu lati on~ or 
an ulcerated s urface. Several ,·arietie::; of abscess ai-e described by :;urgical 
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writcrro:, as the acute or phleg-111onous; the chron ic; the cold, lymphatic, 
con1le:-t ive, or !-'('rofulouro:; the diffu~t.·d (a co ntradiction in term:;); the 
cmphri'<'lllatous; the 1uC'ta:;tatic or pyoomic; an<l the rc:-.idua l The di\·ii'ion 
wllicll I shall adopt, nn<l which i'Cems to me lo be t.hc simplc:.t, i::; into (I) 
the ar·11tP or phlegnwuom; nb!--cess, which may be coasidl'red the typical 
form j (2) thl.' chro11iCOI' <'Old ab::;ce:3:<j nnd (3)theresidoa{a.b:;cc!:iS. flif
(11 . .,ed S11J1JHlr(1lion (wh ich, accor<ling to the dclinition above gi\'C~ n. doc::; 

·not constitute 1ltl ab::-cei:.s) will be described in a. separate place, and tLe 
,;o-eallcd Mela ... tali<' Ab~cess in the chnpter on Pyremia. The pre~t.·nce of 
iraf:. in ttn ab:•<·ei's (con!'it itut in g the Em]Jhy, .. 1-niatows variety) it; n. mere 
~oincidcncc, ckpending on the locality of the afft•ction, or on tile occurrenc<' 
of putrt·faction. 

Acute or Phlegmonous Abscess.-W hen n. part that has bPcn in
lla1ued becomes more ~wo\ l en, the d ull pain eh.tngin g to one of a throUbing 

~~;~~1~~\~i~ed c~l1~1~1~~tc;p ,~~.1:r:~~~. i~~~u~::~'i~~~ ~~1~~~~ ~:ll~~·~~1\1J~; 111:,:~i~:~1:~~m~ 
pcndin,!!, n.nd that an n.ht-:cet's will probably be for med. Jr t ho scat of pu ,.:
formatiou be deep-seated, the :superi ncumbcnt t i s~ucs become brawny and 
u~demntou::;. from infillration of lymph and effm.;ion or :;erum, and, as the 
pu:" ~radunlly approache:; the ~11 r fa<:e (w hich it has an alm olit inrnriaJ,to 
tendency to do), the overl,,·i ug t issue hecorne5 softened, th(' thinnest part 
hu\gc:'. forward,., tbe cuticle often de,.quamalt.'~, fluctuation (whic·h was at 
fir,.t obscure) become,.: nrnnife::ot, and puinling or the ahscc:-;s i::; :;:.aid to hrt \'C 
occurred. A ~ma ll circu lar :-;\ouglt is then formed at the thin nest purt, and 
detnrhed by the outward pre~"ure of the pus, when the ab::-CC:"S di::;char;.!C.i 
il" conlent:5, its walls contral't by their own c la ~ticity, the cadty is fillC'd 
hy the proce.:;s of .zrnnuln.tion, the l'Cniair1i11g ~upcl'licial ulcer eicat.rizc~, 
and the part returns grndually to its norma l <:o nd it ion-a .:;car and Jo::;~ uf 
;-;ub:-;tance, howHer, sometime~ pcr:-;istin.~ fur a very long time. 'l'ht• 
mechnni:-;m of pointing ha s never bee n expla in ed in a. pl!rfectly sati,.,facto ry 
manner. The ti:<i'Ue \\ hith intt•n-ene:-; bctwt.•cu the u.U:-;ce.ss and the ~urfacc 
upon which it i .. to brc>nk, i.; U:'Ually $aid to yield by a combined prncc~s 
of uh:0orpLion and tli·dntcg-ration; it scc>m!i more prolmhle, howen~ r, tbat 
11ncl£>r the influl.'nce of the inflammatory procesti rapid cC'll-prolifcration 
occurs in the nh~ce::;:-. wall. with liquefaction or the intcrccllular sub~taure, 
thu:-; forming fre:-h pu,.:-cell~, t he numbt.·r of which j,.: prolialily ~ti ll further 
increai;;cfl by 1he direct tl'tlll:-'il of white blood·l'Ol'pu::;cles through the 
parietes of th!! cupillary \'e,.;,.el:-:. The liual ste1> consi:-;t~, as ha!:i been me11-

!§}~it~¥i\'.~~~~i~~~t:~f Jll!~i~J~~~I~~;l: 
ftammation and acl h e~ i on ma~· opeu the way for the C!:icape or the pus upon 
~1l11~ 0~~!~'.1eou s surface, without the int.encning serous cavil..'' bccoming-

Diagnosis.-The c1iagnosb or phleg-monou!l or acute ab~e:;s can usually 
b<> n~ade without. difliculty, by attendin~ to the: hi:;tory of the ca~t:, Uy ob
;-;ernng the disposition to point, by noting the pre:-cuce of'jlucldolion nnd 

~~: ;.!~f~r~~~11n:~r;; o~·b~,~·:cal~~sci~~:~l1~:i~o1!~~~·1h'i'c~f i~1 et~~:~:e~~~·a~i)~n l~~:~~ 
n~un1ca.tecl t.o the surgeon's hands by a wave or fl uid, can best be rccog
~1zed b.Y plncing oae or two lingers or each hand on the su~pccled ~wcll-
111~. an~8making alternalc pres:-urc, fir ,.,t with one hand aud then with the 
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other. The fingers should be placed longitudinally as regards tbc direc
tion of the mu~cular fibres of the part, and it must be ob~erHd that in any 
region in which the muscular and connective tissue is abu11dant, nR in tlic 
thigh or nates, or bouud down by dense fasC'ire or ligaments, a~ in the tem. 
pornl region or the back of the hand, a ,-ery ~light increase of lC'n~ion from 
inflammation or effusion will gi,·e a deceptive feeling closely analo,!!Ous to 
fluctuation. Again, certain tumors. as tlie cystir, fatty, glandular, or 
cnccphaloid, are often attended ,,·ith fluctuation, and ha,·e been frcquent!r 
mistaken for abscesrns. Finally, a partially con~olidated aneul'i~m mai· 
gi,·e the sen~ation of deep-~eated ftuctuation 1 and thus lead the surgeoi1 
into error. Hence, in any case of doubt1 more especially if the suspected 
swelling be in the neighborhood of a large artery or other important pan, 
the surgeon should, by nil means, confirm l~is diagnoois by usini; the ex
ploring-needle, before making a free incis1011. A better instrument, in 
some cases, than tho ordinary exploring-needle, is the aspirntor, or eren 
the common hypodermic syringe. Tbe temperature of nbsccss Ca\•itie..
has been particularly investigated by Assaky, who finds that it ran,:rl':< 
from 99.5° to 101.3° Fabr., gradually dimini~hing as the abste~s benk 
The skin o\·er an acute absce~~ is from l 0 to 4.5° hotter than the corrt'-
1'-ponding part on tbc other side of the body. This increase of temperature 
might sometimes prove of diagnostic value, but would not sen·c to dis
tingui::.b an absceiils from a. rapidly growing :::arcoma, which affection, a~ 
pointed out by Estlalll1er, and, as 1 ha,·e found by personal obserratio11, 
nrny c::wse a very consideraLle augmentation of local heat. The cour~e of 
the temperature in an abscrss is, according to Assaky, quite independent 
of that of the body in general. 

Proanosi8.-An acute ab~cess, unless very large, is u;-;ually a compara
tively trivial affection. ln certain situations, bowe,·cr, C\"l'll a. smnll 
abscess may not only 1 by pressure on ncnes or other important structures, 
cau:;e great pain and discomfort, but may even seriou::;ly endanger life . 
. An ab8cess of the prostate or perineum may cause retention of urine; om· 
of the fauces or throat, dyspnc:eu and even death i or one of the parotid or 
a cen·ical gland, fatal bleeding from the carotid artery or internal jugular 
vein. Tbe drain from a very large abscess, or from 1rnnH'rous ab~rt>s~e!l, 
may cau!:ie death b_v exhaustion, with or without the de,·cloprnent of hectic 
fe\'e1· 1 or by inducing the peculiar form of ,-i~ceral di:;ease which has rr
cci,·ed tbe name of amyloid or alhurninoicl degeneration. 

:rreatment.-This may be dit·iclecl into the Prophylaclit· and the C11ra
live treatment. The formation of pus, in acute phlcgmonou~ inflamrnRtion, 
ma~· be prevented; more than tbb1 pus after formation may be absorbed. 
I ba,·e myself seen this in ::-;evernl in5ta.nces, and a number of ca~es were 
collected in the Mt1chcal Tl:me:3 and Gazette for 1858

1 
"-hich proved thf' 

possibility, at least, of this occurrence. Nor can this be considered at nil 
u1Heasonable, if we accept the views of Cohnheim and his followers, who 
maintain the identity of the pll5-ccll with the white hlood-corpuscle, an1l 

~:1~~e~:a ~fs~ t t~:Y l I~~ \·:s a~tun~~ ~:, s:~~c!~:e~a ~t:~ :,1~~~;:1~::~1)~ ~[i~~~~e~bre l~~~~l~ 
~reatment, though in many ca~es it is probably lhe fluid mntler only whith 
i:o; absorbed, the ~olicl remaining as a cast•ous res idue, or undergoing creta
ceous dcµ"eneration. The old bumoralistic doctrine looked upon suppura
tion and al.Jste:-::o; a~ efforts of nature to rid the ~V!-tcm of some peccnnt 
matter •. and hcntc.taught Lhti propriety of promoting an cl hnslcnin~, rathtr 
than of endcaYorrng lo prevent suppuration. I suppo~e, however, that 
there arc f~w surgeons at the pre:::ent day who would not conside.r the 
prophylactic treatment of ab:-:cess at least permissible. The remedies to 
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be employed for thi~ purpose have been already referred to in the chapter on 
the Treatment of Inflammation: they :tre such as tend to promote re~olu
tion. 8ecbtive and anodyne applications arc usually mo~t n.pproprinto; 
dry cold, or eea71orating lulions, nre often u~eful, the former, c~pc('ially, in 
caScs in which the integrity of a joint is thrcatcncrl. Wann and emollient 
/Qme11tatio11s, on the othC'r hand, ~omclimes answer a. better purpose th<lll 
cold applications; gentle friction with laudanum and oli\'c oil, ancl the 
u~r of cataplasms, will be found most t·flicient in the prevention of mrtm-

:~~:~;, ~l~~~~;::e~sF: i ~i\\\~r~: tn!~r~o~~~~: '~~~:ep~~~~~~dt~~ i !1t ~~:~~r!fn ~1:i~~~;~ 
hv ti1e use of a blister, even after pointing had occurred. 

~ Cm·oticP '1'1·eotmen.t -The length of tim<' durin.~ which abortive mea::;
ure~. if not rapidly successful, may be perseverrd in, ~hould depend a good 
dl'al upon the feelings of a patient. If the pain and febrile disturbance 
which accompany the formation of an ab!::ice:::.s be ,.Ny gr<'at. it will u-.u
allv be wise to desist from such measure~, and stri\'e mcreh' to relieve the 
paiicut's sufferings. I am not quite !"Ure that we can ohen materially 
ha,;,tcn the poin1ing of an ab::;ce~~ by treatment, but we can certainly make 
the patient more com.foL·tahle while the pus il5 approaching the surface, and 
the best application for tbia. purpose, in the immen:oc majority of ca~e:5, i~ 
an emollient poultice. Though an ab:"cess will C\'Cntually burst of it:-clf, 
it is ui'\ually better to evacua.te its contrnts artificially-this little operation 
i:riving great rPlief to the patient, a.nd rcnderin,!?' the r<'sulting scar less con
spicuous. 'l'he lime at which an absc(>stS should be opened depends on the 
circumstances of the case: if thf' pus be deep-seated and bound clown by 
ten,...:: fai:eire, the pa.in being grent, an early incision, at the most dependent 
point, !'hould be practised, and will he found to afford the greatest comfort 
to the paLient; if, on the other hand, the al;!-;cess be comparn.Lively !ill(lCr
flcial, and the 1>ai11 and con:-:titutional di~turbnn<'e not ,·ery intcn~e, it is, I 
Lhink. better to wait until dedded p01'nfing has occurred. rl'he reason for 
that is that, if the incision be made prema.turcl.r in another locality, point
ing and spontnncoui;; opcninz may still take 
plitce, the surgeon's iotcrfercnc<' ia such a. 
ca::::e being afterwards thought hy the patient, 
and not unreasonably, to have heeu uncalled 
for. 

An acute abscess should only be opened 
hy inf'ision, and this is be:st accompli::;hed, 
L think, with a straight, narrow, sbarp
pointcd bi!:itoury. The surgeon, holdin~ the 
knife in his. right hand as a pen, Out almost 
perpendicu lar ly to the surface, with the edge 
towards him:::elf, fixes the abscc~s with the 
!humb and fingers of the left band, and rest-

~ua~~hl~p~1~~~c0~k~:~~ q1~~~1:1)?~~e~g~~ ~~: ;~11~~ 
of the knife into tbe cavity of the ab!=iccss, and 
rapidly drawing the bladt· towards himtielf, 
enlarges the puncture to tbe n•quisite extent 
ai'i he withdraws the instrument. 'fhe depth 
to which the knife i~ to penetrate ha\'ing 
been men~alry determined beforebaud, the in
strument 1s pre\-·cntecl from going too far by 
the pressure of the fourtb and fifth fingers on 
the cutaneous surface. Tbe incision should 

F10.23S.-Draioag~t11betrnd 
forked11robe. 
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be madt• in a longitudinal direction as rc~ards the pa.rt nffected. Loral 
nnreslheisia by cocaine moy be U!:i<'cl in the!--e ca:ses; but. freezing llrn J>riri 
i:-; in iti:;elf not devoid of paia, while it render~ the t-kin much more difficull 
of pcnct1·ntion. If the ab:-ce~s were ~itunted vt·ry clreply, there mighl Ill' 
;,.;ome ri!:ik of wounding- u. large vc:::~cl in making the opening as n11'nt• 
directed, and in ~ucb a ca~r it woulJ be helter lo adopt HillOn's pion, inl'i~
ing the !-kin and fasciR, and then puf;hing n groored dirt'ct.or through thl· 
o,·erlying mu~tle:-i into the absce:;:-;, the opening bt•ing dilated by :-;eparatiu;.( 
the blades of a pair of fo1·ccp8 introduced u.lon;.{ the groove of the in~tru
mcnt. A free aperturr having IJceu made, the nh:-;cl'!:iS may be allowed tu 

~::~~lu~~;.:si~o,~~~~::a~~. t~l~~~a~~~~;o~·~t~~l~ti~~e~!·u:~ '~i'~,l~l s~,f~ll;~o~1~: •. ;~~~~ 
C'ithcr side of tbe inthdon, but a.II rude handli11g or Rqueezing ~hould bt· 
:,trictly avoided. Gos1;elin advi:-;cs that after the content:-; of the abscrs.., 
have Uccn e\•acuated, its c:1vity i-.hould be thoroughly wa~hed oul \\ith 
n.lcohol, u.ncl believes that. b:- so doinJ..(' rapid healing is promoted. liemur-
1·/l((ge into the ca\·ity of an 01wned ab~tt'1'S may occur from a. ve~sel atti
dcntnlly di\·idcd, or which ~ub~equently gi\·cs way from tbe relief nf 
pre~~ure upon Hs wall~. The trcatmt:nt consbt~ in exposure to tht: air, 
told, pressure, or ligation, as in other case~ of hemorrhage. Af1t·r lht• 
c,·acuo.tion of an ab~cess, poultice:; may be continued for a few day1', 11111il 
the· :-.urrounclinf! inflammation ha:; sub:jidcd, when cerate or other ~implt· 
c..lrt·~sing !--hould be applied to the ,\-ounU, and the walls of the cavity tom
JH'<•i-;i?cd by means of a bandage or adbesh·c stripH. If, from tbe i-;ize 01· 
bituation of the abscess, or from any other circumstance, there be u tr11-
deney to bogging of matter, a drainage-lube may be employed, bei117 eitllt·r 
!-.imply introclueed into the inci~ion l>y means of a forked prnbe(Fig. :2:!8), or 
carried sewn-like through the ca ,·ity, and brou~ht. out by a couutcr.opt'ning 
In:-tead of the ordinary clrai11age-tube, a flexible metallic probe may bl· 
:-.uh!-.titutecl (the p11!s e~cnping by its :;ide). or a coil of wire, as recommended 

!~~: ~~~;-.or 1~ b!e ~;;~;~: :.';~ n ~;1A i1c~i~~~~1L~~~~n~ ;·~~:;~ fi~;::~~~r~b~~~e:~~;~dte~~ 
!-.t1pp11ration generally, hiu:; already been con::.iUert•d in the chapter on the 
'l'n·atmcnt of lnftammalion. 

Chronic or Cold Abscess.-Tbe term chronic abscess is open to 
ohjection, R!:i referring etymologically 011ly to time, and being or cour.:;e 
mt·rrly comparati\·e. A phle{.!'monous nb::.ccs:;, if deeply seatl .. "Ci, mny be of 
:-lower de,-eJopment than a chronic or cold ab:-;ce::s which is superficial 
The term cold ab~ces:.-. is borrowed from th<' Uermans, and is si~nificant, ~~ 
rcfrrriag to a promine11t syrn .. ton in tbc::.c ca~es, viz, the ah:-ence, ill 

!i1;~~~c~f ~:·1 H1=~n1~~f~;~' ~:~h~:~ ~ ~:~~::::: a~·~11~\~~~~~u :;~et~~~tl~~~e~o~~1~~~;~:: 
"ith disea!-:'es of the bones or joints, or of the lymphatic gyi::1tem. '!'hey 
are not attended with much pain, ba\·c little or no cli:;po:jition to point, and 
i;omctimes extend widely beneath the ~kin, or u.111ong the planes of muscu
lar tis~ue. Their cle\·clopmcnt is sonietimeti very 1:ilow, resembliug- that of 
pblegmonous ab:,cesses, only with letis local and constitutional di::;turbancl.' 
the in \7 esting layer of lymph being occasio11ully so dense as to ob,.curr 
fluctuation and gi,·e tbe appearanrc of a. solid tumor; at other time,., till' 
patient sudd<'nly disco,·ers in the groin or axilla a. laxge fluctuating swl'll· 
in;;, no s~·mptom having been prc,·ioush· manifested to call attention to 
the part. The!3-c absce:<ses may pel':;i~t, ,~·ithout undergoing any ~1arhd 
change,. for months or even year~. 'L'hc diaynv1;is must be made with. the 
prccaut1ons already pointed out, and often l'equires the u!)C of the exploru~i.r
necdlc. 'The pus in the::-e absccs:::.es i:s usually thin aud ill-formed, contain· 
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in,.,. n lari.rcr proportion of granules and oil globu les, and fewer pu~ cor
p~dc!-\, than ordinary "lauda.Ule" pu!-i. 

'!'he treotmenl of these car-e~ is s.omcw hat different from that appropriate 
to tho!-;C of th~ phleg-monous rnricLy. 1 f the a.b::::ccss be q11itc small, it rnay 
ht• :-.imJ>ly opened, healinit of thr c~wity bein!,!' sub .... cqucntl~· promoted by 
the u,.e of sonw st imulating application, such as the diluted tincl urc of 
iodint•. In dealing with a larger uh~re:-:;, it is better to wait until the 
-.kin threateng to give way 1 unless., from the s ituation of th<> ab;-;ce:"-s, it 

~~a~·e:.; ;~~~;:a;;~e~~:~~ 1

1i~1\~~ic
3l~·:1°1~~nt\1~:~~~~~i~~·1~ 1~1rl~~~~~'~;~lec1 ~~ii~:~ lrr:c~:~ 

of the ~pine or bony pehis, Jam decidedly of opinion that it is better, as 
a rule, to leave them unopened i a pnticnt may carry a p~oa~ or iliac 
ab ... ce~1' for years with eornparati\·ei.'· little anno.\'anc:c, and maintaining 

~~~~c:~ 1 ~:~~b~e~:~ail~!;;r~11~~11~I~\~ :~.'~~u~:cc~. \-~~$i~~:i:t t~i~~: ;~ft~~·w:1;~~1 t~1~ 
hope thatc:omplcte or pnnial ab:-:orption mny occur, when the 1)[1tient may 
rt'main well, if not permanently, at l ea~t for a very long period. If it be 
dl'lermined to open a lar;:rc chronic •JI' col<l ab$CC~s. this may Ue done with 
the a~pirator, or, if preferred, by mean.-; of a sim1>lc inci:.:.ion madtl with 
anti~cptic precautions. If inci~ion i;o; rc.-orh•d to, the wall:-; of the absee~" 
should ht.· thoroughl.v 8cra ped with the curctte or Yolkma11u's sharp spoon 
(Fiir. 2:19), and through·draina~e practised. Willard employg a sharp 
:-.poon with a hollow handle, dc:"-i;.!ned to permit antiReptic irrigation during 
tht' operation. If an absce::;s 1111\'C been freely opened and will not heal, 

Fir;.239.-\-olkmann's1<1Jarpspoon,orcur1;1te. 

4imulating injections of iodine may be tried, or a ~eton of oakum or 
tnrrcd rope may be uf.:ed (a~ recomm<'11Cled by Dr. Sayre, in 1·a~cs of cnries), 
a method whi<'h ~ccu reR draiaa;rc beside.;;; :oilimulating- the wnll~ of the i-mp
puratinl! «n,·ii.v. Callender advi~cs. b,·perdi.\oiteotion of the abf.:Cel'~·~ac 
with carholizcd watC'r, a plan which I Lan" m_n~clf ~ometimes adopted 
with aclrnnt:i;?c.\ while Webb Rll.C!'g'C~ts inflation witb ca1·holizecl air. Cozin 
fills the cadty with melted pnraffine, and after it has :-:olidificd clh;:-;ects out 
1he whole ~ae of the ab:<ccr-~. Yerneuil inject!:' an ethereal i!Olution of iod o
form, aud Billroth a mixture of iodofor m with g'lyct.~rine; ahout a drnchnt 
of iodoform is employed, with ten of the men~truum, and th<' injection is 
not rept>ated as long a!'I iodoform continues to be excreted with the urine. 
Brun~ !'lubstitutC's Rte rilized olive oi l for the :.dyccrinc, and report~ a hu·~·e 
nmulwr of cases thus treated, with 80 per cent. of cure~. lnjection:-; of 
l<'uc·rin, a principle derived from the rreucrium scorclium, a.re commf'ndcd 
''Y~.to-.Nig . Jn all ca~esofchronic ah~ce:;::; it i~ nec:l•:-:-.;nry to pay g reat at
tention to the ':ilalc of the general health, maintaining- the patient7s strength 
hy tlw ndminii-trntion of nutrition:) food and ton ic:s. 

Residual Abscess.-'l'hi "' te rm has hecn inlroduccd by PagC't, wbo 
propo"C'!oi to include under it "all ab~ce:=;ses formed in or about the 

~)~~\~i~~I: ~~~!~:~~~r\\':11~~1~ 11~ 1~1\~~i~:~·I~, p~~~i~~·1.r'~~~~Ol~}~~~r 0/
1
:0 ~',:~ ~~!~II'~~ 

lio111; und adhesions left hv old inflummation which ha s not reachrd tbc 
" 11,PJmr~ti\'e ~ta~e. Hr:<ich;a,J nh;;;ce:.:.!-0<'~ are <- hicfly mrt with in connc·c:tion 
\\ itb d1~cnses of the f.:J>ine, of the bones and joints, and of the lymphatic 
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glands. Tbe 1n·ognosis is more favoral.ile than that of ordinary c:hronir 
abscess, the healing after evacuation being quicker and attended with ll·~!o: 
constitutional disturbance tho.rn that of a. primary ab::;cc!:-!~ of the i:.anw ~i1.P 
and in a similar situation. The treatment is that already described asap. 
propriate to chronic abscess arh~ing uuder other circumstnnccs.. 

Sinus and Fistula.-These are narrow, and often tortuous, ~uppurat
in,!! cana ls or tubes, left by the incomplete healing of abscesses, or resulting 
from wounds wbich ha\'C united imperfectly. rfhe term fistula is aJ~o 
applied to an abnormal communication between externa l and internal parts 
(as gastric, aerial, or methral fistula), or between adjacent mucous can1tJ,. 
or cal'ities (as recto-vesical or vesico-vag'inal fistula). When applied to 
the cond ition rC'sulting from an abscess or ordinary wound, the term fi::ituln 
should be resen·ecl for those ca::.es in which there are two openin7i:: (a:; iu 
a fistula in ano), the more general term, sinus, embracing all those tortuou,; 
suppurati ng t racks which bave but one orifice. Si11uscs ruay be kept from 
healing by the presence of a foreign body or a spiculum of bone, liy the 
passag·e of secretions, as of saliva or urine, or by the action of n<ljucent 
muscles. The treatment consi~ts in removing all irritating sub.:;tance:-<. 
and in placing 1he part at rest, by po.:;itiou, bandaging, etc. Jn a rccenl 
case, healing may be promoted by keeping the walls of the oinu~ in con
tact by means of compressiou, while, if the walls of the sinu:; be callous 
nnd indnrated, they may be stimulated to greater acti\·ity b.r mean:; of 
irritating or caustic injections, the tarred seton, or the g-ah'anic cautery. 
l;'inally, it may be necessary to freely lay open the sinus through its entirt· 
length, by introducing a groond director and slitting up the superincuni
hent tissues i the sinus may then be d1·essed as no open ulcer, and made 
to heal from the bottom. 'l'bis mode of t reatment is especiall.v indica1ed 
"·hen healing is prevented by the action of neighboring mu:;cle:-:, ns in 
cases of fistula in ano, or in thfl troub\t>some sinu;;;es which are rnet with 
in the groio in connection with suppurating buboes. It is often a ~ood 
plan, after laying open a sinus, to wipe its whole track out with a :;tick of 
cau::.tic potassa, thus making· a. superficial :-;Jough, and preventing-premature 
reunion of the cut edges. 'Vin:-lo'" Hall has reported a case in which 
ob;;;tinate sinui::;es were induc:Pd to hen I by means of~ponge-graftinJX. 

Diffused Suppuration, thouJ,rh ordinarily OC(.'Ul"l'ing in that form of 
diffuse inflammation of the areolar ti!ssue which i:s closely analo~ous to, if 
not identi('al with, ery:iipelas, may, I believe, occur as a sequel of ordinary 
infl ammation in persons in a low Rtate of hcallh, and whose vital J)O\\'ers 
ha\•e been from any circum::;lanee much r!!<lucccl. It mav result from an 
accidental or otbe1; wound, or from the irritation of ext;avasated urine, 
but rnay also occur without any appincnt exciting- cau~e. The surface in 
these cases is but slightly red. the swell ing is ill-defined, and rapi<H.r 
spreads in rnrious dit·ec:tions; there is a fl:'eling' of bo,!!giness, rather thnn 
or flnctun.tion, nnd tbere is sometim es emphy:semntou:s crepitation, cau!icd 
by the gases dHeloped by the putrofncti\'e process i the patient does not 
suffer very g reat pain, buL is in a profoundly typhoid condition. The 

~ :~:f.~:~~:t ( ~~~~i~~~,~ l~e~~:i.;1~1.1 ~ n~u :~e;~oc~~ t !~~:~~~er~~ i ~ ~;n~~~ ~~de:f :u~~~)~ 
nnd in tbe free admin istration of :::.timulants and quiuin. 

UI.CERS. 

The process of ulceration, and the mode in which ulcers heal by ~ranu· 
latioo and cicatrization, hM•c been considered in a previous chapter, and 
need not be a,!!aiu referred to. Ulcers have heen variously cla!:'::;i!ied by 
systematic writers, eiLher acco1·diug to the appearance of the ulcer itself, 
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•H' arrorcling to the con5titutional condition of the patient. 'l'hu5, we 
read of healthy, irritable. indolent, wenk, inflamed, exubrrant, sloughing, 
\·arico.-;c, and hemorrha~ic ulcer5; and again, of' eczemato us, cold, senile, 
.;trumous, ~corbutic, ~out.''• syphilitic, lupou:-;, and cancerous ulcers. It i:-> 
pasv to under:)tttnd that, in a pcr::;on cli:.;po:-ed to cczcnia,, an ulrer ma.y be 
serfouslv complicated by an attark of that di:-;ra:;e, and that any treatnwnt, 
to he s1lcccssful, must lrn,·e rcgnrcl to the eczematous condition, a~ well as 
to thc ulcer it~elf. So in a strumous subject, such remedies a~ iodine and 
rod-liver oil may be more important tha.11 an.v local trentmcnt. Srorhutic 
aud i.routy ulcers rcquirt· medicine,;; adapted to the scorbutic and gout.'· 
<liathc.;es; while it is quite idle to attempt to heal the ulcerated ,.;urfal'e of 
n cancer a:-1 long as the cancerous ma:=:i:; it:-elf is u.llowecl to remain 1 For 
practical purpo::;e;.;, the C'la:->5ificatiou u"'ually a<lopte<l (which has referencf' 
to tbc nppcnrance5 of Lhe ulcers thcm:-;ch·c:\ when occurring in persons of 
ordinarily !!OOd health. and not the ~uhjecH of nny !-ip<'cial morbid cliatlwsi:-;) 
i~ conrl'nient and sufficil'ntly "atisfactory, it hcing rcmemherccl tlrnt there 
i..- no spceilic or e:-:~ential differcnee hC'lWC'('ll tlic~e various fomrn of ulcN, 
hut tbot 1he ulcf'rnti\•e µrocp,;;s i..: identical in nature under all circuml"tances. 

Simple or Healthy Ulcer.-'l'hi~ may be eom;idercd the type of all 
the otlwr \'arietie~. nnd that to which they must he brought in order to 
1·1ft'l'I a. cure; it i;.; such a.n uker a~ i:" l"C'Cll in it heal ing burn, or in a Rupcr
ficinl wound which is clo:-; ing by the ~cc:ond intention. The n:tturnl ten-
1\cncy of such an ulcer hcing- toward~ a cure, the only t1·eatmenl nece:'.'l;.;ary 
i:-. to keep the part from IJeing injurNI. \\"atcr-dre:;,.;ing, or a [~Teased rag, 
with an clcva.ted po:5ition of the part, i;.; all that is u~ually required; if tbe 
J!ranula.tions become cxuherant, they ~hould be to11cbcd with IJl11esto11e or 
luna.1· caustic; while if too small and clo ... ely :;et, the re$in or carbolic acid 
ccntl<' may be :o;ubc;;.tituted for the milder applications commonly <'mployed. 
'l'hi:-; \'ariety of ukcr may he met wi~h in any part of the body; tho.:-;e to 
be nrxt {h·--nibed are mo"t frequcnth· :->een in the le.~. 

Inflamed or Phlegmonous Ulcer. - 'L'hi ::; variety is usually met 
witb in tl1o;:;e of full habit, and rmw iLrbe from nccidental irritation of tt 
.:-;imp\(• ulcf'r. One of lhe wor."'t ca~c~ of this kind tha.t I ha,-e ever o..;een, 
wa~ in a gentleman who. badng a s li ~bt excor iati on of the tibial region, 
rode for several hour5 on hor,.;c•back, \\"ith the ~tirrup-ll'ather constantly 
rubbing- and chafing the injured part; a:'.'l a conscquenco, the whole leg was 
atlatkcd with pblPgmonous inflammation. which ohlig-cd the patit•nt to s tay 
in the hou.;e, with the foot elevated, for a conoiderable period. 'L'hr /1'eat
me11! of au inflamed ulcer consi:5ts in enforcing- rest, with elevat ion of thC' 
part; in the use of soothing application,;, either cold or warm, a,: most 
a~n·eable to the patient i and i11 the a.dmini~tra.Lion of laxatives, diapbo
retic:-., etr .. as mav be indicated by his geue ral condit ion. 

Sloughing Ulcer.-This ma.y be con~idered as an afrgra.votted form of 
t~e ln ... L variet_,., and id u~ually met with in cacbcctic or ill-nourished indi
vidual,;. The treatment con:.ii.st~ i11 the [Ldministration of opium and of 
conct•utrated nutriment, with ~timulus if required, and in the local appli-

f:l~~~:~1~~u~od~[.o~~1~rZrb~o~;~~;c~~·i~~n~~r~~;·nt~ ~~l~:::<~~t~fi~~'uf~e~·h ~~o~i1~}1 t~:~ 
~~~~~;:~i:1a~h~?~~ r~~o~~~,~~~~;;~~ 1~,~a\~~~~~;~ag.or l1os1>ital gang1·ene. The 

Weak or <Edematous Ulcer.-In thi:-; rnrieLy the granulation,.; an· 
large, pa.le, Habby, and apparently di::>teude<l with serum. '!'hey are not 
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infrequently detached in largP masses by sloug-bing. This form of uh·r 
may Le induced by long-cont inued application of poultices or of wnter
<lressin .!.!;. I have frequently seen it in cnses of neglected gum:hot wound. 
The ln•atment consists in impro\•ing the ge1wral tone of the patient, nnd 
in the local use of stimulating and astri11~e 11 t dl'C$:'lings, such as a solution 
of siilphate of zinc or of sulphate of eoppe 1·, zinc ceralt', etc, with modcrritt> 
i::upport b.v means of a handa!!e. Roc:he speak~ very highly of application:-
or the hark of the acac ia. ratccbu, so as fairly to tan the ulcer and sur
rounding F:k in. 

N euralgic or Irritable Ulcer.-1'his ''nricty is characterized h.\' 
the> intense pain and hyperrestbesia which accompany it. Jt usually occur:-; 
about the malleol i, or anterior edge of the tibia, and i:; mo~t frequent in 
women pa~t the micldle age, and who al'C in a deprc,;sed state of health, 
though I have seen it. in young, and otherwise heidthy, laboring men. 
']' he treatment consists in the u:;e of anodyne fomentations, with thC' occa
sional application of a. solution of nitrate of silver (gr. iL-X. ad f3j ), al" 
rccvmmencled by Skey for painful burnR The general health mu~t at the 
same time be improved by the administration of tonic~, especially quinia, 
nux ,·omica, etc. If the pa,in can be traced to any special nerrn, tbis m:1y 
be re:--Pctcd, as adv il'f'Cl hy Hilton. 

Indol e nt or Callous Ulcer.-'rhis is bv for the most common form 
of nicer i it occurs u:-;ually in those of middle~ life, and is situated in thl· 
lower lrnlf of the leg, and more often on the fibular than on the tibial !'iur
face. Tbe floor of t he uker is somewhat eonc::ne, with ftnttened grnnula
t ions, furnishing a thin and scanty pus. The ulcer is Rt1r1·oundcd by an 
dcntted ring of very denf'ie and indurated tissue, wbich ~eems to h<1 a 
prod::-;ion of natitre to prevent the spread of the disease, acting, indt'ccl, a, 
a kind of natllral ~plint to kel'p the ulcerated Rurfaee at re::;t. As long n:
this hard ring remains, bowever, healing will not occur, and hence to de
press the edges is the first step in the treatment of an indolent ulcer. If 
the patient can remain in bed, with the foot elevated, a pollltice may lw 
applied for two or th ree cla.ys, to !'Often ancl relax the tissue:., pn•s:-:ure hcin;.r 
then applied by rnC'l.ns of a few ndbesi,·e :-;trip.:;, tlw position.-: of which are 
,·aried at each dres.-ing-, while the edges of the ulcer are :-.timulated with 
the solid Rt ick of nitrate of ::ii Iver. A very good plan of bastcnin_!r th1· 
clisappcnrnnce of thf" indurnted ring is to make aero~~ it numerou:-; )·adiat
ing inci:sic.n.'{, extending about a quarter of an inch into "ound tit-i~llf', a,; 
recommended by Gay. Tlurborclt nnd Spn.clh sjJlit the ulcer longitnclinall.' 
through its whole length, and cro~~ thi~ tir:-;t in<"ision with others made 
trnn~,-cr::::ely , so as to cut throug·h the ha~e of the ulcer and cx1lo,.:r thei:iub
jacent aponeurosis. Sappey's and Syme's method, which con~i1'1s in the 
application of a hlister to the whole uleeratccl ~urface and a zone of the 

~~1~1~~~~rl~~~c~~~~;~.vbes~~~;11\~1e~c~~~~~,:)~~·1f~h,·~~~ ke1~~~~i~tPro~;~~)Z~ ~\l.\~i~:~: 
though apparf'ntl.'- heroic, is olmost p3inleF:s, on account of tilt' indokot 
nature of the sore. As soon as the tdccr has b\• these mean:; Jo,..;t it~ pl'C'U-

~it~1~il:~c~1~1t~~f: :i~~1~i~'~'~f~;1 i~1i1~0/ n~~is~:~:;~)~\~ 1~~·~~:~r~~!i 1~o~~~~~~~~i~;1 :'.~1~~ 
adhe~irn s trips n.nd tmndagc. Tbe sulplwret nf r·arfxm has reet~ntl\' been 

:~~-~1~~~~ :~1d~ i·~ ~11: ~~~:s!1';;~l ii ~st l~~~~a~~~~~ ~rl ~~ i Iii:; u ~1~~~ 1~1~ d c~~ 11~~·i;~re;~·1~ 
xv.-f;5j.), and then an ointment of p1·pp~u·edchnlk and i;:permaccti oilltmr~11 
(1-7), wa!:>bing- the part frequently with hot water g-ruel. In ca~c tht•:-:km 
is very irritable, the di~wa.;:e approaching in character to what i~ C'allr<l t!w 
cczcnrntous ulcer, wet !:.trips of bandage may be ad \·antageously sub;-;titul<'ll 
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for tho!'C of adhesive plaster. It often happens tlmt patients with indole11t 
ulcrrl' find it impo.:isible to lie by, a~ aho,·e rccommcndecl, and, under such 
c·ircumstnaccs, I know of no bclt<:r mode of treatment than that inLroduct•d 
hy Bi1ynton and Critchett, which c·on:-ists in clo!'cl,,- ,-;frapping tht• part , or 
l'rC'n th<' whole limb, with ~tripi-; of aclhe=--i"<~ plaster laid on in an imlJri
('atNl manner, a flrm bandage bcint-r tben 1lpplit:>d OVl'r all (Fig-. 240); or 
an lndia-ruLbcr bandage ma~· be u~cd, as achised by II. :Martin. The only 
conl'titutionaltn·atmrntusually 
rcquirtd in thc:->e ca~cs is such 
:i.; may be indicated by the pa- ~ 
1icnt'.-:. ~c·neral conditioa. ~hy , / 
n•commend;:-; the admi11istra1ion U ·~.~ · 
nf opium, which may be gi\'C'll 
in do:-;cl' of one g-rnin, night and 
mornin~. In the C(•zenrntou;-; 
ca-.e,. I have deri,·NI advantagt' 
from the u~e of alkaline water~. 

In ~ome ca~c::; an ulcer will 
heal readily up to n. certain 
point, nnd there will stop. in 
.;pile of the lllO!:<t coreful drcss
inp--thc ten~ion upon the part 
nppt'llrin_g- to be so i.rre11.t that 
further contraction <'annot take 
place. Under :::lu:h circum. 
:-<t!llll'(':O:, n. lrmgit11dinol incf.<1,ifn1, 
n,; ntlrh•cd by Fnure, may he 

FIG.240.-Slrap!Jini;anulcer ( Ll~TO~.) 

made throu ,~b the hcnltliy skin on each side of the ulcer , the µ-aping of 
the inci~iom; permitting lhc J'l':->umption of the hC'nlin~· proce!';S; or rfrf·ular 
i111"i,~ions, ::;urroundin!! the ulcer, a,; ori ,!.dnally ~U .!.~)!l'Sted by Dolbeau and 
!>.illce rtc:ommench•d hy Nu:-:sbau111, mny be .sub~tituted. Plastic operatio11s 
June bcpn occasionall.v practi~ed for the cure of oh~tinate ulcers of the leg, 
but, in m.v cxpl'ricneC', have not pro,·cd very sne;ce:-;.-;ful. BNgcr rccom
rnrnd:-1 that the flap i-bould be taken from the oppo;-;ite limb. 

It ha" been :;;uf;'.!!t',.,ted by Rnenlin to treat ulcer~ by the 'Transplanhi
tirm of Cuticle. The operntiou con.sist:; in applying sha\·intr:-; of tlic 

g;~f it'.~:~~if :~:~}i~~j~·:::~:~:::~fa~~l~i:~"i~tt~~~:i~11"i1:~:i:11:i:;~ ;l~i:~ 
rli:-appear, but in a few 
<iay.!ihl.'comecon\·(·rtedinto~ 

~;~:~fi~., f ~~~~r:::J)!i~i~ -5 · ! - -4 
the l'UCcei.;s of tlH' rxperi- -
lll1•rit that the !!'rnnulinions 
"houhl he in a ·11Cnlth\· con-
tlition, thal no fat ~hould 
be trn1hplantt•d with the 

Fw. 241.-~c i .•~or , for ~kiu-grafting. 

:.kin, anr~ that thC' /!rnft :-:hould hl' cJ,,.n.:rJy ttnd accurotely npplird to the 
grnru~lattng stu·Jacc. Berger ad"·ise:--; the preliminary applicn.tion of. a 
p,0 1~1l1cc or mustard pla~tcr, i"<O ns to increa~e the vascularity of the skin. 
I hi.s mode of treating ukcro has been extensively employed, ch idly in 
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ho:<pital practice, and occn~ionnlly with \·cry favornble result:;. Tbirr.;('h 
1·ecommC'1Hls the tran:-:.plantation of large g-rafts, four 01· fin• inc:h1•:-; Ion!.:' 
und an i11c:h wide. l\CcBurn<>y nd\' i:-;es tha.L the skin from which thl' ~rafh 
arc to be la.ken should be strn1chcd a8 a prcliminn.1'." 111c1L:o;11re. Wolfe nnd 
t'L1Ci employ sin gle, lnrgc grafts, or rather Oap~. of su!licient size to c:n\·pr 
the surface to which they are udjusted. Lealc cniploys warts irhtt'ad of 
ordinary skin. The tran:-;plantaLion of hair."l has been sugge .. .-tcd a:; a sub. 
~titutc by Sehwcning-cr. -Fi:-:chcr u~es larg·e grafts from an amp11lofr1l limb, 
iu connection with the ela~Lic IJandage, whilt' gra.fts from a. dead body hnn• 
heeu i;;ucccssfully employed by Girdner and Bartcn::.. Graft:; of robbil·Ji'ki11 
ha\'C hcen used with advantage by F C. Wil..;on and :\lastermau,as hon, 
hy the former, grafts from the inner memb1·a11e of a hen'1; egg. whil'h, 
upon the whole, he prefers to any other material. The gills of a cod: 
have been successfully employed by Altramira.110. 

In some situations, as on the back, between thC' s houlder-bladl•:"', il is 
Hry difficult to apply equable pres~ure by the methods ordinarily employt·d. 
Here the application of a zim· plate, or disk of 8heet-lead, cut to fit tlw 
ukcr, will often be atlcnclc>cl with the happiest rc~ulti'--not, I hC'lil•n•, Ii.' 
the development of any gah•anic current, a:) has been suppo:;ed, but simpl,v 
h)· actin'.r as au efficit>nt means of applying- mechanical compression. Tiu• 
ll"'C of a gah•anic current is, howc,·er, recommended by Spencer Well~. 
Golding-Bird, and otber writers. The v ir tues of sheet-lead have iJN.• 11 
l'Xtollcd by Van Bltt.e\·en, who claimd by its use to have effected the rcslor· 
ation of parts carl'iccl awav by 8abrc l'trokes, etc. 

Hemorrhagic and Varicose Ulcers.-Otber rnrieties of ulcC'r, 
1lt'~cribccl by systematic writer:-:, are the hemorrhagic nnd the varieo,;c. 

The Hemorrhagfr Ulcer is one that hlt1ecJ,., 
from time to time, occasionally C'Xi1'ti11~ i11 
connection with the hemorrhagic diatJw,.is, 
but more often :-crv!ng as a channel for \'ica. 
riou!:l menstruation. The treatment, in thl• 
latter ca:-:e, consi~ts in cndeavorin;.( to re· 
store the norn1nl now by means of tlw 1·cmt'· 
die.-; ordinari ly used for nnH•nonbren. 'l'lw 

i~~,.~~~;~ ,'!;~i~~s~s ~~f~:~y ~~ ~slc~~l~~l~·~:~1~: 
taught that the n:rico.:;e disea!:le precedes nntl 
ca.uses the 11Jecr, and ohliteration of the rein .. 
i:-; nccordin~ly propo:"'ed a~ the only rational 
mode of cnre. f t ha~ hecn ~bO\\'D, howc\•er, 

!o~~i~ok1;d~rio~'\;·~a~f1~~:~:'~~,~~~~:;~c1~~= ~·~~'.; 
a cause of t he ulceration, and tba.t hence It'"'-~ 
act1\·e mea:;urc:-: will commonh· sufficl'. 'L'lw 

~{ ;~~~ ~1~1; 1 
t ~1':.0 ~11 : ~~;·,a ~:;1 :~I~~ ,~·di i :~:a~~ e~11~~ r ~·~~~~ 

Ulc, or indolent. Borel-Laurez emplor-. fl 

~~~i~~i;; f~~1~1 11~1~~ b~.~~c~f,:~d ocfh~r\:~:~· m~~~·;:: 
~~z~:i~'>~1n1;i~· :::q~1i1~~~11ob~~11~'r1~1;i~~~~~e;b::~.e·~:~.{ 
by the method which will be dei:icribed whl!n 
we come to speak of var icose veins in gc1wrol 

After the tiL·Mr iza. tion of an ulcer is com· 
pleted, a great deal may be done by care and attention to prevent the scar 
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from a,;rain g ivinfr way. The part i-;houlcl he kept scrupulously clean 1 and 
~hould be protected as much a::; po~sible from external injury. ]f the ulcer 
hl' situated on the leg, the pnticnt may ndl'n.ntag-eously wear an elastic 
handnge or st~ck in g. to ~ounternct tbc tendency to gravitation of blood 
which ncces~nr1h· cx1::. t ~ 111 that part. 

Amputatioll for Ulcer.-lt :::omctim es happens that an ulcer prO\'l's 
uttt·rly iru.:urable, ei ther from extending C'ompletel.v around the limb, or 
from deeply in rnh ing n. subjnecnt bone or nc i;.rhhoriog joint (ns in the 
\ll'rforatinz ulcer wbich :-.omctimf'~ follows a lmuion). In such ca~c:-' the 
que . .,tion of amputation may nri~e, and the opera.lion under such circum
:-la1H't':-. will occus ionully he ju:;tifiaLlc. I t mubt be remembered, howe\•t·r, 
thnt amputation, in the lower extremit .v, ii; in itself attended with very 
grcnt risk to life, antl tbnt the disease, in the insta.ncC!S mentioned, i!'I often 
more a source of di:;comfort than of danger or even positive su fferin,!!. 
Hence th(' i;urgcon should hc:-;itn,te before propoi;;ing- an operation which i8 
not i111pcrati\•ely rPquirecl, a nd which may be followed by the i.rrn,·r~t 
t'on~equrnce~. \\"hen amputation i ~ re:sorted to. it should be done at :-.uch 
a heiµ;ht ns to in:rnre the poi:;!:dbi lity of forming the flaps from perfectly 
h1 1a\th\' ti~:-illC~. 

UlCers occurring on Mucous Membranes prcs:ent the ordinnr.\· 
charucters of healthY, weak, or irrita ble ulcer:::. as met with in the cuta
nl'o us :;tr uctures. ;fbey u~unll.r require the free use of otimulati ng- or 
c:w!itic application~. the best being, probably, tbc nitrate of sil\'e r, which 
may Uc em ployed either in substance or in solution . 

GA.:'\'GJtt::xE AND GA:xnRE:-:ous D1st:Ast:s. 

The nature and treatmen•, of the ordinary forms or gangrene lrnve 
already been con::'idercd in the chapter~ on I nflammation, on 'Yound!'i in 
(:eneral, on Jnjuries of Blood,·e:si-cls, and on .Amputation. 1'bere rcmnin 
to lie described certain forms of t:ipontaneuw; Gangrene, and tho~e a ffec
tion~ wbi<.:h are commonly clai:-;:-.cd together as Gangre.nous Diseases. 

Spontaneous Gangrene nrny occur at any age, a nd is d ue to arrest 
of the circulation, cauised c it lw r br discnse or the arteries them$ch•cf:, or 
hy a morbid condition of the cirn1iat ing fluid. I n/larmnation of the arle· 
rial 1·oals may cau:-:egangrcne, as may arterial thrombosis without inflam
mation, or emboli~n-L from the detachment or lihrinous concretions from 
th(' \·nJ\'Cll of the heart; the la1 tcr ii;, I belie,·c, a more frequent occurrrnce 
tlinn is u .... ually :;upposcd. Diabelfi; and granular degeneration of the 
J,:idneys a1·e occasiona l caui-es of ~pontaneous µ'nngre nc, and Curtis records 
:1 ens<• of moi!'.t g-n11µ.rene of hoth feet fo llowing r·oncussion of the sof01· 
plf'fu8 from a blow upon the abdomen; fin ally, the use of certain articles 
of food, fl!S of spurred rye, ba !S been followed hy sponl iL neous µ;anp:rc ne. 
'l'h1s fol'm or the di:-iea!'-e i~ usually of tile dry variety, though moist ~nn 
,1.(Tl'll(' nrny occur in diabetes, or after ernbol i:-;m, w bcn the main trunks 
whith furnifih blood to the part arc !'-udcleuly octludc<l-the diffcrcnct• 
prolrnhly clepenclin!f, as remarked by Coot", u1lon the rapidity with which 
!Ill' death of the part takes place. Senile Gangrene (which. as ordinarily 
:-el·n, may be con~ id e red t he type of the dry variety or tbc affection, or 
mu111mificalion) is dependent upon calc ification of the arterial coats, 
t•i.~Nhc r with the genera l loss o f tone and enfeebled nutrition which ac
<·ompany old age.1 Jn certain cases, t he excitin g cause of the cli::;casc is 

1 .Tricomi has found a peculiar bacillus in the blood of patients suffel'iug from 
H1•111ltigangrti11ti. 
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~ome sli~ht irritation, such as the chafing· of a shoe, and, under such cir
('UlllstancC'~, tbe gan_!!reuc approaches somewhat to the ordiuary inflnmma
tory form of mortification. .More often the disease begins. wilhout np
parent cause, as a. ditrk purple or blackii.:h 5-pot, surrounded Lr n du"h 
red orcola., which ~preadH with the gangrene and jg the seat 'or inlen:<. 
l)urnin,z pain, the lnttcr, howc\·er, :-;ub:;idin_g- when the grtnf!;rene i;; com. 
plcte. 'rhe seat of the gangrene is commonly the inner sidt! t)f the foot, 
ancl e~pccially of the J!H'at toe, though r have seen a preci:!cly :-imilar 
condition of nffuirs in the scrotum, in a pntient worn out by a low fc\'rr; 
the fact that this fonn of :.rangrene occur:;, under such cii·cum!:'ta.ntl'~. 
among compnrati\·ely young- per~ons, ~hows that the term ~enilegnngrerw, 
tho11µ:h significant, is not strictls accurate. 'Varnin.z i:; sometimes {.!i\'Pn 
<Jf the approach of this form of gang1·ene Ly the existence of ::;ign."i of 
defective circulation, suth as numbness, coldness, tin;.ding, and cramp;:; in 
the cnh•ci:: of the legs. The cour~e of senile gangrene is usually chronic, 
la~ting sometimes for more than a ycflr, and ruco\'ery occa.sionally follow...: 
after the separation of the affected part. 

1'realmmt.-This consists in maintafoinp: the p:eneral health of tlw 
patient hy the use of tonics and hy the judicious ndministration of food 
and stimulants. Among drn;:rs, opium ii' particularly useful, and may be 
!-riven in grn,in doses three or four times in the twe1ity-four houn;. Anti
!"pa . ..:modics also may be :tdvanta~·eou~l.Y u~ed in the~e case:;, esperiall.r 
<'hloroform (interna lly) nnd c:amphor. The local treatment consitots chidl.r 
in keepin:.r th<' part warm by wrupping it in cotton.wadding or wool i if 
there be much fetor, ch<ircoal poulLices may be sub:5tituted, or cloths "·et 
with a solution of permanganatr of pota~:;ium. The qne::;tion of amputn
tion in :-:rnilc gan!.{rene has alrf'ady been referred to. (Sec pa~es 105, 106.) 

Bedsores.-Tbe:..:e may occur in an.v ca:;e in which a patient i::' con
fined to lied for a considerable period, simply from the long-continul'<i 
pres:..:ure-ju~t as similar excoriations and sloughs may re~ult from the 
use of a badly p:1ddccl splint. The worst forms of bedsore are, bowc\'N, 
!"C('n in patients whose ~!'eneral powers of nutrition are impaired by pn•
viou~ illnes!:i (al-; in typhoid fcn.'r), or wbo, from spinal injury, are totulJ.'· 
unable to rnry their position. Jo such case::3, it. is not infrequent for thr 
,..Jough to extend so de<>ply as to inYolve the sacrum, or any other honr· 
that is oxpo~ed to pre~:;ure, or even, in some instance:;, to Jay open the 
,·erteUral canal. The pain attending bed..;ores is usually Hry grrnt, 
thou1.rb , io cn~cs of !-lpinnl injury, the patient may be unaware of tlwir 
exi~tence. The formntion of bedsores may commonly he prevented Ii~· 
the uHe of a water-mattress, or nir-mattre~s, or of soft pillows, the pan.; 
huia;l! kept scrupulouf-1,r clean , frequently bathed with stimulating nnd 
astringent lotions, nnd protf•ctcd b:- the application of collodion, soap· 
pla~ter. ur adhesh•e pla!:'tcr; Ilrown-S6,111ard rC'commeads the altl'rtrnte ap
plieation of iec and hot poulticc5. If a b('dsore have actually lorrned. 
the ~eparation of the Rlongh mav lJc hastened by tlw use of vcal't or porter 

E:~:;i,~~~~~;:;~.£~,~~.,~~:~~~:~~ ~:.~::!~:~:~,~r~~::l¥~~~:;~/r~~:~~~:,r\i,r~~~:.:I:~: 
~t~~~~~t ~~;il~~g 01~1~~n~~~1~t1 ~ ~~~s fl~~c\;1·~~1~1~~:d ~: t~~ n~ ~;~~~~t~~lio~ 1~f 0~1~!i 1~~tl

1

~ 
''anic currcnl, as i-:;ugge~tccl by Crus~cl, and recommended by SpellC'N 
\\'ell,;; a11cl llammond. Bed~ores may occasiono.ll.v proH fatal, by i11rolr
in7 important structure~ (al' the memUrn.nes of thP :::.pinal col'd), by lcad~n~ 
to hemorrhage, by gradually cxbu.usting the patient, or by the induction 
of pyremia. 
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Gangr enous Stomatitis, nlt-=o called Gangrrena Oris, Canr:rnm 
Uni(, and Noma, i::; an afl'eclion of childhood, coming- on after \'arioui-; 

~[1~~~i ~~cil~::f,:~· j~,:s~~~:~~!.r a ~1;rn ~~~i:~~. so Q~,~~·';:~1 ~~:~1 ~~l~t;,, ~ !1i·~~~i~1,: s Ht~~<;; 
tittrihult>d 10 the nbu:5e of mercur.\· 1 and this drug-, if impropel'iy exhibited, 

::;:e~1 ~r 0~o;:;·,~~~~~ do~;~.i~~~i1~·~ ~~ ~·~~~t~it~~1i i,~~l~a~d~~!~.~~ t~8 ~l\~o~~!1!.~:.~~::~ 
direct cau:->al connecti.on bNWCl'll the use of 1111;:rc:ury and thi:-; di~ea~c is, I 
think, nt len1't not pron,tl. Snn.;:on found moving ho<lil•:; analogon:s to bac
teria in the blood of a .!!irl who died from no1mi, un<l inoculation of the 
di,.,f'a:--ed hlood in auinrnl:s pnHlucccl ~t·ptit.:<"Cmin ancndcd with the fonnn
tion of :-<imilar hod it·~. Special bacilli lrn.,·e al~o ln.1en found in µ-angrenou:; 
l'llomatiti::; hy Schimmelbu:-ch, Lin ,!.!'<Hd, and Fuote. 'l'l'C' firl'lt symplom 

~,'.1if:~:1 t~~~~~~~ =~i0n1·n:~ic~i~ 1!fn i~1~~ullf:i.c~·~jk{xa1:~~~n~~~~:~i:~~ll0~~~~c 8~~~~k~ 
:.loughing ulc(_•r on 1he inside of tbe cheek, extt•nding to the adjateut gum, 
a11d di::;charg-ing f'l'lid, ill-formed pu~. "hich, mingled with ::;ali\•a, con-

~1~~:11~~01~ri~1~11~~r~0~1~ ttl~: ~\~~(_~:1 .. th~\.~,\~1~1edi~~~~~nE~·~g~·r;~~ · ;a~:nG:ic;:~ 
finally invoh-<·<l, and pNforntion of the cheek, with denudation nnd pN
haps nccro:-i,.. of the ah·eoli, re,..ulting. 'l'he cont-ititutional ~ymptom:; an: 
of a t~·phoid character, coma ;:;omctirnes :-1upervening before drath, which 
may occur at almost any period or tbe cli:c-ca::-c. 'rbl' ln•alme11I con~i:-.t::1 in 
t•\'erting the check (the patient beinganmsthetized), and thoro ughl_,. cauter
itill!.( the wholl• ulcerated :-urfol'e \\ ilb ."-troug nill'ic acid. One thorough 
l'autcrization i'"' Utinnlly suflicicnt, though the C"aH' 11111~1 !Jc watclu:d, and a 
st•coud or third application made if nece::;~ary In an agg-rnrntcd cast> of 
noma, ocrurring in a syphilitic child under my ('arc at tbc Cbildren':
llu:'pital, cauterization with the acid 
nitrate of mertun·, and the internal 
ad1ui11i~tration oi· iodide of potaR
sium, prnre<l \'ery efficient. Yate:
and King:.;,ford employ a solution ot 
rorro~irc blllJlimate (1-500). ' l' bc 
mouth should IJe rrequrntly 8yringl·d 
with <lPtcq.rent and di~infectarH 
wa~hco, :-ucb as a solution of tht• 
pc·rmanganate or cblornte of pota:-
t-iiuTH, or of borax, and the• general 
lwaltb ::;u~tainccl by tbe lretp1ent acl
uiinihtrntion of cuncentratecl fou<l 
a_ml stimulu~.. ' ~'he applicnt ion of 
tincture of iodrne 1srecomme11dcd iJ,· 
Miller, while Popper ad,·i:-es thrlt. 
the :-laugh ~hou ld he scraped awuy, 
aud the parts dres~ed with crt•a:-otl·. 
'l'he deformitv hfc. after cicatriza
tion mny suhsCquently require a pln1-'tic operation for its cure. I haH' 
.seen! nftcr typhoid fe,·er, a gangrenou:!' condition or the cheek, with ne-

;·i~~~~~d 0~ 11~ 1~ t~:~:ie~ 1 ~~~~j~ [:;~1 ~:),~~~-~ c~~~~c:~~~1~io~:·~~· ~~,l~P~~~~~~a ~,~~~tI 
have attributed to local thronil1otic or cm lJolic cbangcs. Such n. case is 
shown in F io- 243 

Noma P~·dendi.-T hi:- gra,·e nfft·ttiou, which seems to be confined to 
fomalc children, is \'ery analogous to tbe prcce<ling, aud us ually attach 
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the mucous or submucous tissues of the generative oq:rans, thoul!h, accord. 
ing to Holmes, it sometimes begins in the fold of the g-roin. The treat. 
ment consists in eurly and thorough cauterization, and in the n.doption nf 
measures to sustain the patient's strength. Parrot Rpcaks fM·orabJy of 
the local use of iodoform. Death Rometimes occurs \'Cry suddenly, a"rtrr 
the npparent establishment of con rnlescence. 

Hospital Gangrene.-'l'his affection, which has rcceh·cd a great rn
riety of names, such as ::Jloughing Phagedrena, Ptdpy Gang1·ene, Putn1f 
Degeneralion, 'Praumatic 'Pypli 11;:;, Poarriture d' BOpilal, etc., i:5 f.lccu
sioa::i.lly met witb as a sporadic disea~e. but baH attracted most. attention 
when prevailing epidemically or endemico.lly in hospitals, especially when· 
large numbers of wounded men are crowded together, as in military bo ... 
pitals in the neighborhood of a battlefield. It has been studied by a l!reat 
many writers, among whom may he particularly mentioned Poutf'au, La 
Motte, Olli\·ier, Delpecb, Legouest, Rollo, Blackadder, Bo~gie, Hennen, 
Balling-all, Thomson, Guthrie, and )facleod. It has al!':o Leen ably inve ... -
tigatcd by many American surgeons, who bad ample opportunities for it:
study during the late war, and an elalJorate monograph on the suhject wa:-c 
contributed by Prof. Joseph Jones, of );"ew OrleanR, to the ..\Jemoiri::. of the 
U. S. Sanitary Commission. The character,.; of hospital gaugrcne \•ary 
in different epidemics. The majority of observers have found the local to 
Jll'Ccede the con!'ititutional symptom~, and hence bave regarded tbe di ... en~t· 
as n strictly local affection; while, in other instances, equall.v careful oh. 
servers have found constitutional disturbance1 headache, furred tongm•, 
etc. , to precede the local changes in the wound by au interval of from 01H" 

to three days Hospital gangrene is undoubtedly wntogious, 1 hnvingbet·n 
developed by indirect inoculation, as well as through the medium of im;trn
ments n.nd sponges; the excepLional cnBf"S, in which one of two contiguOU!' 
wounclB, in the same patient, suffered from the dis('a:-e, while the other 
e5Cnped, merely prove that in tbo~c instances the affection wns not inocu. 
ln.tcd. While, however, ho$ipital p:augrene is usually transmitted by con
tagion, it sometimes seems to originate de noco, as the re~ult of on.·r· 
crowding, bad ventilatifln, etc. 

Two forms of hospital gangrene may be recognized, but the diffcrcnct· 
·between them is one of degree rnthcr than of kind. For the de\•clopruent 

of either, the presence of a wound is probably necessary, though thii; 
wound may be of the most trivial character, as the sting of an in!?'ecl, thl' 
prick of a lancet, or even the scratch of a finger-nail. A depressed or 
depraved state of tbe system does not appear to be at all essential for tht• 
development of the disea~e, though it may very probably aggrnvatc th1· 
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int('n:-<itv of the affection when it OCCUl'S. 1 1'be following description , 
token rfom Guthrie, g ives a vivid picture of the W01'Nt form. of ho~pitnl 
~angrene. rrhe wound thus attacked " presents a horrible aspect after th£' 
tir:it forty-eight hours. rrhe whole surface has become of a dark-red color, 
of I\ ragged appearance, with blood partly conguluted, and appnrently half 
vutrid, adhering at erery point. The edges are c,·ert<'d, the cu tide sepa 
rating from half to tbree-qu1ll'lC'l'h of an inch around, with a concentric 
circle' of inAammation extending an inch or two heyonrl it; the limb i~ 
11:-;uollr swollen for ;,:;ome di s tanec, of a ;,:;hinin;! white color, and not pecu
liarh ~rnsihle except in spots, the whole of it bein;.r perhaps redcmatou1' or 
pn,.t)·. Th<' pain is hurnin~, and unbearable in the pa rt itself, whih.' tht• 
exten~ion of the di:::case, /!l'nf'rally in n. circulnr dirPetion , may h<' marhd 
frorn hour to hour; so thnt, in from another twenty-four to for1y-l'ight 
hours, nen.rly the whole of the c:1lf of the leg, or the nHJsc\c!' of lhP h111-
tot'k, or even of the wall of the abdomen, may cfomppC'ttr, lca,·ing- a deep, 

ft:~a!t~~! 1~.\\:~.l~i~l~i~~~s,L~:v~:.<' 1~~ 0~!i~t~~~~~t~~~ c~~·1~~~:~,~~ e~~~~:1i 1~~r:~~ft1;: 
quite awruJ to contemplate. Th~ great ne1Te:; and arte ries appear to re1'i"t 
it~ iuffuencc longer than the mu:-cular structures, lHlt thc.5e at ln!'t yield: 
the larg-cst ncn·es arc Jestroyecl , and the nrtNies gi\·e way, frC'quc11th· 
clo:1i11~ the ~cene, after repented hf'morr hages, by one which prove~ the 
lnl:it ~olace or tbe unfortunat<' ~uffNcr. The extension of thi ... 
di!'Cnbl' is, in the fir~t instonc<', 1llrough the medium of the cellular :-.trul'· 
ture of the body. The ::.kin i:; und<'l'mined and fall . .; in; or a painful rl'cl , 
nnd soon black, patch, or ~pnt, i,;; pcrcei\'Cd ut l:iOme dif;tance from tht> 
original mh-cbief, preparatory to the whole becoming· one mass of putridity , 
while the sufferings of the patient are extre me. " Thi~ worst form of bo~
pital gangrene is, happily, comparatiHly rare at the prc:;ent day. Jn tb• 
milder form, the whole cour:;c of the nffl'dion is more chronic, c:rn~in:.r 
le~s df'!-itruction of ti~sne, and :-tl'l'Ompanied witb comparatively little co11-
stitutional di~turbance. Thl' genNnl characters of the wound are the f;a nw , 
e~pcC'iully the circular shape and cup-like cxcn,·mion or ;,:;cooped-out appenr
nnce of tbe ulcer. '!'here is lesg (•\'C'r:-fon and undermining of tbe skin , le~:-. 
redema nn<l pain, and the s urfncC' of the wound i:; CO\'Crccl with a pulpy , 
ash.colored !<lough, instead of tLc putrid clots cie;,:;er ibcd in Guthrie's \' ivid 
account. The 1·onslitutional symptoms of hoii=pitnl gnng-rene may at firl't 
preBent a somewhat f-ithenic type, hut rapidly chnngo<' irllo those of a pro
loundly typhoid nnd ndynamic condition, the patic·nt indeed presentin;,!' 
much the appearance of one suffering from typhus fever. 

'l'he mortality from hospital ,l!angr<'ne has nrird in diffC'rent epidemit'l'. 
During the Peninsular campaign, the death-rate, nccording to Guthril', 
was 20 to 40 per cenl., the genernl a\·erage being about I deatb in 3 ca)o:c:-; 
attnckt•d. In the Crimean wor, th<' mortality in uneornp licntcd ca~es was 
much lees, while in the e.xperienC'e of om own surgcon R, during the latt· 
war, the number of deaths wn~ comparati,·ely very ~ mull. The caw1e11 of 
death, according to Prof. Jones , may be cla!<sified as (1) progressive ex
haustion, (2) hcmorrhag-<' , (3) entrance of air into ,·cin s, ( 4) openiug of 
large joints, (5) formalion of b('((~orcs which s ubs.:equ<'ntly become gan
grenou8, (6) dinrrbcea, (7) subcutnneous di sorgn nizat.ion of tissnl'R arounrl 
the original wound, (8) mortifieation of internal organ!-', (9) direct impli
c.t1.tion of vital parts, (10) pya:mia, {11) phlebitis, (l:!) profuse suppura
t1on, neero!"is,etc. 

1 Thtt al>ov~·mt>ntioned fact .. 1 111trongly 1)oi11t to tht> dependenct> of the disease on the 
presencti of a !i!p~dfic poison, proVably a micro-orgauisro. 
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In the treatment of hospitn.1 ~nngrene, it is ver.v important to fl.<'Cllr(' 

good ventilation and to enfo rce the utmo8t clean lin e:o;R. Affected patit"nb 
Hhould be at once segregated (if po,.:sillh•) from otherg, find, if it Wl'ri• 

prnclicable, it would Ue better that each perfion atl!H.:kcd ~hould be pluceil 
in a :;;eparnte apartment or tent. l t is, indct>d, probable that n certniu 
number of tbc milder t>ases would gl't wrll under P'iimplc hygienic treat
ment, and the risks of exposure arc much less than thofl.c of ovcrcrowdinp-; 
as JUngken has somewhat quaiutly put it, ·• I t is, aflN all, better that th" 
patient 8hou ld sh iver a little in a coo l but pure air, than that he should die 
in a warm but poisoned atrnoBphcre.'' As it is certain that the dil"PIN' 
may be communicated by mean~ of ~ponge~. etc., the greatest pr<'cnution~ 
~bould be taken in wasbing and in clrcssin,!!' wounds. 'l'!Je ward carriO.).t'C' 
(Fig. 10), or some similar contrivance for using a strenm of runnin,!!' 
water, will, in these cases, be found of grcAt service. 'l'be adoptiou of 
unt isept.ic methods is important a:;; a prophylactic measure. 

The Local 1.'realment of !Jospital g·augTenc is now, I believe, almo,;t 
uni\•cr~all_v regarded as of the highest importance; many different appJi. 
cat.ions ha\·e been employed, varying in SC>verity from the actual cautery 
dow u to simple syrup, or butterniilk. and <'flch renwdy has pron~d or1·n
>:iionally s11ccessful. The oil of turpenfin~ is highly recommended by 
Bartho low, and powdered ('amphor by ~etter and other Freneh writcr:o 
:.'\lo~t surgeonfl. arc now agreed as to the propriety of thoroughly cauter
izing the entire surface of the wound once, or oftener if ncces~ary; nnd to 
insur<' thorougb cauterization, it is necessary fir5t, to remove a.II the adherent 
sloughs with forceps ::ind scis.'>ors, followed by rough 8ponging, or scrapin!! 
with the curette. 'l'he rnrieties 0f caustic most to be relied upoo arc, I 
think, nit~·ic acid, bromine, a11d a strong solution of perman:1anafp nf 
7Vilassium. The latter article is that which I bavc rnyself employed, in 
the proportion of 3j. to ljj. of water, and I bavc never. as yet, been di:-;np· 
pointed in its effect i it i.-; but just, however, to say that I have not hn<l 
occasion to try it in any cases of Lhe worst fol'm, such as arc described IJ.r 
Outhrie. The permanganate has been f1norably reported upon hy Jncktion, 
Hinkle, LeM·itt, and others. Nitrir· acid seems to be generally pn.ferrc<I 
hy Briti!:ih surgeon~, aucl is recommended by .Tone~. and by the authorh of 
the'· Manual of .Milit:uy Surgery, prepared for the Use of the Confederatr 
8tatC's Army," while the hot iron seems to be prefencd by the French; 
the latter application would probably be the hest in case:-; attt'ncled with 
hemorrhage. Heiberg-, from an extended experience during the Franco· 
f:Nman war, µ:ives a preference to the chloride of zinc. Brominf, the 
merits of wbich were fir~t announced, durin~ our war, by Dr. Goli.lsrnitli, 
ha~ been most fa\·ora.bly reported upon by Post, Moses, 'l'homp::;on, Herr 1 

and many others, and seem~, from the published t<'stimony in its favor, lo 
be, upon the whole, the best caustic which has yet Leen proposed for thc.~f' 
ease~. 'l'he wonnd h;.1xing been prcviou8ly clennsed, the bromine may be 
applied undiluted, or i11 !:iolution with hrorni<lc of potassium, hy mcanl" of 
a came\'8-hair bru:-:;h, or a sponge or mop, attached to a stit:k, or by mcnn~ 
of u. g lass pipette or syrinf.{e i as the applicat ion is Hry painful, tbe pati1•11t 
!-ihould be tirst brought under the influence of ether or chloroform. Br11• 

mine has ah:.o been used in the form or vopor (the surface to beact<'d upou 
hcintr protected with dl'y lint, upon which ih placed a cloth dipped in pun· 
hromi.nc •. and ~he whole covered with oiled silk), and hy means of hypo
dermic iojeclion at the circumference of the so re. The bromine acts by 
producing an C:-5c:har, upon the ~eparation of which tbe wound wi\l usuall~
hc found hralthy and disposed to heal. U otil the slough Repara.te~. till' 
wound may he cil"e~sccl with dilute liq. ~odre chlorinatis, with the perman· 



FURUNCLE OR BOIL. 

~~!'.1 ~·~:U ~tri I ;~,~~1J~:i;I ~~~. ~}j~~~~~~', ~~ ~:~~ t~.;;t~r~~~ l;;·~·c~;:~lt~~~iJ~l~~1J:~:~~~j ng·~ ; 
'L'hc Con~tit11tional 'l'reatmrnf, if le:-;:-; importrint thau the lornl, is !'till 

uot to hC' lll'!!il'tll'rl . .A\1110-.t nil :-;ur~con~, with the l'Xl't'ption of Bo!tgit·. 
baH n.zn·<·li in recommendin!! a tonit• and :-;timulant, r:llhC'r than a <l1·pl~· · 

~~~·1;·: ~~t'<::~~t;o~1f ~~e~,~~: 1 ~,~~\c ~!.' 1t~~e11~~~~~:~:tf~;~~\1~~~~~i~~1 ~~·::~~cil~· ~:~1·::~~,1~:r;:~ 
maur in:'>tnlll'C~. '1\'h{·n the typhoid co11dition i:..; morC' marked, th11 mineral 
:u·id~ nrnv lw u:-C'd with achantn!.!,·e: thC' nun·iotir· 11cid of the U.S. Phar. 

::-1;;~~~~l'.~_r11:;1.~:c~eo;· i;~l;:~. ii:~:: 1~·::·~~0l: ~!~~~~.i L~\ ~~,1~e7'~f 1;;. ;~ ::~ilf i ~~:; l :;:;~~~7:~ 
fC'rrr. 011i11m i:..;, of all ~ing-lc remedie~, the mo..;t u~rful in this nffectiou; 
it rnay h1• ~j\-en quitt• frr<•ly. and :1 cn"'f" i:; r<'portl'll by Pick, in wbicl1 
~rn1lually inCl'l'a;-ing- qnantitie:'> of laudanum WPl'C admini:-;lC'red for fifteen 

;~:·,~;~~.t iw,,J::~\~~;; t3 ~~r i1~:~~'l ~ ~~)i~e~~:~i .~~l;:~r 1t~}1;l~1~ 1~111 0~_11 ~~~~· 1~:1u ~-1i1.~t~:~,<~'; .~~~~~·~: ~ 
an· particularly rnlualJk in thf' later. thoug·h they mny be required in thL' 
1·arlicr, ~tag-L's of the fli:-en~r. 'l'b C' diet shou ld consisL of nutritious but 

~;·~:~l ~:! ~~f ~~~: ~!~ o~\r~~-\~·~1 ~~~:1~71~~ '~~-t:1~ !~t~ ~n ~1 i! ~c~~~I i~e:~-i~~:1~~~~~ ~:1~~11~ t ::~: 
fr<•eh· a<lmini-.tPrcd. 

A;11p1dr1lio11 may he occasional\~- rrnclrrcd nc<·es::mry IJr the occ111-rcnce 
uf uncnntrollaldl' li<•mo1Tha!.{C from a wound which ha~ bl'cn attacked b_,. 
ho ... pital gan!!rc.·ne, or th(' :..;ame mea,.,urr ma_r he requirNl nt a later prriod , 
1111 account of the extrn-..in· 1lr~tru('tion of ti~:'ue , in,·oh·ing-, 1wrlwp~, bont'!') 
unrl joint:", a . .; welt a.;; the more :-upcrfidal ~lrnctures of the pa.rL 

It i!:i ~aid that ho:-;pital gangTene may orcur as an frliopathic affection, 
upnn an uuhroken :-urface. the di:..;ea~e tbcn IJcginnin;t :is a \"t•:-;iclC' ~lll'
roundPd hy a du:..;ky areo la , the n:.;id<' ultimatt'\:7 brL•nking. and lcavi ng
a -.lou.!!"h, upon the :..;rparation of \\"hich th<' charactcri..;tic appcaranres of 
1lw alfo<·tinn arc nrnnifC'.-.ted; the ... c idiopathic· 1·nhc~ are, howf'HI', at \enq, 
t'Xlt'Pnwly rnre. and in tho~e \Yhicli ha\·e bel·n reponed it may he fairly 
rluuhtl'd whethC'r :-<Omc l'X<·orintion ma,r not in fact ha,·c (•xi::;tcd, though ~o 
~lir.dn a~ tu hin·e e-.<·npe<I oh,.crn:ttion. 

Furuncle or Boil.-Thi:..; \'('l".Y common affottioa con,.,i:-;t.;; or a lot:alizrd 

:.1111 ~11:1~ :~~a~ : iu ~10 c ~:u~!~~l;~-~ i:; o ~'~ < :l ~ ~ br~l~ ~~ .~ ~~~; ~ ~ ~-et~11; rr ~ :~~ ~~ ~ i ~ '~ n~ ~~~ i ~11 ~~ ~ ~ t ~~: ;\~ 
1nd ~l1n1!!b, whith i:- popularly called the core. Boil:-; may ot('lll' at any 
tt,:.:l·, and in ,,n~- part of the hocly; they are, hnwevcr. 1110;-;t co111111011 i11 
~·uulh, a11cl are ~rnernlly !Seen on the ntu.: ha, lnu.:k , or g-luH•al n..'!! ion. 'l'hr_,. 

:: r1\ CJ ~(~~:J :.\I ~:::s!~;l j~,t~; t ;~ =~:l~~C;I~~~;)~ l~ l':~l ;~~(~C<.:l~:1 j ';): i~:;'.p~,:..; ~: ~:f: ,VO~:~a: i~j~~~ 
pn·~,.cd "'tall' of lwaltb. Tlw affection , thoui:h n•ry painftll and annoyin;.r, 

;~~1~~1~0~~11~1t~'.~I{ ht~~t1~,1~d~~· ~:~~\;~ii1~11f~~ t h~,I~<~:: ;:~ r;,'f"t~::~ ~~~\~~~~ ,: ~. i<~1~1~n~~; 
1;~.~·r/.:~11;~1111:~~~~.~~i1l1f' o~1 ~~~~:;{r ";~~~~!~11~-~~· q1:::~.:~;1 }!. \'~e ~~11~~~::1i~i:~~ d~·;'\~~'.~~.~t:: 
ri\'••n in ~moll do"c~. nnd ('r)Jltinur·cl for a COll!:iid(•l'3lJle period. The liq. 

~
1

~[,<;;~:~. 1~~h.;i:~1~i~,'.~1~1i 1:~11~~~1111~~~1rnw,!~1i11s~l~:~;~111~~~ ·t 1~i~211~1 f1i~c~ 1 ~~::~zt~! i ~1~~~ ;~ 
h_r ta.kin,~ the r·arbo1wleof Hodi11m. The local treatment ~hould rnry wil h 
th~ c1rcum:stance::; of the ca:-;c. l f the boil he not ''ery painful, it ~hould Ill' 
lt'lt to opc11 or itsclr, heing poulticed, or s imply protected by mean~ of tlw 
:·~·rntu1~1 !-!1tpo11is, ~prcacl upon a. piece of soft buckskin 01· wa!:l h-leathcr. 
I hl•re 1;!i"Ol1lc rea-;on to bl·lien.' that boils arc lei:;s opt to recur if left to 
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themselves than if too actively treated. Jf, howcvC'r the patient bf' in 
grc>at pain, with much con~titulional disturbance, the surgf'on should n11l 
he~ilatc to nrnkc a frcC' single or crucial incision, the cni;:e Leing aftt•rwur<I:-. 
trt'ated t1i::. one of ab~ccsi::. 1t may be somL'tinH'S J!Ol"i:-ihlc to ab01·t n hoil hr 
purging, and by the npplication of tincture of iodine, ::.pirit of L'arnplu;r 
(Simou), or mercurial oi11tmcnt (Roth), or by touching the vc>sicle \\ hirh 
usually marks the point of central ~dough with lunnr caustk, a. solution of 
corro~i\·C' sublimate, or the btron.~ aqua. nmmonire. Planat reron111wr11I.; 
tlw U!"e of arnica, both n::. an internal remedy and locally, mixt•cl with hon1',r. 
Heitzmann speaks fa\·orably of a five-per-cent. or ten.per-cent. ointnU"ut 
or plni-;tt·1· of snlicylic acid. 

Anthrax' or Carbuncle .-A carhunclc mny IJC rcgardrcl as an n~
granltecl form of boil. Jt usually begins as a n>siclc>, !'iUrround<·d by 1111 
indurated, du:-kv areola. 'l'bc i-;ubcutaneou8 tisf'-ue !'iloug·h::-: at uu j•nrh 
periucl. µit·iag t.hc part a peculiar, hoggy feel, before the 1'kin it!-l'!f ~in:,. 
wny.~ The skin may s.lough merely beneal h the CC'ntrnl ,.c!-il'lc, but if tlu· 
carbuncle be lar;:re, nunH' rous apertures will be lornwcl, orrnng-('(I in 11 

cribrifurm mnnncr. TJl(.' carbuncle co11tinucs to i-pread, n•achin!! it1' hc·i~.d11 
in from three to eight days.. nncl accompanit>cl, wbilc it i~ cxtcudin~. with 
grcnt pain nnd COl15tilutionaJ di:--turhnncc. 'l'ht• R\'erngc> diameter or {'tlf· 

bunclcs is two or three inche1', though in s:ornc in~tnnc·ci-; they attain n ''er.\ 
much larger size. Paget mention!" a ca:--e in :t man :ig·C'd eiµhty, in whi1•/1 
thc cal'IJuncle mea.~url'd fourteen hy nine inchc~. Carhuncli·~ are u~unll.\ 
rnet with on th4> !Jack of 1hc 1wck, or between the f"hould"rs, but llHl)' oc<·11r 
in any portion of the body. '!'hey :ire moto:t frequent in thf' wult> :<l'X, rrnrl 
in pNsons in advanced life. The f·ouse.~ of f'arbuncle arc ob~cure. '1'111· 
affp<·tion is nsuall.\- met with in tho!"<' who nre enfeebled by age, or worn 
down by o,·erwork or prirntion, nncl i::; i:-0111elimc::; ns!"ociated wilh \'i:-cwal 
di:.,ea:-e, particularly ntrectionb of the kiclneyf.l., or diabetes The proynmo. 
:-;hould always be guarded: though the large majority of patients n•1·onr. 
the cli:-cn~c is nJw)ys :-erious. Death may occur from the extcn:-ion ofi11-
flamnrntion to an important organ, ns the hrn.in or pcritoncun1, from ,·i~c«r1d 
complications, from simplC' exlrnu~tion, or from the> de\'elopment of cry~ip· 
elas or pyremia. 

7.'realmenf.-If the surgeon be called at an early ~tuge, it may bepo~--i
blc to abort the dbcaf.l.e, by opC'ning the central nsiclc and applying ~onu 
cam-tic· agent, :-;uch a~ the nitrate of ~ilH•r, the Yienna paste, or n ~tron:.r 
solution of the prrnHtllf!.'llllate of porn:::sium; or the plan propo:-ed h.\ 
Phyr-.i1·k mi,!!'ht be re:-ortcd to, and a bli~ter applied o,·er the whole inflnnwd 
~urfacc. "'hitehead injrct~ the base or the cnrbunclC' with n conce11trn11·rl 
ethereal ~elution or iodoform. J t u~unlly happen~. howercr, that the (":l•t' 

is tir!-it ~ct·n wh<>n the IJogginf'~S and crilJl'if'orm ulec·rntion ~how tl1nt 

;!~:~~~~.nft ~~· ~~~1~~~:~.ra1c~~;~~;ci'1~~ ~l~·~~dC~~~~i~11 : 1~1~~~~di~~r~;1~1::~i~~~1~~:~;~:
1

·~;. 
and free, i:;o as to include the hc>althY ti~!"UC IJe,·oncl the ntmo!'t Jirnib 01 
the di~rs1sc. Olber surgeons make~ 1'Ubtutun<•(rns inci::dous; whill· othn .. 
agnin rely upon the uio;e of causlics, applying the~c· either to the "'urfaf't' 
to the> incif-'ion wounds( whc>n the~e are made), or around thecin·umr~·n·ur1 
of the ra.rbun<'l(', in thC' form of cauo::tic arrow~ (<·ailli.risatwn en Jfi:rlw:iJ. 
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It j~ not proved. however, that any of theee mcthoclR are cffertivr, eithrr 
in limiling the cxtl'llt or the carbuncle, 0 1' in sho rtening its duration. IL 
i"' po':'~ihll' that inci~ion may, in the cn1~ly s.ta?e of the di~ea~e, ~ivc relier 
from pain, but it tlol·s ~oat the co~t of cons1dern.l.>lc lo::-s or blood; while 
tll(' herding or the inl'it'ion wound~ them:::ehei-; imposes an aclclitionn.I tax 
upon thC' already overwei~hted powers of thr pntient. In mm::t ca~ci:; it 
,rill lw found ~uflicient to CO\'C'I' the l'rtrLunclc with ft piece or knther or 
thick kid, :;.prPncl with leacl plaster or r.;oap cernte, 11 cent.ml aperture bl'ing 
left for the et:cape of the :;Jough. Another plan whith I ha\'C found Hry 
w-crul, is to apply prc .. sure, a~ ~U!..:'g"<'<.:.tcd by 0 1l"Nral, hy menn:-:. of ':'trips 
ofatlh<'!-ii,·e plaster, hep:inning at the circumfen•nte a11d laid on concentric
:dlv until all except the e<'ntrnl portiou is COV('red. A pou\1icc may be 
npj1liecl o,·er nil if thN<' be muth pnin, or tbe ul<'ernted C<'ntrc of' the cnr
huncle mn.y be !- impl y dre:st:trcl with W('t lint. The extrusion of the ~ l ou!! h 
i!-i much a~:-:i~tC'd by the l'Onct'ntr ic Jlr<':-':-:UrC' (which is not at all painful), 
and mn.'· be funlll'r nidC'd b)' the u:-e of forccp:-: and !-Ci:-5-ors. 1'C'nk•, Pngf', 
ParkC'r, and ·w eir rccommC'ud that it :-;hould bl' fn.:C'I,,- remo,·ed by !'Craping. 
L<~t1wr accompJi .. llC';-; the :-amc purpo!-c by the application of a eupping·
gla:-!'. 'Wbt>n the sloug-b hns come away, the rc!iulting ulcer should be 
treated upon genera l principlet'1. 

The con.~litulumal lrt>alme11t i:5 equall y ~implc. Jn tbe mild<'r CO:$CS n. 
little opium may be required 8$ an anodyne, a11d, if there be con:--tipntion, 
the boweh; :-hould be relieHd by a mild lax::niq'. Should the lOll,!!UC be 
drv and co\·ered with a brownit>b fur, muriatic acid, in combination with 
l:u.1clnnum and oil of turpentine, may be usefully administered. At a later 
period, quinia ancl the tinct. ferri ch lorid i will come into piny, whilentany 
sta!!'c. if there he delirium or other nt!rvous com plica tion, camphor and 
ammonia may he giHn with ndvantag-e. rl'hc diet ~hould, as a rnlC', be 
mild but nutritious, C'Oll!--i--ting of ~uch articles ai:; milk, bcef.esi:;enre, ~oft
boiled rf!f!S, etc. Alcoholic ~timulus, though not nccc.-:sary in evrt·y case, 
will usually pro,·e n. :-en•iceable adjunct to tn'atmenl, and is often impera.
tin>\~· flenrnnded, especially in the later stages of' the affection. 

Facial Carbuncle.-1:-nder lhii:; name is clc~cribed, by Briti~h sur
geou~. a malig·riant carbuncnlous affection, whieh attacks chiefly the lips, 
and which pre!'ents !'Omeanalogous features to the clh•ease known in France 
and in thi::; couutrr as malig-nant pu~tulc. 1 The affection is a ''e1·y painful 
011(', and lrt·quently pro,·e~ fatal, tliroll,!!h the cle\·elopment of pyremin. or 
45 ca~rs collceted bv Lidell, onh· llv(' terminated in rcCO\'erv. The treat
mt'nt COll~i..;ts in tl)e admini~trfltion of !:'tinrnlants and of large doSC!'5 of 
quinia. Local mea!'lures are of' minor importanf'e, buL an incision may be 
requirrd to relic,·e tension and allow the exiL of :;.louzhs. 

Malignant Pustule (Pustule Maligne, Charbon).-Th is affec
tion (,;,usually commuuicated hy inoculatiou, from direct contact wilh the 
blood or other fluid!S derived from di:-ea-.ccl animals, as from horned cattle 
?ffee~l'd with the n1111Tain, or from septic matcrinl conveyed hy Ilic~, anti 
1:-; ~nu! to have occasionally rcsult<'d from eating tlw flesh of such animals, 
or ~''('ll to ha\'e been tran~mittcd throu,:.rh the medium or the ntmo.-:phcrc. 

~l~i'1 ~~~.~~~~sn :1~
1

t/~;;~~~~t~~!h~· i~~c1c~~o\~1'~~:~~~~ ~f cl~ l~~l~ ~~~· ~~~~1~f ~~~~~~ :i~~ '. 
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a..; an itching red ;.;pot foJIO\\l'd hy a ,.et-iidr, which liursting lcaH" a drv 
brown c:-chnr. A fre~h crup of ,·e:,;icJc.s nl•xt appt·ur:-; nruund tht• ,..1ou,1d; 
a nil till' :<ubrutaneou:1 tissue heconics invoh·cd, lorn1i11µ" a hard :-;wl'llin~. 1u 
which the 1''re1u..:h gi,,e the 11u111e of Ru11tu11or1'111111'11rOhadJ01111eul-le. Thi· 
ueig·hhurin~· lymphatic glands often becornl' :-ccoudarily i11na111NI. 'l' hm· 
i.-.. a ~oocl deal of Jc,·c1· and of l'Onstitutiu11al (fo,turh:in<:l', tht' patient, i11 u11. 
fa, om Lie <:a:-e:-;, rapidly !'inking into a typhoid :-tatt'1 a1H.1 dying with th1• 
ordinnry :-;ig-n:; of blood.poi,.;ouing. 1 The affccti(ln j:-; :-:aid hy C:ro,.;:-. nut! 
olhl'r .\111crican writl'r.s to he i11tcn1:"ely pllinful, hut Buurµ-eui:-; )'.1wnk.., ul 
till' ah,.;<'Jlce of pain as a promiuent chani<:lt•ristic. ' l' hc di:;,ca:--c may lw 
tli:-tin~n1i:-hl·d from carhunck IJ) the fact of its beginning in tlw :-kin u1HI 
only iuvvh·ing the suhculancou:":> titiSUC:-. at a latt·r period, aud by till' 
ali110:.t co111plctc ab!"CIH.'l' of hUppurntiou. T hu lrcolmt'nt cousi~ts iu !hnr
ough cauterization with cnuhtil' potll:->!"a, either with or without prl'\'iou-.; 
:--curifitntion, according to the pro~re::.:s which the di:--l'a~e ha:-: made'' l1e11 
fir,.t :-;ecn; Gross and l'oppcr recommend total exl'ision. The con,.tltu
tional trcatml·nt cou~blb in tht• admini:;,tration of conCL'ntrated food anti 
htimulus, "ith tonic:-: , l':-pcci:illy quinia, uod the mineral acid::; . .Mu"kl'll 
and lla,·ics Colley ad,·i::;e the u,..c of ipcc:il'lHlllhu, both internally nud 
Juc:tlh. C~zard recom111e1HI;. tbc use, both i11terun\h· and cxtenrnllr, ut 
iodine held in !'olution by means of iodide of poto;.::-iu1l1, looking upon. tl1i.~ 
drn,!{ tl:-i a po:--ltin· antidote' to tbe poi:->on of thl· di~ca:<(', while E,.tradCn· 
;.1wakH ' '<' ry favorably of tho u:-;c of carbolic acid both internally allll a~ a 
hll'al applicat ion. H ypodermic injections of iodine arc ernployt·d h) 
Chipnult, Hit:het, and ltollin, and tbO::iC ofcnrholic acid by T rela!. Honwi 

;::~~ ,: S~ ~ C~~ :~~·~ : ~): 1~:~1 ]; : ~~' t~r I~~ ~~id:,~: ~l ~ ~~ ~: ~~1~~'~ec1\1 ~~~ I~ ~le ~ta ~I~~~;: ~l f ~c';:--~::11 ~ 
folio\\ cd by the application of liq. ammonim to the cut t"Urfacf'.", with tl11 

i11~~ ~·1:·11:n; 1l1';~~;i.~ s a~c1~~~~l'o~t ~;::;~~'i'.:i ~ :~J ~i{~~o;~:.;~~~:~~;~~, ~1y ~\ ,·eadaiio, whill· 
Other Gangr e nous A ffections .-Yarioth form" of gangrene nn· 

~~:~(~~'. 1~~~1~ri1:~~~ '~~11~1('~, 11 ::~ 1 ~1.~~:~11~~ ;;~, /~~fco';~:~~,~~"~ 1~> ,~:" l~~,.~:.i~i~11 rl~.~ 
:-trilled by Quesna.r, llrodie, and Olhcr:o:, a form or di·y girngreu<', in whid1 
~uctC:--'ii\'e patches in variou~ pnrtis of the body. e:-;pt'l'ially the 11eck, 11rn1~, 
and !Jack, undergo mortification, pre~cning- at ffrl'.>t their white color. hut 
hccu111in!! ,.,ulJ.:sequcntly horny 1.UHI strnw-colored, and :-howing, in tht' foru1 
nf red hlrt'ak:-e:, the c..i.pillaries filled with coagulawd blood. .Aht.•r the '"l'!HI· 
ratiun of tile ~laugh::-. th<: uln•rs heal without dinl('ully. Qul•,..nay :--la\t·~ 
tlu1t thi:-- form of gangrene it'i due either to arh·rial 0L:--trn<:tio11, or 10 <·c1111 
pn·s~ion ur paralpds of tht• nen' l'~ of the part. The tr<:atment, acenn\ing 
to Brodie, is rnther un:-ati~factory. In one ca:-e, in which the di-.ca,.;e wa~ 

~~:tt~~i: ~~c~u~~~~~. i r r~f0t;11~1~ ·~~.~~~~[ u::-i~~i~1°\~ b~lt~l~11!:~:~; ~ ;: ~J~d ~~i~~:~. ~ 1~~ ,~\:~~;:'. 
fll» in one of Brodie 's cn~l'S, and in oue quoted IJ)' Que;.nay from Hl' La 
P<·.nonil', Lhc dbcai;e ~uce<'t·d~ an affection of the ~kin, nl'::-Pnic mi1.d1t prob· 
ably be advamageously employed. Cases or 8ymmefrical ga119n'ne ore 
n•portcd by Raynaud, ::iouthey, Dayman, ) J ills, ) l oore, Finlay~on, J.'ox 
.1\ lyers, Allleck, Beader, Warren, and other :;urgeon:1, and tlre helil''·ed bJ 
the Inst-named writer to be due to some irritation of the ,·a::;o-motor ncrn:~ 
co.uisiug- permanent ::;pa.sm of the ve~sels or the affected part, and therefort• 
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1urn O!!OU~ to the ra~es of ' 1 locnl asphyxia" desrrihcd by Ha~·naucl, and 
~nown under the name of" Haynnud':-; clii::.casc. 11 \Vig-~leswonh, howC\'Pr, 
in one case, fou11d wcll-nlflrkcd chang-t's i11 Lill' peripJl(•ral 1wrves, conF-isting
in orer,!?'rowth of the fihrous ckmenti;;, with atrophy nncl clcgC'11l'1'ation of 
tlw 1H"nous elL·mcnti;. Tlw chan!!e was lllO!-it ndnuH·t'd in the <li:-;tal <'!Hl-. 
of tlH' nt·n·<'s. antl appeared to IJe thL' re:-;u ]t of prinrn.ry (.](',!!'f'nera live atroph.v, 
followC'd by fihrous hyperphbia, ntthcr than of chronic intt·rstitial inflam
mation. Similar chtlll.!.!·e:-;, but le:-s well markPd, ha\'<' hf'cn oh:--erv('d hv 
J'itres, ~loun ..,tcin, and Bowlby. Allll'l'k bas nl.-:o noted dPg-c>ncratir'e 
drno.~l·:-; in the nenc~ of the affected part, but hclievel'i thC'm to l;c H'<:ondary 
ton. pL'riphcml ncuriti~. In MyC'rs 1i::. c•n..;c the affection \\'Mifl):50Ciate<l with 
parox.v~mal h<ClllO!!lohinurin, and 111 a c:a .. e rccordC'd by Haw, with the 
.... ame alfoction, following- ncute manitL 

A curiou!i c·a::-ce came under my ob~el'rntion at Cuyler H o:.:pitnl, in whi1·h 
a ~oldicr, noticing a painful pimple or pu~tulf' on thl' hack of Iii:-; hnnd, 
applil·d to tlw "mC'dica l o!lieer of the da~.,,, who ordC'rcd a nax-.C'cd poul
titt' i the next da.\' thC' nHtn c·nnll' to me in ,!.!Tt•at alarm, with a bl ark, dry 
i-lough upon hb hand exac·tl.'- thf' ~iz.c and the shape of the cntnpJa,.m; 
1hc l':<Char, which wa~ quilt> deep, ~cpnrated in a, few d:ty).;, and the l'Cmain
ing ulcer healed rapicll,\· under the u:=.e uf the Jll'rmanganatc solution. 

CHAPTER XXIT. 

ERYSIPEJ,AS. 

ERr:-1PEI,.\s1 iil. nn acute febrile dii-<ea1.;e. attended by n peculiar form of 
inft1u11mation, which affects the :-kin, nl'eolar ti"'1'lle, and murou~ or i-;('l'ous 
mC'mlJrane..;. 1t oc1·ur~ a:-; nn idiopathic afTl'ction, or ai-; a C'omplication of 
a wound, being- callNl in the latter ca).;e tratnnalic crysipelaK .b'.rte1·nol 
l'rysipl'ia~, or that which n.ffccts the skin and connC'ctiH tissue, is much 
more common than the inf(•rrwl varict\', or that which atlaekR the mueous 
aud :-.crout:. mcmbrar1er..;. External ery~ipl"la!-<. may be diddl'cl i11to the sim
pli> or r11taneo11s, the phlt>qm.011011s or allulo-r·ufaneou;.;, a.ncl tlw r·pllulru· 
or r11·i>1Jlar, often .. poken of a~ di//'11se injfommali.011 uf the arPolor lixs11P. 

Causes ofErysipelas.-These may l>c divicll'cl into the precli:;poking 
nnd thC' exc:it.in7. Or the Predixpo.-;iny Caruws, some relate to the J>Olient's 
ow1i 1·11nihti1m, and others to tlw 1·irc10118fa11N>..., by which he 111ay b1• ."111r
ruiwded. A m011~ the former may be enumerntt•d a. deprejo:sed or clcbili-

~~~f~t~'.i~f~~~~!~~~~~i~~i~~~~~~~~1 
tJoned O\·ercrowdiug, bad venti lation nnd scwcra~e. and the seuson of Llw 



year and the state of I he atmo~pbere; it is notorious th1tt cry~ipclns i~ 
most apt to occur dnrin .!!· the cold, dump wcntht'r which often pt'Prails 
about and after the vernal and autumnal equiuoxes. 'l'he principal EJ·· 
r·iling Uatlses of erysipelas are epidemic influence, conta,!!ion, and thr prt'."'· 
cnce of a wound. Feblei~cn lielie,·cs the Ct'iserHia l cau:-ie of cry:-iipPlas to 
Le the presence of a ~peciol n1icrobe, the sLrt-ptucur·£·us ny.<;i1wlato:m.c;. 

Symptoms of Erysipelas. 1. Szmpll" or 011tanP011 . ., b'ry::;ipela1S.
Constitutional disturbance, consbt in g- of rig·ors, hcadnch(', nausea, and 
fever, may precede the local manife~tatio11s for one or two da.,·:.:. thoug-h in 
many i11sta.11ces th{' patirnt is not conseiou:; of any nrnrked indi~posiLion, 
until the appearance of the ra:;;h or cutaneous inflammatiou. ln tra1rnwl•'c 
crp-ipelas the locality of the rash will be clet<'l'mincd by tbe position of the 
wound; in the idiopathic variety, though the di::.(•a:::.c may appc•ar on any 
vart of the body, it i::; most frequently seen upon the face (ei'pcciall_r aLout 
the nos.e, ears, and eyelids), next upon the leµ;s, and more ran·ly upoo the 
trnn k. Its development i.; often preceded bj' prdn 1tnd swelling of the 
nei!.rhboring lymphatic glands. The ernption appears a;-; a rl•d ~pot, 
rapidly ~prcacling- into a larg-e patch, witb pretty well-defined mar:.dns; 
somewhat elevated; of a hright ro~.v hue, disap1)(•arinz under pre,;sure i 
with a smooth, glazed. shining- surface. and attended with a. tiug-ling and 
hurnin~ ~en:;ation. E.\'.cept in the mildest case~, ve!-liclei-; 11ppear on the 
affected part, containing- serum, which nt fir:::.t i:::. ch.·nr but soon becomes 
tu1·bicl. the.$C vesicles e\'Cntually drying irito brownish scaUs. The erup
tion of :;;implc ery::>ipch~s la~ts (as a rule) butfuar days in the same pan: 
it llHl.\', however, ~pread to adjacent part~, or may bt·cak out in an entirely 
different region of' the body, the affection in tlwse Ca1"e~ con:-;titutill,!! re
:-..pcctivelr the pryi.;ipelas amhulans and the ery1dpefas f?rralicum of the older 
writcr1". As the eruption fades. the swelling !'lub.;idc;;, 1he mar,!?'in~ Jo:-;e 
their defi nition, and the skin a~sumes a. dry and ~omewhat wrinklt:d :1p
Jll'arancc. The constitutional s;vmptoms arc rathcl' aµ:g-rornLed t.lrnn di
miuishl'd hy the appearance of tbe eruption, the period of defcrvescence 
u~ually coinciding- witb that of the decline of the local phenonH?na. 

2. P!tlegmonoit.c;, or CPllalo-«uloneow.; Erysipelas.- I n this form of the 
affection hoth tbe local and ~cocral symptoms are 11101'0 marked. rrhe in
flammation in \'Ol \'E.>l':i the subcutaneous co11nccti\·e tis,.;uc a:o:; well as the :-kin, 
the Rwcllir1 ,!{' being- g-reater, the color darker, the vesication8 larger, and the 
pain mol'C inteo.se than in the simple variety. 'fhesesignHcontinuegraJu
all.v int:reasing up to the sixth or ei,Q"hth day, when re:;olution rnny com
mence, or, as is very apt to happC'n, 8uppuration and exten1"ive sloughin~ 
of the areolar ti~~11e take plac:c; the p:ll't, from being hard and tcn:ie, now 
hecome;; ~oft and bog·g.v; the skin, at lir::.:t deeply eon,!!,'ested, becomes pnle 
in spot~. and tben bla<'k, and qnicldy fa lb into n. state of moist gangrene. 
'l'bc con:-;titutional xymptoms, which may appear in tbe beginnin,g- to be of 
n :-::omewha.t sth<'nic chat·actcr, rapicll.Y de.!.fenera.te inlo those of a typhoid 
t,rpe, and denth ma..v occur from exha.ustion, hectic, diarrhrea, or p_v~miu. 
This form or ery~ipclas i::; that which mo::;t often occurs in connection with 
WOllnd-;, sirnply because in such ca!:'e~ tlie deeper planei$ of fascia are u:;unllr 
opened. and thus expo~cU to the influcnec of the di~cnse. 

Under the name of mrlem,alous ery1-;tpelas i:; de:-cribcd n modification of 
the phle,zmonous form of the disease, which is chiefly met with in the Ir!!'.~, 
a.nd about the g-enital org-ans of old or feeble per,;;on"s. Both the loco\ 0~1d 
g-eneral symptoms are ]e:-;s marked than in ordinary phlc~monou~ ery~tp· 
elas, but tlwrc is a corisidern.ble effu~ion of lymph and :-;crum. solid crdcmn. 

~~1~e1~i~1~1:~1 ~::~~~s~i 1r.1~hea~~·:~~:.ing the pHl the appearance of 8clerodt:rtua 
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:~ Crllular E1·ysipelas (D({ftt$e !11.fla~rnwtion of the Areolar 'J'i:;s11P). 
-The former name is preferable, a::; there nrn,\· be a diffu~c innammntion 
of th<• 1·on11rctin• tissul' unconnected with the cry~ipclatous influence (s,·e 

~::r~:,~;~i.,b.,:i~ii·~:~i:,~1:~::~.~'.· F!~.~;~~:~i:~"~,;r.~·,~~::~~~f::~t~~::r~,~~~~:.~:: 
tlbtnncc from the point of injury. Suppuration, sometimes 1tllendl'cl with 

:;:~JJ 1~r,:ci;~~~ ~~~~1 i~~~;k~~';1~· i~~~u~~ ~~~~cu ~/~:nf~~~.1~~. d~~·l~i~r a~1:~~1ioc,'; 1:~!~~: 
11 ]:.;o nltack the dl't.·p plane3 of connecth•e tis.:;ue, as in the pelvis or anterior 
mcdiu~tinum. The constitutional ~.vmptom'l a.re of ft profoundly t,vphoid 

ty~~· ~~~\~11:~~~,~t~:~,;.~~,~~~;~·i~~~ ~:~e~:fr~e~\~t:~ ~11~at1~;~~ ~~{h~f ct~):d~·:~~!~f 
the wound itself. 'L1he edge's become flabby, an<l the ncighhorin!..!,· tis:.;;u<.·~ 
1l'demn.tou.:>. A.. thin ~anious fluid replace"' the ordinary hea\Lhy Jlll'i, the 
rrranu\a.tions hecome pale and shining, und the bealiug process is a1Te;-;ted i 
recent ndh('sion'i ma\· C\"Cll be broken down and ab~orb<'<l. .A Rcnsation 
of wl•i_g-ht and heat, ;,·ith g-reat pain, mny precede by several houri:\ the <le
\'Clvpment of the characteristic ernptiou. 

i'l. Ery~ipelas of 1Jl1u·ous Jl[embrane.-i.-Tbe pa1·ts mo~t usuall.'· nffcctcd 
nrc the fa.u<·es, phtnyux, and larynx. Beginning- in the fauces, wbi1·h arc 
.. wollcn and deepl,\1 rc<l, the U\'uln. being- markedly reclcmatou5, the di:-:eu:-;e 
11111.~· spread to th<' larynx, gidng- ri1'c to a croupy couJ.dl, dyspnrea, aphonin., 
and somctimPs death from redemn. of the .zlottis. 4\.t a lrtter period fatal 
cou,.;t•quem·es n1ay re:"ult from cxten,;ion of the disease to the bronchi or 
lungs. from slou,!.{hing- of the part, or from the development of pyremia. 'l'his ,·ariety of <'l".\·sipelas i,.; considered peculhtrly conta;..dous. Goodhart 
11l'lie\"C'~ certain ca$e~ of the affection known n~ "Surgical Kidney" to he really examples of ery!-iipelas afl'ectiou the ki<lney and urinary tract. 

Ii. Ery.-:1.,wlas of :jp1·011.-; Membranes.-'l'his i., chiefly met with in the 
arnchnoid and peritoneum, the former heing secondarily affected in cases 
of l'rysipel:is of the scalp. or of injuries in the cranial reg'ion, and tlw Jatte1· 
in ca,..<·~ of injnr.r of the abdomen or prlvi~. or nJt<'l' vitrious operations, 
"uch ns lwrniotomy, o\.·nriotomy, etc. '!'he symptom.s a.re tho~c of innam
mation of thC' affcctrd part,.,, with the general e\•ide11ce of a profoundly typhoid condition 

Diagnosis ofErysipelas.-Simpfr erysipelas may be cJi.:;t.ing-uishC'd 
from eryl/1fnw, by the fact that the laner occuri; in pn.tchcs of ral'iou~ 
,..izt•, which ha\'C~ 110 particular tendency to )olprctl<l, are not elt>\·atl'Cl, and 
nre unaccompanied br the formation of \·e~icles. Tbe marked constitu-

:~i;~~~:~i'::~~~i!i:',\~~JL:i~~~~1~1~i,E~·l~~:•:;'"1:~t~i·~~~;:~!f.~~:~,~~:~~fl"~f,,~~~ 
appearance of the surface, and the pre:-<cnce of ,·e~iclt•..:. 'I' here is a pceulia.r 
inflammation of the 1'ki11 which resn]t13 from con tart with the poison sumach 
(HhusniJitan", l{hus toxicodeodrun), which is almost idcotical in appear-

::~:'.l~~·~:~,i·,~,;i~~i~'.::~~~~~~,,~.~~EJ~~~!~~~:':.;~i~~';l~~:,~;i~~~d7:~i~;:-i~~j;;')'.~ 
fro1!1 ordinary inilammntion by Jts defi1.1ed margin, by the pre~cnce uf 
\'e"1clcs, by the greater extent of surface involved, by the ah:-;cnce of n.nr IPncleuey to point, by the rapidity of its course, and by the a;.;thc11ic t.\'pe 
of the cou..;titutional Ryruptorns. From p/,lebitis. it may be dii;tin~ui£<:hcd 
hy 1hc hnrd, corrl-likl' condition of the \'ein, and the ahsenet~ of general 
redness in that affection i and from anyeioleucitis, by the fact thu.t in that 
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di:-ea~e the rednes~ and pain a.re confined to the cour'"'e of the lymphntir,. 
;rnd their neig-bboring A"lands. Celhilar ery::.ipela~ may he di~1in.~ui,.Jit'd 
from com111011 diffu5e inflammation of the conaecti\·c th• ... uc, h\· the f'rt·u 
!!feater rapidity of tbe cour~e of the former di:-;ca!'e, and lJ.,: the mon· 
a~tlwnic type of it~general f-i_ymptom:;.. Ery:;ipeJa:-; of the Jo11f·f,-; or lrtri111.r 

ma.r be di,..tin.~ui:-il1ed from ordinary injlommation of tho:-e pnrb, h,r"till' 
dusk\· re<lries.~ exhibited in the former affection, and ln• tht' .!!f'llProlh 
typbOid condition of the patient. ~loreo\·er, the manife4alion of ery;;ipchl:-
011 the cutaneou:-: surface will wsuallT tbro"· Hcrht upon the cliag-110,..j,.. 
From tJz-,ihlheria, ery::oipclas of tbc throat ma;· be di$lin!,!ui:-;hed by thl' 
!!renter cle!?rec of constitutional di:-:turhance. and b,· the a\J,.;t•ncc of exucJa. 
tion. Er.r~ipclas of the arachnoid or peritoneum, c'Un only he di:--tingui-.Jwd 
from common aracl111itis or peritoniti . .:, by the primarily typhoid charnctn 
of the ron . .::titntional symptoms in the former affection:-. The pre:-;1•nl'e ol 
delfrium. is a very frequent aceompanimcnt of erysipelas of any fnnu 
which affect.:-; the ~calp, and !llust uot be considered a::; iu it:-:elf any eddl•m·1· 
of meuin~eal complication. 

Prognosis.-The prop:nosi~, in an.'· ca~e of ery .. ipeJa,.;, depend~ rbicfi.v 
upon the form which the di~ea.:-;(' as~ume:-;, the Joc.:alit.'· of the part attuckell, 
nnd 1he con-.titutional condition of the patient. Simple l'r_r-.ipela:-; j., 
u;::,ually a mild affection, and, in the large majority of in:--tance,-, tPrminote-. 
in reco,·ery i if, howe,·er, it im·oh·e the scalp, or the abdominal wall, then· 
will be a ri-.k of tram:.fereace to the ara(;hnoid or peritoneum i if the foce 
he affcNed, it may spread to the fauccs or larynx; while, if thci·c he i;l'riou~ 
,·i~ceral di:--ease, el"peciall_v of the kidney. the :-;lightest attack of ery,.ipPla .. 
will l;e lihly to prove fatal. Parinaud has collrc:ted ~i.~ht ca,_e,., indudin!! 
two obsenecl by himself, in which facial ery:.ipela:s ha~ hcen followed h.'· 
atrophy of the optic: nen·e. Phlegmono11::; and 1·ellular ery:--ipclai' an· 
nlway::; nry :-crious affections. Jn the bead, abdomen, and lowt>rextremi
tic::;, they are particularly apt to prove fAtal, cxtt>n~irc sloughing in the 
latter situation sometime:-: Jayin,!.! barn the bone:- and opening the arti1·11la
tioos. Fauciol and laryngeal erysipelas:::omctimcs pn•rnil in an epitlemir 
form, and ban:• occat:-ionalJ_,T, under the name of" black tonzur." pru<luecrl 
frightful rarn~ei; in certain re!!ionR of our countr_,.. Finally, cry:--i1wJa,.. iu 
an_,. form iti a :..erious dbea::"C in ne\\·.born tbildr('n, in ver_,. old pl'r-.on-. 
ancl in women in the puerpcrnl !State. 

T reatment.-A g-rcat deal may be douc to pret·tml the <lcnlopml'll\ 
aud Sj)l"C!tld of Pry:-.ipela!'i. For thi:-; purpose, hospital wards, or the apart· 
ments oc.:cupied by sick or wouudcd persons, ~hould be well n:ntilnted 01111 

:-:crupulou~Jy clean. All excl'eta and soiled dutbing ~hould lw prompt!.\· 
remoHcl, nncl particular attention should be g·i\·en to the ~ewera)!e; tb1· 
pn:::-:eace of a foul drain ha~ not !=-eldom pron:d the startinz.point of n limd 
1·pide111i(' of ery~ipelas. Some year:::; a,!?O ery~ipela~ prevailed in 111y \r:rn1~ 
in the l;ni\·er:-:.ity Ho~pital, and was finally aecounH·d for by di:-;corl'rin:: 
thnt a C('llar had been neglected, and contained f.?TC'at deal of rubbi-.h that 
should ha\·e been removed. ....\.:-:.soon as the rcllar was cleanrd, the nr
-;ipclas di:-.appC'ared. A~ the di!-ea:-;t~ can be unque:-;tionabl~· propo,!!alt'd h.r 
direct inoeulation 1 precaution~ 8bould be taken n,;rain.st the tran,.fcrence nf 
morbid material from one patient to another. Thr wa~hin!! of wo~nrl~ 
should, if possible, be etfecH•<l with a ~tream of runnin6 watt>r; if th1-. l."'· 
impracticahlc, rach patient ;.,bould, at Jea::;t, be prO\ ided with bi,.; o\\·n ha"m 
and ~pon,:rc: the dre~~ini:r:; should be of ~ucb a. nature lhat tbPy can J,.. 
frequent!," renewed , and they sho11ld, therefore, bras simple and a:-; inPx-

~::~~:~-~~~~1!~~;~~~lel~Ot~~iiL:1,~7,c~~~~~li~u~l~i~~ otrh~)~~1~~:~~~ 1!~~~!J11~~a\~~:~:n1 \
1
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nrinu!' portion~ of the room, or mn~· bc rmployNI in thC' drf'~,.;in~~- Per
.. 0nal dcanline!-':.; on tlw pnrt of nur.;e~ nnd dn•:-.:-.er:'l ~hould be ri~hl\~· 
pnforced. nnd tbe latter ~hould not he allowt'Cl to c·omc din•rth· from thf' 

~~;~·~~~r 11~'i1~~1~~rr c~~~~~:1i 1~;;~~~:.~ s~ ~1 il;~1faj~1~<'ri~ 111 t1i~~~i;'. i~~~~i':dn~ ~~~~~c i:"!\c; 
un<louhtrd t·ounrrtion be-tween cry~ipt•ln:-; and Ct•rtain form:-; of pucqwral 
frn•r, !-'hould, whilC' atH•nding- C<l!-'(',.; of the forn1<.'r nlkt'tio11, if po::-siblt', 
H·nipornril)· drelinf' engn.!{inµ- in ol):-;tf'lricprnC'til'<•. On the tir:-;t nppcan1nc<• 
nf a et\!'(' of eryi;;.ipcln~ in a Ru rg-icnl wnrd, the n!l(•('tNl patient ~hou ld bC' 
bolatC'd, and dhdnfectant mea:-;urcs 1·e::;ortcd to, in orclN to pren:nt the 
further :-;pn•nd of the di~C'ntie. 

' l'ht• G111'alire 'l_'reatment of ery~ipelas may be di\'idcd i11to tbe constilu
limrnl and the iol'al trerztmenf. 

I. ('011,'ilifulional 1-'realmf'nl-In :.;imple 01' r·utaneo11.-: erysipelo.-:, \"t•1·y 
Jilli<• mcdit•ation i:-;, a:; a rule , requirC'd J f the p<ttient, a-. is u~ually the 
tn-.e. be con!-'tipated, with a furred tont?"ue, a. m<•rcurial purg-e may be ad
minii:'tered. Emetics nre often rt•comn1entled, but unle:-::;. it he known that 

!1111•~<~~~t~:~~~: ~7,~~~1 ~~.: ~::1:~:.~~~t;~~<~ 1;~tl~~~-1ei'.~;~~; t~ ~~~;1a:~·1i1ro~~·~~l~e~l~~i ~1t~d 
from their known efficiency in tlio~e l':l~es of erythema \\"hich re:-'ult direttly 
from Lhe u~e of cc-rtain articlt•s of food . .As a cathartic, two or tbrec g-rnir1,.; 
of hlue mo-.-1 may be g-in~n. to be followed, in the cour,.e of twenty-four 
hour", by a do:"<' of ca,.. tor oil ur a Seid litz powcle1'. If there he much heat 
of skin, nt•utrnl mixlure 111a1 be fri\·en, comb in ed with c:amph or-\\":llc1· if 
thl' uenou:-. :..ymptoms arc at nil prominent. .Anorexia will ui'\ually incli
l'ate the propril'ly of abnnclonin7 !';Olid food, for wliic:h milk \\"ith lit11e
wat1·r, and ht·~f.e::-:::ence, may be ::;ub,,tituted, in ~mall qunntitie:s itnd at 
frNp11•n1 intt1rn1J.... ln mo~t ca:-:c:'l, nt leaRt ns met with in ho:-.pitals, a :-; mul l 
cprnntity of alcoholic :stimulus may lw senin·ably dir<·ctcd, but tht•re is 
'-t1 ldo111 01·cn,.,ion to ,l!iH hirµ:e qlrnntities, four or fh· c fluid-ouuces of wine, 
or two or ti11'l'e of bramly, in the co1ir:•e of the day. hcin~ u~unll:· quite 
~nllit·ient. ~l o~t ca:<Ci; of' eutaneou;-; ny:-.ipclflS will run a ,..atisfactory cour:-e 
Ulltli'I' the• alJon• ~ imp](• n1ode of tl'Nlllllellt. J f, hoWC\'CI', t h e Slll',!.!.'POll 
wi:-.ht'" to ell' more, tlwrt' ('tlll bC' no ohjl'ction to ;.ri,· ing the muriatl'd tinc
IUrt' of irou, \\ hicb i:< a remf'Cly of undoubted \'alue in the phle!!monou~ 
form of the cli-..ea:-e, aud \\·hkh m:n· he c:ou,·rnicnth· combined wi1h tht• 
!-olution of IH"t'tate of nmmouium. ·T he sulphite~ nnll hypo,..ulphite::; ha,·e 
lit·t·n ratbrr c•xte11::;i\'ely 11!->ed in e r.ndpela~. nnd ha\·e, with :-.ome suq.~eons, 
ncquircd a n·putiltion whieh i~. I lwlie,·e, due moro to the 11ntural tt~ n-
1ll•1ic·y of thb form of the di~en~<· to :.;pontanrous rcc1Hery , thun to an_v 
turatire ,·irtue of the n·rnNlie.-; thern:<eh·e:-'. The bcnzoate of sodium in 
larw' do-.l'" ('.;v. dail_,) is hig-hly co111111ended by H aberkorn. In phlP(l
rno~1011~ ~nd in <"Pllu/11r Pr_1/{ll)if! fn.-; the patient mny hr- put :it om·c, after 

:~~t~~;1\:~':\ ~~t\~cn~ ~:~eh~·f b~.:rc ~~~~':l);~ 1~~,,~l~11~:~:h~~e ,~:· p~~-~t' ::~:~ 1.· i~~c~ x~11-:~~~ r~ 

;\~~~~~~~~~~i;;~~;~~1~;;~~~;~~:~~K~¥\ 
o..i~111pt1lrns assume more and more n typhoid n:--.pect , cnrhona.te of 1w11110-
n111m nud oil of turpcn1inr n1ay b<.• properly added to the remed ies prt•d
ou~ly e111ploycd. A wmplication whicb demands spe<·ial attention i=' the 
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:-;upervention of arachn i ti~, of peritonitis, or of erp; ipe\atou:-; laryngiti~. In 
tho case of aracht1,ili.-;, benefit may be expected from free purgation nnd 
the use of turpent in e encm<l.ta. If com<L occu r uader t he:-;e circunhtaocc.~, 
Copland recomme11ds a fu ll dose of calonie l and camphor , followed Lr 
nn clectuarv of ca::ilOt' oil and oi l of tu rpentine, placud upoo t he I.Jack of tlie 
tong-uc, and repeated from time to t inH' uutil purcring i:-; heguu. EncnrnLa 
may t hen be used as adjuvants, a ucl Utisters may be applied to t he nul'lrn 
and thigh~, a:; derivatives. In e r.vsipelatous peritonitis, opium i~ the 
remedy most to be relied upon. I f the disease attack the afr4pn~ .. -;ayf'.~, 
thE' g-reate:st ri:->k is from re<lema of t he glotti::;; here (be~ide the loctil nwa
~ures which will be pre . ..;ently alluded to) a cautioud t ri al ma_r be ~ i\'L'll tu 
~tntimouy in comhiuation with opium, the latter remedy ~en· i ng to eoun
ter11rt tbc spasmod ic tendency which almo::it always cxi1' ts in laryntcal 
affections. If the dyspnroa, howc\·er, shou ld increase, no time should Ue 
lo;;;t in re:-ortin~ to laryngolomy ,· the rudema does not extend bdow tht· 
\·ocal cord:-:. in tbese cases, and hence th i-; operation is prefornble to that of 
opening t he trachea. 

2. Lor·al TreatmFnt.-The local treittment or ery.;;i 1lelas is almo,.;L ns 
important as the const itut ional. Very nU" iou sapplication~ have becu t1,.;l•1\ 

in these ca~cs, and each, at least in simple e rysipelas, often with apparent 
snccc!'s. I t mui-.t not be forgotte n . however, that. a1' pointed out b,v \\:I· 
pcau, the duration or the erupt ion in one s pot i ~ lim ited to four dny-., nnd 
that iu mru1y in ~tances no other part moy become affected In thi". a,; in 
many other dbea1'c~. a knowledge of the nat1u·ai hi.-;tory of the ulfcction 
mny te nd to shake our faith in the curative power of the reme<liei; em
ployed. With re~rnrd to local applications in er.\'Siprlas, a good ~encrnl 
rule i:-' p-iven by R eynold::;, \·iz., to a\·oicl an.vthing which s hall expo-.c 
the :-kin to \'al'iutions of temperature, 01· which sba. 11 interrupt it:-:; uatural 
function. llcnre co ld applica tions and oily or unctuous sulJ,.;t;:incc~ should 
not be employed. In 1'imple or cutaneo11:; Prysipela~, if the n.ffectcd patc•h 
be sma ll , it may be sufficient to kPep it welt du:--ted with ri ce flour, toilt!t 
powdc·r, oxide of zinc. or even common wheat fl()ur. If the pakh lit• 
Jaqre, particulul'ly if a limb be the part affected, a nd geaerally in hu .... pirnl 
practice. it will be bt:!tler to cover the whole ~eat of eruption w ith carded 
cotton, Joo~ely applieil; tbe cotton excludes the atmosphere and keep~ thl· 
part in a kind of continuous vapor batb. In cases in which the tcn,..ion or 
tbe part is \·ery g reat, and which approaf'b, in character , to the phll•!{nlO
nous forru of the dil)ease, warm fomentation!'), such a.s chamomile or hop 
poultice~, may be substituted for the simpler application:-;. Yariou,;; othrr 
a rticles are recommended b.'· s.ur:.rieal writer:5, panieularly collodion, ~ul
phate of iron, t in cture of iodine, nitrate of sih·e r, nitrate of lead. creolin, 1w1l 
ichthyol. Bromine in the form of vapor, a.pplicd as de:;cribed in !<.penkin!{ 
or bo,;pita.I gang-n.'11e, was somewhat exten~i\'ely u.:;ed during- our late war, 
and with alle}!ed ad\·antti7e. The nitrate or s ih·er, \vhich wa-. first M'Olll· 

mcndt!d in this affection hy Il i!!'ginbottom, i.:; used in the form of il \'er_r 
:;trong solution (onl' part to three), n11d i-.. a.pp li ed, after t horou~hl y clean~· 
ing the parl, " two or tbree times on the inflamed su r face a.nd bC'_runcl it, 
on tbr healLhy skin, to 1he extent of two or three inches." Anoth<'r plan, 
if an extremit.\· i~ alfC'ct.cd, is to apply Lhe caustic in u. broad band. entirely 
flfOUJld the limb, a. few in ches abO\"IJ the gctLt Of inflammation. 'l'bespread 
of tho erupt ion eertainly i:;eems, in some ca.::;es, to be arrested by th(' cau .. -
tic application thus made. but perhaps not oftener tban it would ha\·e 
heeo spoata.neou:;ly a.rre::;ted at the !'ame point had the treatment not heen 
(_•mplo!~ed. Scarification in the form of a. double ziz-za~ line, nt or ju~t 
beyond the margin of the erysipela.tous patch, and followed by tbe applt· 
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e:ition or a 1- 1000 ::1olut io11 or corro:- i' e ::;uhlimntc, i:-; recommended by 
Kra:--ke, lt icrlcl. Laucr~tei o , :\le i uto:sh, and \\'. :\l 1·yer. Comprc:-;,.;ion or 
thl' limb Uy ndbt•:... irc pla:stcr or hy a. ti;.d1t band b. :-;U!.q.~·estcd by \Voeln{'r 

'.~ 1 ::~1~·~r?i· ,~~~ti~ 1~~1\1:~~ ~1:~1~;~~~~g~~-n\~\\\i~.i1111 ~ ~t1~/~~~:~:~1~·ti1;~' ;~~1~~~~.ir~~ ~~\~ 
ludion ii-; rmployNI for the :"ame purpo:-;C h~- ~it•han:-; :u1d Schneider. 

~£:~:iL::~~~~;:~~::~·iif :~;:,:~:,::~;,~f::,~ff ''.:~·.:::::~:~~~~~i:'.;~~~"i~~~ti::::i; 
:.~~~·1 L~tl;~;i;~l\ UJ~;.:~2~~·e~::~~~~;11:'1~ ~l::; n~~lCl)~~lll;~~~~';.~~~ l1~1~~;~;;, i ~~ (~ J~l~~~l ~~:~~ 
lio 11 or carl>olil' al'id, and dre:-,.;in!! the part \\"ith a weaker ~olution of the 
:-a.me. If puncturPs fai l, or if the ca:->c be lir:-t. :-ecn at a. later srngc, w lwn 

=~:~JC~~~~ ~\~!~~·IS f :~~eo~~I~ h:~~=~,~~·~~~. i~~·~:lc: t~~,::11 ~:·.r~ d~~l ~\\~I J~l~~'t~·~~i ~~I . ;~ ;~1111<~ 
two or lhree inc:Lie:; apart, Rbould be nrnde on.~r Lhc i11fh1mrd iiUl'foce in the 
gl·nrral direclion of t he l" Uhjncent. mu :;cu la.r fihre,.;. 'L'be:;c inci:;ions, which 
should rxtcnd t hrough till' ~up<• rficial fu:-:cia, were fir~t popularized hy Cop
land llutd1iso11. They ~ape pretty widely, owing Lo the J{rcat di:.tl'Otion 
1rnd :;wl·lliug of the part, tbeir ed)!C:--i ))l'O:->enting a, gcla.linous appt>a ra1we 
from the iufiltration of ~e1·11111 and lymph. and soon lm,aking- down into 

J'i~~:-~u: :~~~~i~i:: i \~~ ,.;~;·~~~~ [~:o~!;~:l ~~~·;;.a ~~~l~ 1~ ;~~1; ~~ S;L;ff~~;e \~~i~11~10 ;·~1~~~~~! f1~~1~1~ 
uutil the IJleecling has cca:-ecl. 8outh udl' i ~es that t he inci;.;ions shou ld be 

I 
arranged in the form of a 101.enge, t.hus 1

1
1, the g reate:st relief from 

tension heillg thus obtnincd with the ll•a:;t de--tructiori of t is::-ue. At a ~ti ll 
lntN >'tn.µ,c when brawnine,.;.; ha,.; µ:in.: n place to hog!.dnesl'i, !--howing that 
,..Joughin g of the subcutancouio; ti,.,;.;11e::. has already Ol'i.:urred. free and deep 
inci ... iou:;, three and four incllC',.: lonµ-, ma,r be 1·cquirdl, in order Lo pre\'C'nt 
J!nngrl'tW of th(· :-,kin, and to afford an exit fo r ... 1ou!.th:->. the !'l' l>aration of 
"hieh nrny he ha::iteued by llll':lll1' of forcep,.; aud $Cil"HO I' ~. " rarm fomcn 
tat iom; !ihoulcl be con:-tnntly appliecl 1 and nnt i:-.eptics may be freely u:-.ed, 
not onl.\· in the dre,.,-.inJ.Cs, but. injcctetl among- tlw tissues hy $y rin µ; in .~. 
\\'lwn the :-uppuration il" nr~· profuFoe, the fomentation may be omillf'd, 
tht· pan licin!! ~imply t.'O\'Cred with lin t nnd c harp ie. tow, 011 1\11111 , or cr11·ded 
totto n, the now relaxed tis:-ue"' be ing ,.;upporled hy the µ-cntk pres~urc of a 
hnndngl'. 'l'hc ab:->ce:->~c,.:, ~inu:--e:-;, and ulcerl'i which nrc left after phleµ:mo-
11011::; l'1·y~ipcla:-, are to he treated on the principle~ laid down in the la ,.:t 

t~i:i,\'.~:;~~i;~:i~.~~l~:~'.~f:~~};1f {', r~\~vi·'.'.~~:~J:~l~!:~~~~~;::~~:;~::g~~:~; 
~:,~~-~ci~~c i -.1i~n<:e~~~i 1]~~ ~~i~~ : ~~~·!.~· ~~11i 11:c!.'.:~i ~~ ~i t,J !111~ b;c:~.~;-l ~'~~!e \1~~i~f,~·~~u ~~~ 
lo he mnde hj' e\'crt in g- the lid ~, and pt1!'l'hing t. lw blade or n Inner, or bi~
tou~.\', held flatwi-.e, through the conjunctiva., hcLwrcn the eyeball a nd 

~::lll~'.r:'~::i~~~'i :: ~~£~::::« •;~~::~ oi1~,~~i~~~h~;:e si~l~ ~'/ o;~;e •;:,~~l~ ~v ~v\ Ii"~~:.~ 
Bry~ipf'latous ara,·hni.ti.._ nrny be met hy t he appliration of cold to the 

-.enl1~-lh (' oii ly form of Pryio;ipela:-;, I l)eii<'\'l~, in which thC' u~e of cold iR 
adm1~ .. ihlP .. In cr.n;ipe latous 7w1·itomfil'I the whole abdomen should l>e 
CV\C rl'd \\llh :L wa rm bop pou ltice. H ery!:.ipelas attack the fauce1S, a 
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1-'tron,!! s:olution of nitrntt' of :-ilvrr, or the muriotC'd tincll1r(' of iron, mn.\ 
be frt•dy a1lpliL•d with 1t :-;pong-e or camel'::;-ha.ir hrush; whilt· in erysip1·l11-
tou~ lrirynqiti:s, before re:-:.ortin~ to laryng-otomy, n trinl ~huuld be g-iq·n to 
free scarification of the ~lo1ti::; nnd of a:;; 1111wh of thf' larvnx as cun Ill' 
re:i(.'hcd, follo\\'ed by thf' inhalation of steam and t hr free a1lplieution of u 
solution of nitrate of :;ilvrr (3j.-f3i- ). 'l' he ~cnrifiration may be l'ff<'('tcd 
with a prohc.poinlcd curHd l1i:-toury, wrapprd with adhl• . ..;in~ plastt•1" or, 
more t·o1n·t•nic11tl.\•, with an ordinary hernia-knife. ~hould thl' patii·111 
--urvh·e the fir:;t risks of the di::'ca,;t', the inHitablr ~lou;.rhin!.{ will requirt• 
thr u.-c of detergent :.rarQ'les (e . .;;pccially such as contain chlorine or hro
miiw). to obvhtte the fetor and diminish the risk of :-;econd11ry IJl00tl-

po ;~~1~11~~i'C of tra1unatic tH'.1/si1Jelm~. if the cJi,.c11:-;e appear to orig-iuah• 
di rct"tly from the wo1111cl, it wil l lw proper to apply to the latt1•r ~omi· 
disinfeetaut, such as a ~olut i on of bromine with hromid(' of pota . .:siuui. in 
hop<• that the di~ease may tlwn:: l>_,. be, if not n1Tl',.tt>d. nt ll':tst fa\'ornhh 
mo<lified in it:-: cour;;:.c. Jlir,.;chber~ n.·co mnH•ncl,.: in th 0 :-e ca,;;e~ hypodcrmil' 
injections of a two-per-eeat. solution of carbolic acid. 

CIIAJ>TER XXIII. 

PY1E:\ l lA. 

PrA:mA (in the senc.e in whiC'h the term i~ uc.ed in this work) i~ a peru
liar morbid condition resultin_~ from the :.1h,..;orption of ~(·ptic mntl'rial, and 
u:-;ual\_,. accompanied h.v t.he formation of puriform t·ollc..:tions in nriou" 

:i;~;'.:; 1;~~~;:1:~:~~~0;-~1'.1:~~,,~.::~:"~ ;;;:,i~~~~~t:·:~'.:~~·~'11 r~~;"~·~r k~'1%~;:·11~:L 
!-lOning-, whil'h a re u~uull.r l'las,.;ed togetlwr a~ p_vfemia, a11d propo . .:cs tlw 
1rnn11•:-; frhorrham1io, St'/)fh::emio, rind Sf"'pffrmmio , for that \'Ul'il'I,\· whi<'h 
r<'"ult~ from the ab:-;orptior1 of putrid matf'rial from woundg. and i-; uot 
n<·<'ompanicd by the dc\·elopnwnt of tho:-e puriform collet.:tions whkh tlw 
ohkr :--Hr,!!eon~ callrcl '' nietnstatic ab~ce ... .;es," and the formation of whid1 

~:~~;~ ~~1\:~o }0
d i~~~n ~~~-.'.~:·,i~:l) 1 ~·(>:! ~:~1 ~ l~o:!~;~1~~in~ 0~1~11I~n rc~N~~li~1rC~ i~·~~i:{'~~n~11:: 

liy rnnn.'· French surg-eoul-'., who diffcrcnti:lh' Lt·: ween what the_\' call 1111r11-

l1•nt anrl 7111trid inft!ction, rind the late Dr. Lidl'll wns tli'ipo:-rd to limit the 
term P!J::emia to tho.;(' ca~m; w hich a.re eorinuctc><I with pre-exi:--tinµ- s1171p11-
rafi1m, nnd to appl_,. lhl' lrrm S(•plhP£mia to thC' forms of bloocl-poi'ionin~ 
which occur in connection with tni11matic rind ho:--pitnl jl'an;.rrcn(', di""t'(·tinn 
wounrh.; , elc. Yan Bnn·n . too. ta.uµ-ht that :wpfh.-enda \\'a~ a dii;tinct. nm! 
well-defined malad~·. due to tlH' rtbsorption of ri cl(•finite and peculiar po1.;on, 
and Xenn dt·c·lares that py;emia "i.; not a di:-.ea...:c J1Pr se, lrnt that ih Ot'l'Ur
rc1H·C' depc>nd . .; upon an (•xten~ion of a ~uppurntiH• prnre-.-. from the primt~r) 
!'Pat of infct·tion, and :--uppurat ion in di~tant or,!.!an::; by th<' tran,.;porrnt1on 
of' cmholi infected with pus microbe.; through the :--y;.;tf'mic circulation." 
Thl' term 1mpr::e.mia i~ u:-:NI for the form of i:;eptic po ison in,g- cnu:-ed by tlw 
pn·:-;l'nc:c of ptoma"ineR <'xc l u-.;ivf'l~·. noel in whil' h f('W if rtn_v micro lw:; l'nter 
th(' hlood. While it i~ qnitc> pos~iblc that fu rthe r c>xpericncc :rnd morr 
ac:curate io\-·estiga.tion rnay, at !:lomc future time, enahle u~ to :-:epuratc nnd 
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cJ!l,,:-<ifr diff<.·rt.•11t varietie!-i of ~cptic poi:.;.onin~. to rrcog-nizr their :-:e\'crai 
,,ourct•~-;, and to lli,.tin;.rui,.h 1 he cour,.t•s which they !-if'\·crally pur~ue, I can
not. hut think. with Y erJJl•uil, that in the prc:-01·nt state of ~cif'nre it i:-. mor1· 

rt;~~;~.~\';~1;; :.·;~~l~,\~I~'~ t~~ :~I t('(~l~U : II:~;\' l : :~Q~~~Q~(~ l:~~~:~:l~ : ~·( :,1~\1:~~ l~~~~l ~~l~ll~Cil~ 
tht· definition gi\'Cll aho\·e) a~ I\ g:rneric term, cmbnu:in1! one or mon· 

;:::;F:~L:~~::::~:ir:~·:;~~.~~i~ia.d::~:i~:f,
0

,1:~~~:;~~~:·~!~0,:i:i::::~~:;0i~~r~~;::~:,:i.'i~~:,:: 
t>x1wrienc<:. 

N om e n c l a ture.-rt1he fatt has 10111! been known that patil'nb who 
lmrt· recci'"l'd injuries (r,;pt.•cinll;·; of tht• head or of the lon1! bones), or \\!JO 
lm\'l' uodeq.ront• operation..;, mny die from inflamnrntion or :-.11ppurutiu11 in 

;::\~cl~~~~:;~~\~:~·]~. ~S,'~'.~~ ~~, t~~? ~;~:1 ·~~l.~:~i~1·,.; \. ~)~~~;~.~~ u :~l·:c~~;:·l~l ~~~:~ ~1~1~~~('~~7:. 
1wnH:na. l 1!1a:mia or J>y<Jhemia (menni11g- liternlly purulent hloocl) was 
tlw no.me propo:-oed hy Piony, in tlw early pnrt or thi:-o C(.•ntury, and ha..; 
hi.·i.'ll u:-ed by the lnr.~e mnjority of surgical wrilt•rs; thou;:h a mi;-.;nolll<'I', 
n:-:. for a~ any patholog-ie:il :-:. ignifieanee i~ concerned, it i:-. pt!rhaps no more 
ohj1'1'tionahle than n.ny otlwr [erm, nm! b ado1Hcd in this'' ark ~imply from 
moti\•t•:-. of cnn\·C'nit•nc:e. Amon_!.{ the other name•:-:. that hn\·p hCl'n employed 
may be ::pl'('i:1ll.\· 111pntio11ed Phlehitb, Purulent Infection, Purulent .Ab
stll'ption, Purulent or P)·o.~cnic Diatber.;i$., .:\ lultiple or ) leta;.;wtic: _\.]J:-;('l':-1', 
' l'lirombo:-.i,., Surgieal .F11 \'i.'I', Pyogi.'nie Fe\'Cr, Suppurative Fever, and 
~tlrJ!ieal 'l'yphu,.. ThC':.-l' arc all more or le:-o~ ohj<·ctionablc, t.•itlwr ar.; im
plying an untenable theory, or a:'. n•ferring to :-:omc nwre in('ident of lhe 
l\i-.(·:t~<·. ,"'i11rgil'ol Perer (the name u,..ed hy ~i11111,.on) i,; per Imp::' tlw lt•n:-t 
ohjcetiona\Jlt• n:rnu•-e\·en l<•,,;s :-oo than Py~mia-hut is 1101 adopt~d here 
hc<"all'-C it i,..; us1rnll_v recognized ni... a synonym for lnJlammotory J<'eul!r, 
\\ hidi b quitt· ;1 ditfrn1 nt condition. 

P athology.-L1riou:- pathological tbeoric~ ha\·c been adrnnced upon 
lhl' -.uhjecl or pyremia, which, thou,irh affording a.n inU>n•,,;ting field for 

~:~~:.~:;~. ~~l~11'.o\~e1~~~· b~::~f~~'e?o i~1l~~ ~~~~~\~~nw~11;~h Iii~~~~~~ ~~~:~1i:c1'~-~11.';lcs Ja~~ l ~t~l~ 
pn•-,t•iiulay, a1ufwhitb 'am-I. The theory whid1111:1ke~ Jl.'"•t•mia clepen<lcnt 
upou tile t'XL .. tcnce of JHh in tbe blood; 2. That which make:-:. it <lrpt'1Hlent 
ll]IOll l/iro111/Jrn;/,-l (the formation Of \"CJlOUS clot~ 01' f/ir(1/11bi), and ~nh:;e-
41Ul'lll emboli:-m, 1 or plu~g-ing or the capillary ve,,;~e l !-> with fra~111ent:; 
lirukt'n off frum tbc,.e clots and calll'd embula; and :3 'l'hnt which nwkc:-< 
it dt•pendt'nt on tbe introduction or a ..:.cptic nuttcrial into tlH' blood, and 
"hkh look .. upon tht• pro<·l·,.~c:-< of thrombosis and emboli~m n:-; subsidiary 
am\ not ali.-;o\utely nccP:-osary. This !-.cems to me in the prt>:-..ent state of 
our knowl1•dµ.e to be the 111o::;t plausible theo1·y, and it is that \\"hich i:-; here 
adopll'd. The theory whiel1 accounts for the phenomena of pym111ia by 
:h-,umin~ the exbtence of a mm·bid diathe.'ii~. merely put~ th<' ditficulty 
one-,tcp funhcr bnck i it i:-; as bard to account for the diatlu.•sis as for 1he 
di,.l·a .. e which it i:-o suppo!:'erl to produce. The theory which looks upon 
1he :-.ymptom:-; or py~mia. as reflex phenomena. brought about through th<' 
u,:!'l:nty of thl' nervoul:i ,,;_v:-..tcm, is somewhat plausible, lrnt must he rejcctt'Cl 
n~ •gn~rin~ the fact~ which ha.H been obtH.ined by clinical ob..;errntion and 
di:-:. .. t'Cllon, a .... well ash.\' experiments upon the lower animals. 

Og,..to~1 hrlit'\'e~, with Kocher, that ~impl e acute inflammation, pyremia, 
nnd ~ept1cre111ia nre idl'nticnl, and differ only in inten:;ity i be considers 

1 Frnm two Gr..:..:k words, .ir (in) and flA'A'l..w (I tlirow or cast). 
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them nll examples of microcorcns poh:;onin::r, affecting the ti!;Rnesprimarilr 
and the blood only Recondnl'i ly, either by means of soluble ptomni 11 ~ •• ~ 
(:-epticremia), or hy accumulation :rnd arrc:,t of micrococci in the cnpillar,· 
networks, cnuRing the so-called mrtaRtatic deposits (py::emia). Bx1wrl
ments on the lower anima ls, howe\·er, by J eanne! and LaulaniC, F. A. 
Packflrd a nd Shober, a nd bther:-i, lead them to believe that hoth forms of 

~;;c~ j~: n~~I~~~ e ~~ ~~~~ ~~~·:~~ ~1fi :~~c~~ ~~s ;~~~~-r0~~~ :~ ~1;1~)~0~1~ ~ ~~1~~;.ol~~~~;j~;i\'. 
effects secondnri\~~ by inducing rhem ica l cha nges, and Blumberg declnr<·.~ 
that the blood of animal:; de~troyed by "putrid intoxicntion" c:o ntninR no 
bacteria, and that the poiRon t herefore must be a chemical one. Cheyne 
bclie\•es tlrnt the microbe.-; of se pticremia act by producing poisonous plo· 
malnes., and themsein.'S on ly g row locally, or , if tbl-'y enter the blood, di> 
not ronn cmhola. According to JUrgen~en 1 8treptococci enter the circula. 
tion, while sta phylococc i <·nusc the topica l changes. 

l. Pus in the Blood.-'L'he exil"tence of pu.S in the blood or pyremi!' 
patients baK been affirmed by a \·cry Jarp:e llU!llber or Ob.":Cl'\'C'r8, but !"trC'llll· 

ou::::ly denied by Yirchow and others, who declare the su ppoi'ed pus·{'<'ll,, 
to be merely the white corpuselc:; of the hlood in increa~ed nu1nbers

1 
nn<l 

t he condit ion of the blood in thes.e cases to be one of leutol'ylosi11 1 as in tlw 
di.~case called by Yirchow, LPukremia, and by Bennett, Leur·ocythemin 
SeLi i\lot indeed pointed OUt certain dia"!!'llOStic marks flS to Size, COior, etc., 
bj' w bich he beliHed t ha t the pus-cd l could be dis.ting-ui:-ched from tlw 
white blood-corpu~c l e, but it ii-; now i:rencrnlly concedi•d that they arc un
dil"tinguishable. It may Uc added that, if Cobnboim's obsernltions nrC' 
co1Tect-if the white corpui'lcles anrl pus-cell:.: are really identical, and capR· 
ble, Uy means or their an1ccbaform mov ements., of wandering throu:rh the 
unbroken capi llary walls---1 he "·hole q uestion of pus in the hlood will hnre 
lost much of its sig11ificance. The entrance of pus into the blood ha:; been 
accounted for in two \\'a.,·s., viz, by the previous existence of :wmwra/1rr 
phlebitis, nnd by the occurrence of direct absorption. 1 

Phlebitis wai-; supposed to be the caui'lr of pyoomia by Hunter, Abernethy, 
Guthrie, Arnott., Cru\' e ilhier, and Liston, and this dew has lleen nud 
perhaps still is adopted hy 1 hC' majority of practical surgeon~. 'l'he pu~ is 
s upposed to be formed from t he lining membrane of the ,·cin, and thu:; to 
enter the circulation, eit her directly, or by the breaking down of the lim· 
iting clot. The objection to thi s ,·iew is that in many cas.e:-; or pyremin 
t lie \'eins n-re not inflamed at all, and that when inflammation doe" exi:"t, 
it is secondary a nd does not irnolve the linin g- membrane of the ve:-.~(·1, 
being " ·hat is ca lled by Yirchow n me.c:.o-7J!tlebifi:;: or peri-phfebilis. Ercn 
wbcn the inner coat i;-: in\'oived in phlciJitis, t he c 11 t rancc uf inftammator.r 
pro<lucts into the .g-cnera l circulation is prC've11tecl by t he coagulum '' hich 
inthesecascsfi\lsth<'vC'in. 

'l'be t heory of obM1·pt10n of pl!.'; haf; receh•cd support from tlie well-

:~~~:~c~~ r;~~.~~1~ ~1 p~-,~~\~a ~~e~1a~:~f ~~a~\~,ng.~ 1~ ~~~~\:a~1~t~~I i r~~,l~~~~. u~:~;[,~: 
to collaps.e when cut, or to contract at a subi'=Cqllt>llt p~rtocl, as veins orch· 
narily do, upon the Filll'inking of t he ir contained clot:-. On the other ha~1d, 
it has been repeatedly i'=hown by experi ment tliat ( I ) t he e ffect of apply in.!: 
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hrnlthv poi.:. to blood ii.:. ~imply to i!1duce cong"ulation; (2) that injf'ction of 
pu~ i1ito the blood of henlthy 11n11w:i.ls is not u:-;ually followed hy fatal 
r+>Ful1~. tho117h l'C'peatcd injf'ctionR mny produ<e druth i (3) thnt the injt•ttion nf tlwjf1iid part of pu1' i~ of' it:-elf followrd h." no_cYil rC'~ult i (4) thnt injc1;. 
tions of:-;urnll quantitif'!-: of pus nctjuRt n~ inj~'ct101i:-1 of nu·ioufi other bub • 
.. 11rnreR, ~uc·h O'." mer('ury, oil, powdered oxide of zinc, rt(·. 1 hy profludnglN:nl oh~trnction~ (infm·('lus) in 1hc flr::.t !-'Ct of capillnril'!-i; and that (5) 
tlll'H' oh:--truction~ mny, in healthy nnimal~. :-pont:11wour-I~· cli .. np1w1n, the 
c;uhjl'Cl::i ol the t•xpcrimrntR C'\'entunlly reco' <.'ring. Jlcncl' it il" shown tlrnL 
ifpu~ hr ah!'orlJNI into the 1,Jood, itR oction ('rtll hC' only 111rch:1nicol, n11d it 
i!" rNy n·n,.onahly argu<'d that tlw JHl!'·COrpui-clr, hf'in7 at l1·ni-t no laqH'I' 
thnn the\\ hite corpu!-<:le <1 1' the hlood, i:::. no more lihly to produce tlw obi-truction which rl'-"Ult::. in tht· formation of the •· p,r:emic pald1 11 or •· mctn~tnt i{· ah~ce~s, ,, than the w hiH· corpu!-<clc it:-:elf. 1 l•'inolly, n-" nlreudy 
nniurk<'Cl, if'Cohnhcim'8 vicwR hl· correct, 1hi:-:. ''hole <1ucMi0n will ba'l' lo:-t rnurh of its importunce. 

2. '.l'hromboi;is ur Embo/ism.-'l'hrombosiR, or the conp-ulntion of blood 
in the \'fi:-i-cls during life, nrny dcpC'nd upon a rnrict:· of caui:-e~, as ( J) 
quil'H .. ·en1·p or simplt• retnrclntion of' 1he circulotion, (2) the contact of :i 
rou~h Hirface, and (3) an nlterntion of the blood itself, con~i!::tiug proh. 
~·~~;~s i~u ~~ 111i~~~·c:~:r;.n c~!~e J;r~1\Jo:1~~~1~ro~/\l~1~il::;:1111 ~~hr()n/bi form in the 
tion of tbe surrounding ti~!-'11es, U-" wf'll as in l·ai-c·~ of 
phlt•hitis. TheRe \'t:'DOUS thrombi or clnt~ inerC'a~e by 
ag-gregation. until tbcy reach the poi111~ at wbich the 
veins in which the" art> srnted nna~tomosc with !heir 
parC'nt trnuk i if thC force or the circulation in thii; he 
~ufli<:it>ntly !->lrong, it may pre,·ent the further incren!l'C' 
of the thrombi, hut if not, the~c will continue to Pll· 
Jaq!e till they project into the 111nin trunk, as $hown 
in the annexed diagram tnkcn from Callc11cler (Fig. 
244). A fraf!'mt•1n of the projecting pnrt of a throm. 
bu~ may he broken off aud ~w<'pt into the circnlntion, 
pa!<i-ing through the hcnl't and plut!'ging nn artery, 
producing- embofi . ..,m, nnd, if the ,·c:::!"el Le of !Suffieient 
:-.ill', perfrnpfl. leading- to gang-rcne; ju~t as we ha Ye 
~ren in a pre,·iou!=i chapter that .!!angrcne may he in
ducNI bycmboli!-m, from the hreaking up ora clot formed 
in the henrt. UndC'r certain circum:-tnncc~. prol>Jlbly 
owing to an unhealth\' condition of the fibrin, a \'C'· 
nous coni:rulum or th1:omh11~ !"Often~ nnd undergoes 
genl'ral cli!'inte:rration; a lnrpe numbN of small frag. 
ml'uts arc thus carried into the circulation, and, pass
ing through the heart, plug the fir~t ~ct of copillm·iPs 
(which, if the i;.eat of tbrombof:.i:::. be in the ::.v::;temic 
circulation, will of course be the pulmonary), CnuRing 
thui'. CO]Ji/lory embolism. A few embola may F-lip 
through the tir:--t, to plug other :-etR of cnpillnri<'s, or 

~:i{~:
1

)::~~~.1~~17:1~·~~1e ~~:~~1~~~·io~ ~:~::1~~; 0~v11~~i;:~:·~d t1~~~~!s;~~=~r1(;1~:=~e:o~~~;1~f 

r,i'.:·~;~t1i~t,~g~g·:~~:~~~;'.~~;);~~·~;;~.' £~~~:~~:;~Etl·~;:~i~:·:~;:,~d;~~;: 



46'1 

each point of ob:->truction may caut"C' frc:-;h thromho:-is, and a repl'titiou nf 
the whole proCC!-0~. ln the t>ume way capillary emboli:-;m 111'1)' be• due u, 
disinte~·1·ntio11 of care.line co:-igula, antl to ta:-;e~ of tbi~ kind 'Wilks hu~ 
applied tbe name" Arterial pya:mia,, 'l'he seconda ry effecb of<-npillun· 
emlJ{lli"'m co11:-=i1:it ('!-i:-f'ntiltlly in the de,·clopmcnt of con.!{estion and iuflun;. 
mat ion in the part depri\'ed of' its rasc:ular ~upply, which often, though 
not always, goes 011 to the oc:cnrrcnce of suppurati on and irangrcne-tht· 

~~~~~~a \~.~~1~11~~~ v~;~:11~1 c:~~l~01~1L~ ~~1;1 ~a~c~ 11~";/~ ~ i~1i~i ~~l~~·~a ;~~ ~ ~~~ i ~~1~:.1~~ 11 :~~:;'.~ 
ti~sue. It is prohnhly to this proce:-;~ of thrombo:o:is and capillary t'niho. 
li~m that is due the formation of the large nrnjority of set·onclnr.\' dC'po:-it,., 
or '"mellta:-tatic nb:-c·r;.;:-es, ., in ea:'e:-> of pyremia i but that thi:- p1·ore"" 

~~re~i~~l ;~et~::s:i~-:~ ;~ ~l~~·.~~;~ t c ;11~ n:~~~l')~n~t~\~c;.l!:u ~1 ~·1~~~1 bi~ J~J;~o 1~~c~:n ~'.~~ ~ i~1~1~ 
produced by the introduction into the cireu lation of putrid fluid ~. (2) tluu 
the secondary depu;.;it:-; arc so111l'timcs ab:-ent from the lung-s, tho11gh 
present in other \'is.<:era (wh ich "·ould be unaccountablL' on the suppo:-.i
tion that tlwy were clue solely to mechanical ob:>truction by solid pnrtil'lc:-, 
as in that Ca:-'e the!':e particle~, 01· nnbolo, would nece""sarily block the lir"t 
:-et of' capillaric:::),' alll1 (3) tlrnt in ca~es of capi llary embolism from car
diac disease (flrle1·ial pyremia) the cour;.;c of the affection i:; \'Cl'J mutl1 

~~t~~ol~~ul~~,~~~~ft~~ ~: ~~~~ ~~~it~111 ~ni~~~~:.:\1~:~l '~:~l~~;,T ~~o~~f~~ ~~a~r1:111 ~:~·:: 
latter there must be someth ing more than the :-"imple procc:s,.,es of throm
bosis and emboli:-;m J11deed, YirC"how and hi:; rollower:; acknowledge 
that cel'tain of the phenomena of pya~min (as ordinarily ~e1·n) rire nut at·· 
counted for hy the:-e proce:-:!:ic~, and clc·tlal'c, tbcl'efore, that in mnn.v raf.i>.~ 
there is in addition a :-,Late of' idwrrhremio 1 due to the ab:-orption of ·"eptic 
ma.terinl. 

3. Absorr1tio11 o.f SPptir .llaterial.-\rc ore thus brought to the conrlu
~ion that the on ly theory which is capable of accounting for all tlw pht>
no111e1rn of pymmia is that which 5'uppo:;es the py[emic condition tu lw 
induced by tbe ab~orption of l:ieptic niaterial (liqu id or l!'fl~eou~, eoutaiuing 
ptomaines, micro-oi·gaui:_.;ms, or both), which unlit t:i the blood for thl' pru
cc~l:ieS of ht'althy nutrition, induces capillary btttgnat.ifln and it~ con:-l'· 
quences, IO\Y forms of inrlammation, or :-erou::; and syno,·inl C'ffu~iou:-0, and 
may, and probalJ\y does, ia lllOl$t cases, cau:-"c \·cnous thrombo:-i:-, uil'ill}! 
l'i:-e to the oc·currl·llee of loo:-e and iJl.fonn ed coag-ula, which, rapidly uuder
going di:-;integ-rntio11, eau:::e capillary c·mbolism, and lhus produeP the ~eeond· 
ary depo:;.it!-', or mrta~tatic ab""ce:::se~, which are so co111mo11 in thi:-. 11!li.•ctiou. 

Morbid Anatomy.-Under th is ill'a<l I f' lrnll clescribr nry bri(>ny the 
chief po!':it-niortelll appe:uanrC':- obscn·ed in fatal cil-::e:; of pyrc111ia. Ju 

~ff ~~~i[:~~~kg:;~~:[;(~~~f~i~l~~~~~~;f !ill!: 
the sma ller ,·e~:::cls leading to the affected part, but more olten the umru· 
;.;cope reveai1'.i only a ma::;:; of granular matter, lymph a.nd blood cells, fibril~! 
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uil "'lobules, and debris of tissue. U there is true pus, it i~ the result of 
:"urPuration occurring secondarily arouna, not in, the pyremic patcb. 

Lungs.-Pyremic patches, or, as they were formerly called, rnetaslalil' 
abscesses, a.re most often seen in the lungs, and (according to Callender) 
in the left more frequently than in the rigbt. They vary in size from that 
or a small pea to an inch or more in diameter. 'l'hcy may occupy any 
portion of tbe lung, but are most frequent at the posterior part, and are 
u!iually present in considerable numhcrs. They are hard and rc~isLing to 
1he touch, and when cut open present \'arying appearances. according to 
the stage which has been reached, their color being reddish-black, brown, 
pnlc buff, or yellowish-gray. They nre alwu.ys surrounded by a well. 
marked vascular zone. W'hen near the pleural surface, they often cause 
pleurisy, marked by thP formation of lymph, in patches, and by the effusion 
of turbid serum. Beside pre:;;cuting the:;e py::emic patches, the lungs are 
often diffusely congested, or C\'eo inflamed. 

Liver.-The liver is mo~t often affected next to the lu ngs. The prog. 
ress or pyremie patches in thi:-; organ seems to Uc more rapid than in the 
pulmonary tissues, so tbat the puriform appearance js:; very quickly de. 
\·eloped; a circumstance which accounts for Lhe fact that" metastatic ab. 
~ce::ises 11 are often ob.:.:en·ed in the liver, when the morbid changes in the 
lungs barn escaped attention. 

Otlier Villcera.-'l'he Kidney, Spleen, Hearl, B1·ain, Bowels, Testes, 
Prostate, Eye, elc., may all be simi la.rly affected, and probably in the order 
named, as regards frequency. Bri:stowc, indeed, considers that the kidneys 
are more oftt!n affected in py::emia than the liver. The spleen ruay be much 
enlarged, even when not the seat of the characteristic pyremic patches. 
'l'be Pt'ritoneum id not unfrequently locally inflamed, as the result of 
pyremic deposits in the rnrious a.bdominnl \'i~era .. 

Joinlli.-'l'he articulations are often swollen and inflamed, containing a 
turbid, puriform fluid (.somet imes, probably, true pus), the synovial struc. 
lure being deeply congested, and the cartilages eroded. 

Bones.-The bones are probably occasionally, but very rarely, the seat 
or secondary pyremic changes. On the other hand, py::emia very often 
originatc>s in infiammator.\- affections or bone, especia lly (as we ~hall see 
hereafter) in osteo-myel itis. 

Muscles and Areolar 7'iHsue.-Py::nmic deposits are not unfrequently 
met with among the muscular layers of tbe thorac ic or abdominal walls, or 
in the neighborhood of joints., and, according to B1·istowe, occasionally in 
the tongue. True suppuration may occur under these <:ircumstauces, re
sulting in the rapid formation or abscesses of large size. 

External Surface.-The skin presents a yellowish appearance, and is 
:;ometimes ahsolute ly jaundiced. Open wounds arc found dl·y, the granu
lations having often completely disappeared, and the surface being pale 
and glazed, or occasionally CO\'ered with a grayish slough . 
. Lymphatics.-Tbc lymphatics in the neighborhood of a wound are often 
1ufiamed, and abscesses form in the adjoining lymphatic glands. It is 
doubtless to the irritation or the lymphatic system that is due the increased 
number of white corpuscles sometimes observed in the blood in pyremic 
~ase:S. It was this phenomenon (wh ich Virchow calls leucocytosis) which 
hr:St suggested to Piorry the name of Pytemia. 

Rloo~L•essels.-Phlebitis is a very frequent accompaniment of pyremia. 
The \'ems are thickened and somewhat contracted, containing clots, which 
~re usually firm and ad hereat above, but so ftened below, and disintegrnted 
rnto a pu~ifonn Huid, whicb was formerly supposed to be actually pus. 
The ar~e;ies are, I belie\•e, not affected in cases or ordinary pyremia, except 
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that the smallest branches nrny be !'Ometimes the seat of emboli~m. 
·Wi lks belie\·es that in some cases of whnt he calls arterial pyremia, tbl· 
pathological condition is ooc of arter ial thrombosis in situ . rather than of 
emboli~m from softening cardiac clots. 'l'be capillarie~ in ,·arious part~ 
of the body 1.tre occas.ionally seen to be plugged by em bola; hut, a5 alrendv 
iudicated

1 
this condition is, in most instances, inferred. rather than clemo1i. 

strated. 
Blood.-The blood often presents no abnormal nppcarancC's, tbou,!!h in 

other cases it contains an unusually !R.rgc proportion of "·hite blood.ror
puscle.s (leucocytosis). Jts coagulnbility is usually dirninbhed, and il j.., 

commonly found fluid or imperfect ly clotted. 'l'bis want of coagulnbilit~· 
is one cause of the liabi lity to capillary oozing or parenchymatol1s hemor. 
rbnge, which is often observt:d in case::: of pya;mia. a tendency which i:-. 
probably assisted, as pointed out by Stromcyer, by the venous obstruction 
due to thrombosis, and which i$ still further aided by the complication of 
leucocytosis, when prescnt-<:apillary bleeding being, as i:=; well known, a 
frequent occurrence in cases of leuk::emia. or leucocytbemia. Small organ. 
isms (bacteria) are commonly found in the blood of ppcinic patients, but, 
as already mentioned, it has not been positi\·ely determined whNher thl'J' 
exert a direct causal influence in producing the disease, or wbL·tb~r tlw.r 
act by inducinl! secondary chemical changes. 

Causes of Pyremia.-As Predisposing Causes of pyremia may be 
mentioned previous illness. visceral di~ease (especially of the kidney~ or 
liver), exhaustion, loss of blood, prolonged shock, ovt'l'-crowding (e~pccially 
of suppurating cases), a scorbutic condition, the puerperal state, certain 
diseases-such as er) sipclas, hospital gangrene, carbuncle, o~leo-myelitii;, 
ctc.-and, linally, the presence of an open wound. The E:rc:iti11g ('a11se, 
according to tbe pathological view adopted in this chapter, is the absorp
tion of a septic ma.terial, usua lly in the form of a liquid, with or wilhou1 
micro-organisms, from a wound or ulcer, but, in some ca:-es, from the ali. 
mentary or other mucous membrane, or, possibly, in the form of a gas, b.' 
the medium of the lungs. It is ai;;serted by many writers that pyremia 
tH:'\·er occurs except in connection with the existence of an open wound. 
'!'here arc, howeHr, cases on record in which pyremic symptom8 ba\'e not 
appeared until after the cicatrization of a wound, and Sa,•ory declares that 
pyremia not only occurs without tbe prcvioui; existence of any woun<l. 
''but sometimes, RO far as most cal'cful and complete examination can show, 
without any prnvious suppuration or any other local nti~chicf whate,·er." 
Sa vreux-Lacha.ppelle bas collected a number of ca::ses of ~o-callecl idiopathi1· 
or essentialpyrx:1nfo, and has shown tba.t in mo~t of these inswncc~ eJ//()8· 
·ure to cold has been the apparent cause of the affection. There is. rnorl'
over, reason to believe tbat1 in some cases, the pyremic poison isgenl:!n11ed 
in the secretion which lubricates mucous membranes. Bence, while in 
the immen:-e majorit'' of cases we may snfeh· assume that the materiel! 
morbi of pyremiu. is ae\'Cloped in the fin ids o"f a wound Or ulcer, we an• 
force(] to belie,·e it possible that tbe septic material which gi,·es ri-.c to the 
disease may originate de novo in the s~·stem, as the result of extranco.u!
influences. With regard to the question of the contagious11ex:; of pyrem1a, 
we must speak with a certain degree of hesitat ion; in the ordinary !-en:-i: 
of the term it is certainly not contngious-not in the same senl'le, thaL 1:-, 
as typhus fe,·er and measles. Pyremia may, undoubtedly, be inoculnteil 
by carelc8s use of sponges, etc. , or may possibly be transmitted by pro:x· 
imity alone; but in either case the ~eptic material must b<' generated Ill 

the fluids of the wound or ulcer of the person about to be affected, befo~1 
infection can take place. Even in the rare cases in which the peculiar :::rpw· 
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matter of pyremin is s upposed to have been ahsorbed in a ga~eous form 
ihrou~h the lungs, it i ~ possible that the so le offi ce of the morbid substance 
<lcrived from without has hec n to produce a change in the fl uids of the 
part, the true pyremic poison being there developed, :rnd ca.using infection 
as a secondary con~cquence; just as in other in~tances it is probable tbnt 
the py re mic poison is genernted in the secretions of' the alinwntary or gen
ito- urinorv mucous membranes. 

Symptoms of Pyremia.-The fir~t symptom of pyremia, at l ea~t 
in surgical ca~et:., i~ a lm ost a lways a sensation of cold, ~rith usually a de
cided rigor or chill. Thei-:c chi ll s are subsrqucn tl~.,. repC':tted, at irregular 
int('n·al,-, and arc commonly fo llowt.'d by profui-:e and L'xhnust ing dia7J/w
resis, the hot stage which i~ u:0<ually obser ved after malaria l ch ills being, in 
ca!'es of pyremin, abt"ent, or but slig h tly mnrkcd. The g reatest elevation 
of tempemture coincides \\· ith t he prr iocl of rigor, the thermometer not 
often going abo,·r 104° , though occns i onnll~·, if the ch ill be very severe, 
reaching 106° or 107°, or, according to Billroth, eHn 108° 1"ahr. The 
irre,!!ular variation!' o f temperature, which rnngc o,·e r I 0° or J l ° Fa hr., 
are conRidcred by '\ragstnfft• of diagnostic vnlue. Dnring the 8Weati ng 
~ t nge. the tempernturc rapidly falls. According to Hinger and Le Gro~ 
Clark , the ekrntion of temp<'rnture hegins before the dc,·elopment of the 
<:bill, and the former nutho r bclie\'CS thnt tbc occurrence of tho rigor rnny 
be predicted by thermometrical obse1·,·a1ion. 'l'h ep11l1Se-rale iR rarely below 
!10, u~uoll_v ranging- from 100 to 130, nncl (according to BriRtowe) occn
$ionally reaching 200. 'fhe respirotion is usually hurried and auxioui::;, 
ranging from 40 to 50 in the minute, and :-ometimes e\°Cn more. The 
IJreath is :.aid to Jrnn a hay-like odor, though I cannot sa.y thnt r ha\'(' 
myc;:eJf obscr\'<>d this symptom. There is commonly cough, with expecto
rntion of \'i$cid or of hlood-$ilained sputa, and physical cxaminalion rc\·cals 
1he signs of pulmonary rongestiou, with pneurnon'ia (lobu lar o r lo bar) 
nnd pleurisy. Pericarditis may be present, but its signs are often ma~k<:d 
h)' the re!'ipirator_v sounds. The counlena11re is tl11$bcd , the 8kin presents 
a dusky, !'allow, ~omewhntjaundiced hue, and i$ often mn rk<>cl with suda. 
mina, which, heing surrounded by a. zone of co ngestion, have been mis
taken for t he spots of typhus, or of typhoid fever. At a later stnge, a pus
tular eruption re~cmbling that of smallpox has been ohsrrvccl. Petechire, 
eccbymo:-cs, and localized gan~ren<>, occur in ~ome cases.. The tongue is 
usually furred; there is commonly complete rinore:ria: often nausea :ind 
1iomiting; and us11 nlly diarrh<Y'a. T he urine is frequently albuminou:;. 
'fbe patient i1' oftf'n deliriot1~, particularly at ni;.rht, or may be profoundly 
.~oporose, tbou,!!h rousing up and answering- int<'lligently when adclre:::i-ed. 
! nten.'le pain ofte n accom pa nies the for mation of t he secondary deposits or 
mflnmmations, particulal'iv when thc;;;e are s.uperfirial, as in connection 
with the joints. If there ·he an open wound, it will probably become dr_r 
11.nd glazed, all reparati,·c action cea$ing; occasiona.lly, bowever, healthy 
grnnuln.tions cont inue to be formed almo$t to the end of the ca~e, or, 0 11 
the other hand, ul1~olute :::loughing ma.y ocC'ur. Profuse r>apillary hemor
rhage may tend sti ll further to weaken the patient. Befort· death the 
RJ lllJ!toms assume fl profound ly t~·phoid character: sordes accumulnte upon 
the lips and g um s; the tongue becomes dry a nd hrown, and sometimes 
cra~kecl and bleeding-; su\J:;ultns tend in um and ca.rpLologia. with low, mut
tf'rmg ~clirium, mark the profound implication of the nervou s sy1'ttcm, and 
the r.atient ~ay die comato~e, or apparently from pure exhaustion. 

D1agnos1s.-Thc di a.gno~i s or pyremi a. enn 11sllally be ma.de by care
full y ob!<t.'rving the history and the symptoms of the cas:e. From Inflam
matory Fever, from Hertic, and from Typhoid Fei;er, pyremia can usually 
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be distingllished by its grenter Huctuations of temperature and hi,l!'her 
thermometrical range, and by its repented rigor.s, occurring at irregulnr 
intervals. From inflammatory fever it furtber differ~, in that the former 
affection commonly yields on the orcurrenre of suppuration. The irregu. 
larity of the chills, together with the absence, or at lea:-;t the want of 
prominence, of the hot stage, will prove of diagno8tic ralue as re,l!'R.rrt.:i 
Jntermittenl and RemiUenl Fet·er~. From Rheumatism,' and especially 
from what is called Rheumatoid Arthritis, the diaguoois i~ often extremely 
difficult, purticularly if the pyromit~ assume a chronic form. Under such 
circumstances, the surgeon must rely chiefly upon the history of the case, 
the condition of the wound (if there be one), the degree of prostration, and 
the tendency to suppuration-which occurs as a rule in pyremic joiat
affcctions, and only excPptionally in those of a rheumatic character. The 
secondary local manifestations of pyrem ia may be readily confounded with 
other diseases. Thu.:; an idiopathic pneumonia, occurring after an ampu
tation, might be mistaken for the Jung complication of pyremin, aad a 
similar error might be made in regard to other organ~. I was once asked 
to see a patient in whom marked lirain symptoms, with general febrile. dis. 
turbance, had followed traumatic erysipelas supervening upon an excision 
of the elbow. 'l'he ca~e bad been supposed to be one of pyremia., but I 
diagnosticated tuberculous meningitis, chiefly from observing the intense 
headache, with screaming, the absence of prostration, and the existence of 
the tache cfrBbrale, or red mark produced l>y lightly drawing the finger
nu.ii over the surface of the chest or ai>domen. The correctne:;s of this 
opinion was subsequently demonstrated by an autopsy. 

Prognosis.-The prognosis of pyremia is always unfa,·orable, and in 
an acute form tbe disease is almost invariably fatal. 'l'he subacute and 
chronic varieties, howc,·er, are !es~ hopeless, and, in any case, the longer 
the patient can be kept n,Jive, the better is the pro~pect of ultimate re
covery. I have myself seen at least fh·e cases of pyremia terminate ftl.vor
tlbly-tbree after partial exci$ion of the radius or ulna, one after partial 
amputation of the hand, and one after amputation at the koec-but iu 
none of the five did the affection assume a Yery acute form. The duration 
of the disease varies greatly in diffnent cases. Occasionally, in what tbe 
French call the fo11droyante form of pyremia, death may occur within a 
day or two of the first rigor. From four or five days to a week is the 
u~ual duration of acute ca::;es, thougb life may be prolonged for ten days, 
a fortnight, or even longer. In cases which recover, the patient usually 
goes through a long illne~:i, and may be left permanently crippled by sec
ondary implication of the articulations. 'fhe occurrence of ab:-cesses in 
~uperfieial parts, where they can be e,·acuated, is looked upon as rather a. 
favorable omen; and I have sometimes thought that the diarrhrea, in thel:'e 
cases, appeared to act as a derh·ative in relieving tbe internal viscera 

T reat ment .-As Prophylat:lic .Measllres, all those precautions should 
be adopted which were discu~sed in speaking of operations in general, and 
of erysipelas, hospital gangrene, etc., diseases which are often fol\ow~d 
by pyremia. As every patient with a suppurating wound is liable to tb1s 
atfection 1 the surgeon should use t:\'ery effort to obtain prinrnry union1 or 
at least cicatrization, without any unnecessary delay; at the same time be 
must take care to secure free drainage from the wound, lest, in bis zeal for 
early healing, he cause purulent and other fluids to be pent up and con-

1 There is reason to belie\·e that the afft!ctions known as Go11orrhaal. Rheumo.t~i 
Ur,,thral Rli~umatism, l/rethral or Genital Fei·er, etc., are actually mild forms of pyie~11, 
re~ulting from the d+>vtllopment of septic material in the secretion of thti genito
urinary mucous mtimbrane. 
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fined, thus defeating the very object which be is seeking to promote. n.v 
the judicious use of drainage-tubes, perf<'ct cleanliaes.s, carefully appli<:d 
antiseptic drcs.sings, and rest, the risk of the occurrence of pyremia will be 
reduced to a minimum. 

rl'he various predisposing causes of pyremin. should, as far as possible , be 
obviated, for \\'C know of no way by which the development of the poison 
can be certainly prevented, nor hy which it <'an be hindered from produc
inO' its deleterious effects. rr1rn administration of \'arious drug-s has been 
pr~po~ed wiLb the idea that they would exercise a prophylactic intlucacf'; 
the permangan11.te of potassium, and more particularly the sulphites and 
hvposulphites (the latter ag-ents on the recommC'ndation of Polli), hn\'C 
~en somcwbnt £>Xtensively employed, but hM·c not, I hclieve, fulfilled the 
exprcta.tions of those who have U1'Cd them, and the same ma.v be said of 
cn.rbolic ncid and the carbolatcs. Labat has advis:cd the internal exhibition 
of ergotine, which be believes acts by increasing the p\n::;ticity of the blood; 
the evidence adduced in its favor is, Lowever, but negative, as is that in 
favor of the tincture of aconite, recommended as n. prophylactic in tbe~e 
ca1:.es by Chassaignac. 

Curative Trealmt'nl.-The treatment of this disease must be conducted 
on ttlo:--0 principles which guide the surgeon in the management of other 
affections of a typhoid character: there is no ~71ecific for pyremia. If the 
patient be at first constipated, with a deepl,v furred tongue, it may bC' 
proper LO give a small close or blue mass, followed b.r magnesia or other 
mild cathartic. Under such treatment the tongue will often elean off, to 
\)('('Orne, however, agaia furred in a short time, as the case progres:-:es. 
Quinia is, I believe, more valuable than any other single drug, in the tre3t
mcutof py<l!mia: it may he g-i,·en in doses of four or five g-raias, e\'ery 
three or four hours. Gu~rin, who had great confidenC'e in this rnedicine, 
uc:ed \'Cry large doses..-givinJ! ns much as a drachm in twenty-four hours. 

ocin us.ed still larger quantitics-90 to 105 grains in the twenty-four 
hour,-with success durin:.r the late Franco-Pru~~ian war. Legouest and 
Bouillnud think the cinchona bark itself a prderable agent to quinia. Iron 
may l:>e combined with the quinia. in the form of the m11riatcd tincture, 
or, which Braidwood prefers, tbC' citrate of iron and quinia may be sub
stitutcrl. The oil of turpentine i~. I think, a useful s.timulant in these 
ca~s; it may be g-iven with muriatic acid, in an emul~ion, a few drops of 
laudanum bein,!? added tu C'ach do~e. if there be a tendency to undue purg
ing. As diarrbrea, however, appears in some ens.es to be a means adopted 
by nature to eliminale the poison, it should not be hastily checked, unlei!S 
Bo profuse as to be in itself a cause or exhaustion. Opium may be required 
lo relieve pain or restlessness, and in such cases may be given in any form 
that convenience may indicate. CarLonatc of ammonium mrty often be 
employed with advantage, not only as a cardiac stimulant, but, if the pul
monary complications be promineut, as an expectorant. Transfusion of 
blood is recommended by i\larcacci. In all cases the patient should he 
s~1pplied with abundance of Iiµ' ht but nutritious food, gi\•en in small quan
l1t1e~ a1t1I at short intervals, and alcohol, in the form of wine or spirit, 
mu~t be likewise arlrninistercd very freely; Socia, in connection with the 
hl~,!?<' doses or quinia above referred to, gM•e his patients tbree bottles Of 
w111e per diem. In the worst case of pymmia in which [ have ever 
know11 recovery to follow, the patient got evcr.v hour, clay and night, a 
tabl('spoonful of whi::.key, with six of milk and four of lime-water, for 
more than a week: his anorexia was <'Ompletc, with constant nausea, a.nrl 
r~tchi.ng at the very idea of rood, and it was only by his taking this com
b111auon regularly, as medicine, that life was sustained. 
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"'With regard to Loml Measures, beyond rare ns to the cleanliness of 
wound:-:, and tbe use of clisinfectnnts, I do not know of any plau worthv 
of much confidence. 'l'hc application of the actual cautery in thecour:->e~f 
the superficial veins (if these be inflamed), or to the wound itself, hai:;bel·1 1 

highly recommended by several writers. Le~oucstad\'i!:ies that the wotmd 
should be wa~becl with the percbloride of iron. Nitl'i1.: acid and various 
other cnustic agents have been likewi$e employed, but the evidence is not 
very !:mtisfactory as to any benefit derived from their use. J..Jig;ation of 
the principal \·ein of the limb bas been employed with alleged benefit in 
eases recorded by Kraussold and others. Probably tbe most rational plan 
is to be satisfied with keeping the wound clean a11d lightly dre:;scd i and 
diluted a.Jcobol, or weak solutions of the permangaoate of pota::;sium, car
bolic acid, or corrosive sublimate, are probably better application~, in thc~e 
catieS, thau poultices or other more cumbrous forms of dressing. Free 
drainag-e from the wound should be secured by position or otbcrwiRc·, and 
if abscesses form in accessible situations, they should be opened at au early 
period, and their cavities afterwards frequently washed out with disinfect
ant fluid.:;. 

Under the course of treatment above described, a ccrtnin number of the 
milder ca;.;es of pyromia may be conducted to a favorable termination, n.nd, 
occasionn.lly, a patient more severely attacked, may be snatc:bcd as it were 
from the very jaws of death; but there is reason to fear tb:itthe large ma
jority of py::emic case;:; will prove fatal in spite of all our care aud attention, 
and that this frightful affection, happily much rarer at the present day 
than it was twenty.!he or thirty years ago, will, when it does occur, still 
continue to de£;e1·re the name which has been not inaptly bestowed upon 
it, of the "Bane of Operative Surgery.'' 

CHAPTER XXIV. 

DIATllETIC DISEASES. 

STRU~IA (TNCLUDlNO TunEH:CLE AND ScRm'ULA); RICKETS 

BESlDE the affections to the consideration of which this chapter is de
voted, there are two diseases which have claims to be reg·arded as of a 
diathetic or constitutional nature, viz., Cancer aud Hereditary Syphilb 
'L'be former will be dr.scril>ed when we come to speak of malignant tumor~, 
and the latter under the head of Venereal Diseases. 

81'ltUMA. 

The terms Strurna, Sc1·0.fula
1 

and Tubercle have been very various!~· 
a.pplied by pathologist~. Some look upon them as identical, while others 
u::c struma as a general term embracing both the others i some ~uUdil'irle 
scrofula into two varieties, the sang-uioc and phlegmatic, and ignore the 
independent nature of tubercle, while others recognize the two forms of 
scrofula, n.nd consider tubercle as a distinct affection; some, agaio, reco~· 
nize but one form of scrofula (the phlegmatic), and apply the term tuLc~cle 
to the s:ang-uine variety, while still others are cfo:po!'ed to doubt the ex1~t· 
eoce of any forru of scrofuh\

1 
apart from a syphilitic taint. It will thus be 
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seen tbat the use or these words is necessari ly attended with a good deal 
of confusion, and it would be well if we could dispense with them all, nnd 
adopt others wbicb might be uni versally adopted as haviug a definite 

... j~~~~~:;~oh:· general term of struma, su rg·cons(whatever be their theoretical 
,·iew:::.) practical\.'· recognize, as justl.\· L'Cmarked by llolmes, three clas:-;es of 
cases, \'iz.: (I) those in which there is evidence of the existence of tubercle, 
(2) those in wbich there is no tubercle, but in which the ordinary processes 
of inflammation, etr .. present modifications which can only be accounted for 
on the supposition of the antecedent existence of some n1orbid condition or 
diathe:-;b; and (3) ca5'es which present, in reality, nothing more thn.n the 
constitutiona..l effects of long-conti nued local disease. Under the latter head 
come certain caties of chronic bone and joint disease, which are commonly 
though incorrectly called stru mou s. Rejecting then ent irely the third 
class, we have the cases in which tubercle ex ists, and which may be prn
pcrly called tuberculous, and those in which thel'c is C\'idently a morUid 
diatbc~is (not tullercnlous), to which we ma.y conven iently, if not very 
scicntilicall.v, app\v the term :::.crofulous. 

Tubercle or Tuberculosis.-[ shall not enter into any discussion 
as to the nature and origin of tubercle, a question whicb bCiongs more 
properly to the domain of .zenernl pathology than to that of prnctical sur. 
_g-ery, fortlwr than to say that it is uow generally conr:eded that <tll tuber. 
culous affections are caused by the presence of a peculiar form of bacillus, 
first described by K och, who belie ms that tuberculous infection u~uallv 
occurs hy inhahition of dry and scattered phLhi.s ica l sp utum, though tbwc 
tubercle bacilli may also g-ain entrance through abrasions or cutaneous 
eruptions, then being carried to the nearest lymphatic glands, whcl'e they 
rle\'elop foci of the disrase. 'l'be occurrence of localized tubercle in internal 
organs, or in bones or joints, is therefore regarded by Koch as a secondary 
condition. It is usually said that tubercle occurs under two forms, the 
grny or miliary tubercle.and the yellow tubercle. The latter is probabl.r 
in many instances not tubercle a.t all, but the result of calSeous or cheesy 
degeneration (lyrosis) of pus, cancerous depo~its, or otheL' pathologica1 
formations i in other cases, however, the yellow is the result of caseous 
de,zeneration of the miliary tubercle. 

Gro,v or miliary tubercles occur as small, granu lar masses, about the 
size of millet-seeds, rnther hard, scmi-trn.nslucent, and presentin;;- a g li >;
tening, rartila.g-inous appearance. Under t. he miscro~cope, these masses 
show a homogeneous or slighty fibrous stroma, containing cells with one 
or more nu('Jei, free nuclei, granules, etc. In the so-called yellow tubercle, 
which usually occurs in larger nrn:;scs, the cells b:tve a withered appear
ance. and the granular matter is in larger proportion, and mixed with oi l· 
globules. 

The following- scale of the frequency of tubercle, in various textures and 
or;ttnns, is taken from Hokitansky: lungs, in testinal canal, lymphatic 
gland:-J (particu larly the abdominal and bronchial), larynx, serous mem. 
b~anes (cspeciall.v t he peritoneum :ind pleura). pia m:iter, brain, spleen , 
kidneys, liv er, bones and periostcum, uterus and tnbes, tc::;ticlos with pros
tat~ and seminal vesicles, spinal cord, and striated muscles. 1'hc favorite 
pr.unary seats of tnbercle, after the lung~ and lymphatic glands. are tbe 
~mnary and sexual organs, and the bones. Tubercles a.re only met with 
111 vascular pi~rts ( hence not in cartilage), and are often deposited in the 
rxtcrual coats (adventitia) of the smaller vesse ls, a circum:5tance which 
may account for tlleir frequent appearance in the choroid coat of the eye, 
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where they have been recognized during life by means or the ophlhalmo. 
scope. '11 ubercle may become indurated and calcified (obsolete), but U!o\ually 
tends to i;often ing, disintegration, and liquefaction; the fact of its absorp
tion is not established, though its possibility is admitted by both Roki
tanRky and Virchow. 

The causes, .i;yrn]Jtoms, course, and genr>ral treatment of tuberculo::;is art: 
described in every work on the Practice of Medicine, ancl need not, there
fore, be referred to here; it may be stated, however, that there arc strong 
grounds for believing- that, among the sources of depression which act as 
predisposing raoRes of the development of tubercle, long·f'Ontinued svpp11-
ralio11,1 is one which must not be ignored. llence an additional rea~on, i11 
the treatment of su rg ical cases, for pay ing attention to the constitutional 
condition of the patient, and for preventing, if possible, drterioration of the 
general health. With regard to the question of operati've intn:ferP.nce in 
tuberculous cases, no gf>nnal rule can Le gh·en. The prog-nosis of an am
putation or excision for tuberculous disease is undoubtedly less favorahle 
than that of n. simila r operation for scrof~1 lous or simple chronic inftamma
tiun. If there be evidence of tuberculosis of internal organs, any operation 
should as a rule he arnided; tbe only exceptions. are-( I) when it appear:
that the visceral dis.ease is caused by the external affection, and wheu, 
therefore, there would be reason to hope that by removing the !utter the 
progress of the former might be checked; and (2) when the pa.tient's suf
fering from the external disease is so great that the operation is called for 
simply for the relief of pain. 'l'he local ui::e of iodoform is of specia l vnluc 
ia all cases of surgical tuberculosi!'\, and may, according to Schilller, be 
properly combined with the internal administration of gnaiacol. Kidd 
reports a cure of tuberculous ulceration by the npplica.tion of lactir acid. 

Scrofula or Scrofulosis, as the term is here used, denote~ a consti
tutional condition or diatbesis, which imparts a. peculiar character to the 
processes uf inflammation and ulceration, and which is particularly marked 
by a tendency to cheesy de~eneration in tbe lymphatic glands and to a low 
form of inflammation of the bones and joints. 

Many writers Rpeak of a scrofoloul; temperament, a11d describe ccrtaiu 
peculiarities of feature and complexion, n5:. characteristic of the scrofulous 
diatbcsi!'l. Erichsen describes two forms 1 the fair and the clnrk, and subdi
vides each of these into two ,·arieties, the fine nnd the coar;;:e: Jenner, on 
the other hand, regards the fine varieties (which constitute what ii-I rnmall.v 
called the sanquine temperament) aR belonging- to the tuberculous dintbe~i:i;, 
and limits the term ~crofnlous to t he temperament commonly recognized 
as the phlegmatic. Although, however, t bere are 'loubtle:i;s many cu1es 
of tuberculosis met with nmong persons of a sangu ine temperament, · with 
delicate features, clear complexions, n.nd high ly de\'eloped nervous syRtem~, 
there are, perhaps, almost as muny nnion,i:r t hose who~e temperament would 
be unhesitatingly pronounced phlegmatic; so that, as Holmes justly re
marks, tbe exceptions to the rul e are almost as numerous as its exemplifi
cations. I t is, indeed, questionable whether there be any temperament 
that can be positiYe]y tleclared to precli~po~e to eitl1 er scrofula or tubercle, 
or, on tbe o lh er band, any temperament in which either or both of thet:.C' 
dii'icases rnny ·not under favoring circumstances be <leveloped. 

The scrofulonR diathesis may be inherited, or may be acquired by :;ub
jection to various sources of depression ; such as bad or insufficicut food, 
iatcmperance1 bad venti lation, exposure, mental anxiety, etc. E,·en when 

1 Burdon Sa11del'Son looks upon tnbt!rculous dt!posits as closely analogou:> to the 
"metastatical.iscesses" of pyreruia. 
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not manifesting itself in the form of any 
particular ma.lady, it is usually character
ized by weakness and irritability of the di
gestive system, by a feeble ci rculation, and 
by n state of ~eneral anremia. 

Manifestations of Scr~fula.-'l'he mani
festations of scrofu la wh ich chiefly come 
under the notice of the surgeon are scro
fulous inflammation and ulceration, a ffect
ing the skin and mucous membranes, scro
fulous disease of the boneR and join ts., aod 
cheesy clegeneration of the lymphaticgla.nds. 
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1. Hkin.-Various cutaneous erupt ions 
have been conRidered as scrofulous, but 
upon somewhat questionable grounds; 
there can be no doubt, howey~cr, that cu ta- FIG. 245.-Scrofulons ulcer or leg. 
neous ulcers are modified in the ir appear- lEa1c11sRN.) 

a.nee and course by the scrofulous diathesis, 
the tissues aro nn d the ulcers in these caf:es being- g reatly thickened a nd 
infiltrated wilh serum, the granu lations large and feeble, and t be cicatrices, 
when formed, th in , weak, am! liable to reu leerate (Fig. 245 ). 

2 . .Mucous .iJ!embranes.-The mucous membranes, under the influence 
of the scrofulous diathesis, become thickened and irritable. The secretions 
may be thin and acrid, or sometimes mixed wilb pus. In the eyes there 
may be granular conj unctivitis, with perhaps haziness or ulceration of the 
cornea, and in the Schneiderian membrane, hypertrophy, g-h·ing rise to 
oh::tructed breathing and snuffling; the antrum may swell , discharging 
purulent mucus into the nost1·ils i the tonsi ls are not unfrequ~ntly enlarged, 
and the mice rendered husky by relaxation or t hickening of t he laryn)!eal 
murous membrane; diarrhtea is frec1uent, a nd cystitis, urelhrit.is, and Jeu
corrhc:ca may each in turn be due to the scrofulous diathesis. 

3. Bonrs and Juinls.-'I1be scrofulous diathesis seems to render the 
bones and joints peculiu.rly disposed to unhea lthy and destructive forms of 
inflammation. Thus an accident, which occurring to a healthy person 
'"ould be quite trivia l, ma_v in one of a scrofu lous diathesis be productive 
of the most se rious com::equences. I ha,•e known a fall on the ice, which 
would ordinarily have caused a mere bruise, to give rise, in a scrofulous 
ch ild , to acute o~teo-m.velit i s of the humerus, with pynrthrosis of both 
clhow and shoulder, amputat ion at the scapulo-humeral art iculation being 
C\'entually required. Under the iuftuence of scrofulosis., inflammation of 
hone is apt to assume t he form of caries, or of caries with limited necrosi.3 
(caries necrotica), while in the joints are found t he var ious affections 
popularly called 0 white swellings," gelatiniform degeneration of the syn
onal membranes, ulceration of cartilages, etc. 

4-. Lymphatic Glands.-P erhaps t he most unequivocal manifestation of 
scrofula is the tendency which it induces to cheesy degeneration (tyrosis) 
of. th~ lymphatic glands. Indeed, Waldenburg defines scrofula as" a con
st1tut1onal nnomaly in which the lymphatic glands have an abnormal ten
dcn~y to disease, antl possess a local disposition to undergo c h ees~'' clegen
eral!.o~." Glandular en lar,(!'cmt>nt, particularly in the cervical and sub
maxillmry re,!?ions, is very frequently obsened in cases of scrofulosis; and, 
under ve~y slight irritation, suppuration is apt to orcur in the neighboring 
areolar tissue, the g lands themselves breaking down, and mingling the 
caseous products of their dep-eneration with t be surrounding pu s. The 
nhscesscs thus formed are extremely indolent, not healing permanently 



47-! 

~~~\t,;1!v~~~ ~~~~~:~e~l~~~uJ~~·6~t~~icnt~1:c!1:8~ bee11 remored, n11d cicatrizing 
5. Other Organ.'> are occasionally though le_:;s frequently affected br 

scrofula. Among those which are most important, from a surgical poi1it 
of view, may be enumerated the mamma1·y gland itnd the te:stis. 

'l_'rpalmenl of Scroft1la.-'rhe treatment of scrofu lo8is ~hould consh·t 
more in attention to h_v g ienic rules than in the use of mcdicinC'~. G11od 
air, good foo<l, habitual clean lin ess, sufficiently warm clothing, aud protec. 
tion from exposure or other sourcPs of depression, arc of the highest im
portance. Special attention shou ld be giH•n to the digestive function~, 
and either const ipation or diarrbcea should be obv iated, rather, howenr, 
by regula.ting the diet tbnn by the U!'C of dru,g·.s. Among medicines, CH'· 

taio tonics are particularly serviceable. Cod-liver oi l probably descr\'e.S 
the first place, the most useful articles after it being iron, quinia, and the 
prepara.tious of iodine. rrhe syrup of the iodide of iron is a very good 
combination, particularly for administrntion to children. 'rbese tonic:; 
should not, however, be given indi scr iminate ly, and, as a rule, not while 
there is evidence of marked intestinal derangement. .Alcoholic stimul:rnts 
must be used with grea.t moderation, and the lighter wines, or mnlt 
liquors, such as lager beer, arc commonly preferable to the stronger forms 
of 1'timulus. 

By lof·al treatment, i t is doubtful whether much can be accomplished. 
A most important rule, and one which shou ld constantly be horne in mind, 
is to take care lest by our treatment we convert this, which is e1':sentiall_v a 
chronic ::tffection, ii.to one which is acute. Hence in many iru;tanccs the 
best thing- for the surgL•on to <lo is to let the part alone, merely protecting 
it from external injury. In other cases more active measu1·cs may he 
employC'd, though alwa_ys with ca.re and watchfulnes.:-;. Sc:rnfulous ulcers 
may be dre~sed with iodoform or iodol, and the livid, unhealthy-looking 
edµ:es of the !:iOre ma.y be touched with the actual cautery, or ernn rcmon.>d 
with the sharp spoon or knife. Lymphatic enlan1ements should be pro
tccleU by means of soap-plasters, or, if very indolent, may besubmittLcl to 
gentle frictions, witb moderate pressure, and tbc use of miltll.\' cliscutient 
lotions. Even if abscesses form, it is better, I think, to dela_v opening 
tbc111, as long as there is the slig-htest chance of absorption and spontaueou~ 
di~appcarance. If an opening be inevitable, it is probably brtter mode 
with the knife than left to nature, as the resulting scar will be lesl'.\ disfi~-. 
uring. Any sinuses that arP left may be encouraged to heaJ by !<;timu· 
lating injection s, or by means of a setou. Repeated tapping-s with the 
hypodermic syriage, or explo ring needle, are recommended by Lawson 
Tait and Crocq in the treatment of suppurnting glands in t.hc neck. Jn. 
jections of a ten-per-cent. solution of chloride of zinc are advbl·d by Lanne
Jongue, and those of teucrin, a derivative of the 'l'eucum scordiuni, by 
Moi:;etig. 

With regard to operations in scrofulous ca!'('S no rnleof unirnr.::;al appli· 
cat ion cnn be laid down. I am decidedly of the opinion that, in the ma
jority of instances, enlarµ-ed cervical g lands should not be interfered with; 
apart from the fact that the disease in such a case commonly extends much 
d€'cper than it appears to, these operations almost always come inlo the 
catcg-ory of operations of expediency, and, a8 such, a.re only exccptioually 
justifiable. If an operation be decided upon, Lessor's plan of s('oopin9011t 
the affected glands with a sharp spoon, through a small openin~, may 
sometimes be preferable to excision. With regard to operation for ~crof~· 
fous bone and joint disca e, the question is more doubtful. As a rule. it 
may be said that no operation should be performed while a rcasonalJle 
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hope remains thnt a curr can be effected by expectant treatment; if, how
rn:r, tbc power:, of nature shou ld be manifestly incompetent for the tn~k, 
ur if (a:; is often the case among- patients of the poorer clagscs) the tin1e 
which would probably be required for a natural cure be an important 
con,.;ideration, operative measures may be properly rCtiOrted to, and will 
often Le followed by tbe most gratifying re:sults. Excision is of course 
preferable to amputation, when the circum!::ilancc5 of the case permit a choice. 

UrcKETS. 

Rick ets or R achitis is a constit11tional disease, occurring almost 
exclu:;irel~r in childhood, and cbaractcrizecl b.v a peculiar lesion of the 
0,.;"'cous !o;)'i:.lem, and by a tendency to the so-called n.myloid or albuminoid 
de!!"('llCrntion of certain vi~cera, especially the spleen und liver. 

Causes.-Rickets ma.y possibly in some cases be inherited, but is, at 
ll'a:-it, much more frequently acquired, and usually results from malnutri. 
tion, or from other sources of constitutional depression to which children 
may be exposed. According to lleitzmann, rickets cnn be artificially pro· 
Juc('1l ln- the continued administration of lactic acid. 

M orbid Anatomy.-'I'he most characteristic manifestation of rickets 
is :-cen in the skeleton, nod affects the long bones as well as those of the 
!lt'ad, chest, and pelvi!:i. The bone.cbanµ-cscoasi~t essentially in increased 
{'l'll-growth, with deficiency of earthy matter. 'l'he epiphyseal cartilages 
(cartilages of conjunC'tion) become enlarged, giving what is often called 
the "double-jointed" ap1warance obsen·ed in these cases. The periosteum 
j,. ah>o greatly thickened, while the os~eous :-baft itself undergoes softening, 
its lacunre being much enlarged, and filled with red, pulpy granulations. 
rnder the influence of muscular action, 01' 
other mechanical caul'es, the bones underp:o 
modifications of shape, giving' ri~e i:iOllle· 
time::. to J.!reat deformity; if the child has 
be~lln 10 walk before tbc development of 
rickct1'i, these changes will probably be most 
marked in the lower extremities. The cra· 
nia\ bone~ are often much thickened, gi\•ing 
ll ma:<::;ive appearance to the bead; in other 
rn.:-es they are abnormally thin, or even per· 
fornted (craniotabes), the pericranium and 
dura mater seeming to be in contact; the 
anterior fontanelle remains open longer than 
in henltb. Circumscribed swelling8 may 
occur in the frontal and parietal bone~. as 
pointed out by Taylor, :~nd may be mistaken 
for syphilitic nodes. 'l'hese swellings may 
sub~et1uently undergo resolution, or may 
remain as permanent deformities. Sub
perio;;tcal hemorrhages in the femur and 
t~hia hare been obsen·ccl by Pag-e. The 
nbs bend at their junction with tbe CO!:ila.l 

~~l~i~~~~~;1; 1 ~~;i~~~c~\11~cls~~~~~~~n~l~r~~~{:~~; ra:~~~i!4~~:~>~~k~~~r!: :h~~~ie~1~~:-~~! 
th>form1ty. In some cases the enlargement Childreu's 11ospit;11.) 

~~11~~:;:t~~~a~::tr~~~~i~su~~et:i~~i~~ti~~.e~i~l~e of the breast-bone, tbe bea~le_d 
t.•nlnrgcmcnts of the ribs themselves receiving the 1rnme of the "ra.cb1uc 
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rosary" (Fig. 246). Tbe spine is occasionally the ~eat or lateral, but 
more often of antero-postcrior curvn.ture, the backward cu rve being io the 
dorsal, aod the forward in the cervical and lumbar regions. T he pelril! 
often becomes ve ry oblique, io consequeoce of the deformity of the lower 
extremities, and of the " lordos is" or anterior curvature of t he lumbar 
spine ; and seri ous complicat ions may t hu s a.rise iu after-li fe, in the proce:;s 
of parturiti on, or in opnations on t Ue pelvic or:reus. 

Symptoms and Course.-In t he ear lier sta:.res of rickets, there are 
disorder of the digesti\'C system and other evidences of malnutrition, hut 
nothing that can be co 11 side 1·ed distinctive. Teeth in .!'.?' is delayed, and often 
accomplished with difficulty. 1.1 he child s leeps badly, and is restlessi 
sweats profusely about the head, and constantly kicks oft' t he bed.clothes 
The musculn.r system is weak, and the pat ient, if he has al ready be,!run to 
walk, soon lo$es both the power and the dispo.o;ition to do so. rrhe urine 
is abundant, and usually loaded with pho~phates. A s the disease ad. 
vances, a cu rious state of muscular h_vperre::;thesia is often observed, either 
voluntary motion or the touch of another being attended with acute pain. 
and t he child , as a consequence, maintainini:r an almost fi xed position, and 
appe:uing listless and indisposed to e\'en the slightest exertion. 'rhere is 
a tendency to bronchial and pulmonary inflammation, laryngismusstridulu<:, 
and cerebral irritation with convul:=.ions. F ever is often, but b.Y no means 
a lways, pref'ent; the appetite is capricious or wanting, and the fecal 
evacuations (w hether there be or be no t diarrhcca.) are ill-formed and 
offensive. The liv er and spleen are often en lar_g-ed, a nd somet ime:; albumin
ous or amyloic1 in the later stages of t be affection, while the bony de
formities, which ba.ve bee n described, frequently persist even after the 
entire restoration of the general health and strength. Intelligence is 
diminished during- t he existence of t he disease, but t be mental powers are 
usually completel.Y rP.stored with bodily convalescence. 

Diagnosis and Prognosis.-There a re no symptoms by which, in its 
earliest stn.ge, rickets ca n be distinguished from t he other d iathetic di~
eases which we have co ns idered. In any ca8e in which dentition is much 
delayed, or in whic h difficulty in walking is observed, t he surgeon llHl)' 

suspect racbitis, and, hy careful attention to the sym ptoms above described, 
will usually be able to recognize it if present. When the characteristic 
osseous cbang-cs have begun, the nature of the affection can scarcely be 
mistaken. The prognosis o f rickets, if the diseage he uot too far advanced, 
is usually favorab le; as justly observed by Hiller, however, mortuary 
records recognize tbe secondary affections which complicate rickets, while 
the primary condition which renders those complication." fatal i~ it~elf 
ig'norcd. .As a rule, it may be said that the ea.r lier the di:;ease appear~, 
the less is the cha.nee of recover.y, while e,·en in the most favorable cases 
the affection may last for several years. 

Treatment.-'l 'he hygienic management of rickets is of the greale~t 
importance; if the disease occu r during the first six or eight months of 
life, and the mother's milk be found either scan ty or of bnd qualit.v, a 
beahLy wet-nurse should be procured, or the natura'i food ~upplemcoted ~r 
replaced by fresh cow's milk, diluted with lime-wate r (1 part to 4); doy s 
milk is preferred by Berna.rd. After a time beef.tea may be mad? .lO 

a lternate with the mi lk , and wine or brandy may be given in quant1t1e.s 
adapted to the patient's age. The chi ld should be warmly clothed: and 
kept as much as possible in the open a ir , a nd at night in a well-ventilated 

~~!~~i~:;~ice. W ~~~b~~ i~~~~i :~o~~~~~!; ~: ~~~~~~~~~1~~d;;!~ . ~f~~~v 1~~0s:~ ~~ 
mercury with chalk, or some similar combination, may be given, but the 
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remedies of greatest importance are tonics, especially cod-liver oil, iron, 
quinia, and nux-vomica. The cod-liver oil is probably the most valuable, 
und may be ginm in grtldually increasing doses as tbe cbild is able to as
similate it. Withers recommends the !<rnlpho-carbolatc of lime, and K.as
sowitz advises phosphorus. Some difference of opinion exists as to whether 
mechanical appliances should be used to obviate deformity in these cases. 
In the most acute forn1 of rachitis, when, in the vidd language of Sir 
William Jenner, the child" ii; indeed fighting the battle of life, ... striv
ing with all the energy it bas to keep in constaut action every one of its 
muscles of inspiration," the use of splints and bandages would be douht
less an unnecessary annoyance i again, after the stag-e of bony consolida
tion has come on, splints can be of no use, and would do harm by impeding 
the natural motions; but, while the bones are yet soft an<l yielding, a 
great deal may often be nccomplishcd by the use of light apparatus, to 
prC\'ent if not to remedy deformity. For the lower extremities, simple 
wooden splints may be used, and may be made to project below tbc feet, 
so as to prevent the cbild from standing or walking i while for the spine, 
various forms of apparatus, such as will be described in speaking of spinal 
curvature, may be employed. When excessi,·e deformity of the loug 
bones persists after consolirlation bas occurred, it will usually be proper to 
remedy it by cutting tLrough the bone with saw or chisel (osteotomy), or 
hy removing a wedge-shaped portion. The operations required for this 
purpose will be more particularly refened to in the chapter on Orthopredic 
Durgcry. 

CHAPTER XXY. 

VENEREAL DISEASES. 

GoNORRUCEA AND CrrANCROTD. 

TeE term Venereal Disease is applied to certain affections which are 
usually acquired in sexual intercourse. There are three separate diseases 
which are properly described as venereal, which until within a compara
tively recf'nt period were all confused together, and the distinction between 
two of wbicb is even at the present time not recognized by a large number 
of surgeons. These d.iseases are Gonorrhcea, Cbancroid, and Syphilis. 
'l'be first two are strictly local, while the latter is a constitutional affection. 
The non-identity of gonorrhcca with the other venereal disease~, though 
pointe.d out by Balfour, B. Bell, Hernandez, and others, was not clearly 
established until the publication of Ricard's treatise in 1838. while the 
dh•ersity of chancroid and syphilis-first clea.rly shown by Bassereau, in 
1852-is even now denied by a few surgeons, and is practically ignored 
by a larger number. 

GoNORRH<EA • 

. Gonorrhcea, Blennorrhagia, or, as it is rnlgarly called, Clap, is a 
Vtrnlent, contagious, muco-purulent inflammation, affecting the mucous 
m~m~r11.nes. It is chiefly seen in the generative orgnns, being usually met 
with ID the male urethra and in the vulvo-vaofoal canal-the glans penis 
an~ lining membrane of the prepuce, the ute~us, and the female urethra 

~:~:gbl::~ ~~~~ni~l~l~~v:!tu~~,a~~~e~c~~;~t~~ ~~1~ c~1~~i~i~~;_a., and is said to 
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Causes.-The most frequent cause of gonorrbcea is unqnestionahk 
direct contact with the muco-pus deri,·ed from a pernon similarly affectC'd 
though a mnco-purulent discha1·ge, in cli ~t inguishabl c from gonorfhren

1 
rnn,'. 

arise from contact with the vaginal secretions in cases of Jeucorrhrea, froffi 
contact wit h the menstrual fluid, or even, possibly, from intercour:-;e be. 
tween healthy persons, if coitus be violent, prolonged, or attended with 
unu sual exc itement. In the immense majority of insta nces gonorrbrea i~ 
acquired in sexual congrel's, and hence is ob~ened in the mucous mem
branes of the urino-genitory apparatu s. Ophthal mic gonorrhcca. or, a:o; it 
is usually called, gouorrh real <:onjunctivitis-i~ cau::;ed by trantSfercnre of 
the contagious secretion from t he prh·ate parts to the eye, by the patil'nt\ 
hand, or possibly by means of dirty towels, etc., wbilf' t he rarer forms of 
recta l, nasal, umbilical, and buccal gonorrhcea may be similarly proilucecl, 
or may be due to practices the nature of which it is not necc:-<!lnr~· to 
speci fy. Neisser, Cheyne, Bumm, and others, believe t ha t gonorrhren i~ 
caused by the presence of a special microbe, the" gonococcus.'' 'l'bb i~ 
cl eni<'d, however, by DeAmicis and other ca reful obsen·ers, and, though 
probable, certainly has not been proved beyond qnef:tion; and l'ince 
micro-organisms, not distingu ishable from gonococ(· i, ha\·e bet!n found in 
pus which was known not to be gooorrhceal, the conclusion of Yibert and 
Bordas appears to be justified, tha.t the diagnosis of this affection by boc
teriological study cannot as .''et be made absolutely. 

Gonorrhrea of Male Urethra. - ! shall first describe, under tbis 
heading, the course, symptoms, and appropr ia te treatment of an ordinary 
gonorrhmal attack, consider ing subsequently the va rious complication~ 
which may arise, and the modifications of treatment required by each. The 
first symptoms are usually manifested from one to five days after ex
posure to conta.gion, though the disease is occasionally not ob!lerved until 
a week, or even a fort nigh t, after the infecting coitus. The patient fiH 
notices an uncomfortable stinging or tickling sensation (which the French 
call picotement) at tlie urinary meatus, and, on examining the part, oh
senes the lips of the urethra ~l i ghtly swollen and reddened, and moistened 
with a small quantity of Yiscid secretion. This flui d p:ndually increase:dn 
amount, and from being, as at first , colorless, soon becomes milky or yrl· 
lowish-white in appearance, and under the microi':cope is fonnd to coa:-;i~t 
of mucus ming led with pus. In this, which il;;cnlled the.first odncubatire 
stage, the inflammation is confined to the anterior portion of the urethra, 
and especially the part known as the fo~sa navicularis, but in the course of 
two or three days spreads backwards, and becomes much more inten~e 
The discharge is now quite profuse, of a green ish-yellow color, somewbnt 
thicker t han a.t first, and occasionally streaked with blood; the urethra i" 
tense and painful, and the whole penis-but pn.rticula.rly t he glan~-red 
and turgid. U rination is freque11t, and attended with a good den\ of 
i rritation, or scalding (thai1de-]Jis.<;e), and the stream is 1<'ssened in size, on 
account of the S\Yell ing of t he mucous membrane. If the bulbous portion 
of t he urethra he affected, t he perineum is tense and painful; while, iftbe 
prostatic portion be invoh·ed, the anus feels bot , n.nd as if stuffed with a 
foreign body. lf the inflammation run very high, there may be a ,!!'Ood 

den! of g·eneral febri le dh~turbanee. This, the second or acute stage of gonor· 
rhcea, lasts from one to three weeks, and then gradually sub:-;ides into the 
third or chronic stage, w hich, when long persistent, receives the ~ame ?f 
Gleet or Blennorrhma. In the t hird stage, t he discharge dimin1she"'.1n 
quantity and gradually loses its purulent character, while the inten:"n.~ 
of a ll the symptoms, and especia lly of the scalding in urination, ~comr~ 
markedly lessened. The inflammation lasts longest in the posterior por· 
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tion of the urcthra1 and matter cnn be sometimes made to flow by pre!l-sure 
from bchilld forwards applied to the perineum 1 whca the anterior portion 
of the canal has npparently quite re!'lumecl its normal eond itioa. Gonor
rbcra1 in mo~t cases, tend:; to a spo~taneous cu.re1 la!-ling on an average 
from tiiX to tweh·e weeks; but occa!l-10nnlly an intractable glect may per
i-ist for mauy months, or e\'Cll years. 

Under tbc name of Dry Clap ha,·e been described cases of g-onorrbcea, 
in which it h· ~aid that all the symptoms were well marked, with the :?.ingle 
exception thnl at no time was there any di:0:charge. I nru di~posed to think, 
with Bum:;tcacl, that in the!-IC CR!l-CS clo~er observation, with pcl'haps ex
amination of the urine, would ha,·c l:'how n that some muco-pus was 
actually pre~ent. I do not bC'lic,·e that gonorrhcea can cx i ~t without dis
charge, though it is \'Cry pos!-<ible that the amount of discba.rge may some
times be so !-llight as readily to escape detection. 

1Jiagno1<1.i~.-I do not beJie,·e that it iR post;ilJle to dislinguis;h, with ab
~o\ute ccrtninty, µ-onorrhrea c11u~ecl by impure coitus from other forms of 
muco-purulcnt urethritis. It is usually said that the dingno::;is cn n be made 
br observing the grenter drulcnce of the blennorrhagic affection, and un
q'Ue~tionahly, ordinary inflammation of the urethra. rarely attains the 
inten,.ity \\'hicb is common in case5 of gonorrhrea. Yery inten;:c muco
purulent urethritis may, bowev<'r, he ('aused by the contact of the acrid 
''nginal .\'Ccrctions in cases of leucorrhcea, or by the cont11ct of the men
"trual fluid; and it is belie\·ed by many authorities, that genuine gonor
rhrea i~ thus notunfrequeutly produced. Whether this lw admitted or not; 
whether, that is, we believe in the existence of any Rpecial g-onorrbreal 
virus, mierobic or otherwise, or consider, ns ha s. been clone in the preceding 
page~, that gonorrhcea is merely a peculiarly virulent form of ordinary in
flammation, we mu::<t grant that it i~ often quite impo!'lsible to fix upon the 
exact source of the clii:;ease, in an~· particular inf;tance; and hence the prac
tical i11fel'l'!lCC, that the surgeon should, in cases the hi story of which is 
not clear, exerc i"e great caution in expressing an opin ion , of the corrcctne~:s 
of which he cannot be absolutely sure, and which may not only cau:<e 
gr<.'at unhappineE:!l-, but moy pNhaps involve f"O llle innocent person in un
mcri1cd <li:-;~1-r1ec and blame. Fortunately the question is one of theoreti 
cal rather than of practical interc!5t, for the treatment of muco-pumlent 
urethritb hi the same, no matter whence its origin. In its chronic stage1 the diagno:;i~ of gonorrbrea presents still greater clifliculty, for a thin, 
glerty, lll"l'thral di~charge may come from various sources of irritation
beiug indN·cl a not unfreqnent attendant upon the gouty, ~trumous, and 
1'Corhutic cliathe,.es, or a mere secondary affection resulting from diseases 
of neighboring- parts, such as the rectum or prostate gland. The form of 
urethral di .. charge wl.iich, as will be seen hereafter, is a manife~tation of 
:-ccondary !<.yphilis, can usually be recognized by its grayish-white color, 
and bl· the ab:;cncc of inflammatory symptoms. 

Pro!lno~is.-Though in the large majority of in stances gonorl'bcea 
JlrO\'C:o; a perfectly tractable affection, and passes off without any disagrce
ahle con"cqnences, caf:es arc occasionally met with in which a troublesome 
gleet prOH'.-i utterly rebellious to treatment, rC'maining a~ the starting-point 
for an a.cute nttack of the di sease, which may be provoked by any sexual 
:xcess, 1n<lulgcnce in intoxicating bc,·erages, or eHn imprudC'ncc of diet; 
Ill other ('a:--es gonorrbceal inflammation givC's rise to org-anic stricture of 
the urethra, or may cause serious and e \·en fatal disease of tbe bladder and kidneys. 

:f1reafment.-1'he treatment of gonorrhcen is principally of a local cha.me
ter. If the patient be seen in tbefirst stage

1 
before the inftamma.tion has 
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reached its point of greatest intensity, what is called the abortive trPafment 
!flay b~ properly empl?ye?. Tbe plan 'Yhich I ~min tbe ~nlJit of following 
is to direct urethral l!lJeCt10ns of a solution of nitrate of silver (gr. t-f3j).1 
Of this preparation from two to four fluiclmcbmsshould be carefully injected 
into the urethra, thrre, four, or fh·e times a day, the patient taking the 
precaution to wash out bis urethra by urination ten 01· fifteen minutc.s 
before each injection. The injections are best made with a smull hard. 
ruhber syrin~c, which is in every way preferable to the common gla!'s 
syringe usuully sold for the purpose. In using the syringe, the patient 
sbo11ld gently introduce its beak as far a8 it will go into the uretLrn, the 
lips of which are then closely pressed against the instrument with the 
thumb and 6ngers of the left band, while the piston is slowly driHn down 
b~· the forefinger of the right baud, which bolds the syringe. By thi~ 
method the escape of fluid is prevented, and the whole amount is introdui.:ed 
into the canal i there is no rb;k of the injection entering the bladder, aud 
e\'en should it do so, no harm would result, for it would be instantly de
composed by the salts of the urine. Two syringefu ls may be used ou each 
occa5liou of injection, as the effect of the first is al ways to some extent 
neutralized bv the mucus which lines the urethrn. T he first effect of these 
injections is llpparently to aggravate the disease1 the discharge becoming 
purulent and profuse; in the course of a day or two, however, it again 
becomes thin and watery, and perhaps streaked wit.h blood, while the con
comitant symptoms lessen in intensity; the injections may now be uised 
less frequent ly, or altogether discontinued, and very often no further treat
ment will be requ ired. If, however, the discharge do not cease in a few 
days, mi ldly astringent injections may be used to complete the cure. No 
confitituti01rnl treatment is roquired during this stage, except a saline ca
thartic if there be constipat ion. The patient should be kept as quiet as 
posRible, and upon rather low diet. Tbe recumbent position should be 
maintained (confinement to bed is desirable, but often impracticable), and 
all sources of excitement, particularly of the sexual organs, carefully 
a voided. Some surgeons use, in this stage, Yery strong injections of nitrate 
of silver (gr. x to xx-f,3j), and a very rap id cure may thus occasionally be 
obtained. The treatµient should in such a case be conducted by the sur. 
g-eon himself, one inject ion being all that is usually employed. 1.1be plan 
which I have recommended is, I think, safer, an<l equally satisfactory. 
Hutcbiuson recommend~ as abortive treatment injection of a solution of 
chloride of zinc (gr. ij-f;3j), in conjunction with the internal use of oil 
of sandalwood, and of sulphate of magnesium and bromide of postas~ium, 
taken at bedtime. Von Wedekind reports several successes by the injec
tion of undiluted peroxide of hydrogen. 

In the second or acute stage of gonorrbcea, the precautions n.lread)' re
ferred to, as to rest and quiet, are of the highe5t importance. After the 
bowels have been freely moved 1 the patient should be put at once upon the 
use of alkaline and diluent diuretics-the fo llowing combination bcingyer
haps as suitable as a.ny other: &. Sod ii bica1·bonat. 3j ; Spt. reth. nitr. f.;~ i 
Infus. lini comp. Oj. M. A wineglassful of the mixture, wbicb is not dis
agreeable to the taste, mar be taken every two 01' three hours-the whole 
pint being consumed during the day. The glans penis and prepuce should 
be gently freed from the discharge as often as it accumulateii, and much 
comfort may be derh·ed from the local application of water as bot as can 
be borne. Injections are not usually available during the first twenty-four 

1 Neisser declares tliat the remedies \Vhich most elfectually destroy the gonooocc11 

~f'hile not aggravating the existi.ng iuf\ammation, ar" nitrate of silver (gr.for J-fjj), 
1chthyol (gr. v-f3j), and corrosive sublimate (gr. 71~ or tuf3D· 



OONORRJ!CEA OF MALE URETHRA. 481 

hours or the acute stage, but if the rneatus be not so much inflamed as to 
render the use of the s~· ringe painful, anodynes 1 may be thus employed 
with adva.ntage-or e,·en simple demulcents, such as thin starch-or local 
sedatives, such l\S the subnitrate of bi::mrnth. Kiicher.meister and Jul\ien 
employ diluted lime-water. .As soon as t he first inteusity of this stage 
has pa!$8Cd by, injt!ctions become again the most important remedies, the 
best articles being probably the sulphate or acetate of ziuc, the acetate 
of lead, and, as the disease becomes chronic, the sulphate of copper, or 
tannic acid. The following formuhc will usually be found satisfactory: &. 
Zinci su lphat., Plumbi ncctat. 1 au 3ij; ~lorphire sulphat. gr. j-ij; Aqure 

~~~8. ~~~~~n~~1 ~Ji; G:~~!1\n~ 1 
•• r5Ji~ ;A:~1~ ri:~ ~~~; ft~~re a~0~~~e~5 ~t 

Stern that urethral injections ~hould be made with lanol in and oil of 
almonds in~tead of wuter. ECe, speaks ,·ery favorably of injcC'tion s of 
silicate of sodium (gr. v to n-f3j); while Boyland recommends sa licy lic 
acid (gr. v-f5j); Radha JiauLb Hoy, t be sulphate of quiuia (g-r ij-f3j); 
Mannino and B. ebatel, a clecoction of lemons, or a so lution of citric acid 
(gr. iij-f;5j); Rcverclin, one of permanganate of potassium, and Jullien, 
solutions of corrosi\•e s11bl imate (gr. T1uf3j) , sa licy late of mercury 
(gr. !-13j), resorcin (gr. x-f5j), creoline (gr. v-f,5j), or pyridine (gr. 
iss-l,3j). Eldridge ad\·ii;:.es the local use of ergotin, and Vaughan that of 
dermatol, while Jada~sohn commends the emp loyment of ichtbyol. The 
application of dry powders of boric acid, Uiernuth, calomel, etc., is recom
mended by Pixley, Zeisler, and other !'urgeons. Cotes and Slater advise 
tbe application of nitrate of silver (gr. x-f3j) through tbe tube of an 
endoscope. Du1·in~ this stage tbe patieut s hould keep the testes constantly 
supported with a well-fitting- suspensory bandag-e, a. precaution which seems 
to le58en the ri.::k of the inflamruat ion spread ing to the epididym is. 

During the third :;toge, injections should be cont inued, and advantage 
may be sometimes derin·d froru tbe use of deep injections, applied tbrough 
a double catheter, or simply by using a syr inge with a long nozzle. 
Special forms of apparatus for this purpose have been <lf'vised by various 
su rgeons, among olbers by Reliquet, J\Jorgan, Dick, Durham, Windsor, 
Bumstead, 13i~elow 1 and Hewson. Harrison advises frrigation or douch
in11 of the utethra with a solution of su lpho·carliulateof zinc. H. H. Cur
tis employs, in all ~tages of the cli~ea~e, irrigations or retrojecti'ons with 
large quantities of hot water. Ju some cases, a sl ight discharge will per
sist long nfter the subsidence of all inflammatory symptoms; for these 
chronic: gleets, a very strong solution of tannin (3j-f,3j) will sometimes be 
~ound useful; it may be uF;ed as an injection, or the preparation described 
rn the U. S. Dispensatory as the glycn·ite of tannic acid may be applied 
on a sponge through the tube of an endoscvpe. This instrument, which 
will be again referred to, is occnsionalty useful in obstinate ca$es of gleet, 
b.y enabling the surgeon to ascertain the exact point to which local medica
tion ~bould be applied. It will usually be found that the continuance of 
tbe discharge is due to persistence of inflammat ion in some of the mucous 
crypts or follicles which line the urethra, or to the existence of a slight 
st~icture; in the latter cuse, the occasiona l pas~age of a full-sized bougie 
will be fo.und of service, and th is may be smeared, as s uggested by Unna 
11 nd Flerner with an ointment of nitrate of silv er in cocoa-butter, 
gr .. v-xx to ;5j; J. W. Williams has devised an" irrigating sound'' by 
which dilatation and local medication may be simultaneously effected. 

f~ ?'!~uf~\~3~i~~g ~~~mu la is given by Bumstead: Jl. Extract. opii 3j; Glycerinai 

31 
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During the later stages of gonorrbren., tbe general condition or the patient 
often requires the use of ~oni~s, with good food, and possibly mall liquor,,, 
or other forms of alcoholic stimulus. 

The plan of treatment sketched in the preceding pages is that whicli 
seems to me best adapted to ordinary ca,:;cs of urethral gonorrhrea, antl I 
have seldom found it necessary to resort to any other. Many surgeons 
place great relinnce upon the internal administration of certain stimulating 
diuretics, especially copoiba and cubebs, which they employ to the partial 
or complete e:i:clusion of the various injections which have been dc:scribed. 
These remedies are, however, both incoll\·enient and disagreeable, and I 
hclie\·e in the large majority of cases quite unneceBi::.a.ry, though they mnv 
occasionally prove usel"ul in the chronic stage of the affection. ~L'bey rnnj 
he ftdministered separntely or together, and may be combined with alkalil'o, 
and given either in pill or as an emulsion, or with salol in gelatine capsule:;. 
The oil of sandalwood may be administered in the same way, as 11iay 
methyl-blue, a remedy recommended by Adler and Einhorn. On account 
of the disagreeable taste and nauseating quality of copaiba, when swaJ. 
lo\ved, it bas been proposed to use it by enema, or as an injection for the 
urethra. I ha\'C employed the latter plan, bot without bene6t, and indeed 
it appears that the effect of the drug can only be obtained by allowing it 
to pass through the kidney, and thus medicate the urine. 

Other modes of treatment have been used, and may occasionally be 
tried with advantage i such are the application of blisters to the thigh, or 
even to the penis itself, painting the latter with tincture of iodine, the u~e 
of medicated bougies, 1 galrnnism, etc. 

Complications of Gonorrhcea.-'l'he complications of gonorrhrea 
which require special not.ice arc chordee, inflammatory bubo, strangury, 
retention of urine, hemorrhage from the urethra, perinea! absces!:i, and 
epididymitis. 

1. Ohordee consists of a painful erection, in which the inflamed state of 
the urethra prevents the spongy portion from becoming elongated to the 
same extent as the cavernous portion~ of tbe penis. llence the organ 
often presents a twisted appearance, and laceration of the lining membrane 
of the urethra, or of its :::ubmucous tissue, may take place, gi\'ing ri;;e to 
hemorrhage, or laying the foundation for the deYelopmL·nt of stricture. 
rrhc treatment consists in the use of camphor and opium by the mouth, or 
as a suppository, in the application of an ice-hag to the perineum, in in
unction of that part with belladonna ointment, or, as suggested by Otb, 
in the application of dry cold to the penis Ly Petitgand's met.hod of 
"mediate irrigatiou" (p. 56). lnbahtions of amyl nitrite ban afforded 
relief in some cases. 

2. Bubo.-The inguinal lymphatic glands occasionally become inflamed 
in cases of gonorrbrea, con~tituting the syrnpalhetfr or inflammatory bubo. 
The treatment consists in endeavoring to promote resolution by the appli· 
cation of blisters, or of the tincture of iodine around but not ovrr tbe 
gland; if suppuration occur, the pus should be evacuated t.brougb a small 
incision made in the direction of the long axis of the body, and the afler· 
treatment should be conducted as in a case of ordinary abscess. 

3. Strangury and Ve~ical ln·itation may arise from inflammation of 
the prostate, of the seminal vesicles, or of the Dl'Ck of the bladder; or, at 
a late stage, apparently from an atonic state of the part; the treatment 
consists in the use of warm fomentations and hip-baths, with anodynes, 

1 Bongies, or urethral suppositorie3, containing iodoform and the oil of eucalyptu~, 
arti recoOJmtlnde-0. by Cheyne. 
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such as Dover's powllcr, or the tincture of hyoscyarnus. The introduction 
of Jumps of ice into the rectum is highly corumendecl by Iloraod. When 
or the atonic form, ndvantnge may be deri\·ed from the use of the mineral 
tonicR. 

4. Retenlio11 of Urine , if dependent upon spasm or inHammatory swell
ing, should be treated by the use of the warm bath1 with full doses of 
opium, and pcrhap:; leeches to the perincuni, catheterization being avoided 
ifpos!-liible. lfan inRtrument be require?, a. l°:rgeflexible cat_hele1· sh_ould 
he U!'ed without the Nlylet. If the retention arise from prostat1c or penneal 
absces~, or from stricture, other measures may be required, which will be 
1lc:-crihed in the proper pince. 

5. Urethral HP.morrhaye may occur in the form of capillary oozing, or 
ma,· result from rupture or laceration of liirge vessels, n:;; a consequence of 
chOrdce, or of attempts at catbeteriz11Lion. 'rho treatment consi8ts in the 
local ut::e of cold, or in pres.::;ure, applied b_r intL"Oducing a full-sized catbet.er 
and strappin~ the penis to the iu:strurucnt . 

6. Perineal Abscess may occur as a complication of gonorrbrea, and be
~ide ca.using great suffering, ma~- gi,•e rise to retention of urine; the treat
ment cousi:;ts in LIH' u~e of poultices or warm fomcntalions, with an early 
incbion in th<' median line, so as to pre,·ent, if possible, the abscess from 
opening into the urethra-an o<'currence 
which would almost certainly be followed 
hy the formation of a perinea! fistula. 
An early incision is al.so required in the 
rare caf:e or an Urelhml Ab . ..;cess appear
ing in front of the scrotum. 

7. Epididymitis, Hen1ia H1.nnoralis, 
Ot Swelled 1'e . ..;licle, j..., one of the must. 
important complications of gonorrhcea, 
rarely occurring before the third, and 
usually as late as the :sixth week of tbe 
1li,.,ease. From the fact that it commonh' 
nppcnrs as the discharge from the urclb1:a 
b dimini~hing, it was formerly consid
ered a. sympatlietfr or metastatic affec
tion; but it is now pretty \mil e~tablished 
that it is mereh' the re ... ult of the exten
~ion of inflamnia.tion from the pro!-itatic 
portion of the urCLhra, through the ejacu- Fm. z.i7.-(;onorrhreal epidlclymitil. 

~~,~~~~y~~i~~s a:;:clm .~~: r~~~~~e~~· t~~ t~~~ (LISTON.) 

lli!i uself. The lejt side is more often affected than the 1·i9ht, probabJ.,
heca.ui:e, as mmally hanging lower in tbe scrotum, the left testicle is natu
~·olly lei:-s well supported by tha.t structure; both testes are occasionally 
mroh-cd, rarely at the same time, but more often in succession or alter
nately. 'l'be symptoms are those of a.cute innammalion in any tense struc
tn_rc, great pain and tenderness, e~pecially O\•er the region of the ,:rlobus 
~llnor, and .marked swelling, which is , however, chiefly due to effusion 
mt~ the lUDlc_a vaginalis (a<:ule liydro('ele). 'l'hc diagnosis from orchitis, 

first
1
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r~a ~r0~~~,~~s:,f a~l~e b~5~~sfr:~~r' t ~= 11Jo~~lli);,a~f 0 :
1:f ~b~ ~/a':~~~ ~1st~: 

th~. region of the epiclidymis. Epididyrnitis affecting an undescended 
test1_clc, or one retained iu the inguinal canal, mu.y be mistaken for inflam
mation of a lymphatic gland, or for strangulated hernia; but the true 
nature of the cn!;e, under such circurustauces, will be at once suspected, if, 



on examining the scrotum, the testis be found absent from its place, The 
prognosis of swelled testicle is always favorable, Lut. the globus minor 
may become permanently obliterated by the inanmmation, and, if thiK 
should occur on both sides, the patient would, of course, be rendered 
impotent. 

The treatment which I hM·e for many years employed for this Rffectiou, 
when seen in the acute stage, is that which was :-;uggestcd by Petit, and 
recommeudecl by Vidal (de Cassis), and which has been since revired ~.Y 
H. Smith. It consists in making a puncture or limited incision into the 
inflamed organ at its most tencl~r part, with a sharp and narrow ~traight 
bistoury; a few drops of blood follow the withdrnwal of the knife, and the 
pain is almost insta.ntancou!<ly relieved, the tenderness quite or almo~t 
disappearing within twenty-four vr forty-eight hours. The patient is con. 
lined to bed for a few days with the scrotum supported on a pillow, and 
covered witlJ a cloth dipped in cold water, or in lead-water and laudanum. 
The use of urethral injl'ttions !'bould be temporarily discontinued, and 
may be resumed, if necessary, wbcn the acute s.v mptoms have subsided. 
Iodine ointment, or some similar sorbefacient, may be used to remO\'e the 
induration of the globus minor, which often remains after all teudernet3s 
bas disappeared. This mode of treatment bas proYed in my hnnds per
fectly i::atisfactory, the patient being at once relieved, and resolutioo 
following without any unfavorable occurrence. Seve1·al cases have, how· 
ever, been recorded by Demarqua,y and Salleron, in wbicb hernia and 
complete extrusion of the seminiferous tubules followed the incision, thr 
patient being thus effectually tastrat<·d on the affected side; the incision i~ 
sa.id, in Salleron's caf.l.e, not to have exceeded one centimetre in length
about four-tenths of an inch. On tbe other hand ruay be placed the re
markable success obtaiued by Yiclal and Smith, the former surgeon haring 
puncturf'd four huudred tt>stcs, without one bad result, while the latter de
clares that the method bas sen·ed him well in five hundred ca~es. To 
guard against the accident which occurred to Demarquay and Snlleron, it 
would be prudent, however, to limit the incision to one not exceeding a 
quarter of an inch in length. This little operation appears to act by re· 
lieving the tension due to the want of expansibility of the tunica albuginell; 
it is therapeutically analogous to the incisions practised in tnses of para· 
nycbia, aucl, in the words of Mr. Hutchinson, "appears to relieve pain 
much with the same certainty that iridectomy does in acute glaucoma." 

Other modes of trei.ttn1e11t have been recommended for epididymitis, 
among which may he mentioned Yelpeau's plan of making nurnerou~ 
punctures of the tunica vaginalis with the point of a lancet; Frh:ke'smethod 
of strapping the testicle with a.dhe8ive plai:;ter (very painful during the 
acute stage) ;1 the a.pplication of ice, as advised by Horgioni, of iodoforn1 
ointment, as practised by Alvares, or of subnitrate of bismuth in the form 
of a paste, as recommended by Comingor; Langlebert':3 method of :;ur· 
rounding the scrotum with wadding and India-rubber cloth, and applying 
a. suspensory bandage; and tlrn plan recommended by Rouse, who relie~ 
chiefly upon the admiuistration of opium, in doses of a grain, night and 
morning. The plan formerly advised in most text.books, and still fo.,•ored 
by many surgeons, consists essentially iu local bleeding· and the free use ~f 
tartar emetic and cal om el-in the adoption, in fact, of a decidedly 0 anti· 
phlogisticn course of treatment. 

Among the rarer complications of gonorrhrea must be mentioned perito· 

l Hawes and T. R. Chambers have devised ingenious means of applying elastic 
pressure by India-rubber bags, which are indattld afttlr aJjustmt1nt. 
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nilis and subperiloneal abscesR, due, according to Faucon, to irritation 
trausrnittcd from the vas deferens, seminal vesicles, pro:;;.tate, bladder, 
ul'etcrs, or kidnc.vs. Spermalo-cystilis, or inflammation of the seminal 
\·e~icles. is said h_v F. B. Robinson tu he a. frequent sequel of gono1-rhrea. 

Balano-posthitis, or External Gonorrhcea, is the rrn,me given to 
inflammation of tbe prepuce and g lans penis. When con lined to the latter, 
it is called balanitis, and wben limited to tbe former, postliiliti. 'l'bis 
:illi.•ction i~ usually due to exposure in coitu:::, but may result from the 
irritation caused by the accumulation of smegma, in cases of phimosis, or 
i11 pcrson:"i who neglect ablution. It is chie fl y seen in those whose prepute 
is elongated, and may be Hry gcnerall.Y prevented by the practice of 
circumcision, the cornring of tbe glans losing the charnctcr of rnucous 
membrane after this operation, and becoming asi:;imilatecl to skin. The 
symptoms arc those or ordinary muco-purn lcnt inflammation, and the 
tllfection is often accompanied with a. temporary phirnosis. The frealment 
eon.,ists in the application to tbe inflamed surfaces of the so lid :;;.tick of 
11itrate of sih·cr, or in p11ckin.1?" the prcpntial fold with lint dipped in a 
~olutioo of tbc same snit (3j-f 3j), tbe who\P pen is bein,~ then surrounded 
with au evaporating lotion. lf phimosis exi~t. it mny be necessO.l'j' to 
rrlie,·e t his by an opcrntion wbich wil l he desc ribed in another portion of 
the volume. An erosive rircinale fonn of balanili~ it:i described b.'· 
Herda! and Bataille as clue to the prc1'ence of n microbe. The d i:-ea;;e is 
contagious, and is best treated by tbc application of sih•er nitrate, carbolic 
acid, or corrosive i::nblimate. 

Gonorrhc:ea of the F em ale Gen erative Otgans is usually lim
ited to the t·uluo-vagiilal canal, tboug-h the urethra is occa~ionally aff<•cted, 
a:-; are likewise the lining membranes of the uterus and Pallopian tubes. 
The ovaries may be ~econdarily iuflamed (furnishing a pathological analog-y 
to the swelled t<.•sticle of the male), or pe1·itonitis may ensue from the 
l'~cape of gonorrhreal matter into tbe ca,·ity of the abdomen. The symp
toms are tboo:e of acute inHamma.tion, attended witb profuse muco-purulent 
rli~charge. 'l'he diaqnosis from leucorrbcca. and from ordinary vulvo-vagi
niti:s, is often difficult, and occasionally impos:.:;ible. Lcucorrhcea usuall.v 
proC'eeds chicUy from the womb, while g-onorrhcca affects principally the 
exterior parts, but these positions may be occasionally reversed. Muco
purulent nih·o.rnginitis may, as is well known, result from various cau:o:.cs 
independently of contagion, ~ueh ai:: exposure to cold and moisture, the 
pre:;ence of a!l.carides, external violence, ma5turhation, or immodernte 
coitus. Ile1we, the surgeon should he very caut ious in pronouncin,!!' an 
opinion as to the nature of a suspicious discharge in a woman, and par
ticularly in a female child, as va;:rioal discharges in children are not 11nfre-
11ucntly made the ground of criminal accusu.tions against totally inno<'ent 
per;:;ons. Even the implication of t.he urethra is not positive, t.boug-h it is 
('Crtainty prima.Jacie. evidence of tbe inflammation be ing the result of 
impure contact. 

'l'he treatment of gonorrhce!l., in the femu.lc, should, during the acute 
~ta;.:-e, be limited to the use of laxatives and diapboretics, with warm hip
hat hs and emoll ient fomentations to the exlernal parts. Ju the subncute 
:-.tagc, astringent injections (especially of n.lum or sulpbn.tc of zinc) may 
he used, the patient app lying tbem herself by means of a self-injecting 
enco~a apparatus (in quantit ies of not less than a pint), or the surgeon 
makmg the application through n. speculum. In either case the patient 
should be recumbent, with the hips somewllat elevated. After the use of 
an _inj<'ct~on, it is well to keep the inflamed su1·faccs a.part by introJuc:ing n. 
strip of lint, or a small tampon, dipped in the astringent solution. Another 
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plan, proposed by Simpson, is to introdure medicated pessaries, or \·aginnl 
suppositories. "Vagina} poultices arc employed by 'Fournier. Wbcn the 
urethra is affected, injections may, if thou~ht propf'r, be employed as in 
the male, or copaiba and cubebs mu.y be adm iniste red internally. The in
flammation may persist in the vulvo-rnginal ducts and Cowper's ~lands 
long after apparent rcco\·ery. Bubo rarely follows gonorrhrea in the female, 
but, when met with, should be treated as iu the male. 

Ophthalmic Gonorrhcea, or, as it is usually called, Go11orrhceal 
Ophthalmiu or Uonjll1wti·uitii;, is produced by direct inoculation of the 
palpebral or conjunctiva) mucous membran<" with gonorrhmal mntter, ~ncl 
must not be confounded witb a form of opbtbalmia principally affecting the 
sclerotic, which is dependent upon what will be presently described a~ 
gonorrbceal 1·heumatism. 

Ophthalmic gonorrhcea usually affects bu' one eye, more frequently the 
right, and runs a very rapid course, ending, if not checked, in destruction 
of the organ. It is more frequent in men than in women, and i~ belicvt'd 
by some writers to accompany only cases of urethral gononhrea. Thr 
symptoms arc first manifested in from ~ ix to eighteen hours after inocula
tion. The discharge, at first thin, soon becomes thick, purulent .. ond pro
fuse. 'l'he conjunctiva is the seat of :rrcat chemosis, risin,;? abo,·e and 
partially overlapping the cornea, while the eyelid~ swell and often com
pletely close the eye. The cornea soon becomes hazy. ulccrntion occurf: 
(usually nenr the margin), perforation follows, withperhapsprolapseofthe 
iris and consequent stephyloma, or the whole cornea ma.v slough, in which 
case the eye is of course inetrievably lost. 

The treatment must be botb constitutional and local: the practice of 
depletion which was formerly common in these cases, is now generally 
abandoned, it being recognized that the disease is invariaLly oneofdepre:s
sion. The bowels having been relieved by n laxetive, the patient bhould 
be at. once put upon the use of quinia, with or without the miueral acid~. 
and should take concentrated food in the form of beef-essence, with alco
holic stimulus, if required. The local treatment is of the big-best impor
tauce. 'l'be sound eye should be protected by the appliration of a compress 
of charpie, held in place by a. disk of adhesive plaster co ,•ert'd with collo
dion, or by the use of an ingenious bandage devised by Buller, which con
sists of a square piece of Mackintosh fitted with a watch-glass, and fabtenrd 
by aclhesi,·c plaster, g-reat care being taken that the discharge does not 
obtain entrnnce beneath the 8hield. If there be much cberuosis, raJiating 
incisions throngh the swollen conjunctiva may be practised, as recommended 
by 'l'ynell, and in the earliest stages, before the use of cuustics is permi:;sible, 
iced compresses dipped in an a~eptic solution, or Leiter's tubes (page 56), 
should be applied to the swollen lids, while the conjuncti\'al cuJ.dc.:-ac should 
be frequently cleansed with a saturated solution of boracic acid, or a ~olu
tion of bichloricle of mercury (1-8000). Whco the secretion becomes thick 
and purulent, and the conjuncti\·a assumes a vehet.'' aspect, a strong ~olu
t ioo of nitrate of silver (gr. xv or xx-f3j) should be frecl.v painted with A 

~:~:~l~s~b~~~i~~~~hp~;:1~st~~bii~~~~~~dwsl~~~a~~:· s~1~·~l~~ ~~·~~1~\:e~~-:~:1:df~,~ 
with a gentle stream of tepid or cool water, or neutralized \'dtb a. solution 
of common salt. 'l'his application may be repeated once or twice a day, 
according to the severity of the case. 'l'be accumulating discharge m~1:"t 
be very frequently washed away, preferably with the boric or corrO!:lVl' 
sublimate lotion, though many surgeons have employed with safo;facti.on 
solutions of sulphate or chloride of zinc, alum, carbolic acid, or cvanidc 
of mercury (1-1500), aqua chlorinata, the trichloride of iodine, or Copious 
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irrigations of permanganate of pohtssium, applied with a syringe, or with 
an irri).!'alion apparatus, n 1rood form of which has heen described by .Mr. 
Edg-ar Browne and Mr. Collins. 'l'he lids should be anointed with pun• 
''uscline a.nd the drug freely applied to the conju11ctival cul-de-sac after 
rach cleansing. Free and, if necessary, repeated division of the externnl 
canthus, so as to relieve the c.\'C from pressure, is recommended by Yan 
Buren a.nd Kevcs, while Crilchctt went further, and in a bad case lli,•iclcd 
the upper lid :is fn.r as the margin of the eyebrow, ~c>parat.ing the flaps thu~ 
made, and kec1>ing them apart with sutures attached to lhe brow during 
the whole cour::;e of treatment, the lid being sub::;equenlly restored b." a 
plastic operation. If ulceration of the cornea occur, inlitilln.tions of atropia 
i:;hould be resorted to, so as to prevent, if pos::;ible, prolapse of the iris. 
Under similar circumstances some surgeons prcfor the use of eserine; if 
perforatiou has actually occurred 1 1tnd prolapse of the iris has ta.ken place, 
the 1dtcrnate use of eserine or piloca.rpine, and at.ropi:L, may effect reduc
tion, but the ordinar_, .. operntions for recent hernia of the iris a.re not pC'r
missi\Jle a.t this stag-e. Cold applications may be employed throughout 
the duration of the di:M1se, if agreeable to the patient, although hot com
prei=-;.:es often answer a useful purpose, especially if the vitality of the 
cornea. be threatened by the pressure of the surrounding exudations. 
Opium may be given in full dose~ to relie\·e pain. 

F1GS. 248 :'l.nd 2~9.-0phthalmic gonorrhcea. (DALKYMl'LE.) 

As lhe severity of the infta.mmation subsides, the application of the 
FitronA: solution of nitratC' of sihrer may be stopped, the use of the mil<ler 
remcrJ.1es being coatinut:d until con"alescence is e::;t:tblished. .A. f!ranulo.r 
condition of the lids i~ sometimes left, requiring the occasional application 
of the sulphate of copper in substance. 

Counter-irritation, by blisters or tincture of iodine, applied in the form 
of a horse~hoe to the brow and tem1)le. has been hi:;rhly recommended in 
Ca:-es of ophthalmic gonorrhrea b.v Furnenux Jordan. In the earlier 
stages of the affection, the application of a few leeches to the temple will 
oftenalfordrelief. 

Gonorrhcea affecti ng the N ose, Mouth, Rectum, or Umbili
cus, pre~uts no features of special interest; in each locality it requires 



488 

the ?Se of emollient appli~ations du1:ing the acute stage, and of Rtimulating 
astrrn ,itents at a later periorl. Roomsky bas observed a number of cuscs 
of buccal gonurrbcea in new-born infants, infected by the maternal passages 
during parturition. Rectal gonorrhcea may prove an occasioual cause of 
organic stricture of that portion of the alimentary cann.J. 

Gonorrhceal Rheumatism is a sequence of gonorrbrea which is 
almost exclusively confined to the male sex, and which, in tbe rare instn,nccs 
in which it is seen in women, seems to be dependent upon implication of 
the urethra in the gonorrbceal affection, nc,·er occurring, acccrding to Cul
lcrier, in cases of simple va;:rinal gonorrbcea. It il'i, in fact, u. rnrietv of 
urethral feuer, and is probably due to the absorption of septic nmtirial 
irencrated in the rnuco.purulent secretion of urethritis, being thus (as has 
already been remarked) a mild form of py::emia. It has been objected, by 
R-ome, to this explanation, that, if pyremic, tbe disease i;;hou ld ari~e equally 
from vag-inal as from urethral gonorrbrea, and it has been maintained that 
its invariable urethral origin indicates a peculiar sympathetic connection 
between the urinary canal and the artic~1Jations, and that the affection 
must therefore be considered metastatic. Other writers have regarded the 
connection as accidental, and ba\'e taught that a rheumatic diathesis is a 
necessary antecedent i while others, again, have looked upon the rheumatic 
manifestat:ons as indicating the essential identity of gonorrhooa and syph· 
ilis. It is well established, however, that, in very many cases, no antece
dent rheumatic diathesis can be traced; while, apart from the total wont 
of resemblance between this affection and constitutional syphili~, and the 
fact tbat tbe latter does, and that this does not, arise from vnginal infec
tion, the absolute diversity of the disease bas been :o;o clearly cstabli:ihed 
h.v the unerring test of inoculation, as to render the suggestion of their 
identity scarcely worthy of coni;ideration. 1'be notion of metastasis is dis
proved IJy the fact that the urethral discharge does not usually disappear, 
but i~ rathel' increased, upon the development of the rheumatic symptoms, 
while the anatomical differences in the structure of the urethral and vaginal 
mucous and submucous tissues are quite sufficient to account for the oc
currence of sept ic absorption from one and not from the other. 

Gonorrhceal rheumatism affects principally the joints (particularly the 
knee and ankle), the synovial bursre, the mnsrles and tendons, and the 
sclerotic coat of the eye, from which, however, it may extend to the con
junctiva, or to the iris and cornea. The articular symptoms resemble 
those of rheumatoid arthritis, rather than those of acute rheumatism, the 
clisertse not tending to attack ruauy joints in succes~ion, and being very 
rarely accompanied with cardiac complicntions, though blcnnorrhagic CD· 

docarditis is described by Lacassagne, De.,;uos, Marty, Baudio, Railton, 
Dfaiguac and Mou~sons, and Cianciosi. The joiuts are painful and swol
len, and occasionally reddened i the inflammation rarely ends in suppurn· 
tion, but not unfrequently in false anchylosis. The muscular affection is 
principally manifested in the fleshy parts of the thi;.rb and arm, and in ~be 
soles of the feet. Gonorrh.ceal Rheumatic Ophlhalmia is attended w1Lb 
pain, dimness of vision, photophobia, and lachrymntion; if theconjuncliva 
IJe much involved, there may be a muco.purulent discharge. hut there is ool 
much chemosis, and the cornea. very rarely ulcerates. Vnrious authors 
ha,·e looked upon this as a definite form of conjunctivitis, accompanyin . .!! 
gonorrhrea. and depend in,µ- upon an exacerbation of the rheumatic diathC!ilS 
produced by the primary disease. Gonorrhreal lrilis may result in adh~· 
~ion to the capsule of the lens, a,nd permanent impairment of \1 i.,;ion. Jt1:. 
a rare form. of the disea.::e, and does not actually accompany the attack o.r 
gononhrea, but follows a rheumatic arthritis, usually of the knee. Pen-
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r·arditis and Endocarditis are occasional complications of gonorrhceal 
rheumatism, and sometimes follow gonorrba>a without the occurrence of 
other rheumatic symptoms. According lo Marty , the aortic are mo1·e often 
affected than the mitrnl vah·es. setj has met witb two cases of gonor-
1·hrral pleurisy. 

'J'hc treatment of the articular affect ion is best conducted by the use of 
repeated blisters and by the internal ndministru.tion of anodyrrni-;, with or 
without quinia, according to the constitutional co ndition of the pnlient; 
in the later slagrs, compression by means of adhesive strips may hf' em
ployed 'vitb ad\•antage. If suppuration be imminent, tho intra-articular 
fluid may be withdrawn by means of a capillary trocar and aspirator, as 
ad\'i:-;ed by Laboull.Cne. 'l'he iodide of potas:-ium is particularly adapted 
to those cases in which the muscular and fibrous structures a.re affected, 
and may be ,iri,•en in ln.rµ-e doses. The same remedy may be employed in 
tlw ophthalmic variety of the disC'nse an<l may be supplemented by the oil 
of turpeutine, in drachm doges, if the iri:s be invoh·ed; in the latter case in
~tillntions of atropia should also be prncli~ed, while astringent co llyria. may 
be required iftbere he much conjuactivitis. Counter-irritation, by bli!~ters 
or iodine, may be applied to the temples, if thought necessary, or a more 
permanent effE>ct may be produced, as suµ-gestell by 'l'hom son, by applying 
the mouth of a bottle contain in ,ir a sma ll quantity of bromine-a brief con
tact with the vapor of th is powerful ageat sufficing to produce an eschar 
which will continue for several weeks. 

CUANCROTD. 

The Chancroid, or Simple Venereal Ulcer (often called Soft, 
01· Non-infecting Chancre), is a strictly local infection, resulting from 
l'Ootnct with the secretion from a sim ilar sore in the same or another per
::.on 1 It is usually acquired in impure coitus, but mny be mediately trans
mitted by means of towel:;, etc. Surgeons, or accoucheurs. nre occnsionally 
infected in the di:;charge of the ir professional duties, particularly if they 
happen to h1:tve abra~ions on the fingns at the moment of exposure. Fin
ge r, Ducrey, Unna, and Kreftiug- believe that they have i::.olatcd a special 
lnwil\u:;, which they consider to he the cause of chancroiU. 

Locality.-Any part of the body may be the seat of cbancroid, though 
the most Ut:iual position i:S, of cour13e, the generative organs-in the male 
nhout the preputial fold, corona glandis, frrenum, and urinary meatus, and, 
in the female, about the ll)'lllpbre, or os uteri. It was formerly s upposed 
that the cephalic region was insusceptible to this affection, but it is now 
known that the chancroid can readily be artificially inoculated upon the 
fncP, and at least seven cases (Pucbe, Profeta, Diday, Labarthe, R . W. 
'1'11..dor, Venot-two ca.se8) are on record, in which a cephalic cbaucroid 
re:-;ultt>d from the ordinary mode of contagion. 

Course .-'l'be cbancroid ha.s no period of incubation, tbe varying inter
,·als between exposure and the appearance of the sore depending upon 
whether the contag-ious matter i:; deposited upon an ahraded, a d(•lico.te and 
soft, or a. thick and cnllous surface. When artificially inoculated, the first 
symptoms appear within a few hours, the inoculated point bccomiag ele-
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vated ancl surrounded with n. red areola, in the course of the second or thin! 
day. The pa pule thus formed in another day become:-; a vesicle, nnd suh
sequentl.v a pustu le, which either bursts, exposing the chancroidnl ulcE'r, 
or dries into a sc<'tb beneath which the u lceration prog-resses. If tbe rhan. 
croidal matter be deposited in an ab_ra~ion, the ulcerative stage may be,!!in 
at once. The fully formed cbancro1d 1s thus usually developed from four 
to six days after exposure, 1 and appears as a round ulcer, from a line to 
half an inch in diameter, unndherent to the suqjacent t issues. with sharp. 
cut edges, as if punched out of the skin, covered with an adherent gray 
slough, furnish ing pus which is auto-inorulable,2 and n.t first surrounded 
with a rt>cldish areola. It is commonly multiple, eighty percent. ofnffeckd 
persons having, nccording to Fournicr's obsen'ations, from two to six sores 
each. The chancroid may present, at its base, a slight degree of bnrdne~~. 
which is tLe result of inflammatory action, but which must not bemistnken 
for the induration commonl.v observed in the truo chancre, or initial lesion 
of syphilis. According to Balzer, microscopic examinat ion nlways show!) 
tbe prei::ence of elastic fibres in chancroids, mingled with pus corpuscles 
and epithel ial cells. 

Bvbo.-'l'be cbancroid is not unfrequently followed by swelling of the 
inguinal glands, or bubo, wL icb may come on at an early period, but 
from the risk of which tbe pat ient is ne\'er free as long as the cbancroi<lo.1 
ulceration continues: Puche met with it thrre years after infection.' Tl1e 
bubo which follows chancroid may be of the simple inflammatory vnriet.\', 
such as is srcn in cases of gonorr bcea, or after injury i or may IJe the re,.;u]t 
of direct absorption of chancroidal pus, in whicb caRe it rece ives the name 
of virulent or <·hancroidal bubo. rrbe chancroidal bubo is usually mono. 
lateral, and commonly on the same side as the sore from which it ori~i· 
nates, though it is occasionall.'' Reen on the opposite side, as tbe result of 
the interlaccment of the lymphatics on the dorsum of the penis. It affects 
only the superficial glands, and only one at a time; hence, it is Raid to be 
monogangUonir. The chancroidal bubo invariably tend:; to suppuratiou, 
the re5ulting ulcer being precisely analogous to the original chancroid, and 
furnishing a contagious and auto.inoculable pus. Sometimes suppuration 
occurs first in the areolar tissue around the affected lymphatic gland, whC'n 
the ah~cess will not assume the chancroiclal character until disintegration 
of' the gland itself has begun. The cbancroid and chancroidal bubo ho.re 
little or no tendency to a spontaneous cure. While one nicer is healing, 
others may be produced by auto.inoculat ion, and fresh glands involved by 
absorption, the disease, perhaps, beg-un thus prolonged until the patient is 
carried off by some intercurrent affect ion, or dies utterly worn out by sup· 
puration a.nd long-continued suffering. 

Complioat ions.-A chancroid may be complicated by the existence 
of warts or vegetations (which are by no means necessarily of a. venereal 
or igin); by inflammation of the penis and prepuce, which may lend to 
phimosis cir paraphimosis, or to ,i:rangrcne of tbe prepuce i by the co~xi,.t· 
encc of g-onorrhrea or of sypbili:;; and by phagedamic or serpigwws 
ulr-ernlion. 

Phagedrenic Ulceration is a very serious compl ication, and is apparently 

1 F . N. Otis, howevtir, records a case in which the chancroid did uot appear until 

th~ !1~~1:t ~1:~;~:h0~!,~~~~ r~:~:l~t1~~1,~'.lpt~~~~;1~~111::1:~:a~1e per.~Qfl a sore of the iamt. 

nature as that from which it was derived . 
8 Acco.rding to !Iorttiloup, chancroidal pus may he ai.JsorLed and remain latent in .a 

lympl~at1c gland for _many months, finally causing a true ohaucroidal bubo long after 
the original chancro1d has betln completely heali::d . 
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due more to the const itutionnl condit ion of the patient than to any pcc11-
linr \'irulence of the source of conta~ion i it is, in other words, not a distinct 
rnricty of chancroid, but a complication which may atfrct any simple 
renereal sore. Jts occurrence is sometimes traceable to distinct io;ourcrs 
of clcprcs~ion, su<.' h as intemperate habits, the previous existence of syphilis, 
or the abuse of mercury. The phaged<"Cnic chnncroid is attended with wide 
and deep ero~ion of tissue, a considerable portion of the head of the penis 

~~~~~i~~:s~~~tl~~i~~e:r~;;~C~l i1:1~~~· ~f~,~~et ~~1: ~~~~:~o~;;~~nl~a~h1~c~·:~~~~~ 
'l'he ulrcr is usunlly covered with a yellow ish.gray, pultaceou~ s louµ-h, the 
appearance of which is compared l.Jy Biu·ton to tlrnt of melLcd tallow, 
though the slough may in other cn~es be blackened by exposure. Phagc
da•nic ulceration may attack a chancroidal hubo, aud drath may result 
under such circumstances either from exhaustion or from hcmorrha,!re-hy 
the giving way of the femoral artcry-ns happened in a case recorded by 
Sir A. Cooper. 

Serpiginou."l Cha11rr01'd.-The serpiginous or rreeping <·hanr·1·oid differs 
from the prccedin~-. chieAy in pur:rning an ext remel.v chronic course. 'J'Lis 
complication, which is fortunately rnrc, is exe:ecding-ly intractitble, oc:ca
::;ioanlly pcrsi::.ting for many years. It usually occur~ iu tbc i:rroin, atlnck
ing, perhap~. nn open cbancroidal bu Lo, and slowly creeps onwarrl:o:1, eroding 
the adjoining s.kin at one part, while a thin blue or violet cicatrix furms at 
the opposite ~dcle of the ulcer It is chiefly seen in persons whose consti
tutions ham been undermined by long-cont inu ed want and neglect. 

Diagnosis.-From herpetic or aphthous eruptions 011 the prepuce or 
,l!'lani'\ peuis, and from excoriations from mechanical cau:,es, tbe chancroid 
may be ordinarily disting'uif:ibed by the fact that the former mnke their 
appearance almost immediate].'~ after the suspicious connection, while the 
!utter is not usuall.v full:• d(•velopcd before the fourth day. Jn some in
!'tnnce~, however, the diagno.e:is is extremely diflicult, though it may be 
1ll•termined b) observing the further progre~~ of the affection, or by inocu
lation, which, in the cai:-e of herpes, etc., will g- ive a purely ncgathrc rrsult. 
Hthcchancroid be situated within the urethra, it may simu latcyonorrhr.ua; 
if within the rervix uteri, leur·orrhcea; and if on the glans, and compli
cated with phimoi:ii~, brdamli:s Here, again, to ascertain the nature of 
the alfcction, it may somctimei; be nec·c~snry to resort to inoculation, which 
pr()('ecdin:;, if the affection be chancroidal, will result in the formation of a. 
chnncroid, hut in the case of gonorrhcca, etc., will result merely negatively. 
'l'he diagno:-\is from chancre, or the ini tial lesion of syphil is, will be con
~iclered when we come to speak of tbat affection. A II of tbese diseases may 
ex:i:'4 to~cther, and it thus sometimes happens that th~ same woman may 
infect three persons differcntlv, according to their several i:;usceptibilitie:;, 
givin~ to one gonorr bcca, to it.nother cha.ncroiU, n.nd to a third syphilis 

Prognosis.-The prognosis of a case of unco111plicated 1·hancroid, if this 
be properly treated, is always favorable; the phagedrenic chancroid is a 
more ~erious affection, frec1uently entailing considerable los~ of subtitance, 
~hou~b rarely cndangerinµ-Jife, unless neglected; the serpiginous chancroid 
is tlw most intractable form of the affertion, and the su rgeon should be very 
guarded i11 his prognosis of a ca~e of this kind, as, though not in itself 
nttcndcd by any particular risk to life, it often persists for years, in spite 
of the mo~tjnclicious treatment. 

Treatment.-! sha ll first describe the treatment of the ordinary chnn
croid: or ~irn pl e venereal ulcer, indicating subsequently the modifications 
~·C'qu1recl by the rnrious complication s of the <li!.l'eose. Ju the first place, it 
IS to be ob~er\'ed that, as the chancroid is a btrictly local affectioa, it re-
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quires, in itself, merely top ical treatment. If any co nstitut ional rcmcdir~ 
are to be employed in a case of chancroid, they are on ly suc h as are i1uJ i. 
cated by t be patient's general conditi on, without regard to the particular 
disease with which he is affected. rrbe first object to be accomplished, ns 
soon as the surgeon has made up bis mind that he has to deal with a 
chancroid , is to appl,v some agent which will entirely destroy the wholC' 
8urface of the ulcer, t hus removi ng at once the tendency of the disease to 
spl'ead, and converting the sore in to a healthy gran ulat ing smface. 1 'ro 
do this, various form:'i of caustic may be employed, t he best, in my judfl". 
ment, being the strong nitric acid. The su rface of t he sore ha\•iog bee~ 
carefu lly dried with lint, the acid is applied on the end of a piece of sort 
wood, well rounded a nd s moothed (tbis is better than a ci~mel's- b air brush), 
in such a way as to reach every portion of the ulcer. E\·ery cranny and 
crnck should be penetrated, as any portion or the c bancro idal surface which 
escapes will inoculate the whole ulcer. After the acid has remained a few 
moments, it ma~' be washed off with a stream of cool water. The effect 
of the application is to conver t the w hole surface in to a s loug-h, upon the 
detacbmcnt of which a healthy ulcer is left , which rapidly fill8 up and he. 
comes cieatri zed, t he pus, however, retaining its contaµ-ious eharacter until 
the ulcer is almost, if not until it b quite, healed. If there be a numl>l'r 
of chancroids, or if the surface to be cauterized be very exten:.:.ivc, it may 
be neces;;a ry to resort to anre3thcsia. before apply ing the acid, or, as has 
been recently suggested, a preliminary appl icat ion of carbolic ac id may Le 
made, so as to utilize t he local anrestbet ic power of this agent One ap
plication of nitric acid, if tborougb, is suffic ient ; but it occasioually happen:'\ 
that, in spite of the surgeon's care, some portion of the ulcer cscupes, when 
the cauterization must be subsequently repealed ouce or oftener. After 
the cauteri zat ion, water-dress ing or lim e-water ma_v be applied until after 
the sep~mit i on of the slou/!hs, wben tbe remaining- ulcer should be trcatf>d 
upon ge11erJtl principles. Black wasb (ca\om el ;)j, lim e-water Oj) unswm 
a \·ery good purpose as a stim ulating astring-ent, but bas no ~pecific \'irtue. 
A solution of salicyl ic acid is recommended by Boyland and Au tier. Iodo
form, in powder, in the form of oin tment (gr. X\' to xxx-3j), or in solution 
with glycerin a nd alcohol ( iodoform 3iss, g-lyc<'ri n f3vj, alcohol f5ij), is an 
excellent a.pplicat ion, which has been particularly recommended by Iz11.rd 
and by Damon. The solution may be employed as long as there i.s profu::-c 
E-uppuration, while the powder and oi n tment a re particularly useful in a 
later stage of the affection. Resorcin, applied as a powder or in a wa.lcry 
solution ( l -4), ha::; been successfu lly employed by Leblond and Fi~siaux, 
and bas the advantage over iodoform of not possessing its penetrating 
odor. Iodol a nd europhen may also he used as substitutes for iodoform, 
the latter, besides being unobjeetiona.ble as regards odor, being so light that 
it!s "covering power" is very g-reat 

Chancroid in the Female shon ld be treated in the same way, the acid 
being carefully applied in these cases through a suitable sp~culum i. b\~ck· 
wasb may be used as an a.fter-dresRing, or the arom'ltic wrne,1 wh1rb 1:;_a 
more eleg-ant t hough somewhat expensive preparation. If the chancrotd 
he seated in the 1nale ureth1·a, at such a point that it cannot be seen hy 
SE:parating t he lips of the meatus, it may be touched th rough tbe tube of 
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nn endoscope wilh a strong solution of nitrate of sih·er (3ss-f3j); the 
uoe of uitric acitl in this situation is undesirable, on account of the risk of 
a. 8trietu re following its caustic action. Cbancroids on surfaces whicb are 
ordinarily in contact, as tbe glans and lining mernbrnnl' of the prepuce, 
or the inner surfaces of the nympbre, should after cauterization be kept 
apart by the interposition of a fold of lint, dipped in block-wash or other 
astringtmt lotion. 

Treatment of Bubo.-In the treatment of a. bubo occurring after a chan
croid, as it ii; impossible in the first instance to determine whether it be 
real\\' a chancroidal, or merely an inftummatory, bubo, an (!!fort !ilhou ld be 
madC to promote resolution by the use of blisters, iodine, or iudoform, 
which may be conveniently applied in the form of an ointment(gr. xxx-3j). 1 

lf, ho,,·e,'er, suppurtition have ev idently occuned, and parLiculul'ly ir tbe 
inte_!.!'ument be thin and discolored, it is better to make a free opening (by 
1w incision in the direction of the long axi8 of tbe putient 1s bod!'), i:o ns 
to evacuate the contents of tbe nbscess, and tbe ulcer which remainf.l;, if it 
nRsu111e the cbaucroida l character, must then be treated as the origina l 
so re. Somcsurgcons prefer to open achancroidnl \Jubo with caustic pota~~a, 
but I do not seP that this agent is in any way preferable to the knife, while 
it is certainly more painful. lt sometimes happens that, when the pus i:s 
erncuated from a chancroid:d hubo, nu enlarged lymphatic glnnd is found, 
more or less dissected from the surrounding tissue, and projecting through 
the lips of the incision; thi:s g land is filled with chancroida l n1atter, and as 
long as it remains will keep up the specific nature of the sore i and though 
it will in time undergo spontaneous disintegration, other gland:; will by 
t.hat time have bren infected, and the disease will thus be perpetuated. 
::iuch a chancroidal lymphatic gland should therefore be removed i this 
may be accomplished by repeated applications of caustic, but is much 
more con\•enient ly effected by enuclealion, which consists simply in seiz ing 
the gland with forceps, and dissecting it from its attachments. 

Before proceeding to cauterize an opened chancroidal bubo, the patient 
!lhould lie thoroughly- amesthetized, as the operation is us.ually botb tedious 
ond painful. The first step consists in tracing out a11d !:>lilting up every 
sinus that con be detected, with a grooved <lirecto1· and probe-poinled bis
toury; the flaps of undermined and unhealthy-looking integument are next 
to be clippeU away witb scissors, enlarged gland:; to he carefully enucle
ated~ nnd finally the strong nitric ac id to be thoroughly applied to every 
portion of the surface, and e\·en a short distance beyond the inci:sions, with 
tbe same precautions as in the cauterization of the original cbancroid. A 
large ~longh ii:. thus. formed, the detachment of which is the work of some 
time; water-dres~ing ma.v be applied afwr tbc cauterization, the subsequent 
treatment being conducted on generul principles. '!'be management of I\ 
chancroidal bubo is thus seen to be a much more serious affair than thnt 
of the chancroid itself; hence the importance of prompt and effectual treat
ment of the originnl sore thttt absorption may, if possible, be prevented. 

Wa1·ts.-'l'he treatment of venereal warts does not differ from that of 
\'Cgetation~ on the geuerative organs a.rising from other causes, and will 
be de~crib~d in a sub~equent chapter. 

Phrn101H:;.-A troublesome complication of cbancroid on the prepuce or 
glans pcniH, is phimosis, which may be congenital, or the result of inflnm
~natory action. A great objection to any cutting operation, in these case~, 
is that the cut edges them~elves will almost certainly be inoculated with 
the choncroiclal viru1'; hence, if the phimosis be the result of inflammation, 

1 M. K. Taylor recommends interstitial i11j..:ctions or carbolic acid (gr. iv-r 3.j). 
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it is better to attempt to subdue this by tbe U':!e of cold wa::o>he~, nnd hr the 
injection of detergent lotions beneath the prepuce, wbeu it will oftlin b~ 
possible to draw back the latter and make tbe necessary application~ to the 
glans. Another plan , which may be occasionally useful, is to pack tht> 
preputial fold with lint saturated with a solution of oitrate of silver, n.~ 
recommended in cases of bala11itis. If the pb imo::.is do not yield, or if it 
be congen ital, it will proLably be necessary to sl it up the prepuce, or, ir 
the cbancroid be seated near the orifice of the l11tter, to perform circum
cision; if the cut edges in either case become inoculated, they must be 
freely cauterized with nitric acid. 

Pll1·aphimosis occurs as the consequence of the patient drawing back the 
prepuce and then beiug unable to return it; the necessary application:-: 
having been made to the cbancroid, tbe prepuce may be restored to its 
place by the manipulation which will be described in the chapter ou Di:-:
eases of the Genera tire Organs; the after-treatment consists in tbe u:::e of 
cooling applications to relieve inflammation of tbe part. 

Gangrene of the Prepuce is an occasiona l result of inflammatory phi
mo::;b, and is a very serious complication of chancroid. If, in any ca:-;c of 
phimosis, the foreskin become mueh swollen, and (If a dark-red or purple 
hue, the surgeon may fear the occurrence of gangrene, and Schould lo:;e no 
time in relie,·ing the tension of the part by freely slitting up the constrict
ing prepuce. If gangrene, however, have actually occurred, the :;urgeon's 
efforts must be chietly directed to limiting its exteusion by the u::;e of fer
menting poultices and dete rgent injections, and by the internal administra
tion of opium. Hemorrhage, occurring during the separation of the :slough, 
may he checked by the use of the actual cautery. The patient may et:icape 
with the loss of a small portion of the prcp11ce, but occasionally the whole 
extent of this structure will perish, when it may be detached en ma..;sp, and 
leave the patient as effectually circumci.::;ed as by an operation. After the 
separation of the mortified part, the chancroids, which will now be fairly 
exposed, must be treated in the manner a lready described. 

Phagedrenic Chancroid.-In thi s serious affection, no time i::hould be 
lo.st in detaching the slough, and in applyin~ the stroog nitric acid to tbe 
whole ulcerated surface in the manner already directed, the patient ha-ring 
been predously etherized if necessary. The subsequent dre::;:;iogs maybe 
made with a solution of the potassio-tartrate of iron (a favorite remedy 
with Ricord), with one of chlorinated lime, with iodoform, or with an 
opium wash, if the part be inflamed and very painful. E. Vidal employs 
pyrogallic acid. The application of a constant current of electricity is 
recommended by Schwanda, and the use of the continuous warm bath by 
Simmons. Opium should be administered internally in such do:,;e~ as to 
relie\-e pain without disordering the digestion, and alcoholic stimulants 
may he given in quantities proportioned to the age and streagth of the 
patient. Tonics are asually required, the best being, probably, the 
potassio-tartrate or muriated tincture of iron, eitber of which mav he giren 
pretty freely. The diet should be nutritioos but unirritating. rrhe uitric 
acid should be reapplied as often as any tendency to a recurrence of phage· 
drena is manifested. 

Serpiginous Chancroid.-ln the treatment of this most intractable affec
tion, free and repeated cauterization of the whole ulcerated surface and 
surrounding integument is the only remedy worthy of much confidence. 
The actual cautery i::~ proba.bly the best appl ication in tbese cases, the .:illh· 

sequent d ressings being made with chlorinated washes. The strength of 
the patient must be maintained by the use of tonics and the admini~tra 
tion of suitable nutriment i opium may be gh'en as often as required to 
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relieve pain. Cases have been reported in which both phagcclrenic and 
~erpigiuous cbnucroi~s have been cured l1y _the use of. mercur.>: or iodide of 
pota~sium, but there ts every reason to behe\'C that m these instances the 
nffcction wns really syphilitic, phngedrcnic and scrpigfoous nlccrn.tion being 
occnf:.ionolly, though rnrely, met with as complications of both primary 
and tertian- :".Yphil itic sore~. 

Primaiy ·Bubo or Bubon d'Emblee.-Under this name has been 
de:;crib('d an acute or subacute inflammation of an inguinal lymphatic 
gland, occa~ionally met with after cuitus, and not connected with either 
gonorrba::a., chancroid, or syphilis. It is, in fact, a ~implc adeniti~, result
ing from mccbanical irritation1 usually in a patient of i:;trumous constitu 
tion; and its symptoms and treatment differ in no re~pect from tho~e of 
ordinary atienitis, an affection whicb will be considered in its proper place. 

CHAPTER XXYI. 

YEXEREAL DISEASES.-Co:sn)\t'ED. 

SYPlllLlS. 

SYPHILIS is a const itu t ional disea:.e, resembling in many respects the 
~pecific fe,•crs, such as variola, etc., but dilfering from them in its much 
!'lower course, in its communicability only by direct or indirect inocula
tion, and in the possibility of its being inherited as well as acquired. 

ilISTORY. 

The origin of s_vphilis has not been positi,·ely determined. The limits 
of this volume will not permit any discur-;sion of the evidence which has 
been ndducecl by various authors as bearing upon the history of this dis. 
case (although the subject is one of very great interest), and I will there
fore invite the reader to refer, for information upon this matter, to the 
rnrious excellent monographs upon Venereal Diseases which have been 
published from the days of Astruc down to our own time. It may, how
ever, be ~tated that ( 1) the di:.ease docs not appear to have been koown 
to the aneients, thoug-h both the simple \•enereal ulcer (o r cbancroid) n.nd 
goaorrbcea werr unquestionably familiar to them; (2) there is no sufficient 
proof that syphi li s originated in this country and was hence imported to 
Europe; and (3) although the disease certainly fir1't attracted public 
attention in the latter pnrt of the fifteenth century, during the campaigns 
of Charles\' II l. , of France, it is impos:.iblc, in view of existing evidence, 
to fix any particular date a::; the precise period at which :.yphilis originated. 

CAUSES. 

Syphilis may be inherited or acquired. Hereditary syphilis, in the 
great majority of cases, depends upon pre\'ious in fection of the mother, 
th?ugb it is believed by Diday and others that the disease may be trans
nutted from a father to his offspring, the mother being only secondarily 
~IT~ctt>d. Examples of hereditary syphi lis arc unfortunately not rare, and 
tl is e\'en believed by llutcbinson that the disettse may he transmitted to 
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t he. third gener~tion . . Acqufred syphil_is can only ar ise from con!a9frm, 
wb1ch may be eit her immediate or mediate. 

Immediate or Direct Contagion resultf:l from contact wilh a 
chancre (the primary lesion of syph ilis) 1 or with certain secondary lesions 
-particularly that which is known us the mucous patch-or from ioocutn
tion w ith the blood of a sy philitic person. It was former ly believed that 
i:.yphi li s was transm issible through the various secretions, especially the 
saliva, milk, a.nd sem in al Huicl; through contact with cutaneous surface~ 
of which the s ki n lrnppened to Le thin, as the lips i or even through the 
medium of 1he a tm osphere. I t soon became evident, however, that the 
assc l' tions of patients upon these points were, for obvious reasons, not 

trust\vorthy, and a natural reaction enf'Ut!cl 
in medical opi nion, which finally culmin
ated in the axiom of Hunter, which, for a 
long time, was generally received as cor
rect, that the primary sore alone wn'< 
contagious, and that hence syphili!~ coul<l 
on ly be required by contact witb a chancre. 
But it bas now been repeatedly establi~hed 1 
by both clinical observation and direct 
experiment, that certain secondary mnni
fostations of syphili s a.re contagious, white 
it ha s, on the ot her hand, been rendered 
a lm ost equally clear , that supposed in
stances of contagion through sccreti om~ are 
really examples of contagion from se
condary lesions; thus where the saliva 
has heen supposed to convey the disease, 
there ba,,e been mucous patches in the 
mouth of the infecting person, and Culler· 

, ier has sbqwn, at the Lourcine lio!ipital, 
that it is not the milk of a sypbi!itic 
womau that infects her nnrsling, but the 
gecondary lesions which are found upon 
ber breast. The on ly possible exception i8 
in the case of the semen, and e'l-·en here 
there i.5 no positive evidence that a woman 
can receivegyphilis from tbeseminal Huid, 
unmixed with the product of urethral 
sores or with blood, whi le negative Cl'i

dence has been furnished hy experimental 
inoculations practised by .Jlireur, of )[ar
seilles. That t.he blood of a syphilitic per
son may prove the source of contag10~, 

Fto. 260.-Mu~t;r::t~:;~~es inoculated ~~~Sntb:~~d dc~ :11~f~~t:!~J~ri~~c:,o~ \~~Ji~~l~ 
bv observation of the fact that !':}'pbil1~ 

may be transmitted by uaccinotiOn, when blood is mixed with tbc lymph 
obtained from a syphilitic child, while vaccine matter docs not ordinarily 
appear to be rnpab le of conveying syphilitic infection, if care be take.n. ~o 
exclude the admixture of blood. 1 The menstrnal discharges of syphil1t1e 

un
1

m?;~dc~:~ci~:s l;~~~~e~:o~~ 1~0~;;~:h~i~ :~hj;~~1•1en~~~~in8;'S!~ 1 \~\~~ ;~~:e!~;i!~ 
mattl!r may, mon:ov"r, hasten thti rlevelopuumt of latent syphilis. Ith~ be.'P 
suggested that eyphilis m11y be conv"ye<l. in nccination by the admixture with the 
vaccine lymph of epid"rrnic scales, or of pm~, as w"ll as of blood. 
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women nrc, AS pointed out by Hyde, probably not unfrequently a. source or 
contaµ-ion. 

M ediate or Indirect Contagion.-T11c contagious matter from 
a i:;vphilitic s.ore may be transmitted to a previous)\' hf'althy person by 
rne~ns of spoons, drinking-cups, sponges, drnta l instruments, catheters, 
etc. Rollct has recorded a number of cases of this nature, and ~imilar 
ca~cs ba\·e been published hy C ullerier, Barton, nncl others. Ilcnce, 
thou~h Rurgeons may ju::.tly look with su~picion upon the stalements mnde 
by patient::., that tbeir disease has been acquired in water.closets. etc., it 
should be remembered that such an occurrence is at lcai;:.t possible, and 
care should be taken not to wound the feelings of others, and perhaps 
cause domestic unhappiness, by expressin,!? an unguarded opinion, which, 
after all, mny be erroneong. Tardicu, Hutin, Simonet, ~laury 1 Robert, 
Barkf'r, and Trotter ha\·e observed cases in which 8yphilis has been trans· 
rnitted by tattooing, tbe coloring.mntter ha\•ing been mixed w ith i::riliva 
trom tbe mouth ofa person affected with mucous patches. (See F ig. 250.) 

CorasE oa NATt:RAL Il1sTORY or Svpmus. 

( I ncluding its ])forbid Anatomy.) 

The cour:::e of syphiiis varies according as the disensc is hered itary or 
acquired. The latter form of the affection will be first coni::idered. 'l'he 
natural history of a typical case of acquired syphi lis is usua lly described 
afi going throu~h three stage5:, known respectiYely a~ primary, secondary, 
and tertiary ~yphilis; nod thil'i con\·enient and time.honored division is 
tbnt which I shall adopt. Ricord's classi6cation subcli\·icles the second 
period by making a late.~econdary sta~e, while Lancerenux adds a pre. 
Jiminary stnge, or that of incubation. Barton moclifie~ Ricord's divibion 
by omitting the late.secondary stage, and subdi\·iding the tertiary into 
lhe period of ~thenic or lymphy depositi:;, and that of asthenic or gummy 
dt>-positi::-a subdivision which ~eems unnecessary, as both lhese forms of 
<kposit. frequently coex ist in the same case. 'l'he classification of Vi rchow 
nnd other German wrilers, ba8cd strict ly upo n the pflthologic·al changes 
produced by :-yphil is, though scientifically correct, is less convenien t. than 
that whirh is founded on its clinical characters. Syphilis is then to be 
Rtuclied in its first stage, or that of primary symptoms-chancre and 
8,Yphilitic bubo i :second slage, or that of secondary :symptoms-early erup. 
lions and sore.throat, the period of general superficial lrsions; and third 
stuµe, or that of te1·tiary symptoms-the period of late eruption, ulcera
tion, aud deposit. 

PRJMAltY SYPIJlLIS. 

lncubation.-A variable per iod of inc11baf'ion intervenes between 
exposure to contagion and the appearance of a (·/w.n<"re. This per iod has 
bern c:-timntecl by different ob!"erver~ at from one to :-Hen wech, and it is 
probably !mfe 10 bay that the a\'era~e is from two to three weeks. Cases 
hin-.e bee1~ recorded by Hammond, R. W Tuylor, and others, in which the 
period of incubation has been but one or two days1 while in other instances 
8 m~ch longer period thnn the average-as mnch as ten or eJe,·e11 wceks-
hal'l.interv~necl bc•twecn exposure and the development of the chancre. '!'he 
pcrio~ of mcubation is, according to F. N. Otis, dil'ectly proportional to 
the <l1stanrc between t he point of inocu lation and the proximal lymphatic 
ves.::elsg

2 
Whatever be the source of acqu ired !-iyphitis, whether from a pri-
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mary or secondary les ion, the first symptom is in..-ariably n chancre. 1 Thi!\ 
fact is or g-reat importance, and may be considered as an axiomat ic truth 

Varieties of Chancre.-'rhe chancre assumes var ious forms, and 
there appears to be some relation between these and the se,'erit_r of tbr 
suh~equent symptoms; thus what is known as the ' 1 Hunterian" or "deep 
chancre" is commonly the precursor of a severer case of syphili s than n 
·· :o:uperficial erosion." 'Ye may reco~nize two principal forms of c·hancre, 
the _su~erficial a~d ~he deeJ?. and ~1ther of these mar a~sume n pbnge
d.-emc torm, const1tutrng a thi rd variety, the phagedremc chancre. 

J. 'Phe Suverficial Chancre, Chancro11s E1·osion, or Huperficial Ero. 
sion, is by fur the most common form of chancre, and is that which usuallr 
results from contact with secondary lesions. Of 170 cases tabulated bJ 
Bassereau, no less than 146 were of this var iety. It has a Jong period of 
in cubation-from three t o fi\•e weekS--aod appears as a reddish.brown 
pa pule (rarely, if e\'er , ns a pustule), usually with an ulcerated spot in thd 
centre, but sometim es (particularly ifseat('d on an exposed s urface) covered 
with a dry, brownish scab. The ulcer is commonly circular or irregularly 
elliptical in shape, sl ightly if at all excavated, and red in color, furniohing 
a thin serous exudation, without pus, unless as the result of extraneous 
irri tation. When taken between the thumb and finger, the margin and ba~e 
of the ulcer present a carti la g in ous or membranous hardness, known as 
7Jarchment·like ind1.1r·atiofl. '!'his induration is of var iable persistence, 
and sometimes disappears before the ulcer has healed. It is much less 
eviden t when the chancre is situated in mucous than when in cutaneous 
tissue, and hence in certain situations, as in the male urethra or upper part 
of the vagina, this form of chancre may readily escape detection. 

2. The Deep Choncre (commonly known as the Hunterian Chancre) 
bas a comparat ively short period of incubation-from a week to ten dny11 
-and is apparently of rarer occurrence at the present day than formerly. 
Jt pre::;ents a deep exca>ated ulcer, with elevated sloping margin1< and n 
fou l surface, furni:sbing a serous exudation ofteu t inged with blood. The 
base of t hi s chancre is deeply indurated, tbe sensation commu nicated to 
the fingers being frequf'nt ly compared to that given by a spli t pea, a trrm 
originaJ ly used by Benjamin Bell in illustration of the size of t he chancre 
it~elf. The incluration o f th is form of chancre i~ very per:;istent, some· 
times remaining long after the cicatrization of the ulcer. '!'his form of 
chancre usually, though not. necessarily, arises from a primary lesion of 
the same varietv. 

3. Th e Phageda::n'ic Chancre is nothing more than either the superficial 
or deep chancre attacked by phnged:enic ulceration. If thh; extend so far 
aR to pass the limit of indurution, the case may be mistaken fo r one of 
pha,2"edrenic cbancroid. 

Characteristics of Chancre.-l1iduration is a characteri st ic feature 
of all forms of cha ncre, but l am hardly prepared to say that it is univer· 
sally prC'sent. In the case of deep chancre it is very evident, and in the 
pri.rchment.Jike form could probably be detected at some pl'rfod in a\ruo:;t 
every case of superficial chancre, if the patient were constantly under ob· 
sen'ation. I t may, howe\·er, in t his form of chancre, be quite evanescen.t, 
and may, in c it.her variety, disappear under the influence of pbagedremc 
action. It must be distingui~hed from tLe inflammatory thickeni ng and 

1 This rema rk , of course, applies to syphilis arqu ired in the ordinary way; it~~ 
po~sible that were tlrn syphilitic poison carefully intl'odnced dirtlctly into a lympilat1.c 
v.e~sel, or into~ vein, a. chancre might 11ot result, but that in the formtlr ~ase a sy~hl· 
ht1c bubo, and m the lath!!' constitutional syphilis, might occur as tlni prunary 1~100, 
as it does in thecasfl ofthtl hereditary formoftL1:1 disease. 
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bardne~s which occasionally surround the chancroid, nnd this can usuaJ]\r 
be done by observing the ishnrply derincd limitation of the true ~ypbilitfc 
incluration (which gi\'CS exactly tbr sensation of tbe prc.scnce of a foreign 
body), and by obscn·ing the absence of the ordinary signs of innammation. 
The microf.:copic characters of syphilitic induration are not very distinctive. 
Robin found fibres of areolar and elastic tis:.;uc, with fusiform c:clls, free 
uuclei, and nrnorphons granulef.:, while Ordofiez obf.:cn'Cd hypertrophy of 
the normal structurrs, with intlammatory l.rm1}h, hemorrhagic effusions, 
round or oval nuclei, fusiform cells, and bundlC's of fibres in different stages 
of devPlopmcnt. According to Auto0pitz and Unna, the epidermis under
goes a peculi1tr de,·elopment, growing clown wards in processes which send 
out. lateral project.ions, these being frequently i~olated by the growing 
connecth'e tissue. I11duratiou is usually de,·elopecl within a few days 
after, and, occasionally, Hen befo1·e, the appearance of a chancre; it is 
rarely if ever manifested for tbe first time after three weeks. Sigmund 
found that in 231 out of 261 cases, induration appeared from the 9th to 
the 14th day after contagion. The period during which induration persi~ts 
is ordinarily from two to three months, and in some instances it lasts fol' 
many years. 

A chancre is in most cases solitary, thus dilfcring in a marked manner 
from the cbancroid, which is commonly multiple. \Vben two or more 
chancres coexi~t in the same pn.tient, it will be found that they bave arisen 
from multiple but simultaneous inoculation, and usually by contagion from 
secondarrle::;ions. 

'l'be chancre is, under ordinary circumstances, not aulo-inoculable; if, 
however, as is done by the adroeates of sypbilization, the chancre be irri
tated by imvine ointment, etc., until it5' secretion becomes purulent, an 
ulcer may be indeed produced by auto-inoculation-but it is not prond that 
this ulcer is a chancre.' This fact (non-auto-inoculability of chancre) ap
pears to be owing to a property which syphilis shares with smallpox and 
many other affections, \"iz., that one attack of the disease protects a patient, 
for a time at least, from any subsequent infection. This protecti\·e influ
ence extends through all the stages of syphilis, so that a second auack of 
sypbili!-<, though possible, is very rare. CaSPS have been, indeed, recorded 
in which a chancre has apparently arisen after impure coitus, in a. pcr~on 
llt the time actually suffering from general syphilis i but, as shown by 
Fournier, the suspected chancre in these cases is really but a reulceration 
in the seat of the original primary lesion, which may be caused by any irri
tation, E'itbercon~titutional or local-sexual intercourse being but one form 
of local irritation, though one which may easily give rise toconfmsion, par
ticularly if the patient's partner in the \'eoereal act should happen to be 
affected. with any disease of the generati,·e organs, whether syphilitic or 
otherw1::;e. 
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The duration of the chancre is self-limited; it heals without treatment in 
a period varying from a few weeks to several months, the oaly exception 
being probably ia the ca~e of the pbagedrenic variety. 'l'hP. primary and 
secondary periods of syphilis usually overlap each other, syphil itic erytbema 
occurring, according to Bassereau, in about three out of four caf:es, before 
the chancre bas completely healed. The cicatrix of a chancre is more or 
less depr1;>s~ed, according to the depth to which ulceration ha~ extended. 
IL is at first discolored, but subsequently becomes whiter than the surround
ing skin. lt is usually very persi~teat, and can often, though not alwn.r~. 
be dh;tinguished from the scar of cbancroid. Ricord fir:-;t pointed out that 
a chancre, instead of unrlergoinµ- cicatrization, might become converted into 
a mucous patch. 1-'his change may occur in any situation , but is most 
often seen where mucous fo:sue::; are babituallv in contact, as the inside of 
the lips, the tongue, the inner surfaces of the¥ labia, the folds of the anufl, 
or the lining surface of the prepuce. The change occurs when the repair 
of the chancre has been nearly completed by g-ranuhnion, and con!llists in 
the formation of a white membranous pellicle, which gradually sprencl:i 
from the circumference of the sore to its centre. It is from inattention to 
this fact that a mucous pntch has been in some cases supposed to be really 
the initial lc~ion of .syphil is, the patient not being :'een until the trnn:.for. 
mation has occurred, and the previous existence of a chancre thus escaping 
recog-nition. 

Mixed Cbancre.-It has already been stated that chancroid and 
syphilis may exist in the same patient. Tiley may likewise be acquired at 
the same moment. Hence a patient, a few days after impure coitu1', may 
present several venereal ulcers, not indurated and evidently not i;:.ypbiliti{' 
-and yet in a few weeks, without further expo"ure, one ur the:::e mnr 
become indurated and be followed Ly i-ccondary symptoms. Tbe syphi. 
litic has been inoculated simultaneou~ly with the chancroidal poi~on. juH 
as it may be inoculated with the poison of cowpox, the vaccine di!:ea"'e 
disappearing at the ui;:.ual time, and syphilis following after its own proper 
period of incubation. Again, syphilis may be inoculated upon a preri
ously existinµ- cbancroid, a chancre being the result; or conHrsely 1 if a 
person with chancre have sexual intercour!:e with a woman affecled with 
chancroid, he may acquire the latter di:::ea~e. his chancre serving asa poiat 
of inoculation. The term mixed chancre is. perhapR, an unfortunate one, 
as seeming to imply that the vPnereal ulcer to which it refers is interme· 
diate between chancre and cbancroid; the fact being that it is not in llll}" 
degree intermediate, but the result of the accidental coexistem:e of two 
separate di:--ease~. 

Syphilitic Bubo.-Induration and chronic eolarg£1rneot of the neigh· 
boring lymphatic glands are almost, if not absolutely, cons1nnt sequels of 
chnncre. As in the large majority of cases the latt<'r is situated on th.e 
genitnl organs, it is the inguinal glands that arc u~uallj' affected, con:,.11· 
tutiag the ordinary syphilitic bubo; lmt induration will attack the facrnl 
and sobmaxillnr_y glands if the chancre be cephalic, and those of the el how 
and ax ilia if the initiul lesion occupy the finger. Cases have been recorded 
by R. Lee, nnd others, in which a chancre is said to have bC>en followed 
by secondary i::ymptoms, without the intercurrence of a bnbo, and the 
possibility of such a.n e\·ent must therefore probablv be acknowledged: !:lllCh 

cases muf"t, however, be extremely rare, and in nO instance can it be fairly 
claimed that this has happened, unless the patient hap. been continuou~ly 
under the notice of a skilled observer, as syphilitic bubo is often unper· 
ceived by the patient himself, and muy, like the indurntion of a chancre. 
pass off in .a comparatively short time. 
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•rhe det•eloprnent of a sypbilitic bubo coincides pretty closely witb that 
uf ind urn.lion in tbc chancre which precedes it; it is 71olyganglionic and 
U!oilHlll\• bilate1·al, or, in otbPr worrl~. invol\'es the wholecbain ofsup<:rfic:ial 
,,larul:, and commonly invades botb .£!roin~ at once. Th~ glands ar(' hard, 
~ 1ovahle upon each other an<l beneath tbe :-:.kin, usuttlly pain leg~. nnd about 
the i"ize of almond:-> (amygdalotd enlargement) i one is frequently larger 
than thoi;c wliich surround it, the group being fanrifully dei;:ig-nnted by 
French writer~ as the 11 7>leiade ganqlionnao·e.'' The 8yphilitic: bubo has 
in il1'-clf nu tendency to suppnrole, and when suppuration occurs it is due 
to the influence of some external irritant, to the pa.tieot's being of a. scrof
ulou"' diathe,.;,is, or to the coexistence of a chancroid. In the Ju.tter ca:"oe, 
the suppurating buho will be chancroidal, and it.s pus, of cour""c, lrnto
inoculable. rrhc duration of a syphilitic bubo is \'ariable, lasting usually 
Jongc1· thn.n the indumtion of tbc ch:tncre, And hein,2' in many en.Res quite 
<li:.;tinct for six months or a year after infection. Ca$e~ have even hcen 
rl'COrded, b.v Venning and other~, in which tbc amyJ,!daloid condition of 
the inguiottl glands per$.i::.ted twenty years or longer i and it is believed 
by the abo,•e-named writer that the disappearance of this condition may 
he con!'idcrcd an e\'ideuce that lhc db.ease has worn itself out., and that 
the patient is ~U!:-CCptible of re-infection. The syphilitic bubo i!-'. often 
attended by induralion of the lymphati<·s running from the chancre to 
the affected glands i resolution usu:dly occurs about the time tha.t indura
tion di .. appears from the cbancre, but, occasionally, suppuratio11 has been 
ob~crnd, a number or fistulous opening::. beiug formed in the course of 
the \'l':-e:~el 

[tis believed by t:iOOle surgeons that n. syphilitic bubo may occur with
out any pre.exi:-:tinK chancre, and tbi1'> has been spoken of as a. form of the 
B11b0rt d'E111blte. Such ca~c:s are, however, rc.mlly instnuces of clefec1i\'C 
o\J,..t>rvation, or of \'olunta.ry deception upon the part of the ptltirnt. A 
!'upcr6cia.l chancre may readily be unnoticed by n. patient, or even by a 
sur,i:eon, particularly if i;ituated in the urethra, or neck of tbe uterus, or if 
unaccompnuied by induration: there is no !Sullicicnt evidenc~ to throw 
doubt upon the trnth of the axio11J, that the initial lesion of syphilis is 
invariably a chancre. 

SECONDARY" SYPHILIS. 

Between the time of appearance of a chancre and the period at which 
secondary symptoms a1e developt·d, there bnn interval which is 80mt:times 
enlled the period of inrubalion or latenr·y . 'L'he former term i:-:i better ap
plied to the interval between the elate of conta.~.don and that of the flppear
am•e or the rha.ucre, while in many ca,;es the di~ea~c cannot properly- be 
~aid to be latPnt, as the chancre and attendant bubo frequently conlinue 
after the ap1>earanc1• of g-cneral syphilis, the primary a,nd seeondary ~la~e::> 
?ftcn, as already remarked, overlapping each other. The .-;horll'bt period 
Ill which an untreated chancre is known to bave been followed Uy i-'l'COll· 

\!;~r~nfi)~',~1~~:1;;soif~ '~~:~~,~~~;~~~a~::.s,is,~l~i~~;'.~~.c a~~:Z~.e 1'S~~~~·c1~~/~.~1;~~ 
11.h rarely 11..ppears after the first three months, and almost never latl't' than 
~ 1 x month:;, unless the natural evolution of the disea:-:e has been interfered 
whh. ~)' treatment. Secondary HyphiliH cannot oc:r·ttr without primary 
8!1JJl11lis haoing prt!('eded it;1 the n.ppa.rent exception~ are due to the pri
mar.\' Hymplon1.:; ha.ving escaped detection, a.n event which, as a.lrC'udy i;ceo, 
rnay readily occur under nrious cil'cum::.tauce8. 

1 Tbi:i rt:markJoes not, ofcoursi:!, 3pply to l1eredilu.rysyp/1ilis. 
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Premonitory SignS.-Certain premonitory sym ptoms u~ually pre
cede tbe development of seconda ry syphilis, lasting from a few clays to a 
week or more, and consisting in febrile distu rbance, with la.n ~uor undgeu
eral di::comfort, vague pains of a ne-uralg'iC character, headache, sometime~ 
apparently neuralgic, but sometimes due to inAamrnation of the pericra. 
nium, 1 and (particularly in women) anremia. With the exception of the 
pericranial headache, these sy mptoms usually disappear upon the occur
rence of the ernption a nd other s.ccondary symptoms. The most charac
teristic and usual manifestations of secondnry syphi lis are cutaneous erup. 
tions, sore throat, mucous patches, and general enlnrgemeut of the lymphatk 
glands. More rarely we find frilling of the hair, certain affection~ of tbl• 
eyes and ears, paralysis, and other sympto ms referable to the implicatiou 
of the nervous svstem. 

Cutaneous ·Eruptions.-There is no definite syphilitic eruption. On 
the contrary, a. large number of skin diseases may occur as manifestationi' 
of syphilis, and several of them are not unfrequently found coexi$ting in 
the same case'. The limits of this work will not permit any extended de
script ion of tbe various syphi litic eruptioni\ or, as they are oflen called, 
Syphilo-derrnata or Syphilides, for a full account of which I would re
spectfully refer the reader to the numerous excellent works on Venereal 
Diseases which are now readily access iLle, and more especially to thooe or 
Cullerier, Lancercaux:, and Bclbomme and Martin, in France, of H. Lee 
and W. J. Coulson, in England, and of Bumstead, Taylor, and Keyes, in 
this country. A good account of these lesions, too, will be found in Dr. 
Yan Harlingen's a1·ticle on Syphilis, in the I nternational Enr-yrlopxdia 
of 8urge1-y. Cazenave's classification is tbat usually adopted. those 
eruptions wbich belong to the secondary stage of sy philis being the e:r
anthematous (erytbema and roseola), tbe papular (syphilitic lichen), tbe 
vesic11lar (herpes, eczema, Rypbilitic \·aricella, etc. ), the bitllous (pempbigu!:l 
and superficial rnpia), and t he pu~tula'r (ecthyma. acne, and impetigo) 
Syphilitic erythema i:.:i usually the earliest of the eruptions, and is frequently 
so slig-ht as to escape the attention of the patient. Ecthyma is likewi1'e 
an early manifestation of secondary syphili s, and i.:; very often met with 
in the sca lp. There are certoin features wbich habiturilly mark all form~ 
of syphi litic eruption, and which ha\'C a certain diagnostic value. Tbesl· 
are ( 1) the so-called protean character of the eruption , or the ap1>earnnte 
simul taneously, or in quick s uccession, of more than one \'ariet~·; (2) the 
peculiar reddii-h-brown or copper-colored hue of the eruption in its declin
ing stage; (3) its symmetrica l character; and (4) the absence of itching. 
Fournier has lately pointed out a peculiarity of the sk in in syphili:; which 
he considers quite significant. 'This is cutaneous anresthesia, of which he 
describes three varieties, viz., anre:'ithesia as regards pain, or analgesia (by 
far the most common), anrestliesia of general sensibility, and an.:c::;thcl:iia n:-: 
re~rards chang-eS of temperature. 

Sore Throat.-'l'he !'I-ore throat of secondar.v syphilis may consist 
merely iu erythematous effiore:::cence of the part, or in a superficial aphtbOu$ 
ulceration. This nrny affect the fauces, ton~ils, palate, cheek~, or tongue. 
Occasionally, in this stage, t be tonsil may present an excavated ulcer, with 
sharp-cut edges and sloughy surfarc, which soruewbat resembles a C'hRTI· 
croid, and bas been inconectly called an amygdaline cba,ncre.' The 
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!lrverer forms of syphilitic so re throat, with tbe concomitant atTections of 
th(' \n.rrnx and re~ophngu~. belong to the tcrfouy period of the di:::;ea~P 

MuCous Patches.-The~e. which arc also eallecl Condylomata, Moist 
Pop11le;,, n.u1l Mucous Tubercles, are particularly interesting ns being lbc 
mnnife:-;tatiou of seconda.ry syphi li s which is chiefly concerned in the tran~. 
mi;.;Y.ion of the 1lisease, though it i::; probable lhat any of the moist form:-; of 
e-ruption may occasiooa.ll_v prove the sou rce of conl1igion. Mucous po.Lc:hes 
occur on mucous membranes, or where the ski n is lhin, and part icularly 
where two surfaces arc habitually in contact. 'rhey nre thus chiefly Reen 
on the vulrn, 01· around the anus, between the buttocks, on the scrotum, 
or on the pen ii:;; in the mouth, on the tonsils, lips, and tongue; and more 

F10.2Sl.-:Mucouspatcbes. {~11.u:R.) 

rarely between the toes, on the inside of the thighs, and on other parts of 
the body. J. S. Barnes bas seen a mucous patd1 011 the conjunctiva. On 
the skin they appear as Hat, ~lightly ele\•ated pa.pules, about half an inch 
in diameter, and covered with a slimy, fetid exudation. This appears as 
a kiod of fal:;c membrane or pclliclc, which covers a raw surface from. 
which the cuticle has beeo previously remo\'ed. On thP. mucous mem· 
branes they are Jes:; elevated, and, in the mouth at least, the exudation 
takes the form of a whitish pellicle, constitutin_g- the so.called "opaline 
patch.'' Condylomatn. usually firi::.t appear as ret..fdis.h ~pots, effusion taking 
place beneath the cuticle, which drops or is rubbed off, tbe surface being 
then :.oon co\·erecl with the characteri:-;tic exudation. Occasionalh• a chan
cre is directly transformed into a mucous patch, in the manner- already 
d?·"Cribecl Mucous patches produce a great deal of local irr itation, and 
~1ve much annoyance hy their offensive odor. They often berome ulcer. 
ated, and are occasionally confluent. .At the angles of the mouth, on the 
tongue, and at the margin of the anus, they are apt to be fiosure<l, in the 

lnt~~~~~l~a~i~t~l~~~1=~~t~~i:~~f.:e~ou1~~~tfJ ;~~~~v~;~ ~~l~~~~e~~~;~~.agl~~l~~r.obably 
most oft~n in women. 1.'hey run a very chronic course, and are apt to 
r<'rur at 1rregulnr intervals . 
. Urethral, V aginal, and Uterine D isch a r ges1 without the ex· 
Jstence of any recngnizal.lle ulceration, are, a:; pointed out by Ilammond, 
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Morgnn, and IL Lee, occasionally met with as symptoms of secondary 
syphilis, nod are probably more often tbe 8ourcc or contagion tban is com
monly supposed. 

Enlargement of Lymphatic Glands.-rl'his is a very coo . .:;tant 
and sigoiticant 01auifestation of SCC:ondary syphilis. rl'be glands Dl08t COIH
rnonJy affected are tbe posterior cervical 1 though others are occ11i;ionully 
involved. The cen'ical engo rgement is most marked when a pustular 
eruption exists upon the scalp; this form of glandul.ar enlnrgement is \'cry 
different from tbe g landu lar induration obser\'ed in the primary stng1.\ 
though, like that, it usually ends in resolution. The period of develop. 
meat of this character istic symptom is, according to Bumstead, from six 
to e ight weeks after the appcnrnnce of the dmncre. 

Alopecia, or Falling of the Hair, is an early symptom of second
ary syphilis. It is sometimes so :slight n.s to be scarcely recognizable, and 
is most marked when the scalp is tbe seat of an abundant erupt ion. Beside 
the hair of tbe head, the evebrows may be affected, and morn rarelv Lhe 
eyelashes and beard. Thisvform of alo1)ecia is amenable to treatmeot:and, 
at,;cording to Bumstead, is often absent when mercury has been taken in 
the primary stage. There is another form met with in conueclion with 
tertiar.v s,vpbi li s, which is usually incurable. 

Affections of the Eye -Conjunctivitis, the conjunctiva being thick. 
ened and granular, with auricular and post-cen'icrd adenitis, re::;ultin~ from 
syphilis and cured by the aclminbitration of mercury, has been cle,;cribed 
by Goldzieber i Sattler has rnported a similar case. Iritis is not unfrc
quent.ly met with during the secondary stage of syphilis, from two to nine 
months after infection, though the worst form of tbe disease is that which 
occurs in the tertiary stage. The latter, according to Gasco_ven and other 
authors, is cert.a.inly due to syphilitic contamini~tion, while the variet.\' met 
with during t.he secondary stage often prc:sent.s no clinicnl characteri:itics 
different from those of s imple plastic irit.is, except its tendency to throw 
out lymph. The vaRcular sclerotic zone around the margin of the cornea., 
anrl pain, are sometimes comparatively insignificant symptoms. The iri:l 
chang-es its colo1· and becomes muddy, nodules of lymph i::oon appear, 
especially around the pupil, and tbe aqueous humor often becomes tu rbid j 
the cornea is occasionally involved. The pupil is slu~gish and contracted, 
and becomes fastened by synechire to the capsule of t.he lens, hllt there is 
little photophobia. Both eyes arc attacked in probably two-thirds of the 
cases, though not usually simultaneously. According to 'Nettleship, re
lapses in the iritis of secondary syphi lis are rare. 'l'his form of the disea.-.e 
is much le:-s intractable than tbe parenchymatous variety whicb occurs in 
tertiary syphilis. Retinitis aud Chorofrlifi1S, often seen together, but occa
sionally occurring singly, are met with in syphilis, and mny appear a:; a 
concomitant or sequel of irit.is. They set in from six months to two years 
aftc1· t.he primary infection. but their appearance bas occnsionall.v Ileen de· 
layecl as late as ten years. Next to the iris, the choroid is affected AIOre fre
quently by syphilis than any Other portion of the eye. rrhe tiymptonB 
consist of mistiness of vision, micropsia, a. diminution of the vi::;ual field, 
with a feeling of fulness in t.be eye and some circumorbital pain. Photo· 
phobia. is usuo.lly but not invariably ahsen1. It is sometimes pos-.iblc, 
according to Wells1 to distingu ish these affections from those which are not 
syphilitic by their ophthalmoscopic appearances, even if no other sympto.ms 
of syphil i ~ are present. Hutchinson has, however, pointed out that wh~I~, 
in the vast majority of cases, the discovery of t.be results of (·horoidi/11 
disseminata points strongly to the ex i ~tence of a syphil itic taint., it.s s.vmp
toms should not be entirely rnliecl upon, unless supported by other fact:; 
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g,·phili~ is, accord ing to Cowell , b!'. far the most frequent caui::.e of dff/'use 
11f 11 ro·retinilis and exudative 1·etinitis, which arf' the ordinary form~ of the 
di!<Ca~e. 'I1he former is quite amenable to treatment, and is fortunately 
mueh commoner t ha n t he cxurla.t iH variety. Keratilis, exact ly similar to 
that which is ~cen in inherited syphilis, is of extremely rare occu1Tcucr in 
the acquired di~ease, but occa~iouall.v appears in the secondary :;tag"e. 
Syphilitic affections of the laehry1nal apparatus ba,,e bl'en de:5cribc<l by 
H W. 'l'nvlor. 

·Affe ctions of the Ear.-Acut~ myri n,1dti8, or innamrnn.tion of t he 
membrana tympani, sometimes occur~ in :-econclary s.vphi\i...;, and may 
can"'e permanent deafne~s from inflammntory thickening" of the part. 
RturE?"h; has reported two cnse:-i of inflammation of the middle ear tllw to 
i-ccondarr :wphilis, and syphilitic discnse of the internal en.r bas been 
observed. llV.H oo1:1.fl. n.nd bv Moos. 

Affe ctiOns of the N e rvous Syste m .-Ifemiplegia, with or with. 
out l o~s of conscious:ac!-'~, often preceded by per:-:istent heodache, mydriasis, 
and. perhaps plo~i:;, i:-i occasionally observed in connection with the 
secondary str..~e of syphil is. •rhe cx1>lnnntion of these cases (in which no 
appreciable lesion may be found after death) is, acco1·di11g to Keyes. who 
has pa id particular attention to tbe suhjec:t, that the pnraly~is is due to 
geaeral or partia l con,zestion of the brain, analogous to the congestions of 
thP ~kin and mucou~ nH'mbraneQ, which occur in l"C<.·ondary syphilis. 

A ffe ctions of Joints and Bursre.-These mny, according to Keyc:'i, 
be affected in secondary syphil is, becom ingcon,zestecl and :->onwtimes painfu l, 
though in other cases the congestion is painles~ and follt>wed by effusion. 

'l' be rnrious manife;:,talions of syphilis which belong to the secondary 
stn~e occur with a certain degree of regu larity (the exanthematou~. for 
in~tancc, usually preced ing t he papular eruptions), and last, with occas ional 
i lllCf lll iSti iOD~, fo l' n. period Yarying from One to i::.ix lllOOthf-1. rl'hf'.V t11'0 
general symptoms i that is, are met with in variou:;; parts of the body 
i;imulta11eou::.ly, and tend to a ~pontaneous cun>, leaving, as a. rule, no 
trnces to mark their course. I n mild cases of syphilis, thC' disease !1.ppcars 
to wear itself out in t h i::; stage, and te r t iary symptoms nre therefore by no 
means of inrnr iable occurrence. 

TERTJARY SYPHILIS. 

After the subsidence of the secondary stage of s_vph ilis, there is usunll.v 
~n iuterval before the deve lopment of tertiary symptoms. 'I' his interval 
h of no definite Ieng-th, bt:ing ia some cases or several years' duration, and 
th(• patient meanwh ile being apparent ly quite well; while in other ca~es 
the third stage begins before the second is concluded, so thut they abso
lut<'ly o,·erlap each other. Tertiary syphi lis may affect n l mo~t an.'· tiss ue 
or or~nn of the body, and the symptoms of this stag-e arc developed with 
~uch 1rre!?'ularity ns to render it impossible to classify them chronolog-i
rally. The thi rd sta.~e of s_vpbili::; is called the sta,ze of deposit, as it i:;; 
mu~ked by the deposit, in various pa.rts or the body, of new material, '''!llch may take the for m of a con Lrnctile lymp h, leaving depressed cic1i. 
lf.l{'('~,.o~ or a. sort gummy Substanee, CODStituting the ~O·Ca. J Jed gummatOUl-i 
i:i~ p~uhtic tumors W e may con8ider succc.s;:,i\'Cly the manife~tations of 
tertrnry syphili~, in the ~kin, mucous membranes, eyes, :;olid viscera, 
nerrnus. systC'rn, areolar tissue, muscu lar and fibJ't}uS t,issues, and bones 
nndp('rtOsteum. 

Skin .- Th(' chie f cutaneous manifestation::; of terti:lry syphilis are the 
fubt:rtiilar and squamous eruption~, together with a destructive form of 
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ntpia. Syphilitic Tubercles, which may be either dry or ufreraled
1 
occur 

most often on the face, espe1·ially about tbe lip:; and nose, where they OCf'n
sionally produce great disfiguratiou. Tbey begin as small, solid, cutu.neou~ 

tumors, of a dusky-red color, a11d with 
a firm ba::ie, and are frequently derel
oped iu connection with tbe bnir. 
follic les. They are often aggregated 
in a circular form, and, if resolution 
occurs, leave depressions in the skin, 
which, though at first copper-colored, 
ultimately become white and scar-like. 
'rhe ulcerated syphilitic tul1ercle occa
sionally produce::; great ravages, and 
may he mi5taken for lupus, rodent 
ulcer, or serpiginous chancroid. It 
heals with a. cbaractel'ii;tic white and 
depressed cicatrix, if the ulceration 
have extended deeply, or with a thin 
and shining scar, if superficial. rl'he 
squamous eruption assumes the form 
or Psoriasis, Pityriasis, or LPpra. 
Syphilitic psoriasis often attacks tb1' 
palmar and plantar surfaces, and the 
eruption is in these situations rery 
cbara.cte1·istic of the nature of the diti· 
ease; pal mar or plantar psoriasi~ may 

Fw. :u;2.-Syphilllic ulceration or race. be attended with cracks and fissure~, 
'vbich cause a good deal of irritation 

and interfere with the functions of the part. 'l'be late form of Rupia, 
which occurs in connection with tertiary syphi lis, differs from that seen in 
the secondary stage merely in the greater depth to which ulceration ex
tends. In this Hta7e a severe form of Alopecia is occasionally seen, ia 
which the ha ir-follicles all over the body nrny be destroyed, the affection 
being, of course, incurable; this variety or alopecia usually occurs in con
nection with the tubercular eruption already described. Syphilitic 

Fw.2S3.-Sypbilitic rupia. {DRUI1'T.) 

Oriychia, or ulceration in the matrix of the na ils, which become dry and 
distorted, and are finallv thrown off, is a concomitnnt of the squamou:3 
eruption!;, and affects th0 hands more often than the feet. 

Mucous M embranes.-l'he tongue is often affected in tertiary sypb· 
ilis; it may pre::)ent white patche~ upon its surface, apparently due to 
lymphy deposit and opacity of the epithelium-upon the detachment of 
which a smooth and slig-htly depressed spot remains-or there may b~ a 
tubercular condition of the tongue, analogous to that described nsaffectmg 
tLe skin, which may end in ulceration, or may ussume the form of a dl•ep· 
seated lynJphy deposit, causing stiffness, contraction, and distortion of the 
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organ. The ton,(?'ue may nlso be the seat of gummatous tumors. The 
ulct>rated form of lingual syphilis may cause great destruction of the part, 
and has been mistaken for epithelim~1u; tbe latter affection attach partic
ulnrlv the side of the tongue, is solitary, and involves the submaxillarv 
µ-nnf.ilinj while tbe lingual srphilitic t11berc1e. is commonly multiple, oC
cupi<>s the clor~um and base of the tongue, aa~ 1s not attended by enlarge
ment of the lymphatic glands. The syphilitic yumma may, bowe\·cr, 
occupy aay part of the organ. 

'J1he ton~ils, fauces, and polale s uffer in tcrtial'y syphili s from ulcera
tion, \Vhich may be circum~cribcd or pha,!redreuic. 'l'he latter variety usu
ally rc:-;ults from the ulceration of syphilitic tubercle, and may produce 
very wide de:struction of parts, inrnlving the oft palate and uvula, pillars 
of the fauce~. and orifices of the Eustachian tubes, and causing clifficuhv of 
swallowing, with perhaps re)?urgitution t Lrougb the nostrils, deafness, Uncl 
diffic·ultv of articu lation. The di5'chu..q.~e is ,·ery otfem:;i"e, and the ulcC'ra
tion mtiy f'Xtend to the nose, larynx, or resophagus, or may even in\•olvc 
the cer\'ical vcrtebrre. 

'ne larynx and trachea may be affected with a deposit of syphilitic 
tubercle, which may undergo nlceration, cauRing- clyspnrea. oftcu of a pnr
oxyi:;mal ebaructcr, nnd perhaps requiring trachcotom~~ for its relief. Con
traction of the windpipe may occur, constituting tracheal stricture, or the 
voice may be permanently impaired by alterations of the rncal cor<ls. 

The pharynx and <esophagus ruay be the seat of syph ili t ic ulceration, 
and re5opbttf!;cal stricture may result after cicatrirntion. 'J'he <·olon may 
he, nccorcling to Paget, affected in tertiary syphil is with a form of ulcera
tion analogouiili to the ulcerated tubercle of the skin. Cullerier has de
scribed a syphilitic enteritis, which he consiclcr5' analogous to the erythema 
of the ~kin, and as therefore belonging to the ~cconclary period; his views 
upon tbi;:; point, bowe,·er, are not generally accepted. '.l'he r~cltnn mn_v 
become ulcerated in tertiary syphilis, giv ing rise to a. troublesome form of 
slricture in tbat part. 

'l'he orethra may be involved in tertiary syphilis, and H. Lee believes 
that many cases of stricture are of Ryphi litic orig-in. 

Eye.-Tbe worst form of syphilitic frilis is t l1at which occurs during 
tlw tertiary stage. In this variety of the disea~e tbe iri5 is primarily at
tacked, but in an insidious and almost painle~s manner, becoming the seat 
of n depo~it of yellow tubNcles, which are shown by the miernsrope to be 
identical in ~tructu re with the gummatouR tumors fonnd in other parts of 
the body. The nodules are usually situated at the pupilla1·y margin, but 
occn .. ionall~, nt the periphery i from one to four may be prc::;ent. Cydilis 
of a i:e,·f're type may appear in acqnired syphilis, nud may lead to dctach
n~rnt of the retina. Gummata irH·olving the cilinry body lll'C compara
tively rarei Ayres has reported six cuses. 'J'hc deeper seated .:;tructu res 
nre ?ccn~ i o1~11.ll y im·oh·cd, and permanent disorganization may then occur. 
Opttr neunlls, as an indirect result of syphilitic disease of the eye and of 
the nen·ous ~ystem, is common in syphilis i as a primary affection it is 
rare, though it may be caused by a gummatous innamrnation of tbe trunk 
of the optic ner\'C. Simple optic atrophy occasionally occu1·s ns a direct 
~? 1~~eq~encc of syphili~, but more frequently results indirectly from :syph
iht1c d1seni:;ei:; of tlic eye, such as retinitis and choroiditis, or is consecutive 
to a pnpillitis caused by coarse tertiary syph ili t ic intracranial les ions. 
Hnnkm has rrported a remarkable case of syph ilitic atrophy of both optic 
nerve!', curf'<i hy large clo~es of mercury, strychuin, nnd iodide of potassium; 
nnd C. S. Bull has observed optic neuritis and paralysis of lhe ocular 
muscles as n result of syphi lis. Progressive atrophy of the di:;ks and 
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external ophthalmoplcgia of sypbilitic Ol'igin, associated with locomolor 
ataxia, are not unfrequently recorded. R. W. Taylor reports cases of tn. 
tiary as wPll as of secondary syphilitic disease of the lachrymal nppnrn.tus. 

Solid Viscera.-Visceral syphilis has, until recently, not attracted a.;; 
much atteution as it deserves. Amon,!! the Or,2'ans (apart frum tbo:-e or 
tile nervous system) in which syphilitic lrsions lrn.1r·e been observed, ma.r 
be particularly mentioned the testis, liver, spleen, kidneys, me:.cnterii: 
glands, lun~s. and heart. The limits of thi::; work will not permit n dr-
8Cription of the changes produced by syphilis in any of tbese viscera cxcrpt 
the testis; and, indeed, syphilis of the internal organs i~ habitually treated 
by the physician rather than by the surgeon. For a full account of thc::-e 
affections I would refer the render to the work of Laucereaux which hns 
been translated for the New Sydenham Society, and wbich gives o. \'ery 
complete account of \·isceral syphilis. 

Syphilitic Sarcocele, or Syphilitic Orchitis, appears under two forms, 
the interstitial and the circumscribed or gummy. IaterMitial Or,.hili$ 
occurs in the early part of the tertiary stage1 and is attended with the for. 
mation of a contrnctile lymph, which occupies the trabecul:u of the tl}:)ti~, 
rendering the organ hard aud dense, an<l sometimes eventually lcadini!{ 10 
its atrophy. One tef)tis only b usually affected, becoming somewhat 
enlarged, but painless, nnd gi\·ing annoyance only by its weight. Tivdro. 
ccle often accompanies this form of the disease, whici:J. is \'ery chronic, and 
rarely followed by suppuration. The Circum1:;c;nbPd or Gummy Onhilis 
was firf>t clescrib('cl by Hamilton, of Dublin, as Tu/.Jer~uior Sypln!itir Sar
MC'e/.e. In this variety, numerous masses of a yellowish-gray color nre 
deposited in various parts of the testes, both of which are usm11ly nlfcctrd. 
These masses, at first firm, undergo sofLC'nin;.r, with fatty or crctaceou~ 
degeneration, and not unfrcquently lead to suppuration, with the forma. 
tion of fistulous openings, and occasionally a fungous protrusion of thr 
testicle itself. Under the microscope, these yellowish ma~ses are found to 
diffcl' from ordinal'.\' lymph, in containing a Ju.rge amount of cell~ and fat· 
globules, with crystals of margarine. 'l'hc ova1·y is occasionally affected in 
tertiary syphilis in a f'imilar manner to the testicle. 

Nervous System -The /.Jrain and spinal cord suffer in tcrtinr~· 
syphilis, deposits of' a lympby or gummy nature taking- place in the sub
stance of tho:-;e organs, or in their membrnnes, anti giving- rise to vflrious 
nerrnus dii'>tmbances, such as Epilepsy, Paraly1Sifi (which may Le local 
or general), Chorea (a rare manifestation of syphilis of which Ali..;011 ha~ 
collected four caE::eS), Mental Perturbation, or, as pointed out by .\L II. 
llenry, absolute Dementia. Dinbetes is said to have resulted from ;.;yphi· 
litic disease of the base of the brnin. The credit of first clistincth• rcc1Jg· 
nizing the existence of syphilitic le~ions of the central nervous :-}r.;t('m i~ 
due, I hclie\·e, Lo Reade, whose first paper was written in 1847, thou!?'h 
not published till some years sub..;equently. The subject ha::i since .tben 
rec(>ivecl a good deal of attention, and elaborate memoirs have been written 
on fiypLilitic affections of the nervous system by severnl authors, e:--peciallr 
by Lagneau, the younger, and Zambaco, to whose works the reader !:i 

respectfully referred. A few cases are on record in which syphilitic dcpo:iils 

ha~~~~~e~.~~L'~1~ ~~~u~~~1~:!·0~~1~;:,~:a~~!~e~:r~1t~~~e~~eau1~~:~·lt of ~yphili5 
has long been recognized, but the change has been suppo5ed to be idenlienl 

;~~~~1 ~~~~·i~;~~· in 
1~~~~1~~,!;ge~0c~~i~·~~;\~~d s11~\~~~~' ~~t:1~::~·:!~ii~e~:~~:~ 

no tendency to gelatinoid or cn.rtiln,f!'inoid change, or to fatty or cn.\co.re'.1ui; 
degencrat.ion. 'rhe syphilitic change, according to these a.ut.hors, con;,t:-lii 
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in the formntion of a new growth of lhe connecti\' e-tist=ut! type, occupying the inner coat of the rns~e}, and formed by nuclear proliferation of lhe cells of the epith(•lial linin~. If so Jarge as to occlude the artery, thrombosis 
occur~. and i:-; l'ollowed by atrophy of the \'Cl:l~cl. 

Areolar Tissue.-'l'be subcutaneous and submucou~ areolar tissues 
are the favorite seats of the so-called gummy or gummatous deposits of tertiary ~.r phili~. These usually occur Rf; hnrd, round, indolent, subcutnneou:'i 11odulei::, which µ-rodually undergo softening- nnd become adherent to tlie ~kin; ulcerntion finally take::; plu.ce, and. after the extruP:ion of a slough, the pnrt hcali::, lea,·iug a deprci::i::ed s;car which is at fir~t purple, hut subsequently bctomes white. " 'hen cut open, thcr:.e nodules or g-nmmatous tumOrfi present a tolerably firm cyRtic investmC'nt, containing a semi-solid 
~elatinous or gummy substnnce, whence their name. '!'heir Rize rnrics from n hnlf inch to two or more inches in ctiameter, and they are usually p;o\itury, occurring at succesRi\·e interrnl:.i., though occasionally multiple. TheY 11re cbicfly ~een upon the extremities and upper part of the trunk. Under the micro::cope, they are found to consist principall.\· of fibres, granuleR, and nucleated cell!', with a few elastic fibres, free nuclei, and capillary bloodrcssels. \Then Rituatecl in the submucous tissue, gummata give rise 
to troublesome ulcerations, and cause some of the mor:.t intractable forms of 1'-)'philitic sore throa.t. 1'hey are also met with in the submucous tissue of the genito-urinary orgarn; in both ~exe~. 

Muscular and Fibrous Tissues; Bursre.-Gummatous Tt1rnors occur in the voluntary mu~cles, tendons, and fo!:lcire, interfering witb the functions of the parts, and 
::ometimes causing deep 
and painful ulcer::. They 
may abo, according to 
Keye!', affect tbc burgre, 
either primarily or by cx
tension lrom other tissues. 
In the finJ;ers and toes, in 
wbich ~ituation they may 
involl•ecilber the super
ficial ti:-gues or the perios
tcum and bone (whf'n dis
organization of the joints 

~;a{b~\~~~\Jbi~l~~·~1~i~~I~~fi~ Fm. 2M.-~ypbllitic p~nr:~i.:, n!!;;i~~~.t patient at tbe Cbil· 
t1on known as :Syphilitic 
P~narii'i o.r Whitlow (Fig. 254 ), or Syphilit?:c Dactylilis, the latter nnme b{'111g p1clcrred h.'' R. W. Taylor, who bas given an excellent account of tbe allection. Ricord and others state tbot sypbilh; may cause rigid 
11W<ir·ular contraf'lion (as of the biceps), without organic change. 1'he f-O·Cnllt>d congenital tumor of the sterno-mastoid muscle appears in sorne cages to Uc n syphilitic les ion 
~ones and Periosteum.-Periostitis if' of frequent occurrence in t<'rt1?ry syphifo~, o.nd the pcriosteum of tho8e bones which arc subcntane· 

~~~i~:.~~;:f ~f~1:~ a~~t~eo~o;~c0[Ii\~~aV1~i'a~,~=.~~:.~11~) 1~;:;nc~: ~i~~~ ~~:~~:.~.~d 
long !Jeforc any other ~ymptom, and, in a lar~e nrnjority of ca~es, bas the v_e<:ul~arit~· of being aggravated by the warmth of bed. Syphilitic perio:s
llt.ii:; ~s usually circu mscribed, llnd gives rise to the formatiou of oblong !rnellings, called node11, which are common ly bard and indolent, being due to lymphy deposit in and beneath the perio:steum, but which in other cases 
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are fluctuating a.nd tender, and apparently due to the deposit of gumma
tous material. Tbey may often be disper;-;ed by treatment, hut occn°'iion. 
ally persist, becoming converted into cxoi:;toses. Suppuration rnrelv occurs 
unless tbe bone it:;elf be iuvolved. Syphilis n.ffects t be bones bj produc: 
ing chronic osteitis, leading to bypertropby and iodurat ioa, 01· to caritli 
and necrosfr rrhese may a ffect any bones, but are most frequent in the 
jaws and skull-either the vu.ult or base, but, according to H. Allen,rarclv 
both together-and sometimes lead to destruction of t he bard palate, rati. 
ing in _of the n~~e1 01· gra\·e cerebr~ I disturbance .. S,vphil itic ncc1·0!'1iS may, 
accor<lrng to \ 1rchow, be recognized by ob~ervrng tbat the scqucstrum 
bas a perforated and wonu-caten appearance, which he attributes to the pre. 
\·ious existence of gummy matter in the part. A peculiar form of dry 
caries is descr ibed Uy tbe same wr iter, as due to the prnssure ofa gummy 
tumor, leading to inflammatory atrophy w ithout suppuration 'I1wo such 
cases are referred to by Ericbscn, both occurring in the head of the Lihia. 

HEREDITARY SYPHILIS. 

The natural history of th is form of syphilis differs from that of the ac
quired variety, chiefly in ha \•ing no primary stage. A fcetus may be in. 
fected in several ways: \ l ) the mother may be the subject of secondary 
or tertiary syphilis, the father being healthy; (2) both parents may Le 
syphilitic, when the disease will probably be inherited in a worse form than 
if one alone be affected; (3) the mother may be healthy at the time of con. 
ception, but may acquire syphi lis duri ng pregnancy, and transmit it to her 

Fw. 255.-Syphilitie 1>ermanent teeth, 
{llUTCHI:i'SON.) 

offspring; and (4) the father may transmit 
the disease to the fretus, without directly in· 
fccting the mother, wbo, however, may in 
turn be infected by the embryo. 'rbe latter 
mode of transmission is denied by many au
thors, and is certainly of rarer occurrence than 
tl~e others. The syph ilit ic embryo very often 
dies before the full term of intra-uterine Jife is 
accomplished, and abortion then follows. Oc
casionally, though rarely, a chi ld presents 
mucous patches, and other unm istakable evi
dence~ of syphilis at the moment of birth, 
and the disease is then properly called con
genital. )lore often, however, the child is ; 
apparently healthy when born, or, if cachectic, 
presents no definite morbid lesions. Heredi
tary syphi lis is usually de\o·eloped from a 

~~J~~~l~~~~ t~n~v~n~eo~v\~~i~lftt~e b~~-~~· y~~~.nuii~ Fm.25G.-Bon~~~= In hereditary 

ts ver.v doubtful whether the first manifesta-
tion.of her~ditary syphilis ever occurs at a later period, the apparent.e~· 
cepttons which have been reported being probably cases of acquii'ed syph1hll, 



DIAGNOSIS OF SYPHILIS . 511 

or, if of the hereditary form of the dist:ase, cases in which the early symp. 
toms ban been oYerlooked. 

']'be early manifestations of hereditary syphilis belong to the secon<lary 
period of the disease, tho~e which are most characteri::.tic being mncous 
palches, ,"1.yphilitic pe_n~7Jhigus, and coryza-the s1wj]les of the popular 
rocabula.ry. La1·y11git1s may also occur in this stage, with inAn.mmation 
of the buccnl mucous membrane, or syphilitic stomatitis. Jf the latter 
e:<i!:it, the temporary teeth are apt to be ill.formed and cariouR, and often 
drop before the usual time. The child becomes ~allow and withered, and 
seems prematurely old. If death do not occur from malnutrition during 
this stage of the disease, there is usunlly n lull in the symptoms, the 
Inter manifestations (which belong to the tertiary period) not being de
,·eloped until after the fifth year, and us.ually about the age of puberty. 
The most characteristic signs of hereditary syphilis, in this stagt\ ere 
i11terstitial keratitis, linear cicatrices at the corners of the mouth, and a 
JK'Culiar notched condition of the permanPnt teeth (Fig. 255 ), particularly 
of the upper central incisors, first pointed out by llutchinson. Inte1·st'itiol 
keratitis usually affects both eyes, and is attended with a formation of 
IJmph between the laminre of the corne:P, which often remain permanently 
opaque in spots. (See Chap . .XXXVI.) Irilis is much rarer in the 
hereditary than in the acquired form ·of the disease. foftamruation of the 
dwroid, 1 retina, and optic nene, and deafness, are also sometimes ob
H.·n·ed ns a result of hereditary syphilis. Tho viscera affected in these 
cases are cbieAy the liver and lungs, the brain and thymus gland being 
\'ery rarely involved. The bones may be affected in hereditary syphilis, 
the lesions particularly deserving attention being the syphilitic panaris or 
doctylilis (p. 496), and a peculiar inAamruatory contlition of the epiphy. 
H·nl extremities of the bones, !'Ometimes attended with suppuration and 
caries, and, from the loss of function which attends the disease, callet.1 by 
Parrot the pseudo.paralysis of inherited syphilis. 

A person who is the subject of hereditary syphilis is in a great degree, 
if not altogether, protected from syphilitic contagion in after.life, this being 
another proof of the essentially constituti<lnal nature of the d isease. Ac
quired infantile 1:Syphilis does not present auy marked difference from the 
~ame disease as ob::;er\"Cd in the adult. 

DIAONOSlS OF SYPUILlS. 

I have dwelt at length upon the natural history and morbid anatomy of 
f;~·philis, because it is only by means of a thorough comprehension of these 
tha~ the surgeon is able to recognize and attach due significance to the 
r~rious ~ymptoms of the affection-tbel!)e symptoms being often developed 
with apparent irregularity, and being- constantly modified by previous 
treatment, or by various extraneous circumstances. In the diagnosis of 
?1ost ~iseases, great assistance can often be obtained from the patient, who, 
if o~dmarily intell igent., co.n usually give a more or less complete history 
of lus own case; but in syphilis, very little reliance can be placed upon the 
1-taten~cnts of the patient. Apart from wilful deception, or concealment, 
to wh~ch there is of course unusual temptation iu many cases of syphilis, 
there is another difficu lty, which is that, the symptoms being spread O\'er 
8 le.rm of yea.rs, and often in themselves trivial, the patient either does not 
notice them, or subsequently forgets their existence, and thus with every 

bi;tl~r~ 1~· :tfl'!t~~~1\~:e~t':i~1~P~1:!~!~l~~!~l~dc~~~eo~f~~~:oiditis within & few hours of 
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intention of honesty 1 is constantly apt to mislead tbe surgf'on by .fri"ing 
erroneous answers to :5uch que~tiom; ns are propounded. The mo.:-t 
important point for consideration with rlference to the diagnosis of pri
rnary syphilis, is the mode of di:stinguish1ng the chancre from the l'ha 11• 

<:raid. It is by no means always easy, or even possible, to mnke this 
diagnosis without careful and repeated ob~ervation: the ~urgeon must in 
fact rely more upon the natural history of the disease, than upon tbe 
symptoms presented at any one period. The din..gnostic marks betweeu 
chancre and cbancroid may be convenitmtly presented in parallclcolumu;; :-

Chancroid. Chancre. 

No period ofincobatiou; the sore is fully A distinct period of incubation; sore 

~~=l~~:~ed Ur;~~ 1~~~ u~~i ~~:. ~ ?1~0:~~~ :s~: ~~~~r::;::u e~1~~:~r~\·e~ ~~::~;ll~voii1:~~~~ 
bt>cotr1iug so subsequently by anto-inocu· and, when multiple, is so from the first; 
lation. very rarel.v> ifevn, by auto-i11oculatio11. 

An excavated ulcer , with sharply cut, A superficial erosion, or an ulct>r 1vith 
punched-out edges, a gray sloug\Jy sur- har<l, devated, sloping edges, scool»'d-out 
face, and furnisliiug a copious anto-iuocu- surface, and furni~hing a scanty, ~t:rous, 
!able pns. Not adherent to subjacent usually non-purulent secretion. If a11 
tissue . ulcer,adherenttosubjacenttissue. 

No induration unless from extraneous Peculiar, pt1rsi~tent, non-iul\ammatory 
causes, aud then merely temporary intlam-· induration, often parchllltmt-like iu cliar-
matory engorgement. actt'r. 

Little 01· no tendency to heal: often 'J't:nds to heal spontaneously, and rarely 
spread11, and liable to become phagedrenk. Uecomes phagedrenic. Bullo almoot in. 
Bubo not usual, and, wheu p1·esent, com- variable, bilateral, polygangliouic, inrlu
mouly mouolateral and monoganglionic; rated, and indolent; rarely suppurati:s, 
apt to suppurate, and, if it rlo so, the tl:l- and does not furnish auto-inooulaUl11 pus. 
sultingulcerusuallychancroidal. 

.A strictly local disease, lll:lve1· producing A strictly constitutional diseast', sy~· 
systemicinfoction, and oue attack afford- tt!mic inft>ction being prt',;ent from the 
ing no protection against subsequent con- first, and manift>sling itself by df'fiuite 
tagiun. :;ymptoms, usually from six we .. ks tothrt:I! 

months after theappt!arauceofthechau· 
ere. Oul:l attack u:rnally prole1,:ls fro111 
subsequent contagion. 

Besides the information derived from observation of the pa.ticnt, rnluable 
aid in forming a diag'nosis may be sometimes derived from confrontalion 
and inoculation. Confrontation consists iu examining the persoa from 
whom the disease has been contrncted, and its value depends upon the fact 
that clrnncroi<l can only produce cbancroid, while syphilis cao only be 
imparted by a syphilitic lesion. It is in many cases, from obvious reason~, 
impossible to make use of confrontation, but, when available, it is a diug
nostic means of great value. 

Inoculation of either chancroid or chancre should never be prncth;ed 
except upon the patient's own person; if the suspicious sore be a chnn· 
croid, inoculation will produce another chancroid, while if it be a chancre, 

~~~:·~~~~~ ~;:~ i~~.~~~!di~;a~~:~~~1e~:t, 1~~,~~~vi~;;~1~~~~:n t~~a;ri~j~=~ ~1~:~ 
duce an ulcer, though not, prolJably, one of a cbancrous nature (seep. 499). 

ll~u?·o~copic e:r:ominalion bas been employed by Biesiadecki ~s a mc_ans 
of d1sL11Jguishing chancroid from chancre. Sections of a clrnncro1d prei;ent 
appearances identical with those of simple ulceration, while iu chancre the 
interior of the bloodves5-els and lymphatics is packed with white celb, rbu 3 

accounting in some degree for the characteristic indurntion. 
lt is often possible to dcclnrea sore to beachancroid, when yet it would 

not be safe to assert positively that symptoms of syphilis will not folloi~·, 
for (1) the pa.lieut may ban~ acquired both diseases simultaneously-ID 
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which ca:;;£> he may have what is cnllcd a mixed chancre, or may hMTC a. 
o-cnuinc chancroid on the genital organs and a chancre (derived perhap..; 
from a secondary lesion) el:-::ewhere, as, for instance, in the mouth; or (2) 
he mav hn-rn ac:quired syphilis in some previous exposure-the dii.;ea:0;e 
rrnrni1ling late nt unti l excited to activity by the fres h irritation produced 
bv the chancroid, which, in such a case, wou ld naturally appear to the 
pSticnt to be the actua l cam:::e of syphilitic infection. 

Cha n c r e may occasionally have to be diagnosticated from cancer, epi· 
thclioma, or sim ilar afT<'ctions. This is par ticu larly t he case when chancre 
occurs in unllsual situations, as on the fingers, lips, or tongue. rrbe syphi 
litic nature of tbe disease may u::;ually be recognized by observin.~ the 
early implication of the neighboring lymphatic glands, n.nd the effect of 
nuti,;YJ>bi litic treatment, which should always be tried before reso rting to 
oprrath·e mea~ure~ in any doubtful case. 

Syphilitic Bubo is not likely to be mistaken for any affection except 
chronic 8crofulous adenitis. If there be no concomitant signs by which 
the na.turc or the cn~e may he renalccl, the surgeon should a\•oid giving 
mer('ury unti l the dHeloprncnt of :.;econdary !";ytnptoms. 

Diagnosis of Seconda ry and T e rtia ry Syphilis.-llere t he su r. 
geon must re ly not upon any one or two symptoms, bnt upon the cocxi~t
rnce or a number, and e~pccially upon their course ancl order of deHlop
ment; in oth<'r word:-;, he must rely upon carerul clinical obscrrntion nod 
his general knowledge or tbe natural history or the disea!'e. A surgeon 
meeting with a. case of iritis, or of cut11nco 11 s eruption, or or periostmtl 
rh<'umati~m. in a per:.;on of notoriou::i.ly lax morality, sho uld not at once 
jump to the t'Onclusion that the di:.;<'aFe is probably syphilit ic i for to do :-o 
would be as unphilo~opbical a~ it might be unjust. If, on the other hand, 
a pntient should suffer from frequent attack~ or recurrent ir it is, copper· 
colored erupt ions or \"3,,rioui; fo r ms, post.cervical engorgement, alopccia., 
and occa::.ional de\·elopmcnt of mucous patches i or from ostt•ocopic pain:-;, 
indolent nodes, and ~ummntous tumors of the areo lar t issue-c\'Cn thong:b 
such a patient should appear a:;; ,·irtuous as Joseph, or a:; wise as Penelope 
-the surgeon rui~ht reasonably conclude that he hnd to deal with a rnse 
or syphil is, and should direct his remedies accordingly. 'J' be diagnosis 
m11y orten !Jc ac:s i~ted by obsen•ing the traces of past ma11ifestations of the 
di. ... ea!'e, such as induration or tbe genital organs, or or the inguinal gland:;, 
or the depressed white cicatrices of syphi litic ulceration. The seat of ulcer
ation is often in itselr significant. Leg ulcers which are not syphilitic, are 
nlmostah,·a~·s found below the midd le of the ca.If, and any ulcer or ob~cure 
origin, situated at a higher point, may accordingly be looked upon with 
sui:.picion. 

Finally, the diagnosis of syph ilitic affections of the viscera or nerto11s 
sy.~trm, in the absence of externa l man ifostat ions, can often be merely 
con~cctu ral. Light may, however, orten be thrown upon such cases bJ 
noting the effect of anti-syphi li tic treatment. 

P ROO NOSIS. 

Syphilis, as seen at the present day, is certainly a milder nffcction thnn 
fo~mcrly. T his is apparently due chiefly to the tendency which it shares 
wnh other disea~cs, 1 to become less v irulent by frequent transmission . .A 

~r::~~~:;i~~~;h~;r~:Pt~ei~o~1,6 tTi~~c~\~e~i~;:~::n~i~~1~r~8mU:~;~ ~~0!~~t ;i~i~ 1~1 ~~:'1~~~:~~ 
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considerable number of persons-more than is commonly suppoi;:ed-are 
besides, at least partia lly protected by inheritance. )1oreo\·e1·, a~ ~urgeon~ 
more generally understand tbc natural history of the affet:tion, their trent. 
ment has become more judicious; and the reckless use, or abui;:e, of mer. 
cury, which was formerly so common in cases of syphilis, and which 
undoubtedly exercised an untoward influence on the course of tbe cfo.:ea"c, 
ha~ now given way to a more moderate and philosophical employment of 
this powerful remedy. 

In any individual case, the prognosis will depend upon several circum
stances. Infection from a deep (Hunter ian) or from a phagedmuiccbancre, 
will probably give ril'C to a worse form of the disease tba.n would be 
acquired from contact with secondary lesions. A deep chancre m;unltr 
indicates <L g-raYer infection than a Superficial erosion. If 11 patic11t be of'fi 
strumous constitution, or broken down by previous illness, or of dissipated 
habits, the prognosis will, other things being equal, be le~s favorable than 
in the case of one who is robust, and who will probably take due cnre of 
bis health during the course of treatment. The effect of intcrcurrent at. 
tacks of erysipelas is regarded by Xcumann as favorable. According to 
Sigmund, syphil is acquired in advanced life runs a milder course than in 
younger persons. Secondary symptoms will almost iurnriably occur in 
e,·ery case of syphilis, but in a mild rase will probably declare themseh,es 
at a later period, will be Jess intense, and will be more evanescent, tbau in 
one which is severe . .Again, the form of the first eruption is of progno ... tic 
value, an erythema, or roseola, indicating a milder form of syphi lis than 
one of the other varieties. When the tertiary stage has once appeared, 
the chances of complete recovery become very doubtful; though the cfo•. 
ease, however, can rarely, under these circumstances, be entirely eradicated, 
its manifestations may in most instances be, by judicious treatment, held 
more or less in check, and life may be prolonge<l with considerable comfort 
to the patient. Death from acquired syphilis is rare. 

'l'he prognosis of hereditary syphilis, if properly treated, is usually 
fa,·orable as regards life, unless the disease be manifested at the time of, or 
very soon after, birth, when a fatal result may be feared. 

'l'REATi\lENT OF SYPIITLIS. 

T reatment in P rimary Stage.-As syphilis is a constitutional dis. 
eaSc, it is to be met principally by constitutiona l treatment. The most 
,·alunble anti.syphilitic remedy is unquestionably mercury, the next in 
value being probably the iodide of potassinru. 1 I t is beliernd by mo:st 
authorities that not only do the primary manifestations of syphil is dis· 
appear more quickly when mercury isgi\"en, than when it is withheld, but 
that the development or evolution of secondary symptoms is, if not pre· 
vented, at least retarded and favorably modified by the administration of 
the remedy during the prirnary stage. Bumstead and others believe. 
howe\'Cl', that, npon the whole, those cases do better in which mercury is 
withheld until the onset of the secondary stage, and hence on ly use thi5 
drug for primary syphilis in exceptional cases. My ow11 opinion is t~at, 
while there can be no doubt that a chancre will heal u11der local apphca· 
tions alone, yet, if the nuture of the sore be well marked, and particularly 

1 The modus operandi of these drugs is still a matter of dispute; perhaps we may come 
nearest the truth i11 saying that they probably act by promoting elimination and 

=~~~;i~~!o~~~~l~e1 ye~~:~a:~~1 go:~:~~ J:1~~!~~~i~v~~~~s~ 1:;;:~~;·:i~; I~~~ ·~:i'e;'::iaa~~~:i~ 
tion$ of the disease. 
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if it he accompanied by the c:harnctcristic syphilitic bubo, it is, on the 
whole, !-:afer to give mercury, taking care, ofcours.e, to guard against !-;a]i
\'Btion, and cli;.:;continuing the remedy if it appear to irritate the patient 's 
svstem. Jf, however, there be the s lightest doubt a8 to the na.ture of the 
sOre, or if the general condition of the patient be such ag to contra-indicate 
the use of mercury, it is much l>clter to rely upon local measures, g·iving
onh' tonics or such other medicinal agents as may be rec1uired by the 
pari.icular exigencies of the cn,..e . Por primary syphilis, mercury is, per
haps, be~t !?i\·en by the mouth, and the preparation which I prefer is the 
protiodide (hydrargyri iodiclum viride of the U.S. Pharniacopceia), which 
may becorn·eniently combined with opium, as in the following formula.: R. 
Hydrnrg. iodid. virid. 1!1". iij - i\·; Ext. opii gr. ij; Confect. opii 3j. 1'1 . 
Div. in pilul. No. xij. Sig. Ono three times a dn.y. rl' his comhinatiou mn.r 
often be used for mnn.v week,:;, or C\'en a longer time, without saliva.ting, 
purgin{.?", or producing any other dh•a::rrceable effect It Rhou ld be cli~con· 
tinucd nR soon a.s any tendel'll<'"i'i of the gums is perceived. 

Witb rep-1ud to the L()('a/ Treatment of chancre, all that can be done is 
to keep tlw part clean and free from sources of irritation, hastening cica.
trization, when healing has be.zun, by occasionttl light touches with nitrate 
of sih·er. There is no adrnntag-c to be ,trained by attempting to destroy 
the indurated base of the sore hy C'a.uter izat ion , for there is every reason 
to belic\·e that system ic infection has taken place at or before the first 
appearance Clf the chancre. ExciRion is recommended by some authors, 
and may be resorted to under exceptional circumstances: thus, if in a ca~e 
of phimosis a chancre were 1-'ituated a.t the extremity of tbe prepuce, 
circumcis ion would be ju:st.ifiahle, though it could hardly be expected to 
exercise any curative intluence O\"Cr the course of the di,:;ease. Excision of 
chancres has recently been practised somewhat extensivcl.v by Au!'pitz, 
KOlliker, Lai:;sar, and other sur.!!eons, a.ncl in a few cases with a.lleged suc
cess. In the large majority of in5ltances, however, it has pro•ed of no 
~enice whatenr, and, per:?-onidly, I luwe no confidence in it as a curative 
measure. If a chancre be attacked with phagedama, advantage may be 
deri\•ed from the use of opium, and of the potassio-tartate of iron, both 
locally nnd ~enernlly, with free :-.tinrnlation , if the condition of the patient 
require it. Mercury may be gi\·cn cautiously,and, as it were, tentatively, 
being diRcontinued if the phagedienic action cont inue to spread under its 
employment. Cauterization with nitric acid, which, it will be remembered, 
is the great remedy for pbageda~nic chancroid, is rarely needed in the 
treatment of phagedrenic chancrt:. If tbe surgeon suspect the existence or 
a mi:red chancre, he shou ld treat the case as one of simple chancroid, 
until the syphilitic nature of the affection becomes evident. Cauterization 
with .nitric acid will, in suc h a Cftl'C1 be required under any circumstances, 
and little or no harm will result from delaying the use of mercury until 
the diagnosis has been renclerPd positire. 

But little can be done for the treatment of Syphilitic Bubo: attempts 
~ay b.e mnde to promote resolution by pressure, or by the en1ploj•ment of 
d1scul!ent. applirations, though the latter should be used with great caution, 
lest tbey mduce suppuration. Pre~sure may be conveniently n.pplied hy 
means of a compressed sponge and spica bandage, or by means of a suit
a~le trus~. If the patient remain in bed, a weight, or bag of ~bot, may be 
simpl)· la1d upon the groin. Inunction with mercurial or iodine ointment, 
c?ml>1ned with the ointment of hyoscya.mus or of stra.mon iu111 , may somc
t11!1es be acl~nntngeously employed; or the part mn.y be simply covered 
with ~nercurutl plaster, or c\·cn with the ordinary soap plaster. I ha\·e 
sometnncs observed benefit from the application of tincture of iodine, 
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around, but not over, the enlarged glands, in the wav rccommcndrd Jn F 
Jordan. Jakubowitz recommends injections with a· hypodennic i-iyrlngl' 
of a soluti on of iodide of potassium ( R. Potass. ioclid. gr. xv, 'L'inct. 
iocl i gtt. v, .Aqure f,5j. ::\1.). 1f suppuration occur, troublci..;ome sinu-.e .... 
will probably be left, which must be treated on the general principles laid 
down at page 438; while if, m; is often the case, tbe patient g-ive cddent•t• 
of struma, mercury must be abandoned, and iodine and cod-liver oil sub. 
stituted 

Secondary Stage.-By the course of treatment above dc~crihed, it i:-. 
possible, though not probable, .that the develo1~111cnt of secouclary symp
tom8 may be prevented. In Seconda1·y Syphilis the use of mercury b 
generall y acknowledged to be proper, though e\·en here its employment 
will occasiona lly be forbidden by t he constitutional condition of the patient, 
or by iojurious consequeoccs having resulted from its incauti ous or too 
prolonged administration during the primary stage of the disease. An 
important rule to be remembered in tbe use of mercury, in all stages of 
syphi lis, is that the drug should be Yf'ry gradually introduced into the i',y~
tem, aud that salivation should be carefully avoidt'd. 1 lu the ~ccondary 
~tng-e, me1·cttrial i11unction is, I think, preferable to the internal admini::i
trntion of the ren1edy i half a drachm of mercurial ointment, or, which 
Berkeley Hill prefers, an ointment containing twenty percent. of the oleatc 
of mercury, may be slowly rubbed into the inner part of the thighs, ouce 
a clay (the hand being covered with a soft leather glove, soaked in fat to 
prevent absorption , if the treatment be carried out by a11 attendant), or 
into the solts of the feet, ai::. recommended by Coulson, in which ca:->l' 
woollen socks should be constantly worn. In infan tile cnse~, a few grain~ 
of the ointment may be smeared upon a strip of Ranncl, which is then np. 
plied as a belly-bantl. Jn many cases tbe us~ of inunction is ohjectcd 10 

by the patient, and, under snc h circumsta1H.:es, various preparations of 
mercury may be given by the rnuuth, the best prob11bly being the corro .... i\·c 
ch loride, in closes of from onc-sixteeuth to one-eightb of a grain, threl' 
times a day, after meals. It is best given in solntion , mucb diluted, nntl 
may be conveniently combined with the> bitter tonic~, wi1h the muriat{'d 
tincture of iron, or (d issolved in ether) with cod-liver oil. 'rho followin:r 
formul::e, the second and third of which a.re imitated from Bumstead, will 
usually prove sa.fo:factory :-

.ij_. Jl}iirarg chlorid.corrosn gr J, Trnct gentian comp f:S1J, SJr. zrng1hn1~ 
f,5J Aqore fjv M Sig Tab\t'S,l~?<Jnf.11! tJm:w tmies ~ rla! »· ~11:~1:a~;; ~l~~~~~·i~~\~~st~~·. gr. \"j-\"llJ; 1'1nct. ferri chlor1d. ljj. M Sig Ten 

.ij_. ~~~r·~~i·1:~~i~!1'~~1 ~~:~.o~i~~;:.· ij1~i~l~e 1~~~\~r~~ ~~~~e~l. morrhure fjviij. M. 

The red iodide of mercury is also a good preparation in cases of secon· 
clary syphilis, and may be gi,·en in combinatiou with the iodide of pota!:i· 
siu~1, in doses of one-sixteenth of a gl'ain of the former to eight or ten 
grarns of the latter remedy. The tannate of mercury, in one or two 
grain closes, is highly commended by Lustgarten and C. W . .Allen. 

Merctirial fumigation may be employed in obstinate cases of cutaneOU!i 
syphilis, and is the method prnferrecl by Langston Parker and H. L(.-t 
'l1he patient being incloscd in a suitable framework , covered with oiJ-clotl~, 
steam is introduced, together with the fumes derin•d from the slow volal1· 
lizn.tion of a clrachm or two of calomel, or of the red oxide of mercury, hy 

1 Kt'yes has shown, by actllal counting, that small doses of mercury inert-~~.~ lh~ 
nuwl.Jiir of rnd corpuscliis both in healthy persons and in the subj~cts of syphilis. 
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means or n. tin plate heated with ft i:-piril-lamp, or, which is pcrhn.pR Uetter, 
h,- means of the ingeniou s appnrntus devised by rl' . lf'. l\Iaury (Fig. 257). ··rhc Ul:'e of mercury by hypodermic injf•ctirm ha~ been of late succe!:' .... -
fulk 1·c~ortcd to. in ca~c:-; of syphilis, by L ewin, R W. Taylor, and othCri:., and this moJe of exhibiting the drug- nrny be employed when 
nther method~ arc for any reason contra-indicated. From onc-twclftli to three-eighths of a grain o'r the corrosi\·e chloride, dissok ccl in 15 minims of water, or. which Staub prcfcrii, in o. chlor-albuminons solution, made 
with mnriute of a111moni11111, common salt, a.ncl white of egl!, 1 ma~r he 
injected once or twice daily i or Bamberger's peptonizcrl solu tion, which 
contain~ the bichloriclc and common salt; or, which is preferred by 
Hn~gnzzoni. luLlf n. g-rain 
of the hiniotlide, di1'$0lvcd 
with a little iodide of 
pnt:l:-'sium in balf a Hui-
1lrnchm of distilled water. 
Pirk and Streitz employ 
a preparation known 3S 
"iodo-pepton ," which is a 
peptoaizcd solution of the 
corro~i\·e chloride with 
iodide of potnf::sium, nnd 
Zei:-> .. land ~eumann,on the 
:;ug-gestion of Liebreich, 
u:-ethe formamide of mer
cury, a:;. len~t likely to pro
rluce :::alirn.tion or local di::;. 
turbnnces. Anr of these 
methods [ ~houid consider 
npon the whole better than 
the injection of cnlomel, 
su:opeudcd in a mucilage 
of ncncia. as recommended 
br Pirochi and Porlezza 
-Should Salivation occur 

t.luring the administration 
of mercury, the remedy 
must be stopped, aud J~JG. 257.-Alnury·~ fumigntii1g nppnrntus. 
nstrin,!!'ent nnd detergent 
mouth-\\'3:--hes frpeJy employed. The treatment may sub~equently be caut iously re!iumecl, or the iodi<le of potns:-.iu m mu.y be used instead. 
'l'he occurrence of Mercurial Eczema , \\tbirh, hO\\'e\·er, is rarely produced by the doi:;e~ of mercury employed nt the prescut clay 1 would, also, of 
cour~e. require tbE> di.!-;continuancc of the rC'mecly . 
. '.L'be. Local T,.eolment of i-econdnry syphilis is sull-1.cicntly simple. r~'he 
1~ntnt10n produced by .JJJucow.; Patches may be re\1evecl by the n.pplica
uon of nitrate of sih·er, or, wbich I prefer, the solution of nitrate of nwr
rury, with black-wash as an after-dres."ing. Conradi and Charon rccom. mend the use of nitrate of sih·er, followed instantly by the application of metallic zinc. 

1 ~tauh'~ solution may be nm.de according to the following formula:-

~· ~fii!l~~t:;0?):i:~t~1r~~~~~~:~i:'~;~~.~li~:~;~J:~::;idi1~;::1~;,;t!~::r~;; 
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Syphilitic Sore Throat may be treated with chlorate of potas::;ium .'tO.r
i:rles, or witb. caustic t~PJ~lica~ions, if there be any pha.gcdrenic tendency. 
Tbe u~c of dilute munat1c acid, by means of the atomize1·

1 
may occnsion

a1ly be advantap:eously resorted to. 
Iritis df'mands the Ull!"ipariug in stillation of atropia, which may with 

advantage be combined with cocaine. The g-reat ri:::k is from occlusion of 
t he pupil, and, in this affection, the local i~ e,·eu morn important than the 
genernl treatment. Leeches may be employcU to relieve the pain. :Mercury, 
preferably by inunclion, may be freely used, or, which i::. sometimes better, 
Carmichael's plan of treatment may be adopted. This consists in the 
admini~tration of clrachm do~es of the oil of turpentine, in addition to 
whicb ma.v be gh·en (in the iritis of tbe tertiary stage) the iodide of potas
sium. 'l'be following formula will be found satisfactory, in most cases:-

ij:. ~!~ .. ~~~~~~-tli1~ ~3ls~n;.e Tr~\~." o~1'. f3Ssi~'. ~~~f!~Po~~cf~l;·t~~~~ ~iarn~!j ~ dO~j.gaul-
Alopecia is sometimes the source of a good deal of annoyance, and may 

be treated with washes containing the tincture of cantharides. 
Tbe course of treatment briefly ~ketcbed in the preceding paragraphs Is 

t hat adapted to a case of secondary syphilis occurring in a healthy person 
H the patient be debilitated, tonics, and c~pecially iron and quinia, should 
be gi\·en at the same time as mercury, if it be deemed safe to give the 
fatter drug at all. The diet should be plain but abundant, and a moder· 
ate amount of alcoholic stimulua ma_,, be given if the pn.tient is used to 
its employment. The clothing should be sufficiently warm, and prefer. 
ably of wool, and great care should be taken to avoid all expo:::.ure to wet 
01· cold. 'l'he mercurial course $hould, as a rule, not be begun until the 
disappearance of the premonitory signs, but should then be continued reg
ularly, and with as few intermissions as possible, until all ~ccondary 
symptoms have passed by. By careful and judicious treatment, nnd by 
strict attention to hygienic rules, there i:5 reason to hope tha.t the cli:-C'a~r, 
if of ordinary mildness, will exhaust its \·irnlence in this stage, and thnt 
the patient may thu:5 escape the tertiary manifestations of syphilis, which 
are at the ~ame time the most distressing- and the most hopeless. To re· 
move the pigmentary stains left by syphiliLic eruptionf:l, Langlehcrt applies 
small blisters kept open for a few days, so as to subsLitute white for cop· 
per-colored cicatrices. 

Tertiary Stage.-In tertiary syplJilis, mercury may be employed 
(preferably by inunction) for the dry tubercular and squamous eruption:;, 
and for the interstitial form of syphili t ic orchitis i but for the other mani· 
festat ions of the tertiary stage, the iodide of potassium is usually a better 
remedy. It may be given in doses of from five to fifteen p:rains, or even 
very much larger doses, three times a da,v, either alone or in combination 
with the bitter tonics, mineral acidR, or cod-liver oil. In obstinate ca:-;es 
what is called the mixed treatment-which consbts in tbe simuttnneoui-. 
administration of mercury and potassium iodide-will be preferable to tbe 
use of eiLher drug Separately. rl1be COl'l'OSi\·e chloride may thus be gi\'eO, 
making by double decomposition a biniodide of mercury, or the hitter 
preparation may be given directly, in the form of the 11 Sirop Gibl•rt.'n 

As a Local Application to syphi litic ulcers, blnck-wnsh, or iodoform, 
either in powder or in solution with glycerin and alcohol, may be com· 

I The following formula will be found satisfactory:-

Sig.1\:r~:::r~:~~~~~~~:f~~rio g: .1l~1:S~1:!~~:~~i~r-ic~j Jafi;~:r[~j ~;1;:~pi f;3•· M. 
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manly employed; or if the ulceration be widely diffused, as in bnd cas('s of 
rupia, calomel fumigation may be substituted. For the tertiary aifcctions 
of the throat, ch lol'inatccl gargle~, with caustic applications, or atomization 
of dilute muriatic n.cicl, may be suitably re~orted to. 

The use of iodide of potassium must often bc persisted in, more or lc:::s 
continuou.;Jy, fo1· many _n~a.rs, and it i~ therefore a g-oocl plan to ascertnin 
br experiment the minimum do;-;c which will keep the ~ymptoms in check, 
ai1d let tba.t be constantly employed. rl'be same hyp;icnic rules should be 
ob..:rrrccl in the tertiarv n;;; in the secondary stage of the di::cnsc 

Hereditary Syphilis, in it::; early manifestations, is bebt treated by 
mNcurial inunction, in th(' way n.lrcacly described. In the later stages, 
iodide of pota~:;ium. with tonics, and espccitllly iron and quinia, will be 
found of ser\fice. rrhe :;accharated iodide of iron is partiC'uJarly l'l'COIU
lllCDcJCd by .Monti. A syphi litic infant need not be weaned if its mother 
be Rhle to nurse it, since, as long ago pointed out by Colics, a mother, 
1·\·en if apparently hcr!-'<'lf free from syphili:::, i::; never infected by her o,,.n 
child. Jt ohou ld not, however, be put to the breast of any othe r woman, 
lc~l the latter should be infected by contact with secondary le~ions in tbe 
child's mouth. 

lf a pregnnnt woman be syphilitic1 she should t:bke mercury, in order, if 
pos~iblc, to pre\·cut abonion, a.ncl to sa\·e her offapring from inheriting her 
di~ea~e. 

Syphilization.-S_vphi lization, or inoculation with the pus obtained 
by artificial irritation of a chancre, or with that from a chancroicl, was first 
recommended by ~\.nzia s de Turenne, both as a prophylactic a.ad as a rem
edy for ~_vphilis., and ha~ been extca::;ively used in the treatment of tbe clis
ea~e by Boeck, of Cbristia.nia. rrhis mode of treatment has been thor
oughly te~lecl by sur~eon:; in different part~ of the world, and tbe opinion 
of the profe:=::sion is almo~t unanimously op1>oscd to its employment. It ~ 
m;e as a. means of prophylaxis i:; clea.l'iy unju~tifiablc, for there is no od
dence that the artificially inoculated disease is more tractable tha.n that 
which i~ acquired in the ordinary way i and as to the curative effect of 
!oiyphilization, the testimony of mobt unprejudiced observers Lends to show 
that ( 1) it is very doubtful whether it exerci~es any beneficial influence, 
and that (2) if it do any ~ood, it is probably merely as a means of pro
rlucin~ a clepurati\'C effect, ju:st as bas been done by vaccination, or by the 
u::;eofbli . .;;,ter:s. 

Inoculation witb cha11croidal pus (which is sometimes practi:sed under 
the impre:s"ion that the chancroid is a syphilitic lesion) j,.; qui Le unjL1stifiable, 
n~ merely adding another di~ease to that from which the patient is already 
!oiutl'ering. I do not recommend a resort lo syphilization under any cir
cum:stanccs, and have mentioned it simply as a. ma.t.ter of historical interest. 

CHAPTER XXVII. 

TmlORS. 

~l_IE word tumor, in its ctymolog-ical ~cnse, si~nrnes a su:ellinq In the 

;~:~~1i~[~~I ~~c~~ ~-~=~~~~n ~1;:a~~o~~?i~s~~· ~~o ~v~i~-~~ n~~c~~ ~~~~n ~~i1~;e~ c~~o~~ 
n. part, due to tbe presence"" of a morbid growth. Tumors occur in both 
liexco, nnd at every age, and may be occasionally found in almost e\•ery 
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region of the body. Thoup;h orip;inating in nnd dcrh·ing their nouri,,h
mcnt from tbc tissues in which they occur, tbry hn.\·c, inn. certnin ,,en,,e, 
an independent organic Jifc, growing 01· withering without regard to the 
state of nutrition of the rest of the body They mn.y be mol'C or le:-;~ 
strictly limited by an irffcsting- mcmbrnnc, or may be widely diffu~cd, or 
infiltrated among the surroundi ng' tissues. Their ana.tomieal elemcntti 
may be the same as those of the tissue in which they grow (110molrJ91ms, 
homo11w11Jhous), as in the case of a fa.tty Lurnor growing amid fat, or mar 
he quite diffel'ent (helerologous, heterom,011Jhous), always, howc\·er, pr(._ 
$:Cl'\'ing a certain analogy to normal tiss.ue-elements. from which, though 
in character they ma.r deviate, they never enti rely depart. 'l1umor:; mn,r 
be either solitai·y or nwltiple; if the latter, they ma~' be of the same or 
of different kinds. " 'hen two or more tumor:; of tbe ~ame nature coexi:-t, 
they may l1a.Y c been de,·cloped simultaneously, 01· con.~ccuti\'ely; and i11 
the latter case it is occa:;ionally, though (except in the case ofcauccr) rarely, 
possible to trace a direct anatomical connection, through the va~cular s~·ti
tcm (as in the process of cmbolism1

), or otherwise, between the first, which 
ii<, then called primary, and the secondary tumors, or those wbicb are sub
sequently forn1cd. Tbc origin of seconda·ry cancerous tumors is, in the 
large majority of case:;, traceable to absorpt ion from the primary tumor, 
throu,zh the medium of the lymphatic system. 

Causes.- The causes of tl1e development of tumors are sometimes !->Uffi

ciently obvious; as where a cystic tumor result:; fron1 obstrurtion of an 
excretory duct, 01· where the occurrence of a fatty tumor, or of an adrnnti
tious bur:;a, is directly traceable to the effect of pressure. In most instnntel', 
however, no direct cause of the occurrence of a tumor can he detectrd, 
while the indirect or predi~posing- causes are usually matters of conjecture 
rather than of demonstration. lnheritance is sometimes a cause of the 
development of tumors, ei=;pec ially of Ibo cancerous rn.riety. Age, and the 
degree of functional activity of any particular organ, sometimes exercise a 
causative influence upon the development of tumori-;; i tlrns, morbid growth:; 
are more frequent in adults tban in children, and occur more often in an 
organ the functional ac ti vity of which is decreasing than in one which i:-; 
undergoing development, or in one which, though completed, is still act ire. 
Sex exerts a certain causative influence, women beinJ!, upon the whole, 
more liable to tumors than men. l<'inally, as direct irritation hos been 
seen to g-ive rise to a tumor, it is occasioually pos,.ible to trace the ori,irin 
of a morbid growth to indirN·t irritation transmitted th rough the nen·ou:> 
~ystem; mammary tumors thus sometimes appear to be caused by uterine 
disturbance. 

Classification of Tumors.-It is a matter of common obscn·ntion 
that certain tumors occas ion inconvenience merely by their bulk or potiition, 
and by their in terference with the !'unctions of adj:H:ent pnrts, having nu 
tendency in themselves to cau::oe death i while other tumors inc>\'itably prore 
fatal if left to thern~eh•es, and ha\'C an a lmost in variable tendency to recur 
in the same or another part if removed i hence the ordinary divhoion of 
tumors into those which are benign, innocent, or non-malignant, and tho~.l' 
which are malignant. Certain tumor)-<, again, arn fatol if ncgleclcd, but if 
remo,,ed are notcertuin, though apt, to recur: these h:H'e been looked upon 
as occupying an intermediate position, and have been called semi-malig
'liant. This general di,·ision, founded upon the clinical characters of mor· 

1 A remarkable cas~ has, however, been recorclerl by Hayern and Graux, in wl.1iclia 
ti.bro-plastic tumor of the ligamt'ntum patella> was foll01'l'e<l by a f:imilar growth 1U t\I~ 
lung, directly traceable to embolism. Other Pxa111ples of transfert-nce of non-caul'er· 
ous tumors have been recorded by Virchow 1 ~loorf' 1 Bryant, and lleitzmann. 
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hid ,!?rowtbs, hns many adrnnta;:re~, hut is obdously not as accnrate or 
~ienlific as would be a classification of tumors founded strictly upon their 
anatomical peculiarities. Such a classification bas been proposed by Yir
chow and other aulhors, and would doubtless have been generally odoptt.>d 
by surgical writers as: well n.s by pathologi!-lts, hut for the fact thnt a 
knowledge of the microstopical rharacter.-5 of n tumot' does not always ~j,·c 
definite information as to its clinical hi~tory, wbicL is of course (from the 
surlJ'eon's point of "iew) thC' mo:lt important matter for considerntion. 'l'hc da~ification ndoptecl in tho following pages aims to combine, in a manner 
l·on,·cnient to the student, a reference to both the clinical historic:; and the 
111rntomical peculiarities of the various morbid growths. 

CLASSIFICATION OF TL.''.\IORS. 

1. Cy1ticTumonorCysts; Cystomata. 

A. Simple, orBurren. 
{1) Serous; hygromata. 
(:!)Syuovial. 
(3) Mucous. 
(4)Sanguineous. 
(f1) Oily. 
({i) Colloid. 
(7)Seminal. 

2. SolidTtlmorsandOntgrowths. 
(l) Fatty or adipose. 
(2) Filiro-cellular or comiective-tissue. 
(3) Mucous or myxomatous. 

B. Compou11d, or flroliferous. 
(b) Complex. 
(9) With intra-cy:;ticgrowths. 

(10) Cutaneous. 
(11) Dt:nligerous. 

(4) Fibrous, fibro-muscular, fihro-cystic, etc. 
(5) Cartilaginous, fibro-cartilagiuous, and mixe<l . 
(6) Osseous. (11) X.•ural~ic. 
(7) Glandular . (12) PuJ..mting . 
(l:i) Lymphoid. (13) Floatin~. 
(!!)Vascular. (14) Phantom. 

(10) Papillary. 

SEMI·:>.IALIGNANT OR Rr.cumn:NT 'l'u:>.IORS i 8ARco:o.1AT.L 

(1) Rt:cnrre11t fibroid tumor or spindle-celled sarcoma. 
(:!) Mycloid tumor or giant-cdled sarcoma. 
(3) Round-celled and othersarcomata. 

M.\J,IONANT TUMORS OR CANCERS j CARCJNO:O.IATA AND EPITH.ELIOMATA. 
1 Carcinoma. 

{l)Suirrhousorhardcancer(Scirrhns). 
(2) Mcdul\ary or soft cancer (Encephaloid). 

(a) Melanoid. (d) Villons. 
(b) 11£matoid. (<')Colloid. 
(c) Osteoid. (/) Fibrous. 

2. Epithelioma. (Epithelial<-ancerorskin-cancer.) 

lfo~-mal_iynant '1.'umors, as a rule, displace without involving sur· 
r?und1ng- t1:-<sues; they po~~css con~idnable l'itality, and hence may pcr
:-;1:-;t for a. Jon.ft period without undergoing either ulceration 01· interstilial 
~legencra.tion; they a.re homogeneous, or at least do not commouly exhibit, 111 the l'amc mass, any great diversity of structural element!:!; and if 
rt'llln\'Cd they do not usually recur . 

.ll"lignant Tumors, on the other hand, arc commonly infiltrated among
the i:'.it1rrounding tis:;ues, which they grndually rcplnce or appropriate to 



themselves; they possess compara.th•ely little vitality, and hence tciul to 
ulcerntion and destructive degeneration; they exhibit, in the same ma ... s a 
considerable number of di\7 erse structural elements i and, though remov~d 
with the greatest cnre, a.lmo~t invariably recur. 

Tbe Semi-malignant or Recurrent T11nwn occupy au intennediatl' 
position; they often grow rapidly and cause ulceration of the overlyit11{ 
in tegument; they frequently contain, in the same tumor, a great varietJ 
of strnctural elements; and, thoug h they do not commonly spread to dis
tant organs, they mostl.v have a strong tendency to recur after even appa
rently complete removal. 

rl'hcsc remarks, though generally, are not uni\•ersally applicable. It 
occasionally happens that a tumor, which is undoubtedly ca11ce!'ous, doc~ 
not recur after removal; wh ile, on the other hand, a gro\vth which =-truc
turally is such as would be placed among the non-malignant tumors may 
recur indefinitely, and evcntunlly cause death 

'rbe special characters and appropriate treatment of ench variety of 
tumor whicb comes undct· the observation of the surgeon, will now be 
briefly described. 

CYSTlC TU:\IORS, OR CYSTS. 

Cysts may originate in se,'cral ways. The most commo11 is from the 
dbtcntion and enlargement of ducts or sacs, as is usually the case with the 
mucous and ordinary cutaneous cysts (Retention-cysts). Another mode 
of orig·in is from tbe enlargement and coalition of the natural interspaces 
of the areolar and other t issues; these intersprtecs being distended with 
fluid, tbe surrou1Hling stl'Uctures undergo condensation, until a cyst-wnll 
.is formed. It is in this way that ad vcntitions bur~re are formed, as well ;1~ 
cystic de\'elopmcnts in sol id tumors. A third mode of ori)!ill is from the 
direct ,!!l'OWth of newly formed elementar.v structures, cells, or nuclei
the cyst:::. thus formed being sometimes called primary or a.uto9enovs, a:; 
disting-uishccl from the other, or secondary, cysts. Fina.Hy, a cyst ma_v be 
formed b.v the prntrusion and subsequent separation of a. portion of a sc1·ou.; 
membrane, as happens in some cases of so-called" fal~e spina bifida," and 
probably, as pointed out by :Michel, in certain examples of serous cyst of 
the inguino-femoral region . 

.A.. SrnPLE OR BARREN CYSTS. 

Serous Cysts, or Hygromata, may occur in any part of the bod.v-, 
hut arc most usual in or near glandular 8tn1ctures. These cysts coutain l\. 

liquid of \'ariable consistency, and of a yellowir-;h, reddish-brown, or olire 
hue; this liquid sometimes contains crystals of cholestearine, and in other 
cases is fibrinous, and coagulates when removed. The cyst-walls are of 
connccti,,e tissue, adherent to surrounding structures, not very rn:>ctilar, 
and lined with a teRr;:.ellatcd epithelium. rrhe cysts may be single or mul
tiple, and, in the latter car-;c, may intei·communicale, or may be mcrclr 
:ig,!!rcgatcd. When found in external parts, they ma.y commonly be dia~
nosticated by observing- that they have a smooth and rounded outline1 are 

;a.~~~e~~~ ~v~~~~!~o~~~ a:ob1~~~:1:tst~~~:~~e~~~1be~~·!1~:s \~:l~~f~~~~~!t~~~sft~rc~ 
tuatc, or, if very tense, are at least found to be elastic and resilient on 
pressure. 'l'he t1·eatment may consist in puncture (which may also he 
used as an exploratory measure), tbe application of tincture of iodine, the 

1 When occurring in the neck, they constitute the so.called h!Jdroccles of that part. 
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inject ion of the i::ame substnuce after tapping, the use of a scton_, incisio n 
with or without cauterization, 0 1· pitrtinl or complete ('XCision. Iodine in. 
jt•ctioo~. or the ~cton, ar~ pn.rticu lnr ly ndrq_Hecl for ~pts f?und in the Ct'nical 
nncl axillary reµwns, as in tbe cn~cs de:-;cnhed l>y L. Smith undrr tho nnme 
of 4 'con~enital cy~tic hygroma ;" and incision, with cautf'rization or 
simply ~luffing the ca,·ity with lint, fo_r tho~e met with in thc> gum~ or 
btlllL'l:'. Partial incision is usually suflicicnt if the Cj ~t be solitary, any 
portion that is left subsequently g-ra11u.h1.ti ng and uoderg~o i ng cicn.t~·izntion. 
For multiple cy:-;ts. however1 totnJ cxcH;wn may be required, a.11d 1 1f sco.ted 
in the mammary gland, it may he nece:-:--ary to remoni the whole brt•ast, 
in order to pre\'cnt any port ion of the di;,,ea:;ccl Hructme from remaining-. 
Serous cr;.;ts al'e occasionnlh' conuected with va!-icular mevi, in which c:a:0:e 
the operUtion for removal nlay be attended with profu:sc bleeding. In the 
Jm·n~t. it ~ometimes happens t hat n. scrou;-; cy::;t coexists with a cancer. 

Synovial Cyst s may consh:;t simply in cnlar: . .rement and clisleution of 
the normal synovial burs:e i or may be ud,·entitiously de,·elopcd in abnor· 
mnl situntioils, as the rei::.ult of pre~surc; or may occur in the sheath~ of 
tendons, constituting· ganylia. 'l'be fluid of these cysts varies in con
i:;i:->tency from that of serum to that of honry, and they not unfrequcntly 
contain :-mall bodie~, about the sizr and :,hape of melon·seeds, wbich may 
be loose, or attached to the cyst.walls. and which are composed of a den:se 

~fi~~1~~t~'~e~~i;:1~:at~r~r~=~~~:. i1:rtt~~),;~:~~~~~;~"~!d86j?~~;::~i~~~~1~ ~~jl~~~~~ni~~ 
in the formation of a setun, in subcutaneous div ision and scarifico.tion, or, 
finall\•, in exci~iun. 

MUcous Cyst s are chieHy seen in mucous membranes and in conncc. 
lion with the mucous I? lands, where they l'C'Htlt from distcut.ion of obstructed 
ducts or follicles. They nre met with in connection with Cowper's or 
Du,·erney'!:i glnnds, in the antrum, and beneath the tongue, where the~· 
con~titutc a form of ranuln. Tbeir g-eneral c:lwracters arc those of the 
"Nous ens!:';, from which they differ cbiefl\' in the nature of their contained 
Rui<l (which re~embles mucuS). and in thCir loco.lit_r. 'rhe l1·eatment con. 
~i~ts in free inci~ion, or in cutting awny a port ion of the cyst.wall, the 
c11vity beinl? allowed to heal h.v ~ranulntion 

Sanguineous Cysts, or H rem a t om at a 1 may result from accidental 
hemorrhage into the caxity of a serou~ cyst (just as hrenrntocele from 
hcn1orrhnge into the sac of a bydrocele), from transformation of a va~cular 
nrerns, from occlusion and dilatation of a portion of a vein, or from effusion 
of blood which suhsequcntly becomes ency~ted by the condensation of the 
surrounding areolar tii::.sue. They n1·c chit•fly met with in the cervical nnd 
parotid regions (in the former locality con ... titutinf!' hrematoccle of th<' nctk), 
though they also occur in other part:; of the body. Thei::.e cygts contain 
blood, which may be clotted and partially dccolor izcd, or which mn.y be 
liquid. I n the In.tier ca~e it may have be.en fluid from the fir~t, and will 
then coagulate when evacuated, or mav ha,·e been clotted at fir~t and sub· 
~equentl.v re.liquefied. 'l'he walls o( the~e cysts nrn,y be simply mcm
?rnnoo1:', or may be deeply rihbed, and the cyst.wa lls ma.y, in some 
111!-itance", prcse11t the characters of a sarcoma or rec'urrent fibroid tumor. 
The!<ecy~ts occa~ i onally resemble, in their outward appearance, cncephalo icl 

~~n~r~e~:iL~11~1~·~~~~~ ~~~ct~:nt;~fil~l~~·; ~~~~~~~\s ;~~fsi~:~l~~:i~11~l J~:~~~1L~;~~~ 
nga~n"t hemorrhage if the cyst he connected with a noovus or bloodvc!-isel; 
o~, if the tumor be very large, it may be reduced in size by repeated tap
pmgs, nn.d then laid open, as bas been succ:e5:~fully clone hy Erith!?-en. 
~\ niputat1011 may be required, as in a rn::;c reported by .Moore, in which the 
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c.n•t was de'f'eloperl in the course of the pop1itcal nerve, and in whi1·h Im·~ 
of blood during an attempt at excision nece~s i ta.ted removal of tilt' lim1 1 

Oily Cys t s.-Cysts containing oil or fatty matter nlonc are nry run·, 
tbough fatty :mbstanc('S not unfrcqucntly occur in cysts 11s thr ri'sult of 
dew•ncration of other m:ltcrinl.3, or as a. curcly ref.i idue from milk. Oil\ 
cysts do, howe,·cr, occa::; ionally occur in the orbital and supnt"ilinry re. 
gfon,,, :rnd in the brea~t. The t1·eatment should con~i!;-.t of cxci,;ion. 

Collo i d Cys t s occur in the k idney and thyroid gland, in tin· lattN 
!--ituatiou con::.tituting- a. variety of goitre. Their content~ vary in con. 
:;i:.;tcncy from that of serum to that of firm jell~·. being clear or lurbid, arul 
of \'cry variable color. The treatment of cy8tic ,!{Oitre consists in tapping 
and the i11jection of iodine, or in the format ion of a seton. 

S e mina l Cysts.-This b tbe name u~cd by Paget for most cxnmpJe .. 
of the affections usua ll y known as cncyr;ted hydroce le, encysted hyclroccle 
of the cord, and spcrn1atocelc. Scmina.I cysts pos~ihly a.r ise iu some cn~l'!':i 
from dilatation and sub::;cquent isolation of a portion of a seminal tubule, 
hut usually originate in the so.called" non-pedunculated hydatid< 1 which 
:tre remnants of the Wolffian borly of fretal life. Tbr_v may be ~in,!(I<' or 
multiple, and may occur in any part of the spermatic cord, though Ul'ually 
ju~t aiJo\·e the epididymil'. Their walls are of areolar tis~ue, ~ometin11·.;. 
lined with tessellated epithelium, and they contain a milky fluid in whirh 
8pNmatozoa are commonly found. The treal1nenl consists in the inj('{'tion 
of iodine, or in the u~e o f a. seton; or, if thesn fa il , in free iuci~ion of the 
sac, w h icb is then a llowed to heal by gra.oula.tion. 

B. COMPOVND OR PROL!i'EHOUS CY!:iTS. 

Thcbe are ~uch as have the power of producing vascular or other or2an. 
izcd structures, which may be inclosed witb iu the original cy~t-wnll, or 
may project from its surface. I t is sometimes very difficult to di:"tin~nh·li 
a true proliferous cp;t from a mass of simple cysts closely aggr<'g-atrd 
together, the latter, indeed, constituting a. conl:iiderable proportion of ,,·hat 
arc known as nwltilocular cyi-;ts. 

C omple x Cystiger o u s Cys ts nre ch iefly met with in the O\'nry, and 
in tbc chorion, in thedii;cn~c of' that membrane known as the hrclatid mol<', 
in wbicb the cysts are probably merely ~ccondary fo rmations ($CC p.531). 
Complex ovarian cysts pre~eot a. pcirent ryst with numerous H!C'ondar~· 
cy::;ts variously arranged, which project i11to its cavity (endoge11011R), or 
from its surface (ex<Jgenous growths). Wilson Fox has carefully inrt• .. 
ti;:rated the mode of ori~in of these tumors, and bclicres that the parent 
c·y~t originate:-;, like the !-iimple ovarian cyst

1 
in the Grnafian ve .. idl' 

Into the interior of the parent cyst, tubular gland structures, or \'illou~ vr 
papillary growths (wh ich Dr. Fox looks upon ns cvcr ted follicle~). projl'<:t, 
nnd it is by the dilatation and con~trictio n of thci-e tubules, or by thr 
adherence Of these papillary growth~, that the secondary cy~ts are formc•I 
'L1hc treatment of thc:'e ovarian crsts will be considered when we come to 
fipeak of orn,riotomy. Cystiµ-erOus cysti; occurring- in other part:-; of tLt· 
holly could hardly hf' distingui::;.hed from multiple simple cpts ngzn·gated 
tO}!(>'thn, and would require the l'ame treatment, \' i1 •. , total exci~ion. 

Prolife r ous Cysts with Vascula r Intra-cy stic Grow t hso<e.ur 
in connection wilh varioui:; glands, c~pccially the mammary and thyr01d, 
though they are also seen in the pro~tate, in the lip1 and in other pnrl" of 
the hody. 'l'his class of cysts embraces many of the tumors d£1-crihed hy 
Brodie and others as sero-tyslfr sarcoma/a. 'l'he~e cysts may be ~in,!?ll·or 
multiple, their walls being formed of thin areolu.r tissue, andclo,;ely a<llwr· 
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ent to ::;urrouncling structures. '!'heir contents at first arc fluid, but 5:ub
sequently a \'05cular growth, apparently of glandular structure, which may 
be \Hll forml'cl, rudimeotnry, or detrcnerate, spr ings from some point of tbe 
interior, andf increasing more rnpid ly t han the cyst, gradually encroaches 
on it.; cn.\•ity, wh ich it afterwa.rcls entirely fi ll s, somctimei'i at last perfornt
inr' the erst.wall, and protruding as n. fungous mass. The form of these 
"r~wths \·arics in different cases i sometimes they appear as layers of coar~f' 
~ranulotion~. ~ometimes a:; nodulatecl cauliflower.like m11:s~cs, sometime:" ns 
cluster:i of delicate leaf.like processe!::, and again as ma:;~es of closely packed 
lobule:-. Their color, consis.tency, and degree of rnscularity are equally 
variou,;. The cours.e of these tumors is very chronic. 'l'he diagnosis from 
cancer may be nrncle by observing the slO\\" progress of the sero.cy='tic 
!'arcoma, its occurrence at an earlier O!fe (usun lly from th irty to for1y, 
though it mny occur at a much later per iod). the hea lthy clrnracter of the 
~kin over the tumor, the feeling of fiuctuatioa, if the cyst still rontaiu 
fiuicl, and the freedom from die:ease of the neig-hboring lymphatic glands. 
En•n wlien ulceration takes place, and the intra.cystic growth protrudes 
a .. n fungous mass, the surrounding inrngument hn:::l. not the infiltrated 
appearance which it has. in case of canc<·r. Before the skin gi,·es way, i t 
may prc~ent a bluish.black color over the most prominent pa.rt of the cy._t, 
an appearance which is of it:-:elf quite characteristic. The treatmPnt con
si:"ts in tntal excision, which will usuall_r be followed by a permanent cure, 
though if any portion of the i;rrowth be allowed to remain, the tumor will 
be apt to recur; it may even do so after repeated removal, and when every 
care ha,; hl'Cn taken in the operation. \ircbow records a case in which the 
tumor trn,•ersed the chest wall and invol~ed the lung-, nnd ia which meta~· 
ta.tic growths exi~ted in the lungs, rnediastina, li\·er, ribs, ,·ertebne, peh•ic 
bone ... , dura mater, nnd sphcnoid booe. The5e tumors have, therefore, 
occa~ionally, a clinically malig-aant character, but, as pointed out by Paget, 
the recurrent arc e5~e1nially like the primary growths, and never become 
truh• can<:Nous. 

r'roliferou~ cy~t~ ma._v coexist with cancer, as in the ovary nnd te5ticle. 
Cutaneous Proliferous Cyst s.-'l'hese are defined by Paget as 

11 cp;ts within wLich, in the typic11I examples, a t issue grows, having more 
or k~:-i the structures and the proclucth1 e properties of the skin." In the 
majority of Cn'.-iCS, no trne cutaneous lining can be rC'cognized, but the cy~t:; 
are found to contain epidermal scales, sebaceous matte1·, fat ~ranules, cha
INearine, and rudirnentary hairs. 1 These cysts are chiefly met wit b in 
the O\'aric.; and subcutaneous tis.sue, but ha Ye also been seen in the testicle, 
lung, kidney, bladder, brain, and tongue. Among those in the subcuta· 
neous ti~sues, such as are conqenital upproach most nearly to the typical 
character. The8e occur usually in the orbital region, cl o~e to the external 
angular process of the fro11ta l bone; they have a. round or oval contour, 
n.nd consist of a thin cyst.wall, of a. more or le:0s cutaneous structure, pretly 
tightly filled with oily or f:ebaceous matter, with or without hair. Thcl'C 
cys.ts arc sometimes deeply seated and may adhere to the periosteum, or 
e~·cn .erode, or pos!3ibly perforate, the subja.cent bone. The treatment con· 

;:~~~ m~~~nlc~~~,\~~~~1, ~:~~~~~~~n\~:tc~~=~::~~o~~.;:8q~1:; c::ceJ~l i~i::::~~ 
region of the body, bnt are most frequent in the sen Ip. In this situation 

1 ~ cys~ of this kin~, which I removed from the cheek of a medical man, was fonnrl 
on rl1~seet101~ to cot~tam two !011g bairs (evidtintly from the btiard) clost>ly coile1l to· 
gethtr. Tl_m c:oud1tion i!'l analogous to th at St'l:ln in the coccy.'!eal or pilO·nidal fts· 
tulremet with in the neighborhood of the rectum. (See Chap. XLIII.) 
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the.' nre ,·ery loosely attached, so that they may commonly be r('adilr 
remo,·ed by tran~fixing and Ja_ying open the tumor, and, after e\·ncuntin~ 
the contents, pulling out the cyst.wall with forceps. In other pnrt~ of till' 
body they may require more careful dissection. Tbest:i sebaceous t11morll, 

FJ0.258.-...~baceoustumorsauliborn. (BKYA:-;T.) 

as they are ordinarily called, sometimes appear to have very thick wnl!.;, 
owing to the accumulation of epithelial debds in their interior. Jn SOIJH' 

ca~cs a dark spot is obsen·ed on the surface of the tumor, which mark:; nu 
orifice throuµ-b which a probe can be introduced, and through which tbe 
eon tents of the cyst may perhaps be evacuated. In these cases, it i~ proh
ublc that the cyst has originated from obstruction of a sebaceous duct, 
though in other instances these growths appear to be autogcuous forma
tions. Sebaceous tumors may become inflamed, when the cy~t, if ~mall, 
may be loosened and thrown off by suppnration; in other cases, ulc:<:ralion 
takes place, and the contents of the cyst protrude, becoming dry hy expo· 
~nre, aocl constituting- some of the so-called "horns" of the face or other 
parts. Occasionally the protruded contents of a cutaneous cyst become 
\'a,..cular, and present the appearance of a fungous bleeding mas:s, whi<·h 
may be mistaken for cancer. The trealm,ent, as already ob~erved, con~i.-b 
in total excis ion, but this should not, as a rule, be done unless the patient 
ht.• in good general health at the time, as the operation, thou~b in it!'clf a 
t rifling one, bas not unfrequentl_r been followed by fatal erysipelas. 

8chaceous cysts in the auditory canal, or in the orbital region, may 
occasionally prove fatal by perforat ing the skull, and inducing meninb~al 
and cerebral inflammation. Hence early excision is particularly imperall\'I.' 
in theRe ca~es 

Dentigerous Cysts, or cysts containing teeth, occur in the o~·aric~ 
and testes, but are chiefly interesting to surgeons when met with 111 ~he 
upper or lower jaw. These cysts appear to be tooth-capsule~. from which 
the teeth, though well formed, have not been extruded, nnd which beeo_ml' 
enlarged by the accumulation of fluid. The treatment consists in making 
n free opening into the cyst, takin,!?' away a portion of its wall 1 a.nd 1 after 
extracting the misplaced tooth, stuffing the cavity with lint. 
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NoN-:O.IALJONA~T Socrn Tu;oi10as AND OuronowTes. 

'fhc term Oolgrowth is here used in the sense in which it is employed 
lJr Paget, to cknotc the "Conlinuou~ Hypertrophies" which arc occn
sfonnlh· met with, in which the limiting and inn:~sting capsule of o. Tam or 
or "Distontimtmts Hyperlrophy 1

' is absent. rrhcsc outgrowth;.; differ 
from the 1'nfillraMons of malignant disease in that, in the former, the new 
material is homologous w ith t lmt which surrounds it, while in tile latter 
it is quite difforeut, causing indeed degeneration n.nd wasting of the normal 
ti:-:!->llC in which it is plnccd. 

F atty Tumors and Outgrowt h s.-These arc the moRt common 
of all the non-malignant tumor~, and ha,·e been described by !'Ur~ical 
writers under various names, 5'uch a.s Liponia, Slealoma, etc. The Faffy 
Outgrowth consists of an accumulat ion of fat in the subcutaneous tissue 
of gomc part of the body, and may be e ither single or multiple. lt is 
u~ually annoying only on account of the deformity procluce<l, but is occa. 
sionally painful. A f':n·oritc ~eat of lbc fatty outgrowth is the neck, where 
it ,!!'ire~ the appearance known as a double chin. It also occur::; in the 
nbdominal walls, and may be met with in other situations. Brodie suc
Ct'eded in procuring thl' absorption and disappearance of a growth of tbis 
kind by the interna l use of liquor potass;u, but u~ually excision would be 
the only meaa:; likely to effect a. Clll''\ aucl this could scarcely IJc ad,· isable, 
for the resulting !:;Car would probably be as disfiguring as the clisca:'.'ie itself. 

'L'he Patty or Adipo.-:e 1'unwr, or L1'porna Circum.scriptumof systematic 
writers, much more commonly comes under the surgeon 1:; observation. It 
ue.unlly occurR in the trunk, especially the upper part, or in the proximal 
portiousof the li mbs, though it may be met with in any region of the body, 
ll!' in the scalp, beneath the tongue1 in the sole of the foot, or in the scrotum. 
A peculiarity of the fatty tumor is its proncne~s to shift il;s po.sition, in 
ohcdicuee to the law or gravity: thus, a lipomo. hns been kno\\'n to pass 
from the groin to the perineum, or from the abdominal wall to the thigh. 

Fm. 260.-Fatty tumor; the lobated appear· 
ancewellshown. {:\llLLER.) 

1'hc usual sent of a fatty tumor is in the subcutaneous tissue, though cases 
are on ~ecord in which these growths ha\.·e been fou nd in the intermu!:=cular 
plnne8, rn contact with bone8 or joints, in the nerves, and in the fat around 
internal . organs. Fatty tumors are always invested by cap:Sules, fibro
rellular rn structure, and of varying density; from tbe capsule, septa pass 
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imrnrds, di,·iding the tumor into lobes of vorious size. When the '"l'Jlla 
are unusually thick and numerous, tbe growth may be called n fihro.fil!tr 
tumor, or fibro-lipomn. 'l'he capsu le is dry, a.nd 1't1pplicd with bloodre~ .. 1·/~ 
and separates the tumor from the surrounding- structures. Its layers hnt1'. 

less cohesion among thcm~el\'es than adhesion citlwr to the tumor or to 
tbe neighboring ti.~:-;ucs. 'L'he skin adhere~ to tlw capsule more clo!-:l'lv at 
the points at which the septii pass off than at other parts, thus gi,•iri:.r a 
dimpled appearance to the mass when it is lifted a way from the suhjnr1·111 
1-'tructures. The fot of on adipose tumor dO('S not differ materially from 
the ordinary normal fat by which the mass is i-urroondcd, though, acCor!ling 
to Butlin, the iudividual cells of tbe tumor are much larger tbnn tho~e 
of adipose tissue in general. The developn1ent of fnt in a tumor is likl• 
thnt of nn.t.ural fat, the gradual formation of fnt.·Cells from connecth•e-tis!'ue 
corpuscles being, according to Weber, a~ quoted hy Pa,!.!el, troccnhlc> in 
tbe!'c tumors. Fatty tumors derive their vascular gupply chiefly from 
arteries that ramify in the capsule1 though, in addition, a large \'e!'!<:iCI frt·
quently passes directly into the mass. 

Fatt.y tumors are usually single, but may coexist in large number~, fifty
eig-ht ha,·ing heen olJ~ernd in one ca.!:ie by Harris. 'l'hey ar<' mo~t 
common in early adult and middle life, and, as a rule, grow very i-lowl.\ 
They occasionally attain a very large size, one being referred to hy 
Gro~s which weighed not Jes~ than r-eventy pounds, and one e~timnted to 
weigh eighty pounds Laving been removed by Dandridge, of Cincinn11ti. 

Fig. 26 l, from the photograph 
of a patient who con:-:ultccl me 
some year?; )'\ince, show!-i a tihrn
fatt~· tumor of enormou~ size, 
1rnd. of about tweatr-fire relll' .... ' 
duration. Fatty 'tumor.!' an• 
usually, tboug-h not alway ... , 
painless. They oecasionnlly 
inflame and ulcerate (pnrtiru. 
lnl'iy such ns are pcndulou.;), 
and may contain oily cyst~, or 
hon\' or calcareous nodule,:. 

•fbC' diag11osi1S can com111onl~· 
he nltlde b\· obi::ening the 
!'lllOotb, indolent, lobated char· 
octer of the swelling, th<' ~Pn· 
:-ation of elasticity or .;emi· 
fluctuation commlinicatr!l to 
the touch, and tbe perul!or 
dimpling, corresponding with 

}'m. 261.-Fibro-lipoma of twenty-five years' standing. the po:;ition of t.be intl'rlohar 
!'epta, when the skin isrt.>nrh•r1·tl 

tense by compressing and lifting tbe mass. Another point, insi)'\ted on hy 
Labbe, is that by thus manipulating the skin thf' general surface _bcc~me~ 
red, while the positions of the interlobar septa arc urnrked by white hnr~ 
'!'be surgeon may also arnil him~elf of the kuow\edge that all fntty mll.lltr~ 
become hardened by the applict1. ti on of cold, and thus aid the diagno~b h~ 
din.·cting a spray of ether upon the surface of the tumor. 

'l'he t1·eatment consi8ts in excision, \vhicb may be practised in n~1y_c?~1 · 
in which an operation of any kind would be admissible. A single rnc1~w 11 

may be made, corre~ponding as much as po~sible with the Ion~ axi~of.th.t' 
tumor and the natural curves of the part, a.ncl, the capsule being then ~11l1t 
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"''ith the knifo, the whole mass may be often eaucleatcd, by traction, aided 
bv the handle of the instrument. In other cases an S ·!'ihaped incision will 
bC preferable. Occasionally, prolongations of the tumor rnay extend into 
deeper pa1·ts, and require more careful dissection. The cure is usually 
permanent, though, if Rny portion of the tumor be left, reproduction may 
possibly occur. In the c~se of pendulous growths, and pa1:ticularl): if 
ulcerations have occurred, 1t may be proper to remove an elhpt1cal po1t1on 
of skin with the tumor. 

Should cxci:-ion be in any case contra.indicated, attempts may be made 
to disper~e the tumor by injections of alcohol or ether, which are said to 
ban proved successfu l in cases recorded by Ilass:e and by Schwalbe. 

Fibro-cellular Tumors and Outgrowths (Soft Fibromata) are 
such ng m their anatomical characters resemble the ordinnry areolar or 
11onncctive tissue. The Outgrowths are more common than the tumors, and 
com;titute most of the softer nncl more succu lent kin ch; of Polypus, as well as 
the Cutaneous Outgrowths, or ll'ens, whicb are so frequently met with in 
the gencrati\'6 organs, and other parts of tbe body. In the polypi, the 
fibro-cellular i::; commonly associated with g landular structure, while in the 
cutaoeoug outgrowths tbe 
skin it~clf appears to be 
hypertrophied. Closely con
nected with these fibro
cellular outgrowths are the 
cases or Elephantiasis Ara
bum,Sderoderma, etc., which 
are chiefly obsen·ed in tbe 
scrotum anrl lower extremi
ties, and which are uccasion
ally accompanied with a 
dilnted i;tate of the h'm
phatics, with or without 1Jm
phorrhccn, and more rnre1y 
with a. nre\'Oid condition of 
the skin and adjacent tissues. 
lf tbe~c wens are of moderate 
size, they mn.y be readily 

~:~l~~:~~ti~~~ i[h~~i~ 1j'll~:t~~ 
fialJ!e, becomes a rather for
midable proceeding. When 

~~ar~,~~~S inle;,~~ ;~~~:p~! F10. 2G2.-Fibro-cellular tumor of labium. (IloLMES.) 

~a.y be made to reduce the swelling by the continued use of firm comprcs
~10n by means of tbe elastic bandage, and, as advised by Ohvide, by the 
mternal and external use of iodine i and if these fail, it may occasionally 
I~ propc: to rc~ort t'l ligation of the main artery of the limb1-an opera· 
tton which has been performed under these circumstance::=. with ,!!OOcl 
~e;:;ults b): Carnochan, Crosby, nnd numerous other surgeons, but which 
h, accordmg to Fayrer, usually productive of only temporary benefit. 
The stnti.stics of this mode of treatment harn been particulal'iy studied 
by Ca~nt1, Wernher, Fischer, L eonard, and Lcii:;rink, the latter of whom 
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ha!': collected about 30 cnse~, from an examination of which he concludes thnt 
though the operation frequently fails, yet it is often productiH of hc1wfit, nnii 
occa.,.ionally clfects a complete cure. Leonard, of Bristol, refers to GH ca,.t·s 
of which 40 ended in reco,·ery (3 of thei:.c after digital comprcs:sion of tht: 
artery) i in 13, relief was afforded; and only 16 were totally unsucce!isful. 

Cai"ati has analyzed 24 cases as follows:-

Ligation of-

Iliac artery . 
}\~moral artt!ry 
Poplitt>al " 
Spt'rmatic " 
Axillary " 
Jfrachial" 

5 
12 
1 
2 
1 
3 

- I~ I 

; .. ~ 

+~ I 
} I ... 

3 

Fihro-cellular T11rnors arc comparati,·ely rare affections. They arc chiefly 
nwt with in the deep intC'rmu~culnr planes of the linibl:i, the ~crotum, la1Jiu1u, 
nncl n1gi11al wall, but are occa!iionally :::een in the ::;ubcutaneous ti!'sUl', or 
in other parts, as the testicle, tongue, or orbit. 'l'lw:-e tumors occur as firm, 
round, or oval masses, ten:::(\ ~wmewhat elai-:tic, and invested with a thin 
capi-:ule of areolar ti!:;sue. ln tbis re~pect they markedly differ from the 
curnncous Oil/growths met with in the ::ame regions, for these are continu. 
ou~ with the surrounding structures. On laying open a fihro-C(•llulnr 
t11mor, it is found to eon:-;i:-;t of opaque white, interl"ecting band!' of con
trac:tile ti:::,-uc, tbe inter~paccs being filled with a more or le:::s l'i:-.cid !'erous 
fluid, of a yellowi:-;b-grecn or yellow hue. Thi1' fluid flows or may Uc 
:-qt1('l'ZNl out, the filanwntou;.; structure then contracting and a;.;~uming a 
firmer and denser appearance. 'l'be tumor, in fad, closely rcl"!'mhles a 
m:u:.:-- of ceclematous areolar tissue. Under the micro!:'cope, tbe clement:-- of 
01·dinary connecti\'C tif:.suc are seen-undulating filaments, with nuclei 
(rendered more distinct hy acetic acid), and clongaled cells of nrious 
form;.;. Y cllow ela!"itic tbsue is very rarely found, but cartilaginou~ or 
lJon\· nodules arc occasionn\h· ob~cn·ed. 

Th('~(' tumor1'.\ are met with in late adult life, and increai::.e in si7.e rother 
rnpiill_,-, more, however, by 5<erou~ distention than by ab~olutc growth. 

~'~~~~~~1t~ r,~. h ~~~a ~~~1 ~~~ ~~ !:8~x!~;~~ gfo~-~~·0 ~~~ u 1~~~!: 1~\, h~~ei ~·e1~;sli~~~~' ~~~ 
dependent, they may cau:-e ulceration or ~loughing of tbc :rnrroundtng 
;.;kin. The treatment con~ists in excision, the growth being cnuclcated n~ 
n fntty tumor from its cap:-:iulc. The opcrntion usually results in a permn
nent cure. 

Myxoma, or Mucous Tumor, is a name gh'en by \ircbow to 11 

rudimentary form of fibro-cellular tumor, which on i::.ect ion has a quireriD,1!', 
jl•lly-like appearance, the contained yellow fluid readily flowing away, and 
the micro8copic appearance of the tumor pr(·~entin~ uni.I, elongated, or 
branched corpu!'cles, with iodbtinct fibrilke, and imperfectly formed fila· 
ment~. The structure of the tumor re:;emblcs, in fact, embryonic conner· 
ti\·c tiHme, or the so-cnJlcd nwcovs tis~::ue of the umbilical cord. Jlyx()· 
mata occur in the connecti\·e tif::~ue of the brnin, eye, nasal septum1 hr~·n"tt 
nen·l:'l", neck, or extremities, aod in suitable cni::.cs may be excised w1tl~ a 
pros1wct of permanent relief. When met with io the eye, they require 
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extirpation of the glohe. 'l'he disC'aSC of the chorion known ns tbt' hydatid 
;:~ol~~YJ~:r~::~:~;~~d 0~Y tr~rc1~1?0'~e:o Ue an cx11111plo of myxoma, consisting 
ti~ ... ue of the villi of the rnem
hranc in question. The Cj'.sts 
whicb nre met ,,·ith in this dis-
1·n~e are, aceordiug to Paget, 
probably not essent ial , but 
merl'ly l-iecondary formations (see 
p3!.Tt'524). 

Fibrous Tumors and Out
growths (i11cluding Fibro-mus-
1·11lar, Fibro-rysfic, and Flbro-
1·alf-arco11s Tumors,· Bm·d or 
Pitm Ji'ibromata).-F1bro11s or 
fibroid tumor:; and outgrowths 
(t1!"'0 called desmoid, choncfroid, 
and tendi1wi1s) are such a~ ana
tomitall\' re:-;emble the orclinan· 
tihrous ~or ligame11tons ti:::;suC. 
l:uder the head of fibrous out
growth,., nniy be included most 
Of tbe firmer poJypi lllCt witb ill F10. 263.-.Slruclureof lllyxoma. ( llOLlU"..S.) 
the uteru:-:o, uo:-oe, pbarynx, etc. 

Fibrous tlllnor~ have naturally a round or oval shape, an<l arc smooth, 
or but !iligbtly lobed on the :rnrfoce. Under the influence, howe\·er, of 
~rarity or prc:-sure, they cle\"iate from the normal form, becoming pyri· 
form \rben pendulous, and when confined in a cavity becoming gradually 
monlclcd to its shape. Fibrous tumors are usually surrounded with u cap· 
"ulc of connccth·e fo:.sue, and when cut into present a basis-substance, com· 
rnonly of a yellowish or Lluisb.gray color, int<.•rsectecl with ve ry uumcrous 
qpaque white bands. Tbc~e white fibres are variously arranged, some. 

Fw.264.-..':itructureorfibroustumor 
{ERICllSES.) 

Fm .. 2G5.-Structureoffibro-mu«cular 
tumorortbeutcrus. (Jh;.,.,..SKTI'.) 
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tumors arc more or less lobed, and divided by septa of areolar ti~sne, the 
vascularity of tbe g-rowtb being greatest in those tumors which a.re mo.:;I 
loosely arranged. Besides the characteristic fibres seen in sections of the:-e 
tumors, there are commonly fusiform cells and nuclei pe1·ceptible i and 
elastic fibre~, plates or Rpicula. of bone, and cartilage, may occasionally be 
found mingled with the fibrous tissue. In the uterus, and occasionally in 
other situationR, the fibrous tissue may be so mixed with non-::;triated mus. 
cular fibre as to entitle the tumor to be called Fibro-nrn .~cular,. if the 
muscular fibre be in excess, the tumor becomes u. Myorna (Vircbow), the 
1lluscular Tumor of Vogel. rrhe Fibro-cystiu and Fibro-('alrareous nirie. 
ties are the result of' secondary degeneration, and may occur in either the 
ordinary fibrous or in tbe fibro-musculnr tumor. Jn ibefibro-rystic tumor 
the cyst may be siu.rrle, but more frequently there are a numbe!' of c.yst~, 
variously scattered through the mass i this is well seen in the disea:;r of 
the testicle to which Coop~r gave the name of "hydatid testis." The 
occurrence of calcareow; degeneration in fibrous tumors is chieRy seen in 
those met with in the uterus, and indicates a cessation of growth in the 
morbid mass. Fatty degeneration occasionally, though rarely, occurs in 
fibrous tumors. 

The favorite seats of fibrous tumors are the uterus, the nerves (where 
they constitute the disease called neuromo), 1 the bones nnd periosteum 
(especially about the jaw15), the subcutaueous areolar tis~ue, that in the 
neighborhood of joints, the tendinous sheaths, the testes, and the lobules 
of the ear, when pierced in order to wear earrings; they flre also met with, 
thou,!!b more rarely, in the breast, prostate, subperitoneal areolar tis~ue, 
and possibly in other localities. 

Fibrous tumors are usually solitary, except in the uterus and nerves, 
where they are commonly multiple, and may exist in large nnmber~. 
They are of slow growth, are indolent, and attain sometimes a very large 
size-weighing perhaps over seventy pounds; they may peri5ist for thirty 
years, or e,·eo longer. Sometimes they become redematous, and softeu 
internally, the outer part giving way or sloughing, and the disintegrated 
interior being discharµ-ed; an irregular cavity is left, from which fungou~ 
and bleeding granulations may protrude, gi\"ing the part a det!idcdly can
cerous appearance. 

The diagnofJi~ of fibrous tumors may usually be made by obsen·ing 
their smooth and regular outline (unle:Ss distorted by compression), their 
uniform firmness, their mobility (when iu the subcutaneous tissue), their 
slow growth and painlessness, and the healthy character of the surround
ing tissues. When growing in, or connected with, bone~, the diagno:si~ 
from other forms of tumor is often ,·ery difficult, and sometimes almo4 
impossible, until after removal of the gro"·th. 

The treatment consists in excision, in situations admitting of this opera
tion, the tumor being enuclcated from its capsule, if this cau be done, aod 
if not, removed by careful dissection. When the tumor springs from born:!, 
as in cn3es of epulis, it is necessary to remove, with the growth, the O!"~t· 
ous surface to wLich it is attached. Recurrence is ra.rn, except in the CN~ 
of the tumors met with in the car, where the growth pre~ents some an~
logies to the keloid seen in cicatrices. Occasionally, however, 6bro1d 
tumors occur which are truly malignant, and which resemble cancerou~ 
growths in every point except their strncture; these have indeed been 
called FibrouH Oance1·f1, but Jialignant Fibroid 1'umo1· would seem to be 
a better name. 

1 Or the/cilst neuroma. (See Chap. XXIX.) 
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Cartilaginous Tumors, or Enchondromata (including Fib1·0-
1·artilaginous and 1lfixed '.'l'amors).1-'rhe anatom ical and chemical char
acters of these µ-rowths arc es.sentially tho::;e of fretal cartilage. Enchon
dromata. are commonly lobulated, and (in parts unconnected with bone) 
iJH·estcd with a clen~c connecti,·e-tissue capsule, from which proceed septa 
which divide the lobules from each other. On section, these tumors 
pres.cut a. gl isteniug-, bluish, or pinkish-white appearance, and differ from 
other 11011-malig-naut growths iu that they sbow, under tbe microscope, a 
considerable di\'ersity of structure in specimcus derived from the same 
tumor. 'l'he intercell ll hir substance has a more or less fibrous appearnnce, 
und is oflcn so markedly fibrous as to render the name Fibro-ca1·tilaginous 
uppropriate. The cells rnry greatly in number, size, shape, and mode of 
arrangement, and arc sometimes s.o fu~ed with the basis-substance tbat the 
nuclei alone arc perceptible. The nuclei themselves \'ary in different spe
cimens, occasionally seem ing i:.hrivelled, or containing oil globules, or 
ha\'iog a ~ra.nular appearance 

Carti laginous tumors are commonly hard and resisting, though some
times soft and compre~sible; t hey are always elast ic. Tiley interfere but 
little with surrounding structures, wbirh remain healthy, though displaced 
h~· tbP growing mass; if the part be exposed to friction, a Lursa some
times forms o,·er the prominent part of the tumor. Enrhondromata usu
ally occur at nn early period of life. 

' l' hese tumors are most frequently seen in connection with bones (when 
they may grow beneath the periosteum, or in the medullary cM·ity), but 

Fm.266.-Slruclureoreucboodtoma. (ERICU"EN.) 

111~0 occur in or near the pa1·otid yland, in 
the testis or mamma, aml occa5iionnllv in other 
localities. 'fheir rate of incrcnt"e: and the 
,.,ize to which they may nttnio, are both ex
lre1.ncly variable; Paget mentions a carti
lag111ous tumor which, after four years, was 

::~1 \bbr~1! ~~o~~~~. 1::c~1~i:J1~H'~:\~~h~~e ~~~1~~~1~ 
~'~"n!t!:~'stl~~ets~'.gh, and was ais large around Fw. 26t.-Large enchoudroma of 

1'he principal changes which occur in en- scapula 
t:houdromata are os8ification nnd cle•renerative 
liqt~efaction 0:-:silication may tak; place in the older portion of a tumor, 

~~~~~~e~h:c:~~;r~~ ~~~11~~1;hw: ;~:' 11~~s~~a yAo:c: ~ei;:11\h~/~r~~e~~~:~i~\!1,e~r b~~r-
~ibly of arrested dC\'Ciopment, a honey-like or jelly-like fluid is ofLcn found 
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in one or more parts of an enchonclroma, giving a soft and fluctnalilll! 
character to the tumor. As tbe result of inflammation and ulceration, 1111 
encho~1droma: may protrude and slough, leav ing a la1:ge suppuratin [.t' oncl 
om•ns1ve cavity, and death may occur from exhaustion under the~c cir
cumstances. 

A large proportion of the so.called J1Jixed Tumors contain cartila~e as 0 111• 

element of their structu re. Thu~, nodules of cartilage may occur in filiro. 
cellular tumors, and, on the other band, ench onclronrnta may conta in CY:ob, 
glandular tis:-ue, or myeloid structure-and may even be apparently 
mingled with enccphaloid, in the same g-encrnl mass. · 

Cartiln::rinous tumors arc usually solitary, except when occurring in !ht' 
bones of the hands, where they are commonly multiple. The bone:; most 

frequenlly affected, after tho::;e of the han!I, 
are the fomur and tibia, and, next to the,.:c. 
the humerus, ribs, peh•is, and last phalanx 
of the great toe-.though cnchondromnta 
ha,·e been occasionally seen in almo:->t 
e"·ery bone of the body. "·hen growini.t 
near the articular extremity ofa long bone, 
a. cartila1!inons tumor is u~unlly l'.'eatcd 
between the perio~teum and bouc, gradu
ally eroding tbe wall of the ]alter, and 

~~ ~
1

~1~ v ~~~·r~~1 ii~;, i ~~s~l~' ~ s n;~rs:l;a il;.hen:~.~; 
involved. Enchondromata in the middle of the shaft of a lonfr bone are 
rare, and, when met with, commonly :rro,,· both externally and internally, 
the bone wall finally yieldin~. and the tumors coalescing. In the batHl, 
enchondrornata arise within the bone, the walls of which the,· graduallr 
expand; but in the rare ea~es of single enchondromata in th(o situatio1i, 
the tumors are subperiostenl, as in the loni:r bones 

The diagnosis may u~nn lly be mnde by obser\'ing the ''arious character:' 
which have bc>en dc>scriUed ns belonging to the enchondroma, C!"pecinlly it~ 
hardness combined with cla~ticity; hut "·hen occurring in certain situa. 
tions, as withiri the jaw, the diagnosis from othel' innocent tumor:; may bf' 
impossible mnil after excision. 

The treatment of cartilaginous tumors consist:; in ren1oval of the i:rrowth 
by cnucleation, cli~section, excision , or amputation, aecordinp: to the localit,\· 
and other circumstance::) of eac-h particular ca~e. Enchondromata rart>ly 
recur nfter rt>movnl, though they may <lo so when of a soft and rudimcn
tan' structure i when mixed with cancer. the latter affection nrns itscour:'l" 
indCpendently. A case has been recordt'd by j\Joore, in which a pure t'll· 

chondroma g-ave rise to 8econ<lary deposits in the lungs by a process aual
ogous to embolism. 

Osseous Tumors and Outgrowths; Osteomata; Exostoses. 
-O:sseow~ Tumors are ve ry rare except in connection with bone, and may 
be defined, in the words of Paget, as exostoscs or bony outgrowth> 
"whoge bai::c of vttachment to the original bone is defined, nnd grows,. if 
at a.II, nt a }e!-':s rate tha.n its ouutandiug ma~s.n O:iscous tumors con~t:-1 
solely of pure bone; they may arise from the os~ification of cartilnµ'e, or 
rua.y be de,·eloped, as normal bone, from the periosteum or other fiUrou:
t issue. They a.re usunlly solitnry, and when multiple are often S)'mmet· 
rical and hereditary. Two ''arieties of bony tumor may be \'C'Cognizrd, thr 
tanrel/011s (con~i stin g of a thin layer of compact suhstanre, with rancellnt('ll 
structure and marrow i11tcrnall)'), and tbe compflri, hard, or ie~r.11-hke. 
bony t11rnors

1 
which consist, as their name implies, of hard and solid bone. 
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The rancelloi1s tumors usually constitute the ultimate 
stn~e or the cartilaginous tumol'S already .dc~cribed j 

thev nre indolent, nnd when tboroughly o~s1fied rarely 
t:ro"w; they arc situated .outsi.de of the bones with which 
they nre connected, an? m HUlt~hle Clll::il'~ may be treated 
IJy excision. A favorite locality of this form of bony 

F10.:?iO.-hory-likeexo~to~esofrheskull . (ll!LLE:R.) 

tumor is the last phalanx of the great toe, whcrr it 
~rows from the inner maq.rin of the IJoue, lifting up the 
nail nnd cnui:-ing- trouble:;ome ulcrration of the !!; kin; it 
is very seld1lm that any hut the great toe is affected. 
1'he lreainumt coni:;i1'tS in excbion, taking care to rc
morc, with the growth, the bony ::;urface from which it 
!ipri11_!rs. Bil'kett bas recordt·d a. renrnrka\Jle case of 
cancellous exo~to~is of the frontal hone. 

rrhe i-i:ory-like bony tumors are 
rarC', except in conncctioo witb tbe 
cranial bones (Fig. 270), \\"here tlH•y 
may be small, superlicial, and per
l1ap:; pedunculatcd, or may ori,;!in
ntc in thu diploe or frontal sinus,• 
t•lc., where they may grow both in-

~'~ar~;1~~:11~0~~ f ~~:~d !;~; !::.b~0 [.~~~~ 
mg lhc orbit, cau~ing protru:-;ion of 
the eyes and great deformity, and 
flcrhaps inducing- fatal compre~i;;ion 
of !he brain For the ~upcrficial 
variety, excision may occasionally be 
attempted, thou~h the oprrntion is 
~omeume.s rendered impossihlc by 
the hardness of the tumor. For the 
d:~P orbital growths, attempts at cx
t1i-1011 arc not to be recommended 
butaf.lacure has sometimes followed 
ll<'crosis and spontaneous :o.eparation 
of the mass, it ma~· be proper to 
t•xpo,.;e the most prOmincnt part of 
tlie tumor, and apply nitric acid or 
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cau~tic potassa, as recommended by Stanley, in hope of inducing exfo. 
lialion. 

Tbosc exostoses which are not pedunculated, nnd which, therefore, are 
properly called Outgrowths ( Osleomata), in contrnclistinction to o:;~cOU!i 
ltimors, do not, as a rule, admit of remO\'al. A favorite seat of tbe~l' 
g·rowths is in the super ior maxillary bones, whence they may spread to 
other bones of the face, causing great deformity or Hen death, hy inter
ference with the bra.in. If limited to the jaw, and to one side, excision of 
the bone might properly be tried; but if bilateral, or involving- neig-hhor. 
ing parts, no operation should be attempted, except, perhaps, the applica. 
tion of caustics, as in the frontal and orbital growths already referred to. 
Fig. 27 1, from a photograph, illustrates a case of multiple osteoma of the 
c ranial and facial bones, under my care at the Univer;iity llol'pital. 

Glandular Tumors. -'l'hese, which are also called Adenomata1 or 
Adenoid Tumors, are such as in their structure resemble the normal 
glands, whether the secreting, lymphatic, or ductless glands. Tbc princi
pal localities of adenoid tumors are iu or near the mammary, the prostnh•, 
tbe thyroid, the Ju.bial, and the lymphatic glands, though they nl!:iO occur 
in the parotid, sebaceous, and :.:udoriferous ulands. Gla11dular structure, 
moreo,·er, forms an important pnrt of the ::.ubmucous fibro-cellular tumors 
which constitute mucous polypi, as well as of the complex ovarian cy::itS. 
The mammary, and probal>ly some other ~landular tun111rs, sometimc:iap
vear to originate as proliferous cysts, which become solid by the extension 
of intra-cystic gl'Owths. 

Glandular tumors ba,·c usually a regularly curved outline, nrc some
what Jobnted, and may be flattened by prcs~ure. 'l'bey ha\'e commonly 

Fw. 272.-Aden<l111:i. or the mamma. 
(RISDJ-' 1.EISClt.) 

a distinct inni:;ting capsule 
of connectirn tissue, and ore 
but slightly rn"culnr. On 
:.:ection, they appear of a grar 
or yellowh;h-white hue, of 
varhtLle densitv and elll~· 
ticit_y, aucl are frequently in
terniinJ,tled with cvsts. The 
!.Lbial and parotid "adenomo\11 
may al::.v contain nodulrs of 
cartilage or bone. 'rheir 
g-rowth is extremely ,·arinhlr, 
and, though usuallyindoll•nt, 
!rlnndular tumor!:>, c:<pecially 
of the breast, are oe<·a:sionnlly 
the sent of great poin 'fhry 

occasionally disappear by ab~orption; thus a nrnm1nary adl.'nomn may h+' 
entirely remoYcd without operation, upon the re~toration of the su~pendl·d 
functions of the mammary p:lanll itself, or of tbe uteru8. 

The treatment con;,.;il'tS in the uP:e of pre:.:sure, with the application of 
~orhefacients, and, when the:.:e fail. in exci:.:ion, which can usuall.\' he 
readily effected h.v enuclention. Tbe interi::titial injection of alcohol i~ 
recommended by Rchwalbe, of TI'einheim. 

Lymphoid Tumors.-This name is u;;:ed by 'l\1rner as equirnl.ent 
to the .Lymphoma of Yirchow, 11 to cxprei:::; those new formation~ wh1rh, 
ia tbeir eP:sential structure, are compo:.:ed of rorpuscles like the roun~. 
pale corpu8cles that form the characteristic cell.elements of the l~·mphnuc 
gla11d..;. 11 In most ca~es these lymphoid tumors occur in parts wht•rc 
lymphatic glands are known to exi:it, but in other instances they ba\·e. 
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been met with as enti rely inclepC'ndent fo rmat ions. T lwy are frequently 
multiple. They ha,·e been observed by Virchow in the li\·er and kidney, 
IJ,· Cburch in the mes.entery and extra.peritoneal ti::i.:5ue, and by .i\fur. 
cbi:;on in all these organs, as well as in the iutestine and heart. The 

FIG. :!i3.-tymphomn.-A. a thin section of a lymphomntous tmuor of tbemediastinum. n, a. ~imilar 
>eetion, from ,.·bicb most or the cells ba,·e ~n remo,·ed by pencilliog, son~ to ~ho,.. the reticula1ed 
nt:twork and 1henuclei in its angles. This network i~ rnuch more marked than thatofteu met with. 
X2ill.I. (G1n:ts.) 

fl'eafmf'11l recommended by Billroth and Czerny is the u~e of arsenic 
both intl'rnally and by pareuchymatous injection; excision is occas ionally 
jui'tifinblc. 

V ascula r or Erectile Tumors (Angeioma ta ) are of most fre. 
quent orrurrcnce in the skin and subcutaneous tissue, though they may 
nbo be found in anY structure which is it~elf vascular. rl'bcv are ~ubdi. 
,·ided, according to lbeir structure, into tbe capillary, arterial, "and Hnous 
rn;:;cu\ar tumors. The arterial ,·ar icty constitutes the disease known as 
Aneurism by Anaslomoi;iis, while the capillary and venous \'ascular tumors 
ore what are common\.\~ de~ignated as Nret:i. The dia!{nosis and treatment 
of these affrctions will be considered in tile chapter on Disea~e~ of the 
\ a<;:;culn r System. Lymphatic Vascular Tumon, erect ile, and usually 
coogrnital, ham heen occasionally described. Tbey closely re~emble some 
of the ,·enous vascular tumors, but contain a fluid resembliug lymph, 
iu:-tcacl of blood. 

P a pillary T u m o r s ( P a p illoma t a) resemble in structure the ordi· 
nary papilla~ of the cutaneous and mucous tissues. They occur in the .-;kin 
where they form the common cutaneous warts, and some of tbc so.ealled 
horns, 111et with cbiefi)' about the face and bead; and in the mucotis mem· 
brrrnes, where thP- papillary structures may occur in connection with fibro
cellular !?l'O\\'thg, in the form of mucous polypi, may be scattered over a. 
co11:1idernbleextent of surface, giving the part a villous appe:irance, or may 
Le a.~nrrcgated into distinct tumoi·s; the mucous membranes chiefly affcctet.l 
nre tho~e of the larynx, colon, rectun1, bladder, and urethra. 1 ha,·c seen 
11 well-marked papilloma of the tong-uc in a boy, tbe nffcction being attribu. 
ted to the patient't1 habit of smokin,!!' ~tump~ of segars which he pirkcd up 
~n the street. According to R. W. Taylor, the warty form of lingual 
whth_vo1:1is i~ a true papilloma. Finally, papillary growths may occur in 
serous tissue.~, particularly the arachnoid; the Pacchionian bodies are, 
nccor.rling to Yon Lu~chka, merely enlargement::; of the villi normally 
exi."'tmg in th i'3 pa r t. The papillary tumors above dc!":cribcd arc of a 
non-mali,!?naot character, and must not be confounded with Villous Cante1-, 
~d1ich will be referred to pre~cntl,r. The treatment of papillomata conRists 
Ill f'x~isio~1, ligation, or t he application of crtustics, according to the size 
and situation of the ~rowtbs. 

_N eura lgic Tumors.-This is a g-roup embracing such tumors as arc, 
wnhout any perceptible reason, the seat of intense neuralgic pain. They 
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are usually fibrous or fihro-cellular in structure, thoug-h a.dipo~e, fihro-rnrti
Jnginous, or even gla11clular tuniors may occasionally be similarly nffl·ett·tl 
The J>ainj1J..l Subcutaneous Ttmtor 01· 1.'ube1·cle, which i:::; the mostcom1t11J11 
of the neuralgic tumors, is wrnally seen on t ill' limb-;, particulnl'ly till' 
lower, IJUt occasionally on the face or trunk It. io rarely more tban ho.If 
an inch in diameter, has a. round shape, and is firm, tense, and eln1;tic. It 
is usually 8ingle, and is much more common in women than in nwn-in 
both re.5pects differing from the ordinary ncuroma, which i:;; frequr111ly 
multiple, and is oftene~t ~ccn in the male sex. The painful subcutan1:u11,; 
tnbercle is an affection of adult life. 

In many instances, the most careful di~section has failed to ~how n11y 
conn<'ction between thesf' tumors and nervc-fllJre:-<, thou~b it i .... helie\·1·'1 hy 
mnnv writei·s that the painful subcutaneous tuhercll' is rea\J_\· a "true rn·u
rom:i" (see Chap. XX lX.), containing an excessive formation of nervou~ 
elements. 

The :so-called "irritable tumor of the breast" is properly termed n 1wu
ralgic tumor, beiug·, indeed, often really n. painful :subcutaneous tub1:n·le, 
thou.~h occa!-:>ionally a simple ndenonrn. 

The pnin in all of tbe:-;e ca:-es is of a paroxysmal ch;i.ractC'r, and is ofll'n 
compared to an electric bhotk. During the paroxysm, the tumor it~t·lf 
commonly becomes sen.'iitive and :swollen. 

Fm.21-1.-Painful !iubculanooustubcrclconthcforearm. (!-':\!ITU.) 

'rhc treatment con~ish; in C'xci~ion, which operation may he expectP!l to 
afford permanent relief. As a palliati\·e mea:sur~, circumferential prc;-;-.u.n•, 
with a ring plated around the tumor, may Ue occasionally rnsorted to with 
advanta.g-e. 

P ulsating T umors.-'l'be:o;c are :such as have a. pul~a.tion, due to thu 
state of the bloodve.-:>sel:s in the tumor it:.=;clf, iudepcnclcntly of its proximity 
to I\ large vessel. 1.'be pul;-;ating- tumors are the arlerifll rasculal' (arwu
ri:-;m by anastomosis), the 1nyeloid, and the em·ephaloid-the two latter 
pul~ating only when the tumor;; are partially surrounded by hone. '~he 
C'hicf interest pertaining- to pulsating- tumors is tbP liability of mbtakllll.( 
them for ancurisms, an error whicb bas occasionally been committed hy 
the mo;.;t distin .~ui:;hcd surgeons. . 

F loatin g T umors a.rn tumors felt in the abdomen, which change lhl'lr 
place and float a.way, as it were, under the ::;urgeon's manipulations. '~'hi.'~' 
consist in sonie cases of movable kidneys, but are probably soml'tllliC-"' 
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loosely attarhed ovarian cysts, portions of thickened orncntum, etc., or 
eren feral accumulatio ns. 

Phantom Tumor is the name gh·cn to an apparent tumor which 
rnnh·hl'~ spontaneously, and which usually consi::its of a partially and 
!->pa~modicall_v contracted muscle. In other ca::;.e::; an accumulation of ga~, 
or a thi<'kencd or fatty omentum 1 has been known to ~imulatc an o,·al'ian 
tu mor, and laparotomy ha5 actually been performed under these circum. 
i-tanccs. The usual seat of phantom tumors is in the abdomen, though 
they arc occasionally seen in other loc11lities . 

SE:m-:-.1ALTONAN1' OR RECUHRENT Tm1ons; 8Anco:-.1ATA. 

Recurrent Fibroid Tumor (Spindle-celled 8arf'Oma).-lt has been 
remrlt'kcd, in describing almost eac h form of nou-nrnli,1.rnant tumor , that 
under certain ci rcumsta nces it mn.y recur after 1·cmo,·al, and occn~ionally 
with such persistence ns to make the tumor clinically malig·n:rnt. There 
bone common character istic of nil thc~e recurrent tumors, and that is tbe 
rudimentary or embryonic state of the ir comporH.'nt ti~~ues; thu:-<, the ma
jority ( which belong to tbe fibro-cellulnr and fibrou s ntrieties of tumor, 
and are hence called by Pn.get thf' Rerurrent Fibroid) contain a large 
uumher of elongated, cauclate, or s pinlilc.:-baped ce ll s , like the granulation 
or fibro·plaslic cells, and correspond to what Yircbow calls the" Spindle
t'elled Sareoma." 

f10.27.i.-llecurre11tfibroidtumor,ors1Jinclle
cellcdsarcoma. (G111:1::s.) 

rr.;:!~~h: ~~('t1~:1:.1n~1~11::~~~:t~~;Cil~il;)~~l~c~~~t~~a~~~11%~~·~'~,.~~1~1;:~~~-t\:~:,~~~·~:~~ 
Juicy, nn.d somewhat more glistening on i::ecl ion. Under the micro::.rope 
they exhibit a large proportion of celb, and fewer formed fibres, with large 
nnd often free nuclei and nucleoli 

l'ndcr the nom~ of Ji'ibro-nu('ieatrd 'l.'wmor is cle~cribed hy Bc11nctt a 
form of recurrent tumor whicb is \·cry analogous to the ref·urre11l fibroid 
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of Paget, and which, under the microscope, exLibits filaments, with eloa. 
gated, oval, nucleolated nuclei. 

The t1·ealment of recurrent fibroid tumo1·s consists in excision, which 
may be repeated as often as the tumor reappears. .A. permanent cure b 
occasionally obtained after repeated remornls, though mol'e often tlh' 
patient ultimately dies from exhaustion caused by the ulceration of the 
tumor, which commonly returns with a shorter intcnal after each opcrn. 
tion. Esmarcb is said to have prevented the redevelopment of recurrent 
tumors by the administration of larµ:e doses of iodide of potassium. 

Myeloid Tumors (Giant-celled Sa1·comata) arc such as in their mi
croscopic characters resemble fcetal marrow. The characteristic myeloid 
cells are round, or irregulal'ly oval, clear, or slightly granular, from 11}cru tu 
5 h· of an inch in diameter, and containing from two to ten, or e,·en more, 
nucleolated nuclei. Beside these, there may be free nuclei, and lanCl'· 
sh<iped, caudnte, or spi ndle-shaped (fibro-]Jlastic) cells, whence the name 
sometimes used of Fibro-plastic 1'urnor, though this is more approprinlf' 
to the recia·renl fibroid variety. 

These tumors are rarely found except in the bones, where they usually 
occur as internal growths. When not so situated, they ba\'e commonly a 
firm, fleshy feel, but are occasionall_v soft and easily broken. On section, 
they have a yellow or gray, glistening appearance, marked with spot:- or 
redne$S, which do not seem to depend upon their rnsculari ty. 'fhPy not 
unfrequently contain cysts, and are often partially ossified. i\lyeloid 
tumor~ commonly origfoate in early adult life, and are usually single, or 
slow growth, and indolent; the su rrounding structu res are, as a rule, 
healthy, though perhaps greatly distended and displaced . 

. FIG. 277.-" Giaat-celled imrcoma," or myeloid tumor. a points to part where cysts 1ntt being 
formedbylhesoflcniugofthetis.sueofthctumor; b,loafocusofossification. (B1LLBorn.) 

Tbc diagnosis from purely non-rnalig-nant tumors of bone is rarely po~
~ible before operation; when seated on the surface of a jaw (o.lmo:>t tbt• 
only locality in which it occur:; externally), a myeloid may perha~s he 
distinguished from a fibrous tumor by its greater softness and elastic1t.\:. 

The treatment consists in excision (with the surface of bone from whirb 
it grows), or, in the long hones, in amputat ion at a higher point;' a:-.a 

1 Successful cases of excision of the lower ends of the ulna and radius for my~lohl 
tumors of those pal'Ls have l.il:leu rl:lportt!d by Lucas and Mol'riS. 
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rule, recurrence is not as much to be fenrcd as with the other tumors of 
th is class, provided that ear ly ext irpat ion has been resorted to. Secondary 
mreloid tumor:; have, howe,·er, occasionally been met. with in the lymph
atic glands and in the lu11gs. Tho~c tumors whil'h present calcareous or 
o!'~eous nodules are considered by S. W. Gros~ to be more malignant than 
others, and he suggests that the mineral snhs contained in the8e nodules 
may net as carriers of the infecting material which produces t he secondary 
growths. 

Round-celled and other Sarcomata.-Tbe term sarcoma is used 
hv rircbow and other German patholo,;.rists to de:.; ignntc a g roup or tumors 
\\:hicb po~~ess an ana logy ·•not only with graonlations, but also witb true 
He~b of recent fo rma tion, or in process of dc ''l'lopmcnt.,, (Virchow.) 
Connective-tissue tumors" become, under certoin ci rtumRtance::s, richer in 
cells, and enlarge, whilst their io ter::.titial connectiYe tissue becomes more 
succulent, nay, in many casescli:;:appcarsso complctely1 that at last scarcely 
anything but cellu lar elements remain. This is the kind of tumor which 
.... ought to be designated by the old name of sarcoma." (Yirchow.) 
The following are Virchow's subdivisions of sarcomata accord ing to their 
cellnla.rstru<'.'tnre :-

(a) Reticulo-cellular Sarcoma; like the typical connective-tissue (fibro
cellular) tumor, \Jut with a larger proportion of ce lls. 

(b) 8pindle-celled Sarcoma; containing fusiform or fihro-plastic cells; 
corre~ponds with fibro-plastic, recurrent fibroid, and fibro-nuclealed 
tumors. Cells often arranged in lamellre, bundles, or trabecu l.-e (lamellar, 
fal!ciculale and trabecular sarcomata). 

(c) Globo-cellular or Round-celled Sorcoma; o(tcn mistaken for meduJ. 
lary carcinoma, but can be distinguished by observing t hat the cells of the 
sarcoma are in constant relation with an intercellular substnnce, wherca~ 
tho!le.ofcarcinoma are intimately connected with other cells alone . 
. Glioma is a \'O. riety of round-celled sarcoma

1 
originating in the neurog

ha or delicate connective tissue of the brain, auditory nen·e, or retina. 
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Under the microscope. the tumor is found to consist of round or ornl 
and E=Omctimes cnuclate or 8tellate, corpu~cles, with a grcalcr or ll·~~ 
amount of a faintly fibrillated stroma. 1'hese tumord occur in the outn 
la~·t.'1'8 of the retina, in very young children, and, as they grow, cau~c iu

creased intra-ocular ten8ion. They mny 
pro,·e fatal by extending backward:-; within 
the cranium Complete and early <·xtirpa. 
tion of the eyeball is the only trcatrnent to 
be recommended, though CHO this will uot 
always pron successful. 

(d) Co/u.«al-celifd, Gian/.('el/ed, or G1-
ganlic-celled Sarcoma; contaiu~ Hrr 
large cells, with numerous nuch1oln11·(l 
nuclei; corresponds with the myelriid or 
myelopla:ric tumor. 

Billroth also describes an alveola1· ~nr. 
coma, in wLich t.he cells are grouped in 
ah·eoli, the micro;;copic appearances or lite 
growth thus close:Jy re . .:embling tho!-e of 
carcinoma; and a pigmentary or melanolfr 
sarcoma in which the cells contain pigml'nt· 
matter. Bullin <le;.;cribcs a.l~o a lym1ilv>
sarcoma (resembling the lymphoma) i a 
plexifonn sarcoma. or cylindroma (n rn. 
riety of round-celled sarcoma); n miJei/. 
celled sarcoma; n ne ... t.celled sa1T1m1fl, 
JJ:-;ammoma, and pearl-tumor (a:-o~otinktl 
forms of i-:arcoma which he is di~pu . .:ed to 

--.-.;£•....i con~ider ofcndotbclial origia,and for whieh 

;?;;;,E:~~Jf :::~;:~:.~~~:':~ ·;~; ~?:::~~;'~~~f-~l:fa~:i;~~z~.:~to~·,::.~,~;:>.<~: 
If in portions or a sarcoma the procl':-R of 

ccll·cle,·elopment is so rapidly carried on tbat no intercC'llular suh.~tance 
is formed, those portiOil8 become carcinomatOUS, a.ad a mixed \'Qncty o( 
tumor re:rnlts, which might properly be called Va1·cinomatous 8arcuma. 

FIG. 280.-Alreolar sarcowa. (BILLROTH.) 

The intercellula1· substance in se.rcomata usue.llv contaias albumen, 
casein, or mucin (whence another subdivision might ~be made into album!· 
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nous, r·at;eo11s,and 11wcous sarco
mata), and, under the micro
~cope, appears . humogeneous, 
granular, 01' fibr1llar. . . 

Finally, :-a rcomatn. are cl1:;.tm
gui,-Ucd by the vas~·ularity up?a 
whitb depends thmr charncten~
tic ~uccu lencc. They arf' often 
the $;1':\t or parencbymatous ex
trnrn;;ation:-::., thc~e ''hemon·hagic 
i11fardus"i:;ometimc::;g-i\·in~risc 
to' new prodllctions of pi!~mcnt
mattcr. According to J. Jackson 
Clarke, sarcoma, likt• carcinoma, 
is cau:-;aJlr connected with tbe 
pn,,,.ence Or psoro!?'perms. Tbe 
trealn1Pnt of sarcoma consists in 
t'Xci~ion, but the growth almo:;t 
i11ral'inbly recurs, and ultimately 
lead~ to a fatal termination. 
Ar:-l'nic is f:;Omctime::; adminis
tered internally, and Fchleiscn, 
Brune, Coley, and other~ ham 
oh~errecl te111pornry Leacfit from 
inoculations of tLe micro-org-an
i~m found in erp•ipelas. Lees 
ndri,;es iatcr4itinl injections of 
corrosire sulJ!irnate in oil (1-
:lOUO). For further information 
upon tlw subject of sarconwta, 
the rt·ader i"i referred to the nineteenth lecture of Virchow's work on 
'l'umor,;, from which thi~ account ha:-; been principally taken, and to 3Ir. 
llut\in's excellent artirlc in the fourth volume of the lnlernalional Ency
do11redia of Surgery. 

M _\r.IG:-rA=-rT Tm101ts OR CA~CERS; CARCTNO'IIATA A=-ro EP1THELlO:'tIATA. 

'l'be divi;:,ion of tumors into malignant and non-malignant is, as has been 
11lreacly ob::-erved, not perfectly sati:-.foctory; for sornc of tho:-e which, from 
their !<ilructure, we :..hould class a..;. benignant growths, are in their clinical 
character:; almost, if not quite, n1i malignant a,s some of those to which we 
npply the latter name. A Ly11171homa may, for instance, run a more rualig
nnol cour~e lhan Epithelioma. The terms .Malignant Tumor and Cancer 
ar~ u~ecl b~: Paget, Jl oore~ Pemberton, and other writer~, as synonymous 
\\Ith Can:inoma, and Ep1U1elioma is h\· them con~idcrccl to be merely a 
ra1itty of that disea~e. lt is, howe,·er, l1pon the whole, better, I think, to 
;;epnrate epithelioma from carci noma (from which, indeed, it differs iu a 
g-oud many points), thoug-h its clinical charactcr.s are such as to make it 

prd~.~~~~~~i~ ~'~'~1~,:g a~·~'ll~~!~ai;)~·it1~~~~~:t" forms of carc inoma, the hard 
or ~r·1n:lwus, and the soft or medtillary-thc terms melanoid, hremaloid, 
etc., bemg applicable to varieties of these rather than to clh;tinct and inde
pendent f_'orms of disease. Ilard and i:-oft carcinc11na may coexist in the 
~amc pat1e1~t, and C\'CD in the same tumor; hut they are not intercbangellhle~that IR to ~ay, a mass of sc irrhous tissue ne,·er becomes mcdullary, nor t1('e uersa. 
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1. Scirrhus, or Scirrhous Carcinoma1 is the most common form 
of the disease, and is more frequent ly seen in the female breast than in 
any other locality, thoug-h it also occurs in lymphatic glands, skin, mu:-cle 
anti bone; in t he tongue, tons ils, intestinal canal, lungs, liver, eye, tc~ti< 
ovary, uterus, etc. Scirrhu s is. more frequent in women than in men, and 
occurs more often in persons between fo rty-fi ve and fifty years of age, than 
at any other period of li fe; it is rarely if ever seen in cbildhood. I t i!I 
usually supposed tbat the development of scirrb ous carcinoma is in some 
way connected with the cessation of the menstrual How, but statistics do 
not support such a view. Scirrbus is sometimes predisposed to by 
inheritance, a nd its development is sometimes directly traceable to the 
reception of an injury, 01· other local cause. I t appear::; to be proportion· 
ally more common among married than among single women. Scirrhu:) 
usually occurs in persons who are otherwise healthy, nod is nt fi rst unat. 
tended with much pain; so t hat it may frequently ex ist for some time be· 
fore its presence is discovered. 

Course.-Scirrbus originates as a small nodule, and grows with \'ery 
variable rapidity in different patients, or even at different times in the snme 
patient. Scirrhus ia infiltrat1Jcl 1 among the tissues in which it occurs, and 
increases in size by gradually invol\'ing the ~unounding structures. Even 
when to t he naked eye, and to t he touch, the parts around a scirrhous 
tumor appear quite healthy, t he micl'oscope may reveal the presence of 
cancer elements, ~o thnt scirrhus is said to be often surrounded with a.halo 
of cancerous matter. 

In the first stage, a scirrhous tumor is, as bas been said, very small i in· 
deed, it sometimes renders tbe pa.rt in which it occurs smaller than nonunl, 

by ind ucing contraction of 
the neighboring tissue. E,·en 
in its earl iest stage, however, 
scirrbns has usuallv its char. 
acteristic hardness~ a pecuJi. 
arity which is SO marked as Flo. 2S3.-8clrrhus of bre1Ut in stage of ulceration. tfrom 
to have given tbe disease its a patient in the Episcopal Ho!pital.) 

1 Cullingworth lias, howHerJ reported a t·t>markable case of mammary scirrhn~ 
which was completely surrounded \Jy a distinct fi\Jrous capsule. A case of em:ap!ll· 
lated scirrhus has also been report~ by Wheeler. 
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name. As a scirrbous tumor grows, it becomes painful, the pain com
monly being of a. lancinatin_g-, 14 electricll charncter. 'fhough the growth 
is in itself not sensitive to the touch, the pain in the tumor is aggrarnted 
h,· handling. As the scirrhous mass in its growth approaches the ~kin, 
ti1(' latter becomes adherent, the shortening or rnriou~ subcutn.ncous fihre~ 
giving a dinq>led or pitted, somewhat brawny or lanlace0t1s (Fig. 284) 
appearance to the part, a~d, in the ca~e of the brea~t, iuclucing retra~tion 
of the niTJ}Jle. After a time tllteration occurs, either (I) superfic1ally, 
when the adhereut ~kin, having become infiltrated and congested, becomes 
excoriated or cracked, a small, superficial, indolent ulcer resulting (Fig. 
283); or (2) ns tbe result or disintegration or the cnrcinonrntous tissue a.t 
a deeper point, wben a ,yellowish-gray nutss, consisting of cancerous 
dfbris with ill-formed pus, works its way, abscess.like, to the surface, and 
i!.;cvacuated, leaving an excM·atecl ulcer, which constantly enlarges as the 
tumor itself grows, and continues to di~charge an ichorous and offensive 
fluid, which often excoriates the neighboring partg. 1'he latter form of 
ulceration has certain features, such as ele\'atecl, knol.Jbed, and evertcd 
edges, a hard and nodular base, cancerous walls, and a peculiarly offensive 
di:-cbn.rg-e, which, when combined, serve to characterize the so-called Can
<'erow; Ulce1· (Fi.~. 284). The ulceration of n. scirrhous tumor may persist 
for a. long time, and even cicatrization may occAsionally occur, the cicatrix 
beiug thin, red or livid, with an irregular surface, and much disposed to 

f10.28t-Carcinoma of both breasts; ulcerated on left side; on right side f<howing lardacooua 
appearanceofskia. (From a patient in tbeUni.,.ersiLy UOSJ)ilal.) 

reulcerate. More commonly, the ulcer, as has been said, constantly en
larges, though not as rapidly as the tumor itself; considerable portions of 
the growth may become, from time to time, inflamed1 and slough, nod 
l~em~rrhage may occur from the fungous granulations, or from the ulcera
tion mvadiag neighboring ,·essels, until finally the patient dies, exhaui:;ted 
by tbc profuse nnd fetid discharge, pain, and loss of blood . 
. Sc1~rhu~ (which is n.t first usually solitary) not only grows in the locality 
m wb1c3~ 1t first occurs, but becomes dilfused, by multiplication in other 
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parts of the body.1 The most frequent seat of secondnry deposit!! jg 
lllHjUCbtionably tLe lymphatic H"ssels and gland~ in the neighborhood of 
the original tumor; next, in the tissues around, but not immcdiutck eon. 
nected with, the point of original disease; and lastly, in distant oi·rran~ 
especially the liver, lnngs, and bones. 'l'. ,V. Nunn believes that in ~a"c~ 
of multiple carcinoma the disease has oriJ:!;inated in the superficial lymph
atic plf>xus, or network, described by. modern anatomist~, and benccapplil':; 
to ~uch cases the name of" lymphatic cancer.ii It is occa~ionally po:_.i-:ihlc 
to trace the occurrence of secondary carciuomatous deposits to a process 

analogous to embolism, but more often the 
effect only is seen, without the mode of il:; 
production being rrcognizable . 

.Accol'ding to Cobnheim and Aiaa~, embolic 
transference of fragments of malignant and 
other tumors is constantly goiug on in pa
tients thus affected, but the embola do not 
persist and form new growths except in par
ticular statrs of the constitution i the di:;. 
ease tbus remaining a local affection until 
some deterioration of the patient's hl'alth 
permits the de,·elopment of secondary 
growths. Colomiatti believes thatcrucinowa 
sometimes spreads along the nert:es of a part 
before the lymphatics become affected. 

'When any of the important internal 
Fm. 285.-secondary growths ofsclr- viscera are affected by secondary carcinoma-

rhus. (MILLER.) tous deposits, a ma1·kec1 state of constitutional 
depression is often produced, which has re

ceived the name of Cancerous Uachexia; the older writers, indeed, looked 
upon this cachexia as a condition peculiar to this malady, and described it 
as occurring in almost every case of the disease. Sir Charles Bell'd viritl 
picture is that usually referred to, and the continued emaciation 1 leaden 
hue of countenance, pinched features, and livid lips and nostrib, of which 
he @.peaks, are undoubtedly @.ecn in cases of scirrlrns, but probably not 
more often than in other exhausting and painful diseases; in fact, while 
ca~cs of external cancer ofte n run on to a fatal termination without the 
de,·elopment of any cachexfa whatenr1 the cachectic state which accompn· 
nies internal cancer is not, in itself, distinguishable from that seen in ca:<cs 
of ,-isccral di~easc of a non.ca11cerous nature. 

1'o complete the natural history of scinhus, its duration must be briefly 
referred to; a few cases last ten or twelYe years, or even longer, and, the 
tumor ceasing- to grow, and perhaps cicatrizing if ulcerated, the patient 
may at last die from some other cause. I have myself operated upon 
persons in whom the disease had lasted six and eight years. The large 
majorit.\·, howc\'er (about three.fourths), of patients with scirrbous tumor~. 
die within four years from the time when the growth is first discorcrcd, 
anll the expectation of life, as far as figures bear upon the subject, may lie 
said to be about two years and a half-as many dyiug before as after th.at 
period. The earlier the age at which scirrhus appears, the more rapid, 
usually, is its course. 
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11[orbicl A11aromy.-W hC'11 a !'Cirrhou~ tumor, in its Cflrly stage, i:; cut. 
iuto, it i~ found n:r:· bard and resi< ... ting, and the growth crf'ak . .,, it is said, 
under the knife. \Yhen In.id open, b11th lhe wt surfacet1. are usually found 
to be conNlL'<', a \·cry significant feature, and ouc which, whr>n prei;:;ent, i~ 

~r1:;~~~1~1i~~ 1 
c::~~:c~~e~~s1\~~ 1?f r~:.;·_~}1 ~ ~- fi 1;~:1~ei:e~~io~ :~ ~11 ~~~~' ~1;1~\~:~~1~ \~ JL11~ ~ 

~ometimes with a 5light purple tint, and is often ma.rked with white or 
rellow line:- and :-opot~. The tumor appear5 e,·cnly tough and rel':iisting in 
911 dir,.clion .. , lllld has no di::;tinet margin, heing e,·idl·ntl.\' infiltrated into 
the normal structure!' of the part Uy t"Crnpiug- or prc:->!-iing tbc tumor, a 
grari:-:.h-whitt•, grucJ.Jikc fluid, ean 11,.;ually be obtained, whic·h i~ diffusible 
in \~·ater, anti contains carcinonmtous matter, ming-led \\'itb the softened 
fr•.;Ue of the part, and with the t'Xuded COtlteuls of the 1wighbori11g \'CS.~CJS; 
thi,.; con!'itilutC'!'i the so-called rancer-juice, the denser structure which 1·c
nrnin:0- bcin.zcallecl the Sll'oma. 

Under the microscope, the carcinomatons elements ma:• often be seen to 
IX' clearly infiltrated among the intt>r:-;tices or the normal tis~ues of the part. 
Thl·~e clcnH.·nts them~eJn:-; cnn""i"'t of two porlions, \'iz., a pellucid, dimly 

~r: ~~z1:~ ~~·u~ 
1

111~~! 1 ~~ru ~~t~s.~~1:.1~f ~ ;:~,~' :~~1~~:~~~~\~',\~u ~;~~1 ~~11~1~ ;;: ~; ,..j~~;;1~ ~ 
lnnc('olatc. l'lC.-commonly cont:tining one, hut often two, lnr,((e nuclei, and 
Ol'ta,..ionally ,..lill more-and fn .. ·quc1Hly mingled with a certain number of 
l'rt'l' nuclei. The nuclei tbem~c\\·e.-; contain one, t.wo, or even more nucleoli, 
which arc lar~e, bright, and well defined. T he size of the ~ci r rhus-cell 
rnril's from 1 ~;\11J to 1 ~0 of an inch in diameter, the mo:-it usual size being 
ahout 1}i:iil or 1 u'u1J of an inch; the a\·erage leagtb of the nucleus i.s a.bout 
-:g1r.7Jofaninch. 

lt i..:: thu~ ~l'en that there i:;: no dbtincti,,e cancer·cell ,·the nature of the 
growth iti to be recognized by the great m11ltiplicify uf form.~ i"-Ccn in the 
.;ame !>Opccimeu, and b~· the fact that the <'ells are closely packed together 
in group~, in ~pace::; or afreoli of the -.;troma, without the intervention of 
nny recognizaUle intcrcellu lar substance. 

Fm.287.-:'.\ficro~copicaJl)Jenrance 

of scii-rhu~. (G111rn~.) 

llc:0-ide tbc,..e, which may be r<'gardcd as the normal elemcntti of ~cirrhu~, 

~~~:;in~~cof~:;;ss~~~;'·~~cb8~::~\·~';;~~t'~~;1;a~u\~;a~~f.~~o~>~~l~~s a~1~l d;f.:,~~r:; 
matter! or may he completel .. r dbintegrated, the nuclei bting- !"Ct free, and 
upp~~rmg to be ming-Jed with granular matter aad molecular dlbri~. In 
addition to tbe carcinonrntOus elements themselves a i"-cirrbous tumor 
;liows'. under tbc microbCopc, various strnctures, ir1andular, mu::cular, 

1
1 irou:-, rtrc>olar, etc., which belong to the tissue:.; in which the ncopl~sm 

l~~l:ic~~~p~~.~~ct ~;~~~; ,~i·e ac:~~~:.i_i~::.ua:tu~)~·~~:~I~ i~8 \;~{~1;b~ ~~~ 1~it~ics, be1ug 
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The anatomical characters of scirrhu::., when occurring as a secondary 
deposit, as, for instance1 in the lymphatic glands, do not differ in fill} 

essential respect from those ahorn described. The surface, howerer, dot'.~ 
not commonly become concave on ~ection, nor are the white fibrous line.~ 
as well marked as in the primary tumor. 

Scirrbus, in some cases, appears as a spreading, comparatively superficial 
affection, rather than as a tumor; it i:s thus met with on the surface of thr 
thorax, sometimes originating in the skin it::.elf, at other times in the mam. 
mary gland, or as tubercles in tbe deeper planes of tissue, but ahrnys al 
last involving both superficial and deep strnctures, and sunounding tht' 
chest with a mass of disease, appropriately called , Uy the Freneh, "fSquirrhe 
en cuirasse." 'rbe course of this form of scirrhus is often extrem(']y 
chronic, patients liYing in this condition for O\'er twenty ~'eari::., in spite of 
the pain and occasional hemorrhages wh ich attend the disea!Se when ulce
ration is prf'sent i partial cicntr ization e\·en sometimes occurs, giving tLe 
part somewhat tLe appearance of a serpiginous chancroid. 

Under the name of Acute Scirrlms, many writers de~cribe a form of the 
disease in which the tumor is less bard and more elastic than in ordiaan• 
~cirrhus, does not appear concave on section, is more suceuleut, has ul:iunll~· 
smaller cells, grows more rapidly, and altogether runs, as the name implicti, 
a quicker cour3e than the a\'erage. Acute scirrhus occurs at a compara
tively early age, and forms to a. certain extent a connecting link with 
rnedullary carcinoma 

2 . M edullar y o r Soft Ca r c inoma (Ence pha loid) is so cnlled 
from its often pre;o:enting a brain-like appearance wheu lnid open. ]toccuri; 
in the uterus and other internal organs, in the testis, eye, bones, inll'r· 
muscular spaces, mammary g land, lymphatics, etc. It is rather more fre· 
quent in women than in men (though Jess markedly so than is the ca!>r 
with scirrbus), and may occur at any age, more than one-fourth of the 
whole number of cases of external medullary carcinoma being met with in 
persons under twenty, and nearly two-thirds in tho::;e uuder forty. '!'be 
influence of inheritance is a bout as marked in medullarY as in scirrhou~ 
carcinoma, while the proportion of cases in which previOus injury is .:;up· 
posed to act as an exciting cause is nearly twice as great. The victims of 
e,cephaloid are less often in robust health, before the appearance of tbe
dise1tse1 than are those affected with scirrhus. 

Gourse.-Medullary carcinoma appears as a solitary growth, except in 
the subcutaneous tissue, where it is often multiple. I bad under my 
charge in the wards of the Episcopal Hospital, many years since, a man 
fifty-one years old, who, beside a large cncephaloid tumor of the left 
shoulder, bad smaller masses of the sarue kind upon the neck, chest, a.bdo
men, back, arms, and thighs. The growth of medullary carcinoma is com· 
mooly ''ery rapid, sometimes, according to Paget, exceeding a pound per 

;r~~\:~1h o?t~:hd~~~~~:ri;:~~~~:::~u~~·; ~~~=:~~<~,a~~: ~~~~;i:~~1~~i1:~·~~c~-i\~~ 
out change for a number of years. .Medullary carcinoma mny occur, l1kr 
scirrhus, as an ill-defined infiltration, or as n di1'ltinct tumor ia\'e~ted by 8 

tolerably complete capsule. It has no tendency to clra\Y in adjacent part~ 
as scirrhas does, but distends and displaces tbem. Tbe skin over am~· 
dullary carcinoma becomes thin and tense, and finally gi\·es way, just a~ 11 

would in the cMe of any other rapidly growing tumor, s.o that tbe ulccrat~on 
o\·er a mass of cneepbaloid presents none of the peculiar characters wh~cb 
ha\'e been described as belonging to tbe 0 cancerous ulcer. 1' When ulcerat1oll 
bas occurred, howe\'er, the tumor being freed from the restraining pre~!lure 
of the skin, appears to grow with increasing rapidity, and soon protrude.· 
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through the openin~-the exuberant 
ma!'susually becoming inflamed, sloug·h
ing, and bleeding, and constituting the 

~}e~~~1~1~~t;~~~i:':r;ungf~~~f:;~:':a~~~: 
noma occurring in bone is sometimes 
attended with a distinct pulsation (see 
11.538). 

'l'he course of mcdullary carci noma 
is commonly towards an earl.v death, 
hut occal:iiOnally-tJven after ulceration 
-lal'gc rnas~es of cncepbaloid mntter 
ma\' !';\ou,a:h awav, cicatrization follow-

::~1~ ~;:d r~~~~~l~;~di ni1!~ :iia\~;s~n~.:~~~~ 
mnta sometimes withe1', becoming 
.. hri\·el\cd and concentrated, and finally 
temporarily disappearing j in other 
cases they undergo fatty deqeneJ·ation, Fig. 2!18.-:\fo(lullary carcinoma In etn.ge of CCa1'ing lO grow, and beCOJllillg" "ObtiO- ulceration, tumor protrudiug. (DIH"ITT.) 
lete." Usually, however, while this 
change occurs in one tumor, other.5 continue to inerea~e. Calca1·eo!ls de9eneralio11 is a rare occurrence, and, when seen, is usually combinell 
with the fatty change abon• referred to. The occurrence of hemonhage 
30d or sloughing- in medullary carcinoma has already been mentioned. 
~fore rarely, inflammation of such a growt h cm.ls in suppuration, and in 
tbis way, too, temporary disappearance of the tumor may be effected . 

.Mcdulla.ry, like scirrhous carcinoma, tends to multiplication in various 
parts of the body, and there is reason to beliC\'C that, in many case~. frag
ments of the primary growth are detached and car ri ed by the general 
rirculation to remote organ:;, where they lodg-e and grow as independent 
centre:; of cli ... ea~e. 'l'be pain of medullary carcinoma. is usually much Jes:; 
than that of ~cirrhu~; indeed, when pain is observed it :ippea.rs to be referable to the organ affected, rntber than to the diseased mass itself. rl'be 
general benllh fails in many case::; of medullary ca rcinoma more rapidly 
than cun be oceounted for by the amount of disease. The carhe:J'ia thus 
cau:;cd does not appear, however, to be of aoy specific constitutional 
nature. for it often rapidly disappears when the n101·bid g rowth is remo\·ed, 
tbe patient quickl_v regaining He::.h and strength. The avernge d1o·ation 
of medullary carc inoma. is decidedly Jess than that of sci rrhu s, more than 
three-fourths of those affected dying within three yea.rs, and tlie expectation of life being, in general tflrms, not more than a year and a. half . 

. Mol'bid Anatomy.-~ledullary or soft carcinomli is, as its name implies, 
c?mmonly a ,.oft, compressible tumor, giv in g- a deceptive feeling of fluctua
~1on, though it is sometimes com 1>arativcly firm and e last ic , approximating 
rn character to the acute \•ariet,· of scirrhus. The tumor has a rounded 
or oval outline, but is often markedly lolJula.ted, the lobes extending through 
mu~_ular, fibrous, or bony interspaces, to a considerable distance from the 
poo1t_1on of the principal mass. These outlying projeclions a.re apt to 
ncqu1rc deep attachments, or may su rround and iuclose importaut s truc
ture!i, s~ch a: the carotid artery, jugula.r ' 'ein, or phrenic nerve. '1.1 he ~uperficml verns, over a soft carc in oma, nre ui=iually en la rged and tortuoui:;. 'Yhe_n a mcdullary carcinoma is surrounded with a capsule, the latter, 
winch is of thin connective tissue, often send::) in septa, wbicb may separate 
the lobes or the tumor, or, if it be not Jo bated, merely trnverse its sub:;ta.nce. 
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The capsule is vascular, tcn$c>, nnfl mu,· 
or may not be adherent to surrounclin~ 
structures. When cut into, the con. 
taincd tumor prntrudes, or, if \"('ry ~oft. 
oozes out like a thick fluid. 'Ylwn lnitl 
open, a medullary carcinoma hali com
monJ_,T a loba.ted appearance, the rnriou.~ 

~0f~~,~· ~i~~t:~r~~~\!-0 ;~~~~!~1~ ~~1~1\~1'.c~~~~:F, 
and hadng the oppearance of a mn:;:::; of 
cysts filled with intra-c.n-tic growth!' 
The substance of a mcdullary carcinorun 

Fw. 2~~~~~~~::~~~~~u:~Jl~~:~:.r me- ~~~~·;~t~, ~~t c:;o~~11~t/:1~!~~i1~t:~;"!~;~-t{;:t;~~!'~ 
pink, or ,-iolet. In the softer tumors it 

has but little consistenc.r, being frinble or pulpy, like softened IJrnin
motter , or grumous and ~hreddy; while in tbe firmer vnrieties it is com. 
pact and resL~.ting, is somewhat glistening on section, and occai-;ionnll) 
presents a fi\Jrous appearnncc. By pre~~iug- or scrnping a mcdullar.r car
cinoma. a con~iderablc qunntity of a turbid, creamy "rnncer.juit•e" i~ 
obtainNl, which is readily diffusible in water-the" stroma" which remain~ 
heing in comparatively !'nrnll amount, and appearing filamemou::., J':pon,z,r, 
and quite vascular. The structurn of the infiltrated form of medullar,r 
carcinoma. doe::; not differ essentiallv from that abo\·e de~cribed. 

The micro~copic appt·arnnces of Cnctphaloid are e,·eu more variable than 
those of scirrhus. The normal or typical form of tlrn cell of medulhiry 
curcinomn is a. nucleated cell, closely resembling- that been in scirrhns, 
hut differing in its mode of arrangement-the cells in enct>pbaloid bein,r 
not dosely packed together, but loobely aggregated in acomparati\·cly ,;oft 
or fluid ba1'>is.::;ubstance. 'l'bc following arc among the chief rnrintion~ 
obs.en .. ·ed int.he eorpu~cular structure of mcdullary carcinonrn.ta: (I) lhf'n· 
may be frC'c nuclei, with few or no ccllii, ~cntterccl throug-h a nebulous or 
granular basi:-;-sub::;tancc: the nurlei al'e usually oval, H\io to "2o1ijo of 1111 
inch long, hri,!..!:ht, wcll-clefined, and coutainingo large and often doul1h 
nucleoli i (2) large elongated or criuclate nuclei, containing grnnulilr matter, 
or one 01· more lnrge nurleoli; (3) large round or om! nutlci, re:semhlin~ 
lymph-corpuscle!-':, and containing numcrou3 :-;hining grannlcs, b11t no di~· 
tinct nucleoli: (4) very numerous. elonC!·ated and caudatecl cells, rN'lll· 

~~l~~t~~11~~~ 0ofn t~~c~~:1~~-r%\ '\~:.~i~l rt~~:~~\~~~. ~~~~~Tnir1~; 1;~!~\~l;~~r:~
1

1J 
either no perceptible 11uclcns, or one which is smallur and more grnnular 
than that of the ordinary encephaloid cell; and (6) muJti.nuclcatNl eel!~. 
or parnnt cells containing n11merou::; smaller cells. Tbe:-e nirious forms uf 
corpn::;cle may simply float in a turbid liliuid, which is ~ometime:; called 
"cancer.~erum ;" in other cas.ei::, thi~ liquid is itself iliffu..,.ed through tilt 
inter~pace~ of it i::pongy basiS·Sllb~tllUL'e, which may be homogeneous, lll~Y 
presrnt imbecld~cl nnclei, or m<ty lune a fibrillated appearauce i while 1~1 
other cn~es ugarn, tlwre may be a clistini.:t framework, or :-keleton, of deli· 

ca~tn~a~~~~\;~1~1 ~'.a~:J~~~~c~!ll:~1 r; 1~1~~~~'.~~~c~r :1~0e 1~a0u~:czu~:~~';~~tt~~cc~rrcnce of 

~~~t~-n~:f,~1~~~~~:1~~1 ~f~~:.·~Fiar~·~1~0\~$~·~.~~~1\~~. ~1~·o:~;~~1~~;)1~1~1~i~~1 ~:~~~~.:.' or It~· 
3. Other Varieties of Carcinoma.-Of the other form" of corct· 

noma mcutiuriL·Li in the cla~~ification on page 521 I shall say but little, A:-. 
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they n.rr comparnfr~··cly rare, and are indeed t}robably but modifications of 
tho:-<e already clc:sl'ril>ed. 

JJ!elanoiior Melanotic Ganeer is medullary cnrcinuma, with thC' super. 
addition or bhH'k pigment. in the elemental structure of the growlh; it 
hcar!i the same relation 1.0 ordinary rnccphaloid that Lhe 71igmei1f or mPla-
1wlic .sarconia does to the othci· cHietics of tbat. group of tumors (p. 5-:12), 

F1G.290.-)lelanoidcancer. (BnYA:ST.) 

or that mclanoicl docs to ordinary epithclioma. ~lclanotic cancer u:-suall_y 
occurs as a ::;epn.rablc mas::;, rather than a1"i an infiltration. t~nd its foxorite 
loralitie~ arc the i::kin and snbcutn.neou!5 tissue. 'rbe pigment is commonly 
in the form of grn.rrnlcs or molecules, but may occur in larger, nuclcu:s.Jike 
<'orpu:->clcs; it corrc:.-;pond:-; with the normal pigment of the choroid coat of 
the eyr, witb that of the rcte mucot"um in the black races, and wiLL lha.t 
found in the Jun!!S and bronchial glaud:-; of old people. Tbe eour:o:;e and 
nnturnl history of melanotic cancer are nry rnucb those of cncephaloicl; it 
hn~, howenr, a still g-reatcr tendency to i::prcncl, by multiplication, in the 
F;ubcutaneou:< ti..:.::ue, as well as to im·olve internal organ~- It is peculiarly 
apt to grow bC'neath pigmcntary cutaneous moles. 

IIremafoid Canre1· is simply carcinoma. (u'-:ually meclullary) whi('h con. 
tninii clots or blood, the result of inter::titial lil'morrhagc; when protruding 
throug-h ulcrrntcd skin, it 
con!-titutestheF11nqusHre-
11lflfodvs or Hey, Wardrop, 
~~~\other writers (Fig. ~ 

Ostt>oid Cancer.-" I be. 
liere," says Pag-et, "the 
mo:-t prolY.lble dew of the 
nnturc of O!-;teoid cancers 
would l>ccxp1·e.:;~ecl lnr call· 
ing them OSiiifiecl librOus or 
medullnry cnncers, and by 
rC')!arding thrm a~ illu:S· 
trating a calcareous or o~sc
ous dcg-<.'neration." 

0-;teoid c:rnccr mnially 
?Ccuro in hone (particularl)r 
Ill the lower part of the 
femur), but i!-i al.:o seen in 
till' iutt•r-mu~rulnr spaces, 
th,C' lymphatic glancb, etc. 
\\hen met with in bone, it 
11111Y occupy either tile in- Fm.291.-H::ematoidcancerofbreast. (itl11.1.rn.) 
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terior or exterior, or both, and bas usually no elongated ova] or biconvex 
sbape, according to the nature of the bone in which it occurs i it bn::: a 
smooth ~urfacc, is hard, nearly incom1>ressible, painful, and often tender 
when touched. 'rhe bony part of the tumor is, as it were, infiltrutcd into 
that part which is unossified, and differs from ordinary bone in being 
chalk-like and pulverulcnt, in having small and irreitular bone-corpuscles, 
in containing no medulla (its intP,rspaces being filled with cancer-matter), 
and in having an undue proportion of phosphate of lime. It is extremelv 
compact in its centrn.1 portions, and nodulated at its periphery, the nodulC.:i 
being often formed of closely set lamellre1 with edges directed out. 
wards. Tbe unossified part of the tumor is very hard, tough, and incom
pressible, and, under tbe microscope, appears homogeneous (abuodnnt 
nuclei being made apparnnt b~· the add it.ion of acetic acid), or may prc!icnt 
fiUres of various sizes and variously arran,g:ed, mingled with ordiaary car
cinoma-cells, granule-masses, and oil-globules. 

Ost.eoid differs from other forms of cancer in being most frequent in tbe 
male sex, and in persons under thirty years of age; its development is 
often traceable to a previous injury. rrhe course of osteoid cancer is rapid 
and painful, with multiplication in lymphatics and in distant part~, and 
early occurrence of constitutional disturbance or cachexia. Deatb usually 
occurs within the first year of the disease; but two instances arc mentioned 
by Paget in which, after the removal of the primary growth, life was pro
long·ed for twenty-four and tweoty-fi\·e years, respectiHly. When early 
death occurs, it is due to the development of secondary growths, which 
are sometimes of the nature of ordinary medullary carcinoma. 

Villous Cancer.-Uncler this name have been included mnny innocent 
growths which have a villous or papillary structure (see page 531), as well 
as a Yillous or wart_v form of epithelioma. 'l'he term villous cam·cr may 
still, however, according to Paget, be properly used for certain growthi;, 
met with chiefly in tbe urinary bladder, which have a stroma, presenting 
what i:tokitansky calls dentritic vegetation, the interstices being filled with 
the ordinary cell-fol'ms of meclullary carcinoma. 

Fm. 292.-tolloid carcinoma. Showing lhc large alveoli, within which is contained the gelatiDOo~ 
colloid material. X300. (RnrnnEBClt.) 

Colloid, or, as it i~ also called, Alveolar, or Gum Oance1·, occurs as a 
primary affection 1 chiefl_v in the alimentary canal, uterus, mammar.r i;rlnad, 
and peritoneum It is also met with, us a secondary growth, in the l):rn
phatic glands, lungs, and other parts of the body. Colloid cancer comnst.s 
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of a slroma of more or less delicate white fibrous tissue, forming alnoli 
or cn;ts of various sizes, which contain the colloid matter. 1.'he fibres of 
thi;-;. ;-;troma, under the microscope, often exhibit elongated nuclei, and 
8ometimcs elastic fibres are min,:decl with them. The colloid substance 
it~elf i:renernl1y appears structureless, but contains corpm)cles, consisting 
(according to Lebert, as quoted by Paget) of (1) cell~, free, indosed in 
mother.cells, or grouped like an cpithelium-thrse sma.11 ccll!i ( 6 0

1
00 to 11-irru 

of an inch in diameter) being granular, of irregular shape, and containing 
bmall nuclei, if any-they are probably ill-formed carcinoma-cells; (2) 
large o\•al, round, or tubular mother-cells, 6 ~'lf to 11 !-o- of an inch in dinmetur, 
sometimes with a lamellar surface, and containing one or more nuclei, 
with granules, and sometimes compk·te nucleated cells; and (3) large 
laminated spaces, rih:r to 51u of an inch in diameter, with clougatc•d nuclei 
bet\Yeen the lamcllre of their walls, sma ll nucleated cells and nuclei in their 
inter~paces, and brood-cells in their internal cavities. 

The di\•ersity in structure between colloid and other earcinomata is 
attributed by Pa,get, and apparently with g-ood reason, to the occurrence 
of colloid cystic disease in ordinary cncephaloid growths. 

Colloid cancer occurs as an infiltrn.tion, and sometimes attains an enor. 
mous size, particularly in the peritoneum. Its course is much the same 
as, though rather slower than, that of medullnry cartinoma. 

Fibrous Cancer is the name adopted Uy Png-ct for those rare cases of 
fibrous tumor which run a malig-aant course, and which have already bc~n 
rcrNred to under the name of Malignant Fibroid (p. 532). 

Nature of Carcinoma.-I do not purpo!'.1-c to enter into any discu~. 
sion as to the Nalu,-p. and General Pathology of ()arrinoma, but would 
refer the reader for information upon these to1>ics to Sir James Paget's 
lectures, and to Mr. ~loore 's e:::say in Tlolmes's System of Surgery, where 
will be found very fully and abJ_,. set forth the facts and nrgumcnts which 
bear upon the subject. 1 Mr. Moore, as is well known, was a prominent 
adl"ocate of the" local ori~in'' theory of cancer, while Sir James Paftet, 
after mature consideration of the whole subject, adheres to the doctrine 
of a cancerous dia•besis. That a local cause, traumatic or otherwise, can, 
without any pre\'ious predisposition on the patient's part, g ive rise to the 
formation of a cancer, it is hard to belie\'C; at the same time, cancer may 
undoubtedly (from a practical point of view) be looked upon as, at first, a 
local affection-its early ruanirestntions being of a local nature, and the 
only applicable treatment being of a topical character i even when 
11 cachexia" precedes the appearance of a cancerous tumor, the removal of 
the latter mny relieve, at least temporarily, the eachectic condition. 'With 
regard to the anatomical origin of carcinoma, the prevailing views arc: 
( I) that ofYirchow, who belie,'es that the rareinoma-cells originate in a 
trno;:.formation of conuecti\"e-tissue corpu~cles; (2) that of Thiersch and 
Waldeyer, who maintain, on the other band, that carcinoma can only 
?riginate in a tissue of an epithelial type; ( 3) that of ~la.ier, wbo hCJlcls an 
~ntermediate opinion, believing that fibrous growths may be tmn:::forrned 
mto sarcomata, and these in turn into carcinomata ;2 (4) that of Koester, 
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who helieves that the cnrcinoma-cell;;:; are deri\·ed from the endothelium or 
the lymphatics; and (5) that of ClaRsen, 'Voodward , and Thin, who 
regard them as altered white hlood-corpu;;:;cles which lrn\·e migrated from 
the blood\·csRels in the manner dei;cribcd by Cohnhcim. While none or 
the~e views can be considerf'd as positively established, the Recon<l nn<l 
fifth are those which Rte n to have found most favor with modern patholo
gists. Schenrlen and Kubasoff bclie,·e that tbey have succeeded ia i~nlnt
ing- a bacillus peculiar to carcinom a, and that by injecting- cu lturc::i of thii 
Laci II us carcinomatous gro\vtbs may be produced. 1.'hc bacillar or pnra,.itic 
origin of carci noma is also maintained hy Butlin, R. J llall, Pattc:-;on, 
Metclrnikoff, Plummer, Aclamkicwicz, Gallowa,y, 'l'horna , Clarke, nntl 
mauy other obsen·ers.1 The Morbid Growths Committee of the London 
Pathological Society, however, believe that the parasitic origin of malig. 
nant growths is as ·'·et unproven. 

Diagnosis of Carcinoma.-The diagnosis of carcinoma, whetb~r 
sci rrbu s or cncepbaloid, can commonly be made by carefully observiug the 
symptoms, physical and rational, which have been de:;cribed, and by com
paring these, and the histor.v of the case, with those of the various fornB 
of non-nrn.li!!nant tumor-thus arri,•ing at a correet result by a pro('e::;>; of 
exclusion. Scirrhus is most apt to be confounrled "·ith a fibrous or gland
ular tumor, and with tho induration resulting from chronic inflammation; 
eucephaloid. with a fatty, cystic, or ,-ascular tumor, with chronic or cold 
abscess, and (when pul.satiag) with aneurism. In many cases, micro:"copic 
exrunination after removal can alone be relied upon to e~tahlisb the diag
nosis, and e\'en this will not always afford certain infornrntion af': to the 
innocence or malignancy of the tlimor. Thiriar belie\·cs that in tbc cn..;c 
of abdominal tumors it is always po~sible to recognize malignant growths 
by the deficiency of urea in the urine. 

Prognosis.-rl'be progno~i.-: of carcinoma is always unfavorable; in 
the \'Cry large mnjority of case~, if not in all, the disease will terminate in 
death in spite of treatment, which, however, will often scn·e to prolon..;
life and to render the condition of the patient comparativel.'- cornfortablr
and death. when it does occul', comparath·ely painless-and may e\·en po.-.t· 
pone the fatal termination indefinitely, the patient dying, without return 
of the di.~case. from ~ome intercurrcnt affection. 

Treatment of Carcinoma.-The General Treatment of carcinoma 
con:;ists in the adoption of such measures as may be required to maintnin 
the ~cneral health. 'l'he diet should be mild but nutritious, and the patient 
should be placed in the best po:)sib\c hyg-ienic condition~. Tonic!', and 
especiall.v cod.liver oil and iron, ma_,. be adqrnta".?:eously administered, the 
latter, according to ~fr. Moore, pr~fcrably in combination with chlorine. 
Ar~enic has heen very favorably !:'poken of h.v Esmarcb, Tholen, Willard 
I'al'ker, and W. L. Arlee i silica has been recommended bj' .Mr. Fawcett 
Battye; cantha.riclcs by 1Volfert; and carbonate of lime by Dr. Peter 
Hood. Cbian turpentine has been much vaunted as a remedy for cancer, 
but the evidence in its favor is a.t least open to question, nnd I must :'_ay 
the same of the local use of pyoktanin, hi g-hly commended by :\Lo~etJg· 
Moorhof and Meyer. Adamkiewicz declares that by inocula.ting "canr~r
ccl\:;" in the brain, foci of the di~ease may be esta blished and a peculiar 
poison generated, which he call ::; c-an.croin; and further maintains that by 
inject ing cancroin subcutaneously a radical cure of carcinoma ma~~ he 
effected. .Anodynes are of great service, particularly in the later stage_:; of 
carcinoma1 when the greatest comfort may Ue often afforded to the patient 

1 See Paget's Disease of Nipple, Chapter XL., infra. 
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bv the repeated use of hypodermic injections of morphia. The pain of 
i'njlamed cancer is, according to Paget, often du~ to coincident gout, aud 
mar be rclie\"Cd by the ildmini~tration of dilute liquor pota::sre, a fa\•oritr 
rcnlcdy of Brodie's in tbcrn case~ 

'L'be. local lrealmenl may be pnlliati,·c, or may aim nt eradication of the 
di:;cn:-:c. As a vallialive mea..-ure, the part should Uc protected from cxte1·
nnl irritation by being- CO\'ered with a layer of cotton-wadding-, or with a 
soft and well-fitting plaster, which may be medicated with opium. bella
donna, or nny other anodyne tbat may seem appropriate i the application 
ofn freezing mixture, as recommended by Arnott, may occa~iona ll_r sen·e 
to retard the prngrcss of the disease. ·when ukern.tion is present, the pr1rt 
should be kept clean, and may be dre::sed with a solution of tl.e perman
,!?ttnate of pot11::$ium, of ch loral, or of carbolic or acetic acid; the injection of 
the latter acid into tbc cnnccrous mass itself has been ndvi::::ecl Uy Broncl
hent, under the impression that it might di.::.solvc the canccr-ct>lls'. but the 
plan has not beeu found generally u~eful. The injection of nlcohol is 
recommended by Schwalbe and Il a::::se, and that of corrosi,-e sulJlimate in 
oil (1-2000) by Lees. If hcmorrhng-e occn r from the ulcerated surface, it 
may he checked by the use of the pcrsulphate of iron. Compression, by 
menns of ~um-elastic pads or other contrirnnces, has been cxtens.h-cly 
ui::ed by B~·amier 11nd others, anti appears to Uc ::ometimcs effccti\1 C in 
controllinfr pain, thoug-b it is extrcnn:ly doulJtful if it hnve any renlly 
curatire influence. The same may be saitl with regard to tbe u:::e of eler
tricify, which has lately excited a good deal of nttcntion as a remedy in 
these rase:'. The plan suggested by Fehlcisen, Coley, and other sul'georis, 
to treat c.:nncer by inoculation witb the dl'Us of erysipelas, seems to me 
entirely unjustifiable. In casl's of ulcerated carcinoma, too cxtensi,·c to 
be rcmoHd by operation, Kraske co,·ers•the surface either by a plastic 
operation or by skin-grafting-. 

'l'he Radical 'Prearrnenl of carcinoma consists in removal of the morhid 
growth, by tbc use of the knife, 01· by the application of caustics. tJaostics 
nrc onlr to he recommended in cast•s of ulcerated carcinonrn, in wh ich from 
the sup~erlic ial extent of tbe disease, or from its locality, the operation of 
excision i::. contra-indicated. Yarious sub~tances linve been u~ed nsco.uter
izing agents, such as arsenious, nitric, or su lphuric ncid, the c:wstic alkalies 
(especially the" Vienna pnste,n or JJOlassa cum. calce). and mineral sn lts, 
of which the best probalJly is tbe chloride of zinc. This may be dil11ted 
\\'ith four or li\'C part~ of flour, and made into a paste with water (Can
quoin's paste), being- tben laid upon the denuded surface, and allowed to 
remain from six to twenty-four hour~, r1ccording- to the intcnt-ity of the effect 
which is desired; a slough having been formed, this nm_,. be deeply incbed, 
and the caustic reapplied. Bougord'~ paste contains, bcsideR the chloride 
of zinc, ari::.cnic, cinnabar, and corro~i,·e sublimate. Another mode of 
using the chloride of zinc is by introducing- the cnust ic in the form of 
arrows, concentrically around the circumference of the tumor (cautfri;-;a
lion enjlfrhes), as recom mended by )1aisonncu,·e-or a caustic solution 
may be bypodermically injected, as recommended by Sir J. Y. Simpson, 
and morr recently by Hichet. Delahou::8l' hn:: employed thcactufll eautcry 
n~amodificat i on of .l\Jaisonneun·'s method, while GuCrin applies the Yienna 
pn1'te in a c:ir('!e n.rollnd the tumor so a~ to make a linear 1-' lough throu;.d1 
th; skin nncl f'11~cia, then ('tits through this slough, and cornpletcs the oper
at~on by tearing with his fingers and di\'icling ttny resisting bands with 
SCl1'!'0rS 

Errf.c;ioa (or nmputntion, if this operati on be from the position of the 
tumor considered preferable) is the ruode of treatment to be chosen in any 
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case in which it is practicable. The propriety of resorting to exch•ion, ia 
suitable cases of carcinoma, is shown by tbe following circumstancc.s: (I) 
it is.at Jeastpossihle, if un~ikel!, tbnt a permanent cure may .Le obtained; 
(2) 1f the disease return, 1t will proba.bly run a more cLron1c, or, at au,· 
rate, a not more acute course, than if the tumor had not been remo,·el· 
(3) the average duration of life is shown by statistics to be increa1Sed b,'. 
operation from one to two years in the case of scirrbus, and from fou"r 
months to a year in the case of enccphaloid; t 4) there is rca::.m1 to Lope 
that if the disease return after operation, it may do so in some internal 
organ, when its course and termination will becompa.ratiHly painless; and 
(5} even if tl..ie recurrence of the growth be inedtable, a temporary inter
val of comfort and usefulness will have been secured to the patient-an 
inte1·val which, in favorable cases, may extend to several years. 

Tbe propriety or impropriety of operatio!?:' in any part icular case depend~ 
much upon the locality of the tumor, and the age, general condition, etc, 
of the patient. But in general terms it may be snid that, in the case of a 
primary growth, an operation is cnJled for provided that the entfre mass 
of diseased structure can be safely 1·ernoued. Adhesion to eitbe1· the skin 
or subjacent structures, ulceration, or even moderate lymphatic complfra. 
lion, though unfavorable features, are not in themselves contra-indications. 
If, howe,·er, the disease be so extensive that the prnbability of its being
thoroughl.Y extirpated is doubtful, if there be multiple tumors, if the skin 
be widely infiltrated, or if the deep-seated lymphatic g'lauds, or inlernal 
viscera, be ~ddeotly in,·ohred, the operation can rarely be deemed justifia. 
ble. &ialic pain is regarded by DeMorgan as strong-ly significant of 
general contamination of the system, nncl in the case of melanotic growths, 
visceral implication may, according- to Nepveu, be recognized by the dis
covery of pigment-matter in the blood and urine. If, from the age of the 
patient, the size or locality of the tumor, or any other circumstance, it 
should be likely that the operation in itself would be :~ttended with un· 
usual danger, excision should not as a rule be practi~cd-the prospective 
benefits, in such a case, being insufficient to counterbalance the ri::;ks of 
treatment. Operations for rapidly g1·owing carcinomata are less likely to 
be attended with benefit than when the disease is chronic, hut such cases 
urc precisely tho~e in which operati,·e interference is most urgently de
manded. Ca~cs of very chronic and indolf'nt, atr·ophic cancer, as it is some· 
times called, may, indeP.d, do better oc:casional\y \Yithout operation; but 
these cases should be constantly watched, and the tltmor should be removed 
on the first manifestation of active growth. In all other cases, if an ex
cision is to be done at :ill, it should be done as early as 7Jossible ,· not only i::: 
the operation in itself thus less dang-erous, but the chances of permaoent 
benefit are much greater than if the operation Le delayed. 

Recurrent Carcinoma nrny be remoYCd by operation under the same 
circumstanceEi as those which justify excision of the primary growth. 

Epithelioma, or, as it is called by Paget and others, Epithelial Can· 
cer, is usually met with in, or immediately below, the skin or mucous 
membrane, and ''ery commonly at points where these strnrtures join earh 
other, its most fl'equent locality bting the muco-cutaneous ::mrfnce of the 
lower lip. It also occurs in the tongue, prepuce, penis., scrotum, la.bin, and 
nyrnpL::e, and more rarely at the anus, in the buccal mucous membrau~ or 
upper lip, in the mucous liuiogs of the respiratory, alimentary, and urmu· 
genital tracts of either sex, the skin of rnrious parts, the 1.vmphatic glan~,;, 
bones, clurn mater, etc. From its primary seat it spreads, involving in its 
growth any structures with which it meets. 'When it occurs as a sccoudar~· 
affection, it may be in the neighborhood of its original position, but more 
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often in the proximal lymphatic glands. It is occasionnlly, but rarely, 
seen in the internal organs, such as the liver, lungs, and heart. Epitbe
lioma is most frequent in the male t::ex, and rarely occurs before middle life, 
the liability to its de\·elopment appearing indeed to increase with the 
advance of years. I nheritance is rarely traceable in this form of disease 
while a large proportion, probably 
a majority, of cases appear to have 
originated from an injury or other 
Jocul cause. Thus epithelioma of 
the lower lip is often attributable 
to the habit of smoking a short 
pipe; in the tongne, the disease 
may originate from the irritation 
callsed by an uneven tooth; in the 
extremities it is seen in the seat of 
old ulcers; while in the scrotum of 
chimney-sweepers, it is produced 
by tbc irritating contact of soot. 
It frequently occurs in the scat of 
indurated and incrusted wnrts. 
Epitbelioma following chronic in
flammation, is also seen in the 
so-called" tar-cancer" which occurs 
in the workmen employed in coal
tar and paraffine manufactories. 

Course.- Epithelioma is usually 
single, and in most cases runs its 
course in from eighteen months to 
three years. The duration of the 
disease varies a good deal with 
its locality, epitheliomata of the 
tongue and penis being common ly F10. 293.-Epithe!iomaof lower lip (From a pa-

the most, and those of the scrotum tlent in the Universitr Hospital.) 

and lower extremities the least, 
rapidly fatal examples of the disease. Llceration occurs at an early period, 
and gradually spreads, in\·olving the superficial, and sometimes the deep, 
lymphatic glands, and leading to a fatal result by inducing gr'adual ex
haustion, without the development of any special cachexia, and, as a rule, 
without the occurrence of secondary deposits in other parts. 

Morbid Analomy.- Epitbeliomata may occur as superficial, .fiat, or ex
ttberant growths, in which case they occupy the cutaneous or mucous struc
tures themselves, involving the papillre to a greater or less degree; or as 
deep-seated, fiat, or rounded tubercles, when they occupy only the subcu
ta~eous or sub.mucous tissues. When first seen by the surgeon, the super
ficial form of epithelioma may appear as a warty excrescence, which soon 
undergoes ulceration, or as a fissure or small ulcer covered with a dry scab, 
a.ad with deeply induratecl base and edges. The warty epithelioma some
t1~es assumes a truly villom form, and bas been regarded as a variety of 
villous cancer (see png·e 552). The deep form of epithelioma (which is 
very r~re) appears as a round, firm, somewhat elastic tumor, over which 
t~e. i;krn or mucous membrane is more or less tightly stretcbed, finally 
g1vmg way, and allowing the mass to protrude. Intermediate varieties 
a_re more common, in which both integument and 8ubjncent structures are 
Simultaneously iovolved. 'fhough, howe\'Cr, the differences between these 
forms of epitbelioma may at fi rst be well marked, they usually soon disap-
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pear, the superficia l \'ariety tcndin.!t to im·olrn the deeper i;.tructurc~, wliilc 
the deep form of the cli .... ea!".C' may, at n late period, hecome exubernm 
Oecnr•.ionnlly epithcliomata arc quite prominent, formiog someli111e:; CH'n 
pcclunculatcd and pendulou~ tumor:;. 

'l'bc epitheliomato11s ufrer, "·hethcr originating aR a supC>rfi cial excoria
tion or as a fissure, gradually t<'nd,.; lo as~ume a uniform character. It i~ 
u~unlly cxcnrnted, ovol or elongated, and with bard ha~c and edge . .;, It .; 
surface is uneven, noclulatcd or warty, florid, nnd di~po~ed to hlt'c!I; it 
furnishes an ichorom; and n:ry offen:--i\'C Au id, which tends to form clnrk
colorecl crust5 or scabs. The ,!!;'Cneral form of the nicer rc;-;cmliles the 
11 cancerous ulcer" of scirrhus; the indurntion n.rie~ from a lirw to h:ilf an 
inch or more in thickne;-;s, aud is due to the infiltration of epitheliomatou .... 
material. 

A \·erticnl section o f an Ol'dinriry epithclioma shows at the upper bord<'r 
a ::cab, or, if this be dcu1chcd, a wbitish, slougb-like layer, consbting of 
Joo~ely aggre:.rated epithelial :;:cale:::, which ba\·c been detached from tht· 
deeper ~tructures, and whicb may b~ readily remoHd by washing. The 
main ~ubstance of the growth has common ly a somewhat sbining, ~raybh
white hue, is close.texturccl, firm and rather elastic, and occa:.ionally Jll'l'· 
~ents a striped appcarnnce due to its papillary structure. Squcc>zing or 
scrnping brings out a cu rdy, yellow i:·d1-white material, which re:;;emhlt•,_ the 
comecloncJS or sebaceous contents of hair-follicles, and wbich, according to 
Paget, unlike "canccr-juic('," docs not readily become equably dilfust•d 
when mixed with water. 'l'hi8 Cli::'tinction is, bowe\·er, wanting in the cnl'e 
of "·ery soft epithcliomata. Epithclioma is infiltrated into tbe ti:-;;.;ue in 
which it occurs. and the normal structures can therefore often be traced 
into the cpitheliomatous ma!-1::. 

l:ndcr tbf' microscope, the <:haracteristic structures of epitheliomatn nre 
foun(l to consist of (1) ct'll:s, which are nucleated, Battened, and scalt•-like, 
much rci,;ernbling the ordinnr)· epithelial cells (whence the name of the di~
easc), from r::i\nr to '!~O" (u:-;ually 7 ~ 0 ) of an inch in diameter, and contain
ing a few g·ranules, :ind a ch:ar, round or oval, well-defined nucleus (about 
3 ?/uir of an inch in diameter), which itself contains granules, but rarely a 

~~~;~1i1 r~~!d: L~~~'~! ~!,; o~·h~I~~~: ~~~i~ 1 ~~~1:·~~ e: ~~ii~~~ u~0~1~1~ici~e! 1~~ :~~~~~: :::~:~ 
filled with oily particles, as if from fatty degeneration; (2) n11clei, free o~ 
imbecilled, mo.:;t abundant in the most acute cases, sometimes like the nuc:lf'I 

~~~~~e~~ i 1tl~~~11~ ~~:;~~~1~~\~~~ i ~~ l~j10b~ ~.~~e~l~~i 1!:~~. 1~~~~~r ~rw1:~~d :i~:;\'d~~t!~~~ 
(sec pages 541 and 550); (3) brood-cells. or cells containing nnc!Ci urH!t-r
going development into nucleated cells, the successive formation of one cell 
witbin another sometimes gidng a. peculiar laminated appearance; autl 
( .t) friminated cap1rnles, llf"sls, or epidennic or concentric globea, consisting 
of concentric layers or epithelial scales, containing in the central t1pace 
granular or oi ly matter, cells, or free nuclei, and apparently resulting from 

:i~~,~~i~l;~!.\~:~a~!dt~;p~:~~~~: ot~ e:~~o~:~~I~~ ~~~~~-rc~11~!.ionT~~=r~~~~ ~; 
concentric globes arc met with in other epidermic formations, but are 
better marked in epitheliomatous than in nny other structure::. 

The cells of epithelioma above de~cribed vary with the nature of tbe 
surfoce in which the growth occurs; thus, while in the lower lip they 
re:scmblc the cells of ordinary tessellated epithelium, in the mucous mem· 
brane of the intest in e they have a cylindrifot•m appcaronce. Ycry rnr~IS1 
melanoi<l matter is mingled with the epitbeliomatous slructure, constituung 



EPITHELrO:\IA . 559 

the melanotic form of the disease. Psorosperms ha,·e been observed by 
J. J. Clarke in connection with epithelioma, and n1any pathologists belieH 
thi.; as other ni.l'icties of carcinoma to be of rnicrobic origin. 

Diagnosis.-The diagnosis of epithclioma from ~cirrhous and mcdullary 
carcinoma may mmally be made by obserdng its locality-commonly a. 
mucou::; or muco-cuta11eous sur-
face-its frequent origin from 
sources of local irrita.tion 1 its 
early nnd wide-spreading ulcera
tion, and the ab~ence of any 
teudencY to in\'Oive distant or
~an:•, or to produce a cachectic 
condition. " 'hen occurring on 
the fingers, lips, or tongue, epi
thl'iioma. may occasionally l>e 
nli:-.takcn for a chancre in the 
same situation. In any case of 
doul>t, the patient shonld be ~ub
mittcd to antisyphilitic treat
ment, tbe effect of which will 
u:ounllr suffice to make the nature 
of the-case apparent. 

Prognosis. - The prognosis 
of epithelioma, when properly 
treated, is much more favorable 
than iu the case of otber malig-
nant tumors. The average gain F1a. 2!1-t.-Concentric globes of epitheliourn. 
of life by operation is about two (G11Et:I'.) 

years and a half, and several 
authentic cases arc on record in \Yhich no recurrence of the disease was 
ob~crrecl for twenty or enn thirty years after excbion of the primary 
growth. The late Mr. Collis. indeed, went so far as to declare that no 
recurrence (in the ca:-e of epithelioma of the lip ) was to be anticipated, 
pt'Ovided that excision was thorough, and that caustics had not previou~ly 
been used. 

Trt>atment.-As a rule, it ma.y be said that glandular complication, if 
extensirn, should forbid operation in cases of cpithelioma. If, however, 
tbc neighboring lymphatic glands be enlarged and initated mere ly, with
out being infiltrated 1 or if the ,irlands., though infiltrated, can themselves be 
removed, an operation may be proper, t hough, in such a case, the prog
nosis should always be ,·ery guarded. Constitutional treatment, except 
Ruch as may be required by the ;:reneral state of the patient, is as useless 
here as in the case of carcinoma: the only hope is in complete extirpation 
of the epithcliornatous mass, and this, to be successfu l, should be done at 
as early a period as po1-;sible. The treatment may consist of excis ion , 
strangulation, or Lhe use of caustics . 

. Oaw.ilics are only to be recommended when, from the loca.lity or super
ficia_I e~tcnt of the epitlrnlioma, the use of the knife would seem to be co11-
trn-11~d1cated. The best caustics are probably the potassa cum calce, 
chloride of zinc, and acid nitrate of mercury. According to Busch, the 
u~c of ~lknlinc lotions, especially a sohltion of soda,, may occasionally effect 
IL cure Ill the early stage of the disease. Pillate recommends the cblonite 
of potassium, but there seems to have been some doubt as to the real 
nature of the affection in the cases reported by t his surgeon. :Mannino, 
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Gatchkovsky, and Luciani recommend the application of rcsorcin, and 

McGuire that or pyrogallic acid. 
Excision is tbe mode of treatment to be preferred whenever it i~ prnc~ 

ticable. The incisions should be carrird wide of the diseased ~tructurca 

and may be so arranged as to allow of the extirpation of any gland~ tha; 
it mn.y be thought proper to remove. In certain situation s, as in the hnnd 

or lower extrrm ity , the ex lent of the disease may be so g rcnt as to reudcr 
amputation a better operation thau simple excision. 

Strangulation may occasionally be required, if the locality of the epitbe. 

Jioma be such as to forbid excision, or if the part be so vascular as to cnusC' 
fear of hemorrhage. In such a case, the part to be removed may be insu-

FI0.295.-Ecrnseur. 

]ated by means of two or more strong ligatures, when it will slough, and 

become detached in the course of a few days, or removal may be cffl'Cted 
by means of the elastic ligature, as recommended by Dittel 1 of Vicuna; in 

other situations, as in the tongue, the process introduced by Chassnignae, 

and known RS ecrasement linfoire 1 will be preferable. One or more tcra
serLrs may be used, the chain or wire of the instrument being passed, if 
necessary, through the base of the growth by means of a needle. The 

screw should be slowly worked, being given two or three turns, and then 

a pause made, so as to allow the parts to be crushed together before they 
are severed. 

The galvano-cautery affords a cOD\"enient mode of removing epithelio

rnnta in vascular regions, but its use is apt to be rollowed by the occur

rence of secondary hemorrhage. . 
Recurrent Epitheliorna may be treated in the same manner as the pn· 

mary growth. 

ExmsroN OF 'l'u'.\10Rs. 

'So rules of uni versa] application can be given as to the mode of exci~i~g 
morbid growths. It may be said, however, in g-eneral terms, that the Ill· 

cision (for, in the case of innocent growths, there ~hould 

<> ~:~:~rt~~ ~~~~~'e1n~b~1~~~1:ec~~r~~:o~~e~~i~:r ~~ t~~~f1~1~ 
Fm. 297. with the natural folds of the part. ln the case of non· 

maliguant tumors, no skin need be remoYed, unle!'~ the 

growth be very large; but if the tumor be malignant, it will usually be 
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neees~nry to remo,·e a portion of the cutaneous im·estmcnl, ·wbetber it be 
or be not ulcerated, and the inci:.-ions in this case may be ellip
tical (Fig. 29i), or io the form of a double S (Fig. 298). 
In denliug with con.genital ~rowths, to~, a 1~01'.tion of skin 
!-<hould be removed, srnce the rntegumcnt itself is ID such cases 

co~f~~~t~!:~1 ~~d~n~l~~~Psulatcd, it ;.;hould be removed, if pos-
:.ible, by enuclcation, tbe finger and handle of the knife being 
used ia- the dC'l'pcr parts, in8tcad of the cutting edge of the in
:4rumellt; when it is llcccssary to resort to dissection, the 
growth ~hould be loosened first at the part at which its main 
,·essel~ C'nter, :::o that if the:-;e arc cut, they may be secured 
once for all. Hemorrhage from ~mailer ,·esscls may he con-
trolled with bremo~tatic forcep1' (Fig. 299), or Nunneley's clips (Fig. 300)1 

which are allowed to hang from the wound tilt the remo,·al of the tumor 
is completed. In remodug 
a no11-malig11anl growth, the 
knife sboul<l be kept close to 
the tumor, so n.s to a,·oid 
wounding the important 
otructure~ to which it may 
lie nttac:hcd; but if the 
growth he malignant, the 
surgeon should keep wide of 
it in all his manipulationt-, 
~o that no portion may be 
allowed to remain.• If pos
:<ible, a tumor :-hould never 
he cut into until it is re
mo,·ed; neglect of this pre
caution may lend to hemor
rhage (for the tumor itself 
may be ,·ery rnscular), and 
if it be a malignant growth, 
particles may escape from it, 
which will act as germs in 

~ EPe''""''= 

~ 
FIG. 299.-Pt:an's hremostatic forceps. 

.;;;;;;; 
Fm.300.-I\'unncley'~clips. 

promotin~ the recurrence of the disease. If the tumor he of moderate size, 
the first incision should be made t>ufficienth- free to allow rcmonLl of the 
whole ma~s; in the case, however, of a ve~y large tumor, it is well to ex
po~ only n. portion at fir::-t, enlarging the wound at a Jn.ter stage of the 
operation when necessary; the loH!-i of blood will thus be less than if the 

w~~~:~~~:~o~~sht~; i~~~d~ra~: ~~iW~a~ef~~n~~fi;ova1 of thin-walled cysts, 
that their contents should be evacuated with a trocar and canula, and that 
they ~hou\cl then be filled with melted spermaceti; when this has hardened, 
they can he dissected out like solid tumors. Paraffin has been used for 
the .:-ame purpose. 

If, when a tumor is exposed, it be fo11ad that its deep attachments can-

~t~~~~~~~)~~~\~~~:r~1 ~~~bg1~~~~~s,~-i~~1i1~fr~e~~ f~~!!ll~ .. :~.r~~~n !~td~ffist~~ 
remainder j Do operation, however, should be undertaken, unless it appear 
that •.be whole tumor crtn be safely extirpated. 

wi:hR~i~c;!r;.'lc~~\;!~:sit~1:!cl!li~n~elhliar tissue around a tumor should be blown up 
36 
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..1 fter the cxci~iou of n tumor, the ~urgeon 8hould carefully explorr with 
his finger the whole surface of the wound, so as to make sure thnt no por. 
tion ?f the ~row~h has be~n allowed to remai.n: th is is particularly impur
taut in dealing with a nml1gnunt tumor, and, rn such a ca~e, any su~pi<'iou~ 
structurPs that cannot be remo\·ed, may be touched with the actual cuutnr 
or with a ~olution of chloride of zinc (gr. X\"-f,5j), with which, inclet·;I. 
I commonl.r wash out the whole cavity. Drainage-tubes should then ht 
so placed-if neces!'ian·, through special openings-n~ to pre\·ent nny lli'Cu

mulation of fluid!'i in ihc ca\'ity, when the lips of the wound bhoUld Ill' 
cJo .. ely approximated with sutures1 and a large anti~eptic dre~sing npplil·il, 
as afler other operations. 

CHAPTER XXVIII. 

~t:RGICAL IJISEASES OF THE SKI~, AREOLAR TISSL"E 
LY~JPHATJCS, ~IVSCLES, TENDONS, AXIJ BVR>.E. 

DISEASES OF THE 8KlN A:SD JTS .A PPEXDAGES 

TnE consideration of the ordinary cutaneous affections which are 1·uru
mo11\y spoken of as" skin diRea::;es: 11 docs not properly come within tlll' 
sc·opc of this work i but there are certain morbid conditionb of the :-;kin 
nnd its appendages which require sunrical manipulations in their lrl·nt· 

me11t 1 and which may, tben·furt· 
he herC' appropriately refem·tl to 

V erru cre or W arts.--\\'nrt
con~i:;t of by pertrophi1_·d cutaneou~ 
papilhc, which may project, n1cb 
pnpilla by itt'elf, or, a!". i!"o mon 
usual, ~n:,henthecl by a commo11 in· 
\·cstmcntofthickeneclsculyepithe
lium. They occasionally attniu 
a considerable t:;ize, cou~tillltinl! 
some of tbe so-calJcd horns met 
with in rnriou!S parbol'thc boil~ 
Anatomically, they belong tn !Lt· 
papillary \·ariety of tumor. 'I'h1 

eimple warts which ap1wur upon 
the hands and face come \\ ithout 
any n.ppnrent cau!--e, a11d often rli-· 
appear spontnneou~ly. ln otlJl·t 

fJ~~~l~ni~!;)~fr!'~~~~ J~~~11~'. 8a111~~ 1~~:. 
ca~ionally forming tt nidth for 
epithtiliomatous formation~, n ... ii• 
sometime::; the anulo!!uU~ growtb· 
known rus mole::i. The trentnwn! 
consi~ts in the applicll.tion of 
nitrate of sih·er ill ~uh~tanet>, 
nitric or chromic acid, n ~atura.lt'1 I 
~olutioa of the bichroma.tf' o! 
potn.::1sium, or the muriutc~ tiw· 

Fir.. 301.-Warts around the anu". (A<-uTo:s-,) tu re of iron-or in Jignuoa or 
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exci•don, if the wart he pedunculatcd. 'YartR occa!".ionally han.• a moil'it, 
muco-cutnncouo co,·cring-, and are irritable nnd dispos<.'d to blec'd; tho gly
cerite of tannic acid will often be found a u~eful application in thio form 
of the disease. " •arts not unfrcqucntly occm upon the muco-cutaneou,.; 
surfaces of the anus, or of the genital orgn.11~ iu either sex, and in the 
latter situation a re often spoken of a.-: 1·enereal warfl:i or vegelatio11s; 
thev are not, however, nece~sarily of a venereal orig-in, but nrny Uc prn
duC'ed simply by the i1'l'itation of frequent sexual intel'course, or mav 

result from the accumulation of smegma and want of persona\ clcn1l
'l'bey are particularly apt to occur in per.•mnl:i \\'itb con,u:enital pLii
The treatment consbts in the ttpplication of nitric or chromic acid, 

or powdered calomel, or in paring or snipping off the growths with a slrnrp 
knife or scissor~, and cauter izing the surface from which they spring 
Unna advises the application of mereurial and ar~cnical plaster~. Boeck 
!'ul!gests 1be use of resorcin. Pullin co_nimends the aclmiui~trn.tion of ar-
8C11ic internally. Warts of the generat1\·e organs, ancl occa:;ionally tho~e 
of the band, appear to be communicated by contact. According lo KUU
nemaan, the common wart presents a peculiar bacillus not found in other 
tis:::.ues. 

Corns are local indurations and hypertrophies, usually confined to the 
culicle, but occasionally im·olving the papillre of the tr11e skin. Corns 
result from intermitteut pressure, as from \\"earing badly fitting- boot::;, and 
are chiefly ~een on the feet, but occa~ionally on the hands, knees, elbows, 
and, according to Hulke, C\-en on the tongue. Hard Corns are such as 
form upon expo~ed surfaces, ns on the edµ-e of the foot, a ncl are cou~e
quently dry and iodurated, wbile Soft Corns are such as occur iu ~itua
tion:; where they are kept moist, as between the toe:::, where they assume 
a spongy, mucous appearance, not unlike the macous patch of syphilis. 
Burs~ are orcasiooally de\·eloped beneath both ' ' arieties of the affection. 
Soft corns are usually more irritable tban the ha rd, but either may br 
\"ery painful if inflamed, the Papillary Corn 1 which occurs cb ieny on the 
sole of the foot, causing, probably, more acute suffering t han any other 
\'UrietL 

Thi tre.atment of hard corns consists in rclie\•ing the pnrt from pre:0;sure 
Uy the use of suitable shoes or the application of a perforated plast<'l', in 
!ihtwing off the surfaco.:: of the corn and applying the solid stick of nitrate 
of siln!r to its bai:;e, or in excising the centre of the incluratcd part \Yi th a 
sharp knife, or scissors, after the whole has been ~oftened by the use of a 
":arm water-drcsging. Soft corns ma~~ be dusted with pO\Hlercd oxide of 
zrnc, or touched with nitrate of sih·er or ,irlacial acetic acid, the toes being 
kept npart by the interposition of scraped lint or raw cotton. Suppuration 
otcurring beneath a corn requires poulticing and the evacnation of t.he pus 
after shaving down the part with the point of a sharp lancet. 

Onychia is an affection of the matrix of the nail~, of which we may 
recognize two varieties, the simple and tbe malignant. 

S!mple Onyclda, or, as it is vulgarly called, "run-ai·o1md," consists in 
at~ mflamed condition of the matrix of the nail, ui<ually resulting from 
sli~bt injury, and attended with suppuration and loosening of t.he nail, 
which becomes shrivelled and discolored, and is C\"cntua lly cast off-the 
new _nail which forms being commonly thickened nnd distorted. 'l'his 
nlf~ct 1 on occurs chiefly in the hand, and is almost cxclut·d\·ely confined to 
ch1ldren. The t1·eatment consists in the u:-:;e of poultice$, or water.dres,.;ing, 
until the nail has separated. The .~rowth of' tbe new nail may sometimes 
be nd\•nntageously r('gulaled Uy the application of an adbc::.in strip or a 
layer of wax. 
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Malignant Onychia results from injuries occurring to persons inn dr
pre~~cd constitutional condit ion, oncl is usuaJly ~ecn in the thumb or fort•
tinµ-er, or in the great toe, where it sometimes recci\'CS the name of fOf.'-nail 
1dcer. It consists in n.n unheallh_,. form of ulceration in the matrix of the 
'nail , which becomes brown or black, and is thrown off, its place being 
occupied by fungous granulations. The disease has little or no teodcni•\· 
to n ~pontaneous cure, and sometimes leads to necrosis of the unguiil 
phalanx. The treatment may consist in arnl-.ion of any portion of the 
nail which remains, and thorough cauterization of the matrix with solid 
nitrate of sih·er-simple dre$~ing, such as lime-water, being afterwnrdi 
applied, while the parts arc kept well supportrd with strips of ndhe:-;irc 
pln~ter; or, which I think better, in simply trimming the nail to the le1•cl 
of the ulcer, and then applying powdered nitrate of lead, as ac!Yiscd by 
1\locrloose, Vanzetti, a.nd MacCormac; the nitrate forms a thick crust, 

FIG. 302.-'.\falignant onychia 
(DRt:ITT.) 

F10. 303.-Toe-nail ulcer. (Lr.sTO~.) 

which separates after several days, leadng a healed, or rapidly-healiag 
surface; the application gives rise to severe pain, which sometimes losti; 
for ~c,·eral hours, but the treatment is prompt and efficient, and has the 
great ndvnntage of allowing the preservation of the nail. Other plant-i are 
rrcommcnclcd by various authors; T. Smith, following Abernethy, advises 
the applica.tion of dilute Fowler's solution, while Vanzetti recommends the 
employment of powdered quicklime, Babacci the application of charcoal 
and camphor, and Dulles thfl use of iodoform. Syphilitic Onychia ho~ 
already been referred to at page 506: it requires the application of block.or 
yellow wn:-;h, with the u~e of suitable anti~yphilitic remedies. Am7wtation 
nrn~· be required. if necrosi!'=- occur in a neglected ca~e of on_rchia. maligua 

Ingrowing Toe-Nail is an affection almost exclusi,•ely confined to 
the. outer side of the great toe; it results from wearing narrow shoes, 
winch compress the foot and cause tbe soft part of the toe to overlap its 
nail, gi,·ing ri se to an ulcer which is painful and persistent. .A cure may 
sometimes be effected by dusting the ulcer with oxide of zinc, or interposing 
n little lint, or a str ip of nd hesh•e plaster, between the nail nod the inBa~ed 
part of the toe; but in many cases it will be nece::;sary to remo\•e a port1on1 
or tbe wbule of the nail. This may be done (the patient being etherized) 
hy thrusting one blade of a pair of sharp-pointed scissors beneath the nail 
up to its root, when the whole nail may be divided nt a single stroke; the 
segment to be removed is then grasped with forceps, and torn a.way from 
the matrix, this process being repeated on the other side, if necessary, .and 
the pnrt then simply dressed. A new nail grows, which is usually straight 
and w('ll formed. The shoe must, of course, be so arranged as to free the 
pnrt from pressure. 



RODENT ULCER . 

Hypertrophy of a Toe-Nail, usually of that of the great toe, is 
O(·ca:-;ionally met with 1 the laminoo of t he nail becoming distorted, and con
stitutill'" a born-like protuberance wbicb may grow so h~rge as to interfere 
with w;lking. 'l' be treatment consists in avulsion of the nail, which opera
t ion u~11ally effects a penna.nent cu re. 

K eloid or Cheloid (of Alibert) is an affection met with chiefl.\', if 
not exclusive ly, in the scars produced by burus or by wound5, and e~pe
cially in those produced by flo;:rging. and is to he distinguished from the 
disease known as Morphrea or t he Keloid of Addison (true lceloid), 
which occu r!:l in healthy skins, where it prncluces a scar-like appearn,nce. 
'l'he former appears in the sbape of sma ll and s hinin g- inclurated elevat ions, 
of a dusky red color, which extend. send in[! out, as it were, claw-like pro
cesses, and are attended during their growth by great itching and consid
erallle pain. I n the ir structure they correspond with the .fibro-cell11lnr 
outgrowths described in the last chapter. The Keloid of Addi:son begi ns 
as a 0 white patch or opacity" of the skin, surrou nded by a zone of redness, 
gradually sp readi ng and inducing coutraction of fa:;cim and tendons, and 
µ-ivi ng a "bide-boundn character to t he part affected. According to J . 
Collins Warren, the two forms of keloid cannot be distinguished by the ir 
anatomical features. T he treatment of either form of keloicl i~ very un
satisfactory. Extirpation with the knife has been t ri ed, but the disease 
almost invariably recurs. Nussbaum and Aodeel' advise the local applica
tion of resol'cin, and Hardaway reports a cure fo llo\\riug the employment 
of electrolysis. Leviseur recommends deep scarification, followed by the 
use of caustics or the thermo-cautery. Dr. Addison deri\'ed advantag-e 
from the use o( iodine, both in tern ally and externally, in one case of tbe 
vurie-ty of the disease known b,~ his name. 

W3.rty Tumors of Cicafrices.-Under t he name of Warty Tumor 
or Warty Ulcer of Oicatri<:es, an a ffection somewbat rnsemblin~ the keloid 
of Alibe1·t has been de:;;cribed by Cre.:.;ar ITawkins. Some of these warty 
ulcers are non-malignant, being of a fibro-cellular character, but others a.re 
really epi the liomata. of a papillary form. When occur ring ove r the ante
rior surface of the tibia, as in the so-called 0 Warty Ulcer of Jliarjolin," 
lhcy are very often complicated by a carious condition of the bone. 'rho 
treatment consh;ts in excis ion ot· amputation, according to the sir.e aud 
locality of the affection; the operation, even when the disease i.5 epithe
liomatou!l, often resulting in an apparently permanent cure. Recovery 
may, according to Collis, be sometimes obt11. ined in t he early stage by the 
application of biRmuth, or of ice. 

Rodent Ulcer.-'l'his affect ion. which is also known as Jacob's Ulcer, 
is most often seen in the eyelid~. cheek:=;, upper lip, nose. or !lcn,lp. but m:ly 
also occur in other parts of the body. It is a disease of late adult life, and 
com monly originates in some tuhercle or mole, which may have ex isted fo r 
ma.uy yen.rs. I t is usually single, at first r ounded, but becoming irre,gu la r 
as it 1'preads, with indurnted ba.se and edg"e, and a somewhat abrupt and 
but shgbtly elC\'ated border; it verv rarely as~mmes the character of a 
tumor. rrhe ulcerated surface is smoOth

1 
glossy, ~ncl dry, and of a rccldi~h

ycllow colN. The prog-rc:=;s of the disease, though extremely indolent and 
chroni.c, is never spontaneously a1-restecl, tbough partia l ciciitrization may 

~~~1;~:)~~~:=;n~~~~1~a.v;~l~~. i;~::,'.~n~l'c~~ ~~~~u~~~ ~~:.~:~t,fL~ln~f ~~·~~s~?t~1;1~~~:~ 
cau,,ing death-though the local cha.1·acter of the affect ion is str ict!\• mai n
tained to t?e last, the lym phatics and distant organs never Leco1i1ing in
volred. Fig. 304, from a pbotograph kindly given me by Prof. De 
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Schwcinitz, cxhihib rodent ulecr iu n 
typical form. The microi'copie l·hanu·
ters of the rodc>11t ulcer are, !l{'('Mt\i1111 

to Png-eL, Jl utchin~on, and Ooldi11Z~ 
Bird, simply those ob:-:crved in ordi
nary grnnulntious i Collis c]a:-;!-;cs tlw 
<.liseaF:e amon.z myeloid or fil.Jro-pln ... tir 
zrowths; while, on the other hnnd, 
Billrotb. with :\loore and .J. Collin.~ 
w·arren, who have each written t•xrd. 
lent mono1:.~Tapb~ upon the l'Uhjt·ct, lo11k 
upon it a~ a form of ca.nre r. 'l'ht• tr1•af. 
menl con!-' i:-t s in complete ~xtirpntion, 
which i:; bcs1 ncc?mpli:-:hcd, \\'hrn po~. 

sible, with the knife. lf, howeHr, t'X· 

cision be contra-indicated b\' 1hc l'izt> 

or loNtlity of the ulCl·r, or lhe n~1· ur 
tbe Jlaticnt, eaustics may be emplo.n-d, 

"!,:;,~; ;:~'. ;;;~:,~~\~:'~';;; ;:;,~·,:~·:;,:',,:~::;: ;~f d ~- ~e1'.11~~i~r 1~~,'.~l~~o~1; ·~~a;:~~; .\~,r :;:.~~i-~ 
respecti,·el.\? preferrcd, according- to the 
deep or supcdicial character of tbe uffcc-
tion. 

l'IG. :10.i.-llotlem ulcer in an advanced ~tage. (Frum a 1)ati1;111 in the tnivcr~ity lfo~pit1l 

Perforating Ulcer of the Foot.-This is a curious affection, whil'h 
nppc:1rS to he less common in this country than in Europe. I ha.''<', hn.w· 
crer. !-'C'C'n two cn~es of the di~eal3e, corrci-;ponrling in Her.'· p:1rticular with 

J!.~ct.clc~;r1ir~~1~~~tf ~~,.~01~~~i~:: '~~0~ ~~ ril ~:~~~j'~ h~~1 (io~1~!1 ~rr '~ :~~~:~ i~:~. t:;~u:':!.:· 
<Je<·upying the anterior part of the ::iO le of the foot, and lt>ading to de:-trur· 
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tire disorganization of the neip:hhoring hones and joints. It oftf'n beQ'io::; 
a:- a bunion, appeal'ing to re::;ult from undue pressure on the part, or n.:::. the 
n.•t1ult or exposure to cold, when it mn..v be mistaken for ordinary frost-bite. 
Poncet and Estlander reg-arcl it as arn1logous to the an::esthetic form of ele
phanl.iai::i::; (Lepm couesthelica), but Duplay and :;\forat, from dissection of 
numerou'5 specimens. and carefu l F:tudy of the li terature of the affection, 
t·oncludc that the disease originates in degcnerati,·e le:->ions of the nen·e::; 
of lhe pa.rt, from traumatic or other causes. Fi~cher, Savory, and Bullin 
adopt a similar tlwory, and the forme r describe:; the disease as a malig-1rnnt 
form of ncuro-paralytic ulceration i but a more rC'ccnt autopsy recorded by 
~ri chaux ha:-; failed to confirm thi:i \'iew. Ba.11, 'l'hibierge, and rra.ndford 
han: seen perforating ulcer::; in connection with locomotor ataxia. Engli::ich 
points out, from a study of 109 cases, that the luca.lizatiou of the dif:.ease 
1·on·esponds with the position of the bursre muco::.re of' the so le. and con
cludes that it is caused by a rnscular clrnnge analog·ous to the endonrtel'iti~ 
ohliterans or proliferan~ of Friedlnndcr and Billroth. Perforating ulcer has 
been not uufrcquentl.'- confounded with the Jiycetoma, or fung-u:•; disen$e 
of India (tubercular disea~e of the foot, of IIancock), which is believed by 
Boyce and Sun·eyor to be identical with actinomYcosis. The treatme11t 
1·orisists in t'emov.ing the di5eased bone by gougini, excil:iiou, or, if necef:.
.. ary, amputation, and in endea\·oriog to impro,·e the nutrition of the limb 

~,~·l:~.1~1~~~~g~~ ~:I ~~~~1~l~,h~·~i~~~e e:~igi ;:t~~ec~~u ~: ~f s~~~-~~~·;~: ~1~ s a ~~c ~~I~~ 
:.l.hould of course be made to remedy the ev il , so as to prevent a rccurrentl' 
of the affection. Xen·e-stretching is recommended by )lcLeod. Dub1·u<'il 
dc:;cribei5, under the name of" dorsal disease of the t0es, 11 an inRa.med or 
ulcerated condition of ad\'entitious bursro which are formed on the hack of 
the toes under the inf1uencc of pl'e:::surc. Despres, 'l'r0lat, n.ncl Terrillon 
ha\'C de.scribed ca::;es of perforating ulcer of the hand, and Handford one 
of perforatin~ ulcer of the tongue. 

Lupus .-Under thb name are commonly included two affect ion s, which 
may be de:;cribcd as Liqws Non-exedens, or Simpl.e Lupus, a.nd Lupus 
ExedeuH, 0 1· Ulcerating Lupus. 

Lupus Non-e.reden.-; appears as a. red patch on the skin ( usually of the 
face), a.ttended with branuy de::;qua.mation, ::rnd sornetimes accompanied 
with indolent tubercle::;. It runs a \'ery chrouic cou rse, !'l.lld produces in
~·on,·enicnce merely by the deformity and scar-like contraction to which 
1t gi\·es ri se. It i:s usually seen in persons of a ~crnfulous diathesis. The 
t1:eatmenl. consi:;ts in the administrat ion of tonics, e$pecially of cod-li\·er 
011, wit.b a.rsenic, and in the local use of a. so lu tion of nitrate of silver, gr 
X-XX to f5j. 

L11p11s E.redens, Ulcernted Lt1pus, or Lupous Ulcer, is usually seated 
on the tip or alre of the nose, but sometimes of the upper lip, 01· in other 
,:.itua.tions, and is chiefly seen in y•.rnng pertiOllS. I t Leg-ins as one or more 
rt•dd1sh pa1rnles or tubercles, wbic:h sooo ulcerate and coalesce. The \upou-.: 
ulcer may be sup('rficial, when it appears a~ a fung-ous, warty, ulcerated 
"Urface, \\'ith prominent nodular granulations, which are often scabbed 

~~·l~I:~{ d ~~~oc~~~ i 1:; ~l~et~1•0 d.1s~~a:,~:·,·=t~ ~ n ~~~o !~~1~:;~,~~1~d~1/ ~t~eb~~a~~~~~~~ 
the affol'.tion is liable, at any moment, to assm~ie the deep or phagedamic 
form, which was known to the older writer~ as noli-me-tangere. The 
phn;red~nic lupous ulcer is a. \·ery painful affection, attended with great 
~lc~~rucl!on of ti::;sue, and aecompnnied "·itb a fetid discharge. l7nder 
Its tuOuence the greater part of the nose ma.y melt away, as it were, in the 
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courl"e or n. few wrcks, and it j .. 
to be obsen'cd thnl, when tht• 
ulcrr has reached the IC\·el of 
ti){' rest of the face, it may he. 
come nt lea~t temporarily ar
re,.;tcd. 1.'hc affection mn•h 
pro,.·cs fatal by iti':elf, n111] cirii
tri~ation may occur, adding to 
the clt·formit_v cau,,cd by the di~ 
ca .. c, b~· inducing contrnctioi1 

and distortion of neighboring 
parts. The micro.~f'opic (lp
pPara11ces of lupus have been 
invcstignted by i-HCrn\ plllhul
ogists, among wbom E!'!'i;.r 
find:-\ that thr corium is infil
trated with round cells which, 
in some specimens, follow tbt> 
track of the ,-e:.se};'<aod arrange 
themselves in heaps around 
them; spiudle-shnped and giant 
cells arc abo fouud in sonw 

}"10. 306.-Phagedreuic lllpbu:i ule<:r. (DRu1n.) cases. According to Thoma 
and Thin, the cell infiltration 

originalC'S in exuded while corpuscles. Lang belie\' es the giant eells to rC'p· 
resent the intermediate ~tng-e in tbe procc;-;s of degeneration of the titi:"-ue.~ 
Friedlander looks upon the nodoi'ities of lupus as true tubercle~, IJut 
Colomiatti considers them essentially distinct. .A.ccordiag to Piffartl, 
the superficial or simple lupus present:; an infiltration of round cell$, whih· 
thr giant cells occur only in the ulceratiH nHiety, and the "cell.heap~'' 
(which nlone are charncteri!:itic oflupu::i) iu tho~e cnses which i1n·olve the 
!".Ubcutaneous tir-.:;;.ues. rl'be treatment of the superficia.J form of Jupm; COil· 
l'.iRts in the administration of arsenic nod cocl-li,·er oil, and in the local U!'t> 
of a solution of nitrate of sih·er, diluted tincture of iodine, or dilutccitrint• 
oi11tment. Riehl advises the employ111eut, for from half a minute to two 
minutes, of a solution of caustic potassa (on<' part to two), followt>d by appli· 
cations of finely powdered iodoform. J. G. -:\larshnll employs with ,.:uccr:-"' 
an ointment of salic:_ylic acid <5i::;s-3j), and Bcrtarelli one of resorcin (50 
per cent.). .Ad,·antage appears to h:n·e been deri,·ed in some ca~es frnm 
the us:e of Koch's tubl'rculin, though the expectations of benefit from tlii"' 
remedy have, on the wholr, not been realized. Kliegl recommend:-; injcl'· 
tions of teucrin, and Hebrn. tho~e of tbio:--iuamine, a pre1>aro.tion made from 
the oil of mustard, alcohol, and ammonia. The phn.gedrenic variety of 
lupus requires the applic11tion of caustic:::, or of the actual or electric cau
ter_v, together with tbe com;titutionnl treatment already recommended 
Yolkmann employs erasion, or scraping away the disensed tit:sue with a 
r-.bnrp :-;poon or scoop (ser Fig. 23!l, page 241), and Hutchinson prerer~ 
this mode of treatment , which has J)l'O,·ed ,-cry ~ucce:-sful in n~y own 
hnndr.;, to any other; Pilfard, ~!orris, aud Godlec al"'iO employ t•ras1on, hul 
the former supplements it\\ ith the actual c11uten, nod the latter, afler 
checking the hemorrlrnge by pressure with lint, applie:;:; an ointment of iod_(). 
form and oil of encal_Yptus. Squire recomme1Hls linear scarification, n~ 1n 
cases of" port·wincstnin. '' (S~e Chap. X..XX.) Harri~oa t!mploys lot1on!-' 
of hypo$0ulµhite of sodium and hydrochloric acid alternately, so a~ tog~t 
the effect of nascent sulphurous acid. Excision may be resorted to 10 
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certain situations, as the upper 1ip or nose, the resulting gap being elo5'ed 
by a plastic opC'ration, ~f ~leces?ary. Lupus! complicate~ with a. syphilitic 
taint, requires the admrn1strnt 1on of t he 10d1dc of potagrm1m. 

M alig n a nt Dis eases of the Skin.-Both carcinoma and epitbe
lioma mny occur primari ly in the ~kin, as was mentioned in speaking of 
tbo:-0e affection::;. 'l'he treatment consi!'>ts in e.\:cision, or amputation, ac
cording to the size and situation of the malignant growth. 

Dis.EASES OF TUE .AREOLAR T1ssGJ·;. 

Cellulitis, or Inflammation of the Areolar Tissue, mny be circwn
scribed or diffused: in the former ca_se it gi,res rise to an absass, and in 
the Jnttcr to diffused supparation. When depend ing upon an erys ipela.
tous tnint, it eOnstitutes cellHlar erysipelas (sec pp. 438, 455). 

Ele pha ntiasis Arabum, or Arabian Elephn.ntia~is, may he described 
as a hypertrophy of the !'kin and subcutaneous a reolar tissue. In 
its l!'truclure it correspoads 
with the fibro-celllllar Olll-
9rowfhs described in Cbaptcr 
.XXY IJ. It is cbieBy seen 
in the scrotum, and in the 
lower extremity, wbere it 
constitutes the affection 
known as Barbados leg. I ts 
n.pprnranccs are well shown 
in the annexerl cut (Fig. 
307). This form ofclephan
tia~b is clo;;:<'ly analogous to 
the nlTection known bv mod
ern pntholog-i:-;ts as Scierema 
or Sclerodn·ma, as well as 
to that described bv ~Iott 
and Stokes as Pachi/derma
toi·ele, the Eilo.idcs of War
ren, the Dermaloly~is of 
Wil~on, and the Jliolluscum 
fibrosum of r ol!ock and 
Ford. The trealme1il con
~bts in the use of pressure, 
li~ntion of the main artery Fio. 307.-Elephaotiasis Arabum in tbe lower extremity; 
of tbe part, excision, or am- Barbados leg. {SmTH.) 
pulation, according to the 
circumi;tanees of the particnln.r case (see page 529). Poulet recommends 
hypodermic injections of pilocarpine. 

DISEASES 01'' TllE LY)IPHATIC SYSTE)l. 

Angeioleucitis or Lympha ngeitis (Injl.ammalion of the Lym
plrntu· Vessels or .Abiwrbents) may occur as an idiopathic affection, ns a 
complicntion of crysipelns, or as the result of the irritation produced by a 
~rnund, ulcer, or loca l inflammation, as in cases of gonorrhcea. l ts occurrence 
1 ~ uimnlly preceded or accompan ied by marked constitutional disturbance, 
ri~?r~, nncl febr il e reaction. ] f the inflamed lymphatics be superficial, 
~heir eonrsC' will be markerl by a number of fine l ines, ,.,.·bich soon coalesce 
rnto a band about an inch wide, of a vivid red color, running from the 
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point at which the disease originntcs to or beyond the nearest lymphntic 
glands, which arc always themsch'es inOamccl. rrbe line of the absorbents 
is somewhat doughy, and not ver~~ tender, and the limb is usually swulli'u 
and often e1· .rthcmutous. If the innammation affect only Lhe deep lymph. 
atics, the affection of the glands may alone be perceptible. Resoliition 
u8ua.lly oceurs in the cour~e of a week or ten days, though suppuration 
often takes place in tbe glands, and sometimes in the lymphatic~ them. 
:,:;elves; the pro,g-nosis is fa.\·orn.blc, though death may occur from lbe ~uper. 
vcntion of erysipelas, py;emia, or diffuse cellulitis. rrhe only dhiea~e with 
which angeioleucitis ii) likely to be confounded is phlebitis, from whieh it 
may be distinguished hy ohscn'ing- that the rnd line in the latter affection 
has a dusky hue, and gives a peculiar cord-like and knotty sensatio11 to the 
touch. The local ti·eafment consists in the application of nitrate of r;ill'er 
alonp: the line of inflamed lymphatics. so as to blacken without blistering 
the skin; t he limb may then be wrapped in carded cotton. If suppurntion 
threaten 1 poultices may be employed, and pus s bould be evacuated byearl.1 
inci~ions. rrlw conslitHtionul treat.ment consists in tbe use of saline din
phoretics and anodynes, with or without stimulants, according to the 
genera l condition of the patient. If erysipelas occ ur, the tiact. ferri chlu
ridi rnft)' he given in combination with the liq. am1nonii acetnti~. 

Adenitis, or ln:flammation of the Lymphatic Gland.:;;, alway:; accom
panies ang-eioleucitis, but may also ocCUL' independently, as the result of 
transmitted irritation (as i11 sympathetic bubo), or of the absorpt.ioa of 
morbid matte1· (as after poisoned wounds. or in chancroida l bubo), or fls 

t be result of direct \'iolcnce, or of over-exertion in walking or otherwi:;e 
The so-called bubon d'emblee is, as already mentioned (p 495), au instance 
of this form of a.clenitis. The symptoms of adenitis are those of circum
:;cribed, deep-seated inflammation in general, terminating sometimes iu 
resolution, but more often in suppuration, or in chronic induration and 
Lypel·troph_v. rn1c t1·eatment consists in the use of blisters, nitrate of silrer, 
or t incture of iodine, applied around but not over the inflamed g:land, with 
poultices and ea rl y inci;0;ions if suppuration ensue, togetber witb the ad
ministration of anodyne dia,phoretics during the acute stage, and tonic~. 
such as cod.Ji,·er oil and fron, e~pccially in the form of the iodide, when 
the affection assumes a chronic form. 

The lymphatic glands arc affected in Tube1·culosi.;:;;, in Scrofula, and in 
Syphilis, and are frequently the seat of various morbid growths, pnrticu
Jarly the adenoid, and those of a malignant aature. The treatme11t appro· 
priate to these various corn.litious bas a.lready been de~el'ibed in tbe chap· 
terf'; on the $CHral affections referred to. 

Varicose Lymphatics; Lymphangeiomata.-A dilated or \'ari
cosc condition of tbe l.nnphatic vc;0;sels has been occasionally met with, t'l~tl 
may form a trouble~ome complication ia cases of Arabian Elephantia~1~. 
when, according to :Manson, the lymphatic fluid contains filariru. By 
spontaneous rupturt", or accidental wound, a fistulous opening- may he 
formed, through which the lymphatic fluid escapes, constituting tbe di::;ea~t· 
known as Lymphon·lu:ea. The lreatnient consi::;ts iu tbe application of 
caustic, and in tbe use of pressme. 

DISEASES OP THE .MUSCLES AND TE~DONS. 

Myositis, or Inflammation of the 1'Iusculm· Tissue, may occur a~ n 
primary a,ffection, as the result of injury, etc., or may be sel'ondary, d4

'· 

pending upon various lesions of other structurcs
1 

especially of the bone::. 
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anil joints. Its ~yn1ptoms and treatme.nt l?ave a lready been sufficiently 
con,.idered in the chapters on In fl ammation Ill :renernl. 

Fatty D e genera tion of mu1'cle is a not infrequent sequence of in
tlnmmntion of tbe muscular ti:5sue, conjoined with long disuse, and may 
probably in :-ome cases be depencle~1t on the latter cau~e alone. I n some 
ca:-><'.", to whicb the name of inler:st1ticilfatly deryeneratwn haR bron g·iven, 
the striated character of tbe mu~culal' fibre is still prr~en·ed, the comwcting 
ti,.:-;uc alone being replaeecl b.v oily matter; in other cases the change is 
more complete, the whole muscle be ing- converted into a fatty nnd :.rranulnr 
ma.;:; (fl('l·robiotic or inlri11};fc /ally degeneration). The laLLer coudition 
appt•ars to c\cpeud upon more complete cli:-;u15e of the niu..;cle than the intcr
"titial form, and is probably incu rable. 1.'he fJ·eatmenf of tbc milder cases 
cun~i::t!:i in cnclea\·oring to re:;tore, or at lca~t maintnin, tbe nutrition of 
tbP part. In· pa.::sin:! exerci~c . fr iction, etc 

Rigid Contraction of Musc l e s .-Another consequence of muscular 
infl:immatiou. especially in pe rsons of a gouty or rheumat ic tendency, i:3 
riJ.dd contrartion of the affecled muscle, givi ng- r ise to defo rm iLr, and often 
atll'nded witb much pain. rrhis i ~ most often seen in the sterno-cleido
nrn ... toid and splenins mu~cles., the ri,rrid contrnction of wh ich causes the 
a!l't:ction known as st([!' or wry-nP<·k. ' l' be pch'ic muscles also often become 
contracted as a consequence of hip di:-.ea:--e. Rigid musc11lar contraction 
mn~· like\\·ise rc:-.ult from mere <lisu::-e, from long-.contiuued spasm, nncl from 
poralysi;,; of opposing muscles. Example~ of tbe two latter condition~ arc 
~ten in case:-; of club-foot. 'Y hen ri!..dd contraction per~i:-,,ts for a long t ime, 
it is accompanied by atrophy, and u::;ually by fatty degeneration of the 
lllll-'<'ular tis~ue. 

The freatment of the inftammaton· form of the affection consists in tbe 
n~e of stimulating embrncations, anCl in the admin i:5tration of anodynes, 
1·olchicum, iodide of pota:=:s ium, etc.; while tbc more permanent case!i 
rl'quire the use of elastic extension, or di\·ision of the contracted muscle or 
ib teudon. (See Orthopredic Surgery.) Hicord and others have described 
:1 peculiar forrn of mu~cular contraction wbicb is dependent upon syphili1;; 
it i:-; 1·hiefly !leen in tbe biceps, and yields readily to the administration of 
iaclide of pota~sium. 

Ossification of Mus cle is a. rare affection, of wh ich cases have been 
recorded by Abernethy and Ilawkins, and which apparently depends on 
the coincidence of muscu lar inflammation with a tendency to exce:::;:.;ive 
bon_y_ c~epo:::; i t. :Mi.inchmeyer ~i\·es this affection the name of p1·ogressii;e 
?s~i./ying myo~ifis; but, according to l\Iays. tbe ossific change begins. not 
111 the mu!lclc itself, but i11 the intermuc:culnrcounective tissue. It i ~ usually 
nccnmpanied by the de\'Clopm<'nt of numerous cxo:)toses, as in a remarkable 
c1M reco rded b~· Dr. H utchinson. The treatment consi;,;ts in the repeated 
11pplication of blisters, with the interna l u::.e of colcLicum, iodide of potas. 
~nun. etc. 

Tumors in Muscle s .-Various forms of tumor occur in muscular 

~i~dll~··a~~~J'~~~~t g:~~~~~l~1~~)t~!n:ntjeo~:~~~~o~~;1::,~·~o~~~~t~ll~~ ~~~~~~itc~:s,~it~i 
nre comparati\·ely rare. Elydatids arc occasionally found in muscle. The 

~;;~~~~;1~:~. of ~~~~~0\;~~:~1~=l~~·~)c;.~~e~st~s ~~ 1~~,~~~~~1~.t~~ ,~~1uz~·i,~~~~1;~~~t~~~~i;,~: 
111 the ca~es of mali.!?,'nant tumor, mnv be expected to effect a permanent 

~~::~;e a~:~[~~~i~~~i ~b11~ t~~~1t:~ ~~ \~~.~~:~1 ~I~~ fnd) ~~;.~ i~f~: 1:1~e1~~1~ :~11~ ~r~11~15~~~~~ 
Joor tl1e 1·rmr·ero11x tumor6, unless the case were seen at a ,·ery early period, 
nmp11tat ion (if the tumor were suitably ::;itua.ted) would offer a better 
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chance than excision, ::rnd should in mo~t instance~ he preferred. Jf, how. 
ever, the case be seen at a very early stage, an attempt should be made to 
presene the limb, by extirpating the tumor with a wide rnarg-in of henhhv 
t issue. If practicable, the plan suggested by 1reevan might l)e adopted, Or 
dis~ecti ng out the entire muscle in which the malignant growth was e:enlt><l. 

T e nosynovitis, or Inflammation of Tendons and their Sheaths or 
'l'hecre ( 'l'ht:tciti;:;), occur::; as the result of injury, as well as in ca~es of gout 
or rheumatism. 'l'his disease, which has been well stud ied by llopkin~, is 
characterized by the appearance of a tender, puffy swelling in the cour,..e 
of the affected tendon, with a peculiar sensation of fine crad;ling or dry 
crepitation, best mar ked when the disease becomes chronic. 'l1be treat· 
ment consists in rest, wilh the use of iodine, stimulating embrocation~. or 
blisters. Terrier, Vercbere, MeArdle, and Golding-Bird describe a tuber
culous form of the affection, wbich is apt to terminate in suppuration, and 
which requires exci~ion or erasion of the affected tissue. 

P aronych ia or Whitlow (Panaris) consists in inflammation of the 
fiexor tendons and sheaths of the fingers. In the mildest form of the dis

ease, the tbeca is but slightly, if at 
all, im•olved, the inflammation being 
ch iefly confined to the den:;e subcuta· 
neous tissne of the pulp of the finger, 
being, in fact, a mere digilal nbsce~s. 
In the true p:uonychia, or tendino11x 
wh itfow, the theca. is principally nf. 
fected, suppuration often extending in 
the course of the tendon beneath the 
palmar fascis. (giving rise to palnu1r 
abscess), or even to the forearm, in• 

:F'm.308.-Felon. (L1sToN.) volving, perhaps, the remaining fin. 
gers, and cau:Sing extensive destruc

tion of parts by sloughing. In the worst form of the disease, or /Pfo11, 
the phalangeal periosteum i:S involved, often leading to necrosis aud exfolia
tion of considerable po1·t ions of bone, with destruction of neigbborinQ" 
articulations. Tbe disea~e commonly orig-inates from some slight puncture 
or other injury to the extremity of the finger, and is usually, though not 
in variably, confined to the pal mar surface. Paronychia occasionally occur~ 
as an epidemic, without be ing tracea.blc to any traumatic cause, and iii 
believed by Erichsen to be uniformly of an erysipolatous nature. '!'he 
symptoms are those of deep-seated inflammation, w ith intense throbhin!? 
pa.in and tenderness, much agg-rarnted by the depending position, nrHl 
with considerable constitutional d isturbance. Though suppuration moy 
occur pretty early in the disease, fluctuation is not very apparent, on 
account of the density of the intervening ti;,,,~ues. Gangrene is occa~ion· 
ally, but rarely, met with 

The treatment consh•ts in the application of leeches, followed by poul
tice!:', or by son.king- the hand in wate r a.s hot as can be borne, togct~er 
with tbe internal administration of laxatives and anodyne diaphoretic~. 
If relief do not follow in the cOlll'~e of twentv-four hours, a deep incision 
should be made on one or both sides of the affected phalanx, so as to relieve 
tens.ion and e\•acuate any pus tha.t may be present. 'rhe incision shoultl 
not be ma.de in the centre of the finger, lest the sbenth be opened, w~en 
the tendon would almost certainly sloug-b; nor too far towards tbr sid<\ 
lest the digital artery be wouuded. 'L'hc incision should be made from above 
downwards, so tbat, if the patient withdraw his hand suddenly, he ~ay 
rather assist than hinder the completion of tbe operation. If suppurauon 
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extend along the sheath of the tendon towards the palm, the surgeon must 
follow it up with free incisions, repeated as often as necessary. 1'bestrength 
of the patient must be, at the same time, sustained by the administration 
of tonics, concentnitcd food, and stimulus. 1f necro::;is occul', the sequestra. 
must be extracted as soon as they a re loosened-partiuJ or complete ampu
tation of a finger being occasionally required, though excision of the pha
Jangcal articnlations nrny so~nctimes be advantageously substituted. By 
unl'emitting care and attention on the part of the surgeon, a hand may 
oflen be preR-E'r\'ecl which w ill pro•e quite useful, though somewhat stiff 
and deformed; but occasionally the destructive process continues io spite 
of treatment, in,·olring" the wr ist, and eventually requi r ing removal of the 
limb. During the who!~ after-treatment of a wbitlow the band should be 
supported on a broad splint, to keep the part at rest and to prevent contrac
tion of the fingers. 

Some :mrgeons endeavor to abort whitlow by the application of blisters, 
tincture of iodine, spirit of camphor, or nitrate of silver; the plan may 
occasionally succeed, but, if it foil, cannot but aggravate the affection. 

Ganglion.-A ganglion is a synodal cyst, developed in connection 
with the sheath of a tendon, or with the capsule of a neighboring joint. 
Erichsen di:.;tinguh;hes two varieti"S, the simple ganglion, which is found 
011 the tendinous sheath, and the compound ganglion, which consists of a 
dilatation of the sheath itself, and which often invol\'ef'; Se\•eral adjacent 
tendons. .According to C. S. Enns, the compound gang·l ion is really a 
tuberculosis of tbe sheath. Ganglia rnry in size from a third of an inch 
to two or more inches in diameter, that of the s imple ganglion rnrely 
exceeding three-fourths of an inch. 'rheir shape is round or oval, and they 
contain a clear fluid, vnrying in consistence from that of serum to that of 
honey, mingled sometimes with irregularly shaped melon-seed-like bodies, 
which hHe been specially studied by Beatson i these are formed of a com
pact, fil.Jl'inous substance, and 
appeartoha\'eorgioated from 
floating masse::i of fibrin, due 
to preriou::; inflammation, or, 
a~ taught by Schuchardt, to 
ha.ve been separated from the 
lining wall of the sheath, 
which is itself often fringed 

~l~~~~~~~lu~~~oe~~o:g~!,~t~c~~~ 
extensor tendons on the back 
of the hand or wrist, or on the 

~~:;~:~~ ~l:o t:e0enf~~tlh!1~~a~~~: 
extending beneath the annu
lar lignnH•nt, or on the s ide or 
sole of the foot. They occa
sion,.insomecases,ago'Ocldcal 
ofpa1nl.Jypressingonadjacent 
nerves, and sometimes inter
fe:re_ considerably with the 

~:~~:~~ll th:~. !~: S~~~~~.llS Tfl~ FtG. 30D.-Compou1~~i!~::!:o:i~el~~:~.~ a patieat la the 
J>l'CSl'ncc of tbe melon -seed-
likc b?dies may be recogn ized by the occurrence of a peculiar grating or 
creaking sound on manipulation. The treatment of the smaller ganglia 
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may consist in rupture by forcible compression with the thumb!"i
1 

or hr a 
s?dden blow, ns with a. ~ook; ?r i~ punctu re, aud 8ub:-:c<Jl1eut co111pi:t•.:. 
s1on. If the::;c means fail, the mtcnor of the cyst may he l'-carifil'll, ul"ttr 
punctu re, with the point o r a knife j or iod ine mn.y be injected; or a '-!'Ion 
established. Lanclerer injects a. one-per-cent solut ion of chloride of zini·. 
Excision is attended with some risk-difl'u~e in fl ammation ocea"ionallr 
ensuing-and should therefore be employed with hesitation. For tl;t! 
larger ganglia, and especiall.v tbo::;e beneath tbe annular liJ.!ament of the 
wrist, reprated blisters may be emplo.\'ed, in hope of inducing- con-.olida
tion; or recour~e mu.y be bad to iodi ne injection, or to the scion. Diri-.ion 
of tbc annul!tr ligament was recommended by Syme, and has bet1 n :'lll't'l'.~~
fully resorted to by Dr. Copeland. If suppuration ocrur, tbe 
be opened, the rnelon-seed-like bodicl"i e\lacuatcd, if there be 
and the wound allowed to hen] b,· g·rn.nulation. Excision mar 
if the ganglion be of htrge size 8.n(I with semi.solid contents~ 

F atty Tumors occurrin,l! in the :,heaths of t('ndons ha.ve been ob~en·ed 
by Ilauma.nn, Sprengel, and Haeckel. 

DISEASES OF BURS1"E. 

Synovial bursre exist nornrnllr in certain situations, and may be nth·en
titiously dC\·cloped by continued friction or pressure in other local~Lie;;. Thr 
most important bursre, i n a surgical point of \'iew, are that between the 
hyoid bone and thy roid cart ilage, and those over the acromion, the con
clylcs of the humerus, the olecranon, the styloid processes of the radiu;o; nnd 
ulna, the tuber ischii, the trochanter major, the anterior superior t;pinou:< 
process of the ilium, the patella, tbe femornl condyleE>, thetubel'OE>ity of the 
tibia, the malleoli, the becl, and the heads of the first and labt mcllltnr~al 
bones. Bur~re are also met'' ith beneath the deltoid a.nd gluteu~ maximu~, 
between the point of tbe scapula and the edge of the httissimus dor:;i. and 
in the popliteal space. 

Bursitis , or Acute Jnjlammalion of a Sy1101:ial Bursa, is. mo:;t fre. 
quently seen in the bu1·1ia patell<£, constituting a variety of the cJi,-cn:-c or· 

dinarily known as "Hott~emaid's [{nfe,n from 
tlie faCt that women who constanth· kneC'l in 
scrubbing are peculiarly exposed to tile nft'ettioa. 
Similarly, the enlargement of the bur!:'a on•1· the 
ole£-ranon is known as" Jlliner's Elbow. 11 Arntt· 
inflammation of a bur~a ifl. attended \dth nrni:h 
pain and con~iderable constitutional di1-1t11rbnm·r 
The swelling is superficial, and in the ca:-:e of t_hr 
bur:-a patellm above the bone-a cliagno . .,tic pomt 
of some importance, as in inftammntion ~f the 
jo int-the patella i::; ftoatf'd up hy th1' arutulor 
effusion. The treatment consi~ti--; in the enfrmc· 
ment of rest , with the application of a. sui1:1ble 
splint, a few leeches perhap5, ernporating lotion~ 
-or poultices and warm fomentations, if mnrt' 

~~:·l~~~,~~~i~~ oV:ng(f~,i~~!~tz:c:::~~-1~ ~-i~;~h~~:l~l~-
lf .~uvpu1·ation occUr, a free and early 01wnirn: 

~~~~:s~.e 1~;~~~ ~~iis~~~ ~:~~1~;,~{e~b:~11~~1~1~;~ 
diffu:;;c itself somewhat widely· around thl' p1irt, 
nece:;sitnting numerouE> eounte.r-opcnings. C1mes 
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of the patella i:.. an occasional seqnrnce of housemaid's knee, requiring 
t·he use of the gouge to 1·emO\'C the diseased bone. Sloughing of the bursa 
mny likew ise sometimes occu r. lea.\'iag a large ulcer which slow!_\' heals 
Uv rrranulation. 
· simple Enlargement or Dropsy of a Bursa (Hygroma) may 

result from subncute inflammation, or s1111ply from lo ng-contrnued pressure 
This condition in the bursa patellre const itutes the true housema id's knee, 
nnd sometimes caur-;es coosidernlile intonvenience by the bu lk of t he swell
ing-. The Ruid in t hese e nlarged bursro may be of the o rdinary 5:ynodal 
character, or may be of a darker hue, co11taining- cholestcarine and disin-

~~~~~:l~~.~~o0~~~~: ~:~ ~~~~::~~t~~~r:; L;~~\~~y ~~~~1ec~1 ~:!~.li1b~~ n~:1·~~csu :::~~·~i 7~ 
compound ganglia, and which appear to conl"bt of imperfectly dcvclope<l 
connectiYe tissue. fo rmed originnlly upon tbe lining wa.ll of the bursa, and 
~ubsequently separated by the friction and con8tant motion to which the 
part is suhje<'ted. \irchow and otber~ have ol)serw·d intra-bursa! ba11ds, 
atlachcd by botb ends to the wall of the tumor. The treatment consists 

F10.311.-Forruationofs.etonwilb trocarandcanuln (ERICHSEN.) 

in the application of discutients, such a!' iodine 0 1· blisters i or in tapping 
followed by the injection of iodine, or by the establishmcat of a seton
the thread being pas!'ed through the canula a5 in Fig. 311. Favardin 
rncommends the injection, witbout emptying the bursa, of a few drops of 
a concentrated solution of calcium chloride. If the bursa contain the rice~ 
like bodies abot·c referred to, they must be crncuated througb a tvlcrubly 
free inci~ion, when the seton may be pRssed as before i or the whole btH'"'a 
may be exci~ed, great care beiog taken not to open any neighboring joiot 
during the operation. 

Solid Enlargement of a Bursa is caused by the grnrlual depo~it of 
oi·ganized lymph in the interior of the sac, previou~ly filled with fluid, 
until the whole or nf'arly the whole of the ca,·ity i::; ohliterated. A but'.":iil 1 

when cut open under thes::e circumstaaces. presents a laminated appearance, 
~ucb as is seen in a partially consolidated aneuri::"m. In some cases, accord
ing to Erichsen, the tumor is solid from the first, fibroid matter Ueing 
primarily deposited in the bursa. The tnwtment consists in the u!'e of 
!'iOrbefacient remedies, or, if these fail, in exci,,.ion-tukin/,!' care not to injure 
nny aeigbboriag articulation, and, in tbe ca.-;e of the bursa, patellre, noL to 
open the deep foseia which is attacht!d to that bone, Jest the structures of 
the ham should become im·olved in suppuration. Annnndale has record('d 
a remarkable caee of bony tamor occupying the position of the bu1·srt pa
telhe, and I hn t'e myself excised a san:oma from the same situation. 

Bunion.-Tbe term bunion i~ applied to an enlarg-ed bur..:;a occurring in 
nny part of the foot, the most u::rnal ~eat of the affection being at the !:iide 
of, or below, the metatarsal joint of the great toe. Bunions appear to he 

~~~::~1 b'j ~,i~:~~·t~~~ ~fef ;~ /~~t /~Z '~o~;a/~i ~~r~~,:·:iof~'t:~~~~~s~",~~ ~~~~ l~i1~c~~~~ 
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nre crowded together. Hawes believes that the deformity is caus('d IJr 
di~placcment of the outer sesamoid bone of the flexor l;reri:; pollici~ 
'l'he distortion consists in the great toe being thrust outward.", lir 
which means its metntnr~a1 joint becomes prominent-a large corn u~uall·r 
forming over the projection, nnd either the normal bursa. of the pnri, 
or one adventitiou~ly dC\'eioped, becoming enlarged and painful. Tlit 
bunion is liable to repeated attacks of inflammation, and suppuration mn\· 
occur, leading perhaps to the formation of a fistulous ulcer, accompnnie;t 
b\' a carious condition of the bone and disorganization of the joint, conHi
tliting a form of the" perforating ulcer of the foot" of French writ1•ri;. 
(Seep. 566.) The tJ·eatment com;ists in the use of poullices or fomentn. 
tioni::., followed by the application of nitrate of silrnr to subdue inflammation, 
together with means adopted to re:;torc the toe to its proper plare. This 

may be best accompli:;hed by the W:iC of lligg'z; 

j 
( 

apparatus (the action of wbicb may be ~l'en 

l· ~~~,1~:li1~~g.s~~~~~a1~~~ui~.\rm~~: s:;t~ren~f~f~~~l'~~; 
.~ ligament of the metatarso.phalangeal joint, or 

the tendons of the adductor or Hcxt>r hm·b, 
pollicis. Hawes recon1mends removal of the 
displaced extern al ::esamoid bone. Jn mild 
cases it may be sufficient to protect the p:1rt 
by the application of two or three thickne!'i;:C!>o 
of soap plaster, cut in lo a horse.shoe form, as 
recommended by llroclie, aud hy the adapttltion 
of a loose and well.fitting shoe. 1f the bunion 
contain fluid, and be uninflamed, attempts to 
promote absorption may be made by applying-an 
ointment of the red oxide of mercury (gr. x-:m, 
which is highly recommended by '1'. Smith. lf 

~::~;::!P:;a~~~iion. ~~istl~~il,8:~.b~~~~o~~~~s g:n~~~r~~~~~n~;~i;;i~~ 
iodine, may be tried, und¥i~, according to Gro:;.-;, 

as sati:;factory as, whilr it is certainly a safer method than, excbion or 
incbion with cauterization. If suppuration occur, the bunion mul't be 
opened and treated as an abscess. If caries and articular disorganization 
follow, amputation through the metatar:;al bone may be required, and 
will, I think, in th is position usually be preferable to excision eilhcr of lbe 
joint or of the he1td of the metatarsal bone, though the former operntiou 
has been performed with good results by Kramer, Pancoast, and other::;, 
and the latter by several surgeons, including Hueter, Hamilton, Gay, of 
Buffalo, and A. Rose, who recommends the operation even in case:) of 
simple contraction without caries (hallux 'Valgus). 
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CHAPTER XXIX. 

SURGICAL DISEASES OF TUE NER\'OUS SYSTE~I. 

THE affections of the nen·ous system which sµecially demand attention 
from the surgeon 1 are Neuritis, Neuroma, Neuralgia, and Tetanus. 

NEURITJS. 

Neuritis, or inflammation of a nerve, may occur as a consequence of 
rbeumatism 1 etc., from exposure to cold, or from wounds or other injuries. 
The ch ief symptoms are pain, extending downwards in t he course of dis
tribution of the nen·e and aggravated by pressure, with genera,\ febrile 
disturbance. The line of tbe nerve is ~ometimes reddened and swollen, and 
there may be spasmodic jerking of tbe muscles of the p[Lrt, with various 
reflex phenomena manifested in other portions of the body. rrhe patho
logical appearances are swelling a.ad increased vascuhi ri ty of tl1e neuri
lemmn., \\·itb softening or the uerve-structure itself. The treatment, in the 
acute stage, consists in the use of local depletion, with the applicat ion of 
ice, or of anodyne nnd emolli ent foruentations, as most agreeable to the 
patiC'nt, together with laxatives and diaphoretics, if there be much fe\·er. 
'l'be affected part should be kept in a state of absolute rest, and hypodermic 
injections of morphia, with or without atropia, may be employed if the 
pnin is very intense. Colchicum may be used in cases of rbeumn.tic origin, 
and iodide of potassium, quinia, etc., with counter-irritation, in those of a 
subacute or chronic character. 

NEUROM.A. 

'Neuromata are tumors developed on or between the fasci(;uli of a nerve. 
They are usually fibrous tumors, though a few appear to belong to the fibro
cellular \·ariety, a few also containing cysts. l3illrot..b and other modern 
pathologists divide neuromata into the tnu:: and false, the latter being the 
fibrous or fibro-cellular growths commonly found in connection with the 
nerves, while the former, or true neuromata, are 11 composed entirely of 
nerve filnments, especiall_r of those with double contours; they appear to 
come only on nerves, and are very rare." Billrotb is disposed to regard 
the" amyaline neuromata" of Virchow as really false neuromata, or in 
other words, as fibrous tumors. 
~curomata are almost exclus ively confined to the nerves of the cercbro

spmal system, 1 are most common in the male sex, and grow slowly, some· 
times nttaining a very large size; they arc commonly multiple, not less 
tha~ 1200 sometimes coexisting, according to R W. Smith, in the same 
patient. A neuroma is movable transversely, but not longitudinally, on 
the nerve upon which it is developed. Neuromata may arise sponta
neously1 or as the result of injury ; they may occur in the continuity of a 
nerve, or at its cut extremity

1 
as is seen in stumps after amputation (see 

t 1 Th~ "plexiform ueuroma," however (a name given by Verneuil), has been 
ound m the solar plexus. 
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page 122). They are often, but nut ahrnys, pa infill, the paiu being usunllr 
of a paroxysmal character, aad sometimes excited only by pressure. JD 

idiopathic neuroma the pain is referred 
almost exclusi\·ely to tbe peripheral dis
t ribution of the nerve, but in traumatic 
cases ii; frequently felt in other parts, as 
a reflex phenomenon. "'hen present in 
Yery large n11rnbcrs, neuromata are, for
tunately, usually painless. The pain
fvl sub<'vlaneous tubercle is bclien:d br 
many writers to be a "true neuroma;, 
(seepage 538). It is advised by llrowu. 
S6quard that, in examining a ncurom11, 
the nerve should be firmly com1n·cl'i:-ecl 
nbo,·e the tumor, so as to diminish the 
pain caused by the necessary manipula
tions. 'l'be treatment consists i11 extir· 
pa.lion of the tumor, w hicb should, if pos. 
sible, be dissected from the nen·e with. 
out dividing the latter; if this cannot be 

clone, Notta's plan might be followed, and the cut ends of the nerre ap· 
proximated by means of a suture (see page 231). For till' treatment of neu
romata in stumps, see page 123. In cases of multiple neuromnta, opera
tive interference can seldom be justifiable, but under such circumstances 
a trial may be gi,·en to electro-puncture, or the hypodermic use of morphia 
may be resorted to as n, palliative measure. Kosinsky, and Duhring and 
~faury, have, howcYer, reported remarkable cases of multiple painful 
neuromata of the skin, in which temporary relief was afforded by excision 
of the nen·es of the affected parts.. 

NEURALGIA. 

Neuralgia is an affection of the nerrnus system characterized by intense 
pain of a paroxysmal form, usually referrnd to the course of particular 
nerve:i. .Any discussion as to tbe nature and pathology of neuralgia in 
general would be out of place in a work such as this, and I shall therefore 
consider merely those forrus of tbe disease which come pnrticularly uocler 
the notice of the surgeon. Neuralgia occurs usually in persons who are 
debilitated, and is predisposed to by various depressiog causes, such a:-; 
exposure to miasmatic influence, etc. It frequently coexists with hysteria,, 
and not seldom with anrcmia. It may be excited by some source of !oral 
irritation, as a decayed tooth, piece of nccrosed bone, or exostosis, or may 
be a reflex phenomenon from irritation of another part, as in the toothache 
of pregnancy. Sangree records a case of neuralgia of the fifth nerre from 
eye-strain. The pain of neuralgia may follow accurately the course and 
di1'tribution of a ncn'e1 or may be felt o\·er a considerable extent of sur
face, or in particular organs, such a::: the breasts, testes, or articulations~ 
as in the cases of so-called "hysterical knee-joint." The pain may begin 
~udclenly , or may come on gradually, and is, in different cases, of ercry 
\·ariety of character and intensity; it is always paroxysmal, and of~en 
absolutely intermittent, and is uniform ly aggravated by the supen•entJon 
of any additional source of depression. There are almost always tender 
spots (J>0ints dovlow·eux) in the course of the affected uen-e, pnrticulnrlr 
where it penetrates a fascia.

1 
or emerges from a bony canal, and very con· 

stantly there is tenderness over the spinous processes of those vertebrre 



NEURALGIA. 579 

which correspond lo the part of the spinal cord whence tl1e nerre or igi
nates. .Another pecul iarity of ncurnlg·ic paiu is that it is almost alway::; 
unilateral. ~emalgin, is sometimes accompanied with spasms of the mus
cles supplied by the affected nerve; in other cases the: surface becomes red, 
hot, and e\•en slightly swollen, and there is often an increased secretion 
from neighboring glands, a::; the ~alivary_ or _lachrymal. Though any pnrt 
of the bod'' mav be alfectod by neurnl,g;rn, its most frequent !'l.eats are the 
branches of the -fi fth pair of eel'ebrn.l nenes, and the great sci a.tic; in the 
former situation it constitu tes the di~case known as "tic rlouloureax. 11 

The diagn osis is usua lly sufficiently en~y: from inflammato ry pain, 
neuralgia may be d istinguished by its paroxysma l character, by the absence 
of fe\'er, by the superficial nature or the pain (often accompanied with 
marked cuta11eous byper;:esthesia.), and by its being relieved rather than 
nggravnt~cl by pressure i. if, how~\·e r ,. as sometimes happe1~s, neuralgia 
coex i ~t with deep-seated tnftammat1on, it may be extrenicly difficult to de
cide how much of the pain felt i.s to be attributed to one, and how much to 
the other affection. In cases of neuralgia affecting t he joints, the diagnosis 
mR.y be assisted by remen1bel'ing" thnt organic clisea~e cannot long exist in 
1111 articulation without causing deformity or other physical alteration. 
The prognosis of neuralgia., as regard.s life, is usually favoraUle; the 
disease, boweYer, is often rnry intractable, and may cau.se so much suffer· 
in7 ns to render ex istence almost insupportable. 

The treatment must be both general and local. As the disease is 
almoto.t. a\\\'ays accompanied by debility, tonics are usually required: having 
tirtil cleared out the bowels hy means of a catlrnrtic, the 8urgeon may Legin 
at once the use of quinia, in dose::s of four grains, three or four times a day; 
1his drug, thou:rh particularly serviceable in cases of malarial orig-in, is 
adapted to all cases of neuralgia in which the paroxysmal element is 
mnrkf'd. Arsenic is another remedy of great value, and n11iy be given in 
the form of arsenious acid, or of Fowler's solution. I ron i~ particularly 
adapted to anreniic cases, and Yalerianate of zinc and assafcetida. to those 
which are complicated witb hysteria. Ad\·antnge may often be derin~d 
from sea-batbiag, or from the systematic employment of electricity, the 
cold doucLe, etc. Jn cases in which there is nocturnal exacerbation, the 
iodide of potassium is found a rnluable remedy. The local treatment con
:-bts in the application of sedatives or counter. irritants, a.nd, iu certain 
raf'es, in excision of a portion of the affected nen·e. Chloroform and aconite 
liniments, and the veratria ointment, are among the most useful applica
tiOn:i, but the hypodermic injection of morphia is unt1uestionably the most 
powerful means we possess for controlling neuralgic pa.in ; from eight to 
fifteen rui11i111s of l\lagendie's solution may be used at a time, the injection 
l)l'iug repeated in the course of thrne or four hours if the pain be not 
re\iered. Advantage may be sometimes derived from the simultaneous 
administration, by the hypodermic method, of morphia and atropia. A 
qnnrter of a grain of the former with the thirtieth of a grain of the latter 
may be used, great care being exerci:;ed lest a poisonous effect be induced. 
Deep iojections of chloroform, carbolic acid, nitrate of si lver, and cocaine, 
har_e also b<!en employed with advantage in some cases, as has ether, 
wb1ch 1 when used in this way, produces, according to Pitres and Yaillard, 

~1t~·~e n'::i~~e~~~i'~:l~~1~e[:~o;e~~e~~:m'~~ig-bboriug nerve, and is therefore 

Excision of a Portion of the Affect ed N erve, or N eurectomy, 

~~; l~~~~S~~~ft~e~.!~~ c:~:sb~~)~~eus1t!.~~~l~~:uctil1,~- ~~~;;~~~e~~ l~e"'.~,:~/~~~ 
relief bas proved but temporary, the pain recurring after an interval of a 
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few weeks or months in the same or another branch. The Infra-orbital 
and Mental Nerves may be reached by simply cutting down at their point~ 
of ex it from the infra-orLital or mental foramina, the nerves being then 
isolated and a portion excised. Lasalle adv ises that the infra-orbit~! nerve 
should be sought for in the orbital cavily itself. 'l'be lnfe1·ior De11lal 
Nerve may be reached by rais:ing a semilu nar Hap from o\·er the ramu~ 
and body of the lowtir jaw, and exposing the dental canal by means of 11 
trephiue; the nerve is then picked up with a blunt hook or director, and n 
portion of it excised. This operation is readily executed, and in four out 
of five cases, in which I hM•e employed it, has affordt.:d entire relief. Prof. 
Gross, by repeated applications of tbe trephine, succeeded in exposing nod 
removing the whole extent of the ncn·C', from its entrance into the inferior 
dental canal to its exit. o.t the cbin-tbe portions of nerve thus exsccted 
varying in length, in different cases, from two and a half to three incbe::.:, 
and the operation having been apparently followed by the best results. 
Paravicini 1 Mosetig-Moorhof, Michel, Terrillon, and Glass recommend an 
intra-buccal sect ion of the nerve, which, however, appears to me more 
difficult and less satisfactory than the ordinary mode of procedure. Sonnen
burg attacks the nerf'e on the inner side of the jaw by an incision along 
its lower border, from near the angle to the position of the facial artery. 
The nerve is drawn down with a blunt book, and a portion e:xsected. A. 
Brown effected a cure in one case• by thrusting a hot steel wire into the 
mental fora men, so as to destroy the nerve. The buccal branch of the in
ferior maxillary nerve has been di\?ided from without by Michel, Letiernnt, 
and Vallette, and from within by .K01aton and Panas. The lingual nerce 
bas been successfully excised by Kusrnio, and Chiene has excised both this 
and the inferior dental nerve, ~xposing them by trephin ing the ramus of 
the jaw above the position of the inferior dental foramen. 

The Supe?'ior JJlaa:illary Nerve may be reached, close to the foramen 
rotundum, by a Y-shaped or curved incision, both walls of the antrum 
being cut away with the trephinc, and the lower wall of the infra-orbital 
canal with cutting-pliers and chisels. The nerve being separated from the 
other tissues in the spheno-ruaxillary fossa, and traced beyond the ganglion 
of Meckel, is divided from below upwards with blunt-µointed curved 
scissors. This bold and severe operation, which was introduced by Car
nocban, has been at least temporarily successful in se,·eral in~tances i but 
that the relief is not permanent, would appear from the reEtearcbes of 
Connor, who has collected thirteen cases, in SHen of which the pain i::
known to have recurred, while in only two of the remainder was the sub
sequent history of the patient traced for more than a year. Dennis, bow
.ever, finds that more or Jess benefit bas been derived trom the operation of 
neurectomy in 16 out of 21 cl\ses in which it bas been resorted to. A 
more radical procedure than Carnochan's is that of Pancoast and Salzer, 
to approach the nerve from the side, separat ing the zygoma which b 
turned downwards with a flap of the soft tissues, pushing the parts away 
from the external pterygoid plate, and dividing the nerve as it comes_froru 
the foramen rotundum with a cun·ed tcnotome. The inferior max1llnry 
nerve may be reached in the same wny at its exit from the fora.men ovnle 
This operation has been successfully employed by l\Jixter, Weir, and other 
surg.eons. Rose removed the Gasserian gun~dion by trepbioing O\'er ~be 
foremen ovnle after preliminary exci.sion of the upper jaw. Dcstrucuve 
inflammation of the eyeball followed, requiriug enurleation of the globe, 
but tho patient was freed from pain and remained well six n1onthi 
afterwards. The same surgeon has since operated several times surre+ 
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fully by n.pproacbing the part from the side, depressing the zygomn. and 
cutting nway the coronoid process oft.he lower jaw, and this operation has 
abo been successful in the bands of Andrews, rriffony, Pal'k, D'Antona, 
and Lanphear. Andrews suggests that the ganglion might be attacked 
with a small curctte after enln.1·g-emcnt of the foramen ovale without trc· 
pbining. Jlors:.lcy, after remodng- the squamous portion of the temporal 
hone with trcphine and forceps, didded the fifth nP.n·e behind the Gas. 
i;erinn ganglion-tearing i t awa:v from its attachment to the pons-t be 
patient promptly dying; but Ilartley, by temporarily separating the 
..-quamous portion and turning it downwards, was enabled to excise the 
gru11.dion completely, and gave his patient relief, which continued s ix 
months subsequently. In order to prennt bemorrbagc during these 
operation!', J>ark ties the carotid as n preliminary step . 

.Keurcctomy of the median, nmsrulo-spiral, sciatic, and other nen·es of 
the extremities, bas been practised hy various surgeons, including Sapo 
lini, Brinton, Morton, Hodg-e, \ance, Golding-Bird, Sands, and myself, 
with at least temporary benefit. Gersnn.z ha.s supplemented neLJrectomy 
by trani::.plantation of a rabbit's nerrn to fill the g-ap caused by the opera
tion. Abbe, in two cases of intractable brachia} neuralgia, exposed the 
lower cervical nerves b:· excising the laminoo of the corresponding ,·ertebraJ, 
and <lidded the posterior roots of the affected nen'es inside of the dura 
mater. The patients recovered from the operat ion, but did not oppear to 
ha,·e been materiall.'T benefited. A similar case, invoh·ing the lumbar nerves, 
in the hands of W. H. Bennett, terminated fatally on the 12th day 
Alexander recommends excision of lhe superior cervical ganglion of the 
11y111palhelic nerve as a. remedy for epilepsy, and reports 6 cures out of 
2-lcases. 

If the neuralgia. arise from peripheral irritation, so that the affected por
tion of the nen·c can be removed, an operation, such as those which ha Ye 
been described, may probably suffice for a cure; if, however, the disease 
he of central or igin, it is oht·ious that no operation can be of permanent 
benefit. ·when neurectomY is in ant· case resorted to, at least two inches 
of the affected nerve shouid, if pos;ible, be remo,·ed, and care should be 
taken that the uppper section is made through healthy structure; to pre
Ycnt reunion, Mitchell approves :\falgaigne's su7gestion, that the distal 
end of the cut nerve should be doubled upon itself. I t is almost needless 
to say that if the neuralgia appear to depend upon the irritation caused by 
a decayed tooth, or by a spiculum of uecrosed bone, the effect of rcmodng 
thi!:l should be tried before proceedin~ to any p-raver operation. Gross has 
dc:"crilJed a. form of neuralgia (of which I have myself seen two cases) 
depending upon a morbid conditi on of the alveolus, and curable by re
modng that part with cutting-forceps; and T. G. )forton and E. Mason 
hnve cured neuralgia of the fourth metatarso.pbalangeal joint by excision 
of the articulation. N. F. Graham bas relieved a similar condition by re
:-::ectiou of tbe corresponding digital nerve. The operation of stretching 
nerves for neuralgia of traumatic ori;zin bas already been referred to at 
pa,!!e 232, and the same operation haR been employed in intractable cases 
of i-pontaneous origin by many surgeons, myself included. Of 14 such 
cn~es collected by Gen, 10 were ::;ucce:=;sful. The facial nerve has been 
~uccc~sfully ~tretchecl in ca~es of ~pasm of the facial muscles by several 
sut·)?cons, including Baum, Schussler, Eulenberg, Putnam, Southam, and 
Gocllcc. Walslmm has successfollv stretched the infra-orbital nerve, and 
Lt•Dcntu the lingual. The operation of nerve-stretching is not entirely 
free from risk, he CU.ties recorded respecti\·ely by Socin, Langcnbeck, 
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Billroth noel Weiss, Berger, and Bf'nedikt, bn\'ing terminated fotnllr.l 
Ligation of the common carotid a7·fery, in cases of facial ncural.!.!,'ia, is ~d
vised by "Nussbaum. Weinlecbner, and Patruban, and bas been surct"•sfullr 
rei::.ortecl to by numerous surgeons, including Hutchison nud F. 11. Gro~;. 
Of 54 cases collected by Rueter, only 3 proved fatal. 

TETA~[S. 

Tetnnlls is a disease which manifests itself through tbe nen•oui:; sn:;tem 
and is characterized by peri'istent ton ic contraction of some or nllvof th~ 
voluntary muscles. In the Jn.rµ-e majority of cases tetanus rcRults from 
a wound, or is tra1lmatic, tbonµ:h it i~ also met w ith (especially in worrn 
climates) HS an idiopathic affection. Tetanus occurs in both sexes. and nt 
all ages; excluding, bowever, cases of Puerperal Tetanus, and of Telanus 
Nascentium (which, according to Parrot, bas muC'h closer analogies with 
urremic eclampsia2 than with true tetanu~), it is by far most common in 
males in ea.rly adult life, though, probably not disproportionatC'ly so, in 
view of the pecul iar liability of these to be exposed to traumatic lesion~ 
It occasionally O<'Curs as an epicle111ic, and appears to be predisposed to by 
hot weatber and by sudden chan,zes of temperature. It is more frequent 
in the negTo than in the white. Traumatic tetanus is the form of the dis
ease which particula rly demands the surg-eon's attention. It may fol\o\\ 
upon a mere contus ion, such as the stroke of a whip, but is chiefly set'n 
after punctured or lacerated wounds, or after hums and scalds i the extent 
of the wound appears to bave no causati,·e influence, the sl ighte£t bein~ us 
often followed by tetanus as the most extensive injuries. It may occur 
after any surgicn.l operation, without regard to its sernrity. Brunner 
records a case of tetanus caused by pressure of callus on tbe radial ucn'C 
'l'etanus is more frequently met with in military than in civil practice, tbt• 
proportion of cases in the Peninsular wal' baving been 1 of tetanus lo 200 
wounded, in the Crirnean war 1 to 500, in the Schlesw ig-Ilolstein cam
paign l to 350, and in our late war l to 489. Exposure of the wounded 
to se,·ere cold, and morn particularly a sudden change from heat to coM, 
has been found a prol ific r.;ource of tetanus in military surgery. The di~
ease is npt to occur in those who are depressed or dehilitated; it tlrn~ 
seems occasionally to follow in tbe wake of secondary hemorrhage. 

V arieties .-Scveral varieties of tetanus have been distin,!!'uishcd, ac
cording to tbc group of muscles affected: thus Trisnws or Lor·k~jaw, refer~ 
to the clenching of the teeth from tonic spasm of the muscles of mastica-
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tion; Opislhoton~s, to spasm of the muscles of the brick, the patient with 
nrcbed hocly rcstmg merely on head and heels; Empnn;lholonos (\·ery 
rare), to a ~imilar arcbing of tbe body ia a forward direction j and ri!!ht 
or left Pleurolhotonos, to a similar bending to one or the other :side. 
Tetanus may occur vrry soon, C\'en less than an hour, after the reception 
or a wound, or not for several weeks j usually, in temperate climate~, 
from the fifth to the tenth day. The earlier the disease is de\·eloped, the 
more likely is it to prO\'C fatal, cases occurring after the third week offering 
a comparati,•ely ftworable prognosis. Acute tetanus is much more fatal 
than the chronic form of the disease : of 327 cases of death from tetanu:-i, 
analvzecl hv Poland, 79 occurred within two days, 104. in from two to 
fire ·cla.\·s., 9"0 in from five to ten dayR1 43 in from ten to twenty-two dny!', 
and 11 after twenty-two days. 'L1 he most rapid deatb occurred in from 
four to tive hours, while the longest duration of a fatal case was thirty
nine <lays. 

Symptoms.-Thc symptoms of tetanus may come on suddenly, or 
may be g-radually and insidiously cle,·elopecl; occca$ionally a feeling of 
general discomfort precedes for some lime the charncteri:;tic manifestations 
of tbe di~ease, or there may he ga!'tric and intestinal clentn:..rement, 01· the 
wound (if it have not heal1·d) may become dry ltncl unhealthy.looking. 
'l'he first decided symptom is commonly a feeling of stiffness, with pain on 
motion, affecting the muscles of the lower ja\\' and tongue, and tho~e of 
the back of the neck i in other cases, however. the cramps are first mani
fested in the muscle::> of the wounded limb. fn a short time, great di!li
culty in chewing- or swallowing is felt, and trismus soon becomes fully de
rcloped, with intense pain and slight tendency to opisthotonos i violent 
pain reaching from the prcrordial region to the spine, and doubtless due 
to spasm of the diapbrag:m, is now experienced, and forms a vcr.r chnrar.:· 
tcri~tic ~ymptom of the disease; the abdominal mu~clc5 become tense, 
hnrd, and board-like, and a.II of the voluntary muscles, except those of the 
hand, eyeball, ll-ncl tongue, become more or less involved. The counte
uance aS$lllmcs a peculia1·, old-looking expression, being pale, anxious, and 
distorted into the so.ca lled risw~ sardonicus or tetanic grin. Thi::> di~tor-
1ion of face sometime;:; pcrsi15ts after reco\'er_v, and Poland refers to a ca~e 
in which it was still apparent after ele\ren years. During the height of 
the disease, the body i:-; often arched backwards, so that the patient is sup
porlcd merely by his orciputand heels; while the muscular spasm is tonic, 
and ne\'Cr entirely disappears, it is paroxysmally ~La-gra\·ated, and the 
cramps are occasionally so violent as almost to hurl the patient from his 
bed; the pain is greatest during the cramps, which a.re also accompanied 
~l)' profuse perspiration, and great heat of skin (I 05°-110. i5 ° Fahr. , accord· 
rng to Radcliffe). 'l'he temperature may continue to rise even after death; 
thut!, in a case recorded Uy "Vunderlid1, the thermometer marked 108° 
before death, 112.5° at the time of death, and 113.5° a short time suhsc
q~cntly. Ogle and Keen have recorded cases in which the eveninµ- wa~ 
h1ghcl' than tbe morning temperature. As the disease a.dvances, the reflex 

~f,~il~:~:~t:o~~e1~~~~;~ !~~\~;f1e~~ ~~·~ n~i~1~t~s~a~:~x~~~1~r o~l:r~~~l~: c;i;:::;~:.~ 
and want of ::Jeep combine to render the condition of the patient still more 
deplorable. There is no delirium, and little or no fever, the beat of' the 
sk~n being chieRy confined to the paroxysms, and the rapidity of the pulgc 
bcrng due to exhaustion rather than to febrile di~turbance. Amon.~ the 
symptoms of less importance are constipation, retention of urine, priapism 
(probably due to spinal meningitis), aphonia, accumulation in the mouth 
and fauces of viscid saliva, self.inflicted lacerations of the tongoe or check, 
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nnd permanently dilated or contracted pupils. Death may occur inn pnr. 
oxysrn, from apnrea; or, at a later period, from simple exhaustion. Tliert• 
may be a certain degree of muscu lar relaxation previous to denlh, or 
tetanic rig-idit:· may be, as it were, d irectly transformed into rigor morti!l. 

P ath ology .-'L'he pathology of tetanus is involved in much obscurit\. 
lt is ordinarily called a disease of the nerrous system, because it is lhrouih 
the medium of tbc nerves and ~pinal cord that its phenomena are mani
fested, and because the nervous system alone has as yet been found to 
present post-mor tem changC>s w ith sufficient constancy to be considered 
significnot. I t is, however, almost certain that, as suggested by 'l'rnn~r.s, 
J. A. 1\ilson, B icbardsoo, Humphry, and others, tetanus is cssentialh• an 
infectious disease, clue to the absorption of some septic material. ProbftlJJy 
it would be correct to say tba.t it usually begins as an infectious ncuritiS. 
It hns been found to be commun icable by inoculation, by Giordnao, 
Bonome, Reyoier, and others, and, according to Fliigge, is cau~ed by a 

~:~~1~\~ t~~~e\?;c~~;:t i~t ~~a~~:1~~;~:u~~ s~~~i~~~1!g~~~~hias~~~~~ }~o~~r~~1~ 
patient to another in an adjoining bed, and it is shown by \erneuil to be 
transmissible from the horse to the human being. Bacilli have been found 
in tetanus by Fliigge, Hochsinger, Nicolaier, Rcynier, and otherobsen•ers, 
while Brieger has succeeded in isolating three ptomaines which he calls 
tetanine, tetanotoxine, and spasmotoxine, respectively. He bus rcpro. 
duced tetanus by inoculating the first-named substance, for which be gires 
the formu la, C11 H 311N20 4 , and the disease has al!io been artificially produced 
hy Kita::;ato, a.Japanese su rgeon, by inoculating cultures of Xicolnier1s baeiJ. 
lus. Yailland and Vincent, however, attribute tetanus to the effect of npoi. 
son-not a ptoma·ine-secreted by the specific organism found in casesoftlie 
affection, and believe that the bacillus of tetanu~ is inacti,·e except in the 
presence of other organisms, lookin~ upon the disease, therefore, ns one 
dt'pencling upon mixed infection. The nerve or nerves in the immediate 
neighborhood of the wound are commonly, though not invariably, found 
to be inflamed, lacerated, or contused. The muscles have frequently been 
found ruptured, and are, according to L. Conor, the seat of fatty and 
granular changes, such as have been obsen·ed in cases of typboid fe,·er. 
Duclaux has seen tetanus proYe fatal through rupture of the heart. '.l'he 
most important post-mortem changes of tetanus are found in the :qrinal 
cord, o,nd ba,·e been particulo,rly investigated by Lockhart Clarke, Dickin· 
son, Charcot and 1\lichaud, Aufrecbt, Stirling, and Coats, of Gla!'gow. 
rl'he first-named writer ascertained, from an examinat ion of six specimens, 
tho,t there were, in several portions of the cord, marked patches of soften· 
ing and disintegration affecting the gray matter, the cord itself l.Jeing 
altered in shape. The structural change varied from mere gra11ular :-<oft· 
cning to absolute fluidity, and was acC'orupanied by numerous extrnva~n· 
tions of blood. "In the walls of the blood\·esse!S there was no morbid 
deposit nor any appreciable alteration of structure, except where the)· 
shared in the disintegration of the part to which they belonged; but th~ 
arteries were frequently dilated at short intervals, and in many placeswC'rt' 
1-ieen to be ~u1Toundec1 ... by grnn ularand other exudations, beyon1and 
amongst which the nerve-ti:;sue . . had suffered disintegration. We h~re 
reason, therefore, to infer that the lesions of structure had their origin Ill & 

morbid condition of the blood vessels, resulting in exudations with impair· 
ment of the nutriti,·e process." 

The follow ing arc Mr. Clarke's conclusions as to the patbolo:n- of tetanus: 
(I) It is probable that these lesions are not present in ca~e:-1 which reconr, 
or, if present, are so in but a small degree; (2) these Je:;ions are not the 
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effect of excessi"e functional activity of the cord, but result from a morbid 
state of the blood\·essels; (3) these lesions are not the sole cause of the 
tetanic spasms, as similar lesious exist in cases of paralysis unaccompanied 
l.Jr tetauus; and ( 4) the tctanic spasms depend, first, on an abnornrnlly 
eXcitablc state of the gray ne1·\·e-tissue of the cord, induced by the hyper
remic and morbid state of its blood\·essels, with the exudations and dil5in
tefl'rations resulting- therefrom (this state of the cord being either an 
exlension of u. sim ilar state along the injured nerves from the periphcl'y, 
or resulting from rencx action on its blood vessels excited by those uen'es); 
and secondly, on the persistent irritation of the peripheral nerves, by which 
the exalted excitability of the cord is aroused-the Bame cause thus first 
inducing the morbid susceptibilit)' of the cord to reflex action, and subse
quently furnishing the irritation by which reflex action is excited. 

Dickinson's observations tend to confit·m those of Clarke, and add the 
interesting fact that the situations of the various lesions correspond ana
tomically with the side on which tbe injury exists. "The irritation from 
the l ~ft hand, conveyed, as we must suppose, by certain of the left poste
rior roots, occasioned especial congest ion of the left posterior horn, and 
further changes in the white matter in contact with it-that is, in the left 
po~terior and Jaternl columns. The central a.nd anterior parts of t he gra_v 
matter were mo::;t extensively affected on the side opposite to that of tbe 
injury, as mig-ht baYe been anticipated from the decussation in the cord of 
the sensory fibres. rrhe initation ha.ving reached any column or segment 
of the cord, appeared to diffuse itself thl'ou,ghout its whole length with 
undiminished intensity. Alt.hough the cervical region must have been the 
first recipieut of the morbid infiueuce, the lumbar part of the cord, both in 
tbe \\'hite and gray matter, was at least a<; severely affected." Obarcot 
and Michaud note the same appearances tbat arc described by Lockhart 
Clarke, but belien them to be due to exudatio n from the bloodvessels, and 
not to degenernti,·e changes. It is in the posterior commissure of the gra~' 
matter of the cord, and especially in the lumbar region, that they have 
found what they regard as the" essential alteration" of tetanug; this con
!lbts in the de\·elopment of a large number of nuclei which are variomdy 
dispo!:ied, and many of which are flattened from mutual compression; the 
rhan~es are in fact the same as, though perhaps more marked than, those 
de!'cl'ibed by Fromman as occurring in cases of subacute myC'litis. Coats 
~ias observed the morbid changes in the medulla oblongata, as well as 
rn other portions of the spinal cord. Ringer and Muncil contl'overt 
the ordinary ,·iew that tetanus is due to increased excitabi li ty of the 
bpinal cord, and belie\'e that it is due to a diminished "resistance,, of the 
cord, which allows impressions conveyed by the afferent nerves to spread 
through the reflex portion of the central nervous system. Accorclinf!' to 
Ross, ,·cry much the same changes are found in tetanus as in hydrophobia, 
nncl this writer suggests that the differences in symptoms may be due to 
the cerebellum being more invoked in the former, and the cerebrum in the 
latter, disease. i\lotti bas observed lesions of the sympathetic nerve, on 
the side opposite to that of the injury. Amidon has ingeniously tried to 
connect the various svmptoms met with in tetanus with the several lesions 
cli,;ro,·ered after death. 

Diagnosis.-'l1ctanus may be distinguished from spinal nieninyilis by 
th~ early fixatioa of the jaw, nnd l>y tbe occurrence of paroxysmal spasms 
Wit!~ permanent muscular rigi<lity in the intervals-the rigidity of spinnl 

:~~~~t1 ~1~~~~so?~1~~~{0~~ a§,'.:~~ ~JJ·:~p,:'~~~~~t~~~yd~~,~~~~: n~~y°~~e~1!~~1~~~ 
ob,.l·rrmg that1 in the latter disease

1 
the spasmodic movements are clonic, 



586 SURGICAL DISEASES OF THE NERVOUS SYSTEM . 

not tonic; t~~t th.e face is convul~ec~ and r~stlcss (no ris11s sardo11fr 11 .~J 
and that d~lmum 1~ as co.m~1on as 1~ ts rare rn ~otanus. 1 ~rom J>Oillrmiii~ 
b!J slryclwia, tbe d1agnos1s ts sometimes Yery difficult, pnrt1cul11rly ifcn 111 . 
paratively smoll quantities of tbat drug bave been repeatedly ndministert·d. 
It is to be obsen·ed, however, that in strycbnia-poi:;oning there mar be 
complete i n~erm i ssion between the paroxys~ns, _and tl~nt (accorrling to· Po. 
land) there 1s spasm of the muscles of resp1rat10n, with earl.'• and markr4J 
laryngismus, but no fixation of the jaw-the patient hei11_!{ able to open tht> 

~~0~1~~ o~:~~r ~~,:~1 .01:':;ste;ic:~:~sn~~~n~~=~u1~1~~~:l~~~:~~~i~~1:::~~f~l:~~(a1~11:~1 '. 
the diagnosis could; however, scarcely be very difficult, unless (as in ncn~~ 
mentioned by Copeland) tetanus and hysteria actually coexisted in the 
same patient. 

Prognosis.-rrllC prognosis of ac1lle tetanus is i1wariably unfavorah!e. 
It is doubtfu l whether there be any authentic case of recovery under ~llt'h 
circumstances. In the subacute or cln·onic cases. the disease being derd. 
oped nt a comparatively lute per iod, and runninir a less violent co111'.~r, 
there is more hope of a sueccssful issue, and by prompt treatment life mny 
occasionally be preserved. It may be said in general terms that the later 
the clevelop1nent of the disease, the more chance is there of recovery. 

Treat ment.-This sho11ld be both general and local. The General 
Treatme11l should consist in the administration of ~uch remedies as llltl\' 

<lirnioish the morbid excitability of t.he spinal cord, and at the ::ame time 
lessen the irritation of the per ipheral nerves-it bc i n~ probably to a com
bination of these two elements that the production of the tetanic ~pasm i~ 
due. At the same time, concentrated nutriment in a Huie! form shoulli he 
gi,·en as freely as pract icable, for death frequent ly results, as has been seen, 
fro111 pure exhaustion. The modes of treatment which have been propo:-ed 
for tetanus are almost COLrntless, includ ing such di,·erf'e remrdie:; as \'tne
~eetion, active stimulation, profuse purgation, and the induction of nnr. 
cotism with opium. All means fail in acute cases; each bas been ocea
sionally successful in those of the chronic variety. Tb(} drugs which hill'e 
obtained most reputat ion of late years have been opium, conium,2 lwlla
donna, cannabis I ndica, woorara, 3 bromide of potassium, salicin, antipy. 
rinc, gelsemiom,• hydrate of chloral, and the Calabar bean. Of these the 
first and last two are those upon which I am d i:;po'°ied to place mo::;t reli· 
ance, and of which I would, t herefore, recommend the employment 
Eighteen cases co llected by Ebcu Watson, in which the Calabar bean \\'th 

used, gave ten recoveries and eight deaths; upon the whole, a favornbh• 
record. rrbe bean may be g i \'Cl1 in large doses (IlolthOUf:e µ-ave 4-} grnin . .; 
of the extract at once, the patient recovering-), the only limit to its admin· 
istration being the effect produced in controlling the spasms. I t appc:m 
to act as a <lirect sedative to the Spina.I cord, and it has the additional ad· 
vantage that it enables the patient, while under its in fl uence, to take fo~1 I 
with facility. It may be iriven by the month or rectum, 01· by bypoclrrmie 
injection, a third of a gro.in of the extract being prohably a large ~noug"h. 
dose for tbe latter mode of administration . T he f:ulphate of e~cnne hll!'I 

been successfu lly employed by Layton. Opium in large closes may lit' 
properly g iven at the same time with the Calabar bean, as suggested by 

1 Bernhard and Hadlich describe, unrlPr the name of Tetanus H.rJdropltobic~1, a form 
of the dis .. ase in which there are convulsions of the nrnsclt:Js of dttglntitio11 . 

: ~~c~~~~:i~11i1~j:rc~i1~:1:~! ~~~;:o;~e;,~ J~1=~~ ;~!~~ ::~~~t~c~;s~1~[u~~/::11~~~~~\·r,Jle. 
The latter suggests that the woorara should Ue combinecl with pilocarpine. 

4 Recoveries undt:Jr the use of gelsemium have been reported by Read and Sprally. 
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Holthon~P, on account of its well-known i;:edative effect upon the pcriplwrnl 
uern~~. Dcmnrquuy recommends the bypodermic injection of morphia 
into tbr mas~eter, or whate\'Cl' muscle may be chiefly affected. From an 
nnal\':;is of nearly 400 cases, Knecht concludes that chloral is the rno:-;t 
pronli:-;ing remedy, 157 cnses in which this \rn~ gi\'Cll alone or in combina. 
tion hnvin<r furnished bot 5!l (leatbt--a mortalit.\' of less than 38 pet· cent. 
Uretb:w h~s been successfully employed by W. T. Jackman; 8ulphate o f 
zinc in lar,!!e closes by J. S. Ti unt; cocainf', hypodermica lly injected, hy 
Lopez; and pilocarpine, used in the same war, by Casnti and D e ll'.A c<pia,. 
'rhe blood-serum of rabbits, rendered immune to tetanus, lrns been ex pe ri. 
mental!\· employed by Tizzoni, Cattoni, Bebrin!!, and Kitasato, and, undN 
the na1l1e of" antitoxin," has been s uccess fully employed in the human 

:~~~~n ~[~i .~~fi~al~·~ ~' e~~~;~~a(r\~ i n:~~~1;~ s~i~:.~~g1~:~~' t1:~;1~:~~t~~ i l1~!e~~~;: '. 
A cathartic may sometimes be requ ired at the beginning of the treatment, 
to remo\·e any irritatin#' matters from tbe bowels , and concentrated food 
and stimulus "mu!=;t be gi\·en, throughout the cas.e, in as large quantitie:-; a s 
the patient can be induced to take. Tb<' inhalation of ether or chloroform 
may occasionally be resorted to with trrnporar,r benefit, and the applicatio n 
of an ice-Im~ to the spine mig-bt be tried, though its use should be watched, 
lest it induce too great depression. rl,rac:beotomy bas occasionally heen 
re."orted to, anrl, according- to Ric:het, may be e xpected to be of s.en:ice 
when ::;pnsm occurs in expiration. The inhalation of nitrite of 11myl has 
been surces<:;fuJl_v emplo.recl by Foster, Curti~. Funke!, and Forhes. 

rr he Locol Treatm~nt is likewise of importance: the wound s hould be 
explored, and any foreign bodies carefully removed. The afferent ne1·,·c 
or ner\'es (if any can be recognized) should he di,·ided or partia lly excised, 
or, if the operation be otherwise indicated, amputation may be pcrformC'd, 
if a limb he the ::.eat of injury; under othN circumstances the ti ssues ~ur. 
rounding- the wound m:iy be free ly remo\·ed by excision. Nerve.slrel1·h i11q, 
as sugJ!ested by :Nussbaum and Callender, has been s uccessfully re~orted 
to by Yerneuil, Yogt, Wheeler, W. J. Smith, Clark, Ratton, Ransob off, 
D'Ollier, and Fenµ-er, but iu my own hand~ , as in those of most who lul\'e 
tried it, haR foiled to g irn even temporary relief, 40 c:t~es to which I harn 
references having gi\•en but 10 recoveries. 1 Though section of the nerve 
will promise best if resorted to at an early per iod, it should not be nc_!.!;· 
lected enn at a later stage of the case. If no s peeial nerve.les ion can be 
detected, a /\ incision down to the bone may he made, as advised b.\' Li:-;. 
ton aad Erichsen, so as to insulate the part. The wound itse lf should be 
dressed with narcoticS-particularly opium, in the form of laudanum, or a 
solution of sulphate of morphia (~r. v-13j), or, if tbe wound is sloughing, 
powdered opium with charcoal f3j-3j)-and io cases of burn or scillcl, 
this will often IJc the only local treatment which can Ue employed. The 
?Pyli~ntion of rttropia to the end of tbe div ided ner ve, or by h,vpode rmic 
lflJCct1on, has occasionally been found usefu l. If t he wound were already 
healed. it would be proper to dissect out the cicatrix wiib tbc tissu0s 
11.l'OUndit. 

Laurent has collected 54 ca~es of operatio n for the relief of tetanus, with 
29. reeoveriefl, classified as follows: nourotomy, 13 ca~es and 7 reco\·eri l's; 
minor amputation, 17 case:-< and 11 rccornries; nn<l major amputation, :3 t 
C'n::;e.~ Rncl 11 recoveries. Knecht 1s tilblcs give 5~ cases w ith 28 deaths. 
Lct1evant reports 16 neurotomies with 10 recoveries. But, as justly re. 
marked hy Labbee, tbe recoveries have usually been in chronic cases, in 

1 Or -15 cases tabulated by Ceccherelli, 14 were suc<.:essful, 2 doubtful, and 29 fatal. 
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which equally good results may often be obtained by internal treatment 
alone. 

During the whole course of treatment, the pat ient should be kept in a 
rnther dark, warm, and dry room, and should be carefully guarded from 
cu!'rents of air. Yerueuil even recommends that the whole bod.'· shoul<l 
be immobilized in a gutter-~pl i ut, and covered with cotton-wool. Xcgreuo 
records two cases in "·bich the disease hav ing become chronic, a cure wa ... 
finally effected by applying the actual cautery on either side of the spinal 
column. 

CHAPTER XXX. 

SURGICAL DISEASES OF THE VASCULAR SYSTDI. 

DISEASES OF VEI NS. 

Phlebit i s .-Pblebitis, or Inflammation of a Vein, may result from 
injury, 01· from the absorption of septic materia l. I t is probably (os men
tioned at page 193) by means of local inflammatory changes, iu conjun~
tion with coagulation of tbe contained blood, that \'eins are repaired aftrr 
dh·ision or rupture; and tbis clotting or thrombosis of tbe nnous ron
te11ts is the most important element in connection with inRammation of a 
\'ein. It may be either a primary or a secondary phenomenon, eitber thr 
cn11:;e or the consequence of the change~ in the venous coats, to whicb the 
term phlebitis is applied i thus the phlebitis of pyrem ia, and that seen ofter 
parturition (phlegmasia dolens), are the result8 of pre\1 ious venouscoatrU· 
Jntion, while in many cases of lacerated wound, fractures, etc., the cbanµ-e.s 
in the venous walls probaLly precede the formation of a clot. It is in the 
Ollier coat,p of a vein, according to Il. Lee, who bas particularly inre:-ti· 
gated the subject, that the chan:.res of phlebitis are chiefly found. The 
cellular coat becomes preternaturally vascu lar and reddened, and is at thl' 
same time distended with serum, lympli, or pus, either separately or com· 
ming-led. rrhe circular fibrous coat is similarly affected, but in a le~s 
degree, becoming injected and thickened. 'l.'be inner coat loses its normal 
tran sparency, becoming wrinkled or fissured, of a dull whitish color, and 
more or less stained by the venous contents, its hue varying with tlrnt ?r 
tlie contained coa.gulum. The inner and outer coats of an inflamed rem 
may Le separated by the products of inflammation, the rnrious layer~ of 
the inner coat becoming disintegrated, or flakes of its lining mcrnhrnne 
being cast off illl.o the interior of the ve::isel. Phlebitis destroy::. tbr na.t· 
urn\ pliability of the venous coats, so that, when div ided, an inflamed rem 
remains patulous like an artery. 

The format ion of a clot in an inflamed ,·ein is caused, as pointed out .LY 
Schmidt, by the union of two sllbstances always found in the blood, wlucL 
he calls fibriuogcn and librinoplastin; it is obviously designed by nature to 
prernnt the entrance of morbid materials into the general circulat~oa, nn.d 
henC'e, when the clot is well formed, and in a healthy person, the d1sea~. 1 ~ 
local, and unattended with any particu lar danger. Nancrede has ID· 

geniously suggested that the extension of the clot depends upon the coni~ 

}~~~11~:i~~~ 0d~sf~t~~~~~i1o~e~~{i!1::~.~~~a ~~~·~nboe~1rc~c~~~~~~tiC:i:1~0~·,~:~c~~~r~:~!~: 
tlw clot has reo.checl beyond the point at which ,~eins carrying such 1mpure 



PHLEBITIS. 589 

blood from the seat of disease reach the maia cbonnel, the process of coa~u
lation is arrested. The clot undergoes chang-es, becoming partially organ
ized, and converting t~e vessel int.o a fibro-cell.ular c?rd; or may contract 
50 as to allow the parttal resumpt10n of the c1rculat1on; or may perhaps 
undergo n slo~\' process of solution 1 a~d ultimately entirely cli snp~car. 
Under other circumstances, the result is not so favorable: a larg-e frag
ment of clut may become rnechanicnlly loosened and cli!:l-lodged, and, being 
carried into the g-eneral circulation, may plug an important vessel (embo
\i:;m), occas.ionally even causing a fatal termination, as has happened in 
cases of phlegmnsin dolens; or, if the blood be in an unhealthy condition 
(as in pyremia), nod the clot imperfectly formed , disintegration may follow, 
with capillary embolism, leading' to tbe formation of py.-emic patches, or 
the so-called 1netastatic abscesses (see page 463). 

Symptoml'.-An inflamed vein becomes hard, somewhat swo11en , pain
ful, and corcJ.Jike; it has, bee.ides, a peculiar knobby feel and appearance, 
the knobs corre:;ponding to the position of its val\res. The coure.e of the 
vein is marked by a distinct, dusky-red line, and the whole limb becomes 
somewhat stiff, and may be the seat of intense pain, sometimes of an in
termittent or ne11ralgic ch:i.ra.cter. There is always some ooderna along tbe 
course of the vein and in the parts below, owing to the obstructed circula
tion and the consequent effusion of the fluid portion of the blood. This 
rudema may be soft, allowing pitting on pressure, or may be hard and 
tense. If the vein be deep.geated, the occurrence of tumefactiou and pRin 
may be the only evidences of phlebitiR. The redema usually subsides with 
tbe restoration of the circulation through the natural or collateral chan
nels, though it may persist for a considerable period. The constitutional 
disturbance attending phlebitis is rarely of n gra,-e chartictrr. 

The conditions described by many writers as suppurative and diffuse 
phlebitis appear to be really examples of diffuse inflammation of the at'eolar 
tissue, or of cellular erysipelas, which often extend rapidly in the course of 
tbE' vein!', and which are apt to terminate in pyremia. (See pages -138, 
455, 462, and 569.) 

Diagnosis.-'rhe affection with which phlebitis is most likely to be con
fouuded is angeioleucitis, which, however, may be distinguished by observ
ing the brigLter redness which it presents, and its invariable complication 
with adenitis. Deep-seated phlebitis may be mistaken for neuralgia, but 
the diagnosis may be made by observing that the pain of the latter affec
tion is rather relieved than aggravated by pressure, and is not accompanied 
by reclema. 'l'he latter circumstance may also serve to distinguish inflam
mation of a Hin from neuritis. 

Prognosis.-Phlebitis in itself is rarely attended with risk to life; when, 
however, io8ammation of a vein is a mere concomitant of pyremia, or other 
grn\'e constitutional condition, the question is ,·ery different; and e ren 
tr:iumntic pblebitis1 occurring in a person who is broken down in health, 
.\ihould be looked upon as a grave affection. 

Treatment.-In the treatment of phlebitis, all depressing measu!'es 
shvuld be avoidt:!d, the chief risk of the affectio11 being from deterioration 
of the general health and consequent disintegration of tLe venous coag·u
lum: If tbc tongue be heavily coated, with fever and anorexia, ha If a 
gram of blue mass with two grains of quinia may be given every two or 
three hours, until about three grains of the mercurial have been taken , but 
beyond. this the remedy should not, ue.ually, be pu shed. The quioia may 
be contmued, eight or twelve grains being ginn in the course of twenty
f~~ir hours i .n!ld the muriated tincture of iron may be added, in combination 
''llh the spmt of ~Iindererus if the use of a diapboretic be indicated . In 
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milder cases, of course, less energetic measures will be required. The diet 
should be nutritious nnd easily assimi lable, and stimulus mny be gin:n or 
withheld, according to the general cond ition of the pnticnt, wbo should l.M• 

kl'pt in bed and at perfect rest. Tbe local treatment, in mild coi-;ca, mo, 
con..,ist merely in the u~c of a mercu ry and helladonna ointment, of wnrrii 
fomentations, or of ernporating lotions, as most agreeable to the patient. 
but if the inflammation appear disposed to extend upwards, with ~~ri·r~ 
constitutional distmlmnce, an effort may be ma<le to prennt its ~prcad 
hy the operation propo~cd by H. Lee, which consists in acupre.~ ... io,i.r 8 

hl·nlthy portion of the Yein at two points nbout three-fourlhs c.f nn int·h 
npart, and then dividing the ,-essel ::iubcutnneously between them. Tohin 
l'l'JlOrts n case of scplic phlebitis successfully treated by exci~iuu of the 
afft>ctcd veins. 

Tbc cedema may be relieved by position, by gentle frict ion, and b,r tlil! 
su1J1'equent use of an elo:;;tic bnndag-c. 

V a rix, Varicose V ein , or Phleb ecta sis, consists in a morbitl 
dilatation of a vein, usually accompanied by thickening of its wall:->. Au_1 
veins may become ,·aricose, but those most common ly affected are tht' H·ins 
of the lower extremity, !3Crotum, and rectum. The varicose coudition may 
be limited to the principal \'enous trunks of the part, or ma.'' affect 1he 
!'Ubcutaneous venous plexus, giving the appearance of a network of a purple 
hue. The branches of the internal saphenn arc most frequently nlfocted 
among the superficial veins, but it i~ probable that in t he majority of cn~b 
the deep ~essels arc likewi~e more or less im·oh'ed. 1.'be anatomical con
ditions of varicose ,·eins nry in different case!"!: tlrns, together with the 
dilatation, t here is often elongation, rendering- the vessel tortuous; or the 
wall:; may be thinned in::itend of thickened; or the dilatation may he ~nc· 
cu lated, forming pouche!:l which generally corre!'pond to the poinb of inter. 
communication with other ,-ein8. The callse11 of \•aricose veins are two
fold: (I) such as pump into the \'eins an abnormal quantity of blood, a~ 
unusual muscu lar exertion. walking, etc.; and (2) such as mecbnnically 
impede the venous circulation, as the pressure of a tumor, or that of the 
pregnant uterus. A depressed or feeble stale of heo,lth appears some
times to act as a predisposing cau!'e, while in !'Orne cases the occurrence of 
,·nricosity has been attributed to the effect of hereditary influence. Any 
occupation which requires the maintenance of the erect posture pre{li!>pO-~(·~ 
to rnrix. Yaricose veins are rare in early life, and are rather mar~ fre
quent in women than in men. 1-'he !oiymptoms of !rnperficial rnrix are ea~ily 
recognized, the dilated and tortuous condition of the affected ninto IJeiD~ 
quite characteristic. The patient often has a sen~ation of weight and fol· 
ne~s in the pal't, with some numlrnes~, and occasionally loss of power,~nd 
frequently n. dull, aching" pain which is aggravated by exercise. 1'~e hmb 
b sometirues cedel11atous. Deep \'ar ix is more difficu lt of recognit.1011, .the 
subjective symptome. commonly existing for some time before the 1111pllca· 
tion or the superficial veins renders the nature of the disense npparl'a~ 
.llluscular cramps are, according to Gay, quite significant of a rari
co~e condition of tbe deeper veins, and Quenu belie,·es that nrix is ~ome· 
times the cause of sciatica. \ ari co~e vdns are liable to be attacked by 
phlebitis a.net thrombosis, while infiammation of the surrounding ti~~ueii. 
may lead to ,·arious troublesome conditionR, such as the occurrence of 
eczema, or of ulceration (giv ing r ise to the varicose ulcer), or to a ~cll!Te · 
matous condition of the µart anRlogous to t he Al'abian elcpbnntins1~. -~ 
rnricose ~ei n occasionally gives way by rupture or by ulceration, tbeacc1• 

<le!J.tb!e~rd~~t~n:~r~:u,~:;i~~s:v::i~~ [!!;.1 ~~1~~~~~a~=iliatil"e or radical, the 
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former being a lone proper in the large majority of eases. The Palliat'l'e 
'J'l'eatmenl consbts in giving support to the part, with gentle and equal)Jc 
pre:<:-;ure, by means of n flannel. or I1~clin-.rubber bandage, or an .clrnstic 
~tocking-the µenernl health being main tamed by the use of loxat1ve~ to 
prcrcnt constipation, with tonics, ci::pecittlly the murinted tinctul'e of iron, 
if ns usually bnppen8, the patient be in a feeb le nnd relaxed condition 
Jiu:;scr Im~ found itdvantage from the internal administration of the 
Hnmamclis Yirginica or witch-hazel. Ilcmorrhage from a rnrico~e ,·c;n 
ma\· he check<.-d by ele,·ating the limb and applying a firm compres-:,. The 
Rulifrol 1-'r;oatment may be cmployl'd if tLe rnricose ,·ein be evidently l'O 

nlwrcd in structure as to be ui;::.eless for carrying 011 the circulation (purtic
ulnrly if it be abo ptlinful), if its coats Le so attenuated as to threaten hem
orrhage, or if it be connected with an ulc:er which cnn1.1ot be i1.1ducecl to 
heal. rrhi s mode of treatment consh:;ts in the obliteration of a. portion of 
1h<' ,·cin, trnd it is radical ns far ns thnt portion is concerned, though it by 
no means in!'ure:5 a cure of the general disea~e. which, indeed, in lllObt 

Fm.314.-.-\ppllcationofpinllto,·aricoi;el'ein!. (MILLER.) 

instances mu~t be looked upon as incurable. Yririous means have been pro
po.:<ed for the obliteration of rnrico~e veins, such as (I) the application of 
lilhtcrs or of cau~tic, so as to form e.scbars ornr the line of the vessel, or, n5 
suggested Uy Linan, the application of a strong solution of the sulphate 
of iron i (2) the iajection of congulating agents (chloral is particulal'ly 
recommended hy Porta and other Jtalian surgeons); (3) the hypodermic in
jection of ergotin or alcohol i ( 4) the passage of nn electric current throug-h 
the ,·cs~el; (5) the subcutaneous Sl'Ctiou of the veiu; (6) its compression 
at rnriou::; point1::- by means of a. pin passed beneath the vessel, with a com
pre:<s or piece of bou~ie above, the two being fastened tog-ether with a. 
thread or wire, i11 the form of a figurc-of-8 (Fig-. 314) ;1 (7) the opplication 
of n metallic ligonture; (8) simply denuding and isolating the vein, as recom
ml'ntle.d Ly H.iµ-aud, Cazin. and Bergeron; and (9) excision of a pnrt of 
thl' ~·em, n Cclsian mode of treatment rHi,·ed by Mnrslrnll, Steel, How~e. 
Don<'s-Colley, and Dunn, and which ] have mp:clf practised with adrnn· 
ta;re: P.rohably the safe!:it plan is that recommended by IL Lee, which 
con:-~sts m (10) :::eeuring the ,·cin at t\\·o point~, about an inch apart, by 
JlA"'=-mg acupre~s.ure-needles benpath, but not through, the ,·essel; apply-
111!!, over the end:::1 of the needles, elastic bands or figure-of-8 ligntures j and 
then subc:utaneoubly dividing the vein at an intermediate point. The 
ntydle:s, '~·h.ieh. are remand in three or four days, sene to approximate, 
\\1thout lnJUrrng, the sides of the vein, while obliteration of the ,·essel 
~n~:~:i).lacc nt the point of subcutaneous section 1 the parts healing in about 



592 SURG I CAL DISEASES OF TilE VASCULAR SYSTEM. 

VASCULAR TUMORS OR .ANGETO:\IATA. 1 

(Arterial Varix, Aneurism by Anastomosis, ..Nrevus.) 

Arterial Varix or Cirsoid Aneurism is a disease which con,;.i!'t~ 
in the sirnultaneous elongation and di latation of nn artery. When, a~ is 

frequently the case, the capillary 
network is a lso invoh'ed, the dis
ease receives the name of Aneu
rism by Anastomosis or 
Racemose Aneurism, but the 
two affections are, in e\·en? es-.cn
tia l respect, the same. Th0 ves~el:i 
become tortuous, and in parts ::ac
culated, their coats (especially the 
middle) being th in, audcausin:z-tb~ 
artery to resemble the Hin. Thi'i 
affection is most common about the 
scalp and face, but may occur in 
other parts, as the tongue, extremi
ties, internn.}viscera, and bones; it 
is cbieHy met with in early adult 
life, and its development is often 
attributed to a blow or otber injury. 
Aneurism by anastomosis forml'I 11 

t umor or outgrowth, of rariable 
size and shape, usually of a bluish 
hue, compressible, and communi
cating to tbe touch a spongy or 

Fm. 315.-. .\ueurism by anastomosis. (FEROussos.) doughy seusn.tion, accompanied 
by a wh izz or thrill, sometime.~ 

amounting to pulsation, and synchronous with the ca rdiac impulse. Thi~ 
thrill disappears when the arteries leading to the tumor (which are them
selves usually dilated and tortuous) are compress.eel, and returns with 
an expansive pulsation when the pressL1re is removed. Auscultation gh•e.~ 
usually a loud, s uperficial, cooing bruit, though occasionally o. softer 
blowing sound. The temperature of the part is somewhat elev11ted. 
'l'be diagnosis from ord ina ry aneurii::m may be made by noting the po::;ition 
of the growth (probably at a d istance from any large artery), its dou~by 
and compress ible character, nnd the thrill, rather than distinct puJ .. au?n, 
which accompanies the re-entrance of the blood, when, after compression 
of the neighboring arteries, the pressure is remo\•ed. The bruit is more 
~uperfici al than that of aneur ism, and compression of the arterial trunks 
does not so completely mask the physical ~igns of the disease as in t~at 
affection, blood still enter ing the part from other sources. When occurring 
in bone, aneur ism by anastomosis may be mistaken for enccpbaloid, with 
which, indeed, it may coexist. 

'rhe treatrnent should \'ary with the size and position of the gro1vtb. 
Excision or Ligation, in the way which will be described when we come 
to speak of nrevus, is the mode o f treatment to be preferred when tbeatfec-

~i~t~:! i~i~~. ~-eJ~ :~~~~i~\~·eb~1~!p~~~:t1)~bs~t~~\~~' 1~15us~11 b~hc:r1:~d5~:~~ ~~ 
the disease, in order to avoid profuse or possibly fatal hemorrhage. 

i See page 537. 
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If the tumor be too lnrgc for ligation or excision, it will usually he 
prudent not to interfere, unless the integument be so thinned as to threaten 
rupture. When it i:s decided to operate, seve l'a.I methods arc open to the 
:-urgcon, tbe most p1·ombing bein,;r elect1·0-puncture, the injection of coagu
lating fiuid:;, a,nd deligation of the main artery of the pan. rrbe use of 
i·oagulating injections is generally prefe1:rcd by French surgeons: Brocn 
has reported a case in ,,·hich, n.fter the failure of acupressure to the nutri
tire arteriei::., he effectC'd a. cure by injections, of perchloride of iron, the 
pn,:snge oftbe styptic being limited h_y :-:urroundin~ the P?intsof in)e~t!on 
\\"ilh rings of lead, nnd the tumor being attackC'd Ill sections by d1v1drng 
it into lobes by mean~ of tubes of caoutchouc. Bigelow has succeeded by 
tbe injection of a. saturated ~olution of nitrate of si lv er. Heine, from a 

h~~~~~·c%:~~~y,,c1~~~sfiL?~~~~~~e~·~11::~ :~.~ ~~~·~!r~u;;~11;~n~i~1~i.;~ 1~;~:~~~111 oi; ~~: 
l'arotid or nutrient arteries, and subsequent excision atone or more sittings, 
are to be preferred. Ligation of the main artery is the plan which has been 
most frequently employed, particularly when the affection has in,·oh-ed the 
orbit. In such a ca~c the primit.irn carotid is the vessel to be tied; but if 
the disease were limited to the scalp, it might be better to adopt Bruns's 
:'iuggc~tion, and tie one or hotb external carotids instead. Thirty-one 
<'ases of ligation of the common carotid for erectile t um or, etc., tabulated 
hr Norri:;, gare eiµ:bteen recoveries and eight deaths. In other cases, 
:1gain, it might be preferable to tic the \1 arious arteries in the immediate 
ricinity of the vascular growth, surrounding the latter at the same time 
lfy dcrp incisioos, as ,,·as succes~full.\· done by Gibson. '!'be only treat. 
ment to be recommended for aneul'ism by anastomosis occurring in the 
long-bones is amputation. 

Nrevus is an aflection \·ery analog·ous to the preceding, but differ~ from 
it in in,·olving chiefly the capillaries 01· Yeins. When congenital, noovus 
constitute::: the so.called mother's mark. 

(1) Uapillary .J..Vrevi, wbich are commonly, if not alwa.ys, congenital, 
occur as flattened elenuions, of a red or purple hue, usually upoo the face 
<ll' upper part of the trunk, but occasionally in other siluat.iou::.:.. They 
may ilH•olvc a com::iderable extent of surface, but rarely give any aouoy
untc except from tbe attenclaut. deformity. Sometimes, however, they 
ulcerate and bleed. They consist of a congeries of capillary vessels, and 
may accompany tbe aneurism by anastomosis on the one hand, or the 
\'enou:; nrevus on the other. 

(2) Venous Nrevi occur as prominent tumors or outgrowths, of a reddish
purple hue, smooth or lobate<l in outline, and somewhat compressible, 
doughy, and inelastic to the touch; they are less exclusively confined to 
the ~pper part of the body than the capillary nrevi, and, in thei1· structure, 
consist of thin, tortuous, and sacculated \·e ins, often interspersed with 
ty::;~s. l "eoous n;m·i may occur subcutaneously, when they form tumors 

;~;.;~:~r~1~~· ,:11~~1~t~~ 1!~~J'~gct.~~~i~% gt~et~~~~f:a ~;\~:J~1:,~~~~:,;~~~ ~rh:~ir~~~ 
i:hng on the part of the patient. 

1'reatmellt.-Cntarieous ored which are small and not disposed to 
1'\pread, may often be left without treatment-when they may disappear 
:-ponta.neously i and, on the other band, a nrevus may invoh·e such a large 
i'Xtent of surface as to forbid any attempt at its removal. The shrivell ing 
0.f small cutaneous nre,·i may sometimes be hastened by the application of 
tincture of iodine, or a paste containing tartarizecl antimony, one part to 

r~~;~Uffi~~atd~;;. l~~CeOl~~l:;O~~ t~~t:O~~~ll \~j:~j~:~b~~C ;~~~~Va~~~ ~~lb~ll~~~j~J~~ 
38 
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meats the operation by compressing the part by the application of collo. 
di on. For the trerrtment of the diffused form of llffi\'US known 0:-1 "port. 
wine stain," B. W. Richard5on ad\·i:1es the application of tbe cthrlnte •JI' 
sodium, while Squire recommends linear scar ification witb a froZl'n ·scnlpl•I, 
followed by compression, the part itsE>l f being first frozen with the elhN
spray apparatus. The last-named surgeon bas also devised an ingcniou~ 
instrument for the purpose, con!'isting of a number of thin knife blniles 
placed closely to:;rether i the iocision5 are best made in an oblique dirccti!lll 
to the surface. Moderately large, ur subcutaneous, or e>en small cutnnt·· 
ous nrevi, if they are so placed as to cause disfiguration, mny be remorl·rl 
by several methods. Various plans bn.ve occasionall.r proved s11ccc~~ru1, 
such as vaccination over tbe growth, the use of a selon, tbe application of 
stypli'cs or vesicants, tbe introduction of heated wfres, electro.p111u.:f11r1', 
or subcutaneous discission with c1mipres::Jion. Owen recommend:=; punt·· 
tures with Paquelin's thermo-cautery as applicable to the lar~cst meri 
The best modes of treatment, however, are commonly the application of 
caustics, the use of coag1dating injections, excision, and ligalio11. 

tl) Wh{:n the nrevus is supe1·ficial, and so situated tbat the presence of 
a scar will not be particularly objectionable, the application of mtrir acid 
or tbe Vienna paste ma_v suffice to effect ft cure, the application being re
peated if there be any tendency to a recurrence of tllP. affection. Sodium 
ethylate is recommended by B. W . Richardsou and J. Brunton in prefer. 
ence to nitric acid, as causing less destruction of the epidermis. 

t2) Injection of a solution of the verchloride or per sulphate of iron, I\\' 
means of an ordinary hypodermic sy ringe, may be eniployed for i:.mall 
nrevi in certain situations, as the eyel id or orbit, "here other modes of 
treatment would be inapplicable; tllc quantity injected should be very 
small (not more than two or three drops at a time). andcompre~:3ion :;hould 
be made upon tLe returning veins, lest some of tbe injected flnid ~bouhl 
enter the general circulation, and perhaps cause death, as has actur1ll.1 
occurred in cases recorded by Keste1·cn, Bryant, Westr Gunn, and other~ 

(3) Excision rna.'' be practi::,ed when the nre\'Us i5 of large ~ize, and iu 
the form of a distinct tumor, the incisions being carried wide of tbe di~
ea5-e, except when, as occasionally happens, the growth is surrounded hy 
a capH1le, and when therefo re, AS addsed by rreale, enucleation nu1y ht· 
safely prnctised. This condition is, according to Erichsen, mo::;t common 
in cases of nrevus associated with fatty or cystic growths. 

(4) Ligation is in most instances the be:;t mode of treatment, and m11y 
be applied in several ways. If tbe nren1s be small, it may bC' ~uffic:ienl tu 
pa:;s harelip pins in a crucial ma.nner beneath the growth, and thrown 
ligature around their ends, or a double ligature may be introduced, nnd 
the nrevus tied in two halves. In other ca~es the quodrUJJle ligo/11rl' 
should be employed. This may be applied by pa:::sing beneath the na:,·u~ 
two strong needles, eyed a.t the points, and cl'Os::iing each other at l'lght 
angles-the skin orer the growth being, if healthy, predo11sly ren('cted in 
flaps by means of a crucial incision (Fig. 316). The needles ma,r bepa~~t·d 
unarmed, tbe ligatures-which may be of strong silk or whipcor<l-bet11:! 
introduced as they are withdrawn. Tbe nooses are then cut, ancl n.n 
assistant holds six ende firmly, while the surgeon knots the other two, tb1~ 
proce::1s being repeat<:>d until the whole nrevus i~ strangulated in four ~cl'· 
tions. Another method is to apply the ligature subctitaneously, as bh01\·n 
in Fig. 317, taken from Holmes. When tbe nrevus is elongated, a better 
plan is that described hy Erichsen, which consists in passing a. douhk 
Jigature, three yards long a.nd stained black for half its length, in such 8 

way as to have a series of double loops, about nine inches in length, on 
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each side of the tumor (Fig. 318). The blnck loops being then cut on one 
side, and the white on the other, the ends are secul·cd ns in Fig. 319

1 
!-'Oas 

FIG. 317.-Subcutaneousligatureof nre
\'UI!. The upper figure shows a single liga
ture carried uround the tumor. The lower 
(in which no tumor is depicted) shows a 
double1:1tri11gcarrledbelowtheee111reof 
the base, them di,·ided inlo two,A,\1 and 
Bu,' and each or the two carried ~ubcu-

Flo. 316.-~lt'rU~; a11plication or the 11uadruple liga- t:meou~ly around half of the llR'\U!l, and 
ture. (LtSTOS.) lhen tied. (liOLln:S.) 

to strangulate the growth in numerous sections. After the operation the 
tumor slough~, and comes away in a few days, leav ing an ulcer which heals 

t'rn.31~.-Diagram of ligature of flat antl elonga1ed 
na:n1~. (ER!Cl!SE.'1.) 

Fm.819.-Diagnmoftied tlatandelon· 
gated \lU!VU~. (ERICUSE!; .) 

~~[i[~:1 ~~n:J1~n~l i se::;·.ioui~n11~1~~; f 1~~ti,~~~1 ~~ 0n8! ~~ s a ~li~rtetc:;e a;oc1~;~11~~fie ,t~h~~: 
might be i:;ome ri sk, if the ordina~·y needles were used, of puncturing the 

:~t
1

~
1

~~:~~e~,f ~~= l~~~it:;.~'\~~o~~~~c~~~at;r\~~i~~~~~:~ ~~~~~~~~'~;~1 ij~l:~1::!~ 
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of nn eyed probe. The scalp is so adherent to a nrevus in the crnninl 
region tbat no attempt should usually be made to preserve the 8kin in thii! 
locality. For nrevus of the tongue, the use of the ecraseto- may he nd\'Bn
tafrCOuBly substituted for that of the ligature. ll. Lee has recommended, iu 
cases of vascular tu mo I' of the face and neck, the use of lndia-1·t1bber thread 
instead of the common ligature, the elastic contracton of thi:. agent seririn,; 
to divide the t issues without hemorrhage. antl thus effecting r11pid nnd 
painless removal of the morbid growt h. Barwell sugge:-)ts subcutaneous 
strangu lation with a wire tightcneil every three or four days, so as to cut 
through the base of the nrevus w ithout loss of any i:;kin. Strangulation 
\Vith acuprcs~ure pins has been SLwcessfully employed by BontOowcr 
Tboug·b ligation is tbe safest mode of treating DOO\'ll~, I once met with a 
fatal result from tbe operation, apparently due to embolism of the pulmo. 
nary artery. 

Moles.-A mole may be considered as a superficial variety of nre\'l1s, 
and i ~ usually co\·ered with hair. Exci:;ion may be practised, if the di;;
ea~e be not too extensin, or Morrant Baker1s plan may be adopted, the 
surface of the mole being sbHell off, aud the part allowed to heal under 
11 ~cab. Hemorrhage during and after the operation may be controlled by 
pressure. 

DISEASES OF A RTJ-;RIES. 

Arteritis and Arterial Occlusion.-Arteritis, or Inflammation of 
the .Arterial Tu nil's, may occur as a primary affection, the result of injur~' 
or exposure to cold, but in the immense majority of cases is secondary to 
Arterial Occlusion, the result of thrombosis, or more frequently of embolii::m, 
tbe plug be ing dPri\·ed from a fibrinoos heart-clot. 'l'be repair of arteries 
after divi:;ion is, as has already been mentioned (p. 199), due to the forma· 
lion of a clot, together with union o r tbe cut edges by meaas of local 
inflammatory changes. The altera tions in the arterial con.ts produced by 
inflammation arc analogous to those which ,,.c ha\'C studied in the walls of 
a ,-ein, as the result or phlebitis. Thus the external coat and sbeatb become 
\'3!-'tular, pulpy, and distended with the products of inflammation; the 
middle coat is contracted, thickened, and softened; while the inner lo~es its 
smooth and pofod1ccl appearance, and becomes pulpy and stained from con
tac:t with the coloring-matter of the blood. The clot ·which forms in cases 
or a.rteritis, and which indeed, as has been said, is commonly the cause of 
the arterial inflammation, may consist merely of masses of a fibrinom; sub
stance, which do not completely occlude the vessel-or may form a. c~m
plete plug, usually of a conica l form, the lower part or which con~1!'ts 
apparenUy of white hlood·corpu~cles and fibrin, and often adhere:;; to the 
~ides of the artery, while the upper part h; of the color of ordinary clotted 
blood, and projects tail-like into the upper pan of the vessel. 

The symptoms of arterial occlu sion consist of acute pain in the course of 
the affected artery, and in the parts which it supplies, with a feeling of 
tension, great bypermsthesia, and I08S of muscular power. If the artery 
be superficial, it can be felt as a cord, and is either pulseless, or the se~tof 
a 8harp and jerking pulsation, accord in g to the degree of its obstruction. 
If the artery be one of importance, gangrene may result, though, in you.ng 
aud healthy subjects, the collateral circulation may be established with 
sufficient promptness to avoid this result. The arterial clot may become 
organized, the \'Cssel being converted into a fibro-ce11ular cord j or a frag· 
mcnt may be detached and plug the artery at a lower point (th is double 
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o<•clu~ion almost invnriably produring ganp:rC'nc); 01· tbc clot may become 
complPtcly disintegrated, and capillnr_y emholbm (arterial py~mia) rc,.,ull. 

The treatnvmt con;-;ists in t be administration of opium to relic\'C pain, 
ond of tonic~. !:it imu lants, and concentrated food, to m:tintnin the patient,~ 
~trco1?th, witb application of external warmth to the affected part in or(h•r 
to ave rt mortification. rr he subject of gangTcne as the re~ult of ru·t(·ria l 
occlu~.ion, and tbc question of a111putation under such circu1m•tanecs, ban' 
bc~n 1'nfficientl.'· com.idered in pre\'ions c:lrnpters (page;-; 105, 218). 

Chronic Structural Changes in Arte ries .-'l'hc mo~t important 
of the:-;c are Fatt.y lJegeneration, .d.theroma, Ossification, and Cltlcifi,·a. 
tion. 

1. Fatty Degeneration occurs in tbe inner coat of arterif's, e;o;pccinlly 
the aortn, carotids, and cerrhral arteries, giving rise to snrnll, rounded or 
anr.tulAr, whitbh spots, which project 
!-li,!!htly abo\·e the surface; the fatty 
change takes place in theconnecti\·e· 
ti!':-;ue corpu,:,cJes of the pnrt, and nt 
a Inter period, the intermediate ~ub. 
!itaoce !<Oftening, tbe mal"~C=-' of fot
grn n u lc~ fa ll apart, and, the cunC'nt 
of blood carrying away the fat-par. 
licle:;, relrety-looking clcpre::ci'ion::; 
nre produced, which con..,titutc a Fw. 3'.?fJ.-l"atty degeneration iu inner coat form of whnt \irchow calls fatly (\faort!I. (Gnt:i;;s.) 
11s11re. 

2 . Atheroma, whirh is usmdly aceompnniC'd by the fatty change of 
the internal coat abo,·e cle,..c:ribed, appears to occur primarily in tbe ('X· 
ternal layer of the inner c:ou.t, nt the junction of the latter witb t he middle 

coat, nncl formR a pultaceouR (or atheromato11s) mass, conf'i!;;t ing- of p.-ranu. 
lar mattrr, fol-globules, plate-; and cry~tals of cholci'tC'arine1 and hnlf.:-;oft. 

~~1t~i.1~~fl~~;c~~t~ ·''o ~t:~:~~~ ~~ ~~~·~n~~~ vt~1en ~~JP~=~a ~;~~)1;~~~11~t e~~ci~r~1l~~~ t~~'~ 
\\hit1~b, somewhat elernte<l ::.pot, projecting into tbe ressel, but !-itill CO\·. 
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ered by a portion of the inner coat of tbe latter1 <Fig. 321 ). Ati the pro. 
cess continues, the inner coat becomes perforated, the atberumatou~ rnn~~ 
is e\·acuated into the ,·es~el, and the so-called afherornatou:; ulcer re.-.ults 
(Fi~. 322), just as in the affection known as ulccrali\·e cndocnrdili1'. 
While thi~ change is occu rring between tbe inner and middle coats of tbe 
artery, its outer coat becomes thickened and induratecl, thus tending to 

maintain the strength of the rnssel, whicb nt the 
same time becomes comparatively rigid and incln:-1. 
tic. Atherorna is usuolly spoken of as a degenera
tive change, but, according to Virchow, Billroth, 
Niemeyer, W. ;\Ioxon, and others, should beco11sid
cred a result of inflammation. Atheroma is often 
supposed to occur as a sequel of f'yphilil) , but, !IC· 

cording to H cubner and Ewald, the syphilitic de. 
generation met \Yitb in arteries is a distillct affec
tion (see puge 508). 

3. Ossification is a rare, but, according lo 
Virchow, an occas ional change met with in the 
inner arterial coat. It ma\- coexist with or mar 
take the place of the athero .. 11atou:. change (athrrO. 
masia), and, like that, results, according to "fir
chow, from inflammatory proliferation. 

4 . Calcification is frequently met with, antl, 
ulcerof:i.orta. (Lisrn!i'.) unlike athel'Oma, often in the peripheral arteries; 

it occurs chiefly in the middle coat of tbe ,.ei'scl, 
and has no nece~sary conuection with the atheronrntous change. lt con. 
};i~ts in the deposit of earthy matters, principall.'· phosphate, with a little 
earbonate, of lime, and occurs in the fol'm of plates, rings, or tubes, consti
tuting the several varieties of tbe affection known us laminar, annular, 
and tubulm· calcification. When in the superficial arteries, it is readily 
recoµ-nized by the touch. 

rl'liese various structural changes may exist independently, or, ns i~ 

more common, may coexist in the ~ame person. They may occur at :my 
a:re, but are by for most fn:queutly seen in tbose who have passed the 
period of middle life. They are more frequent in men tbaa in women, 
and arc ~a id to be predispuisPd to by in temperate habits and by :-;yphili~; 
when occurring in the limbs, tbcy a re usually :-:.ymmetr ical. 'l'bc effett of 
the:::e structural changes is, in the first place, to diminish the calibre of the 
aff~cted artery, and secondly, by lessening its natural resiliency, to lcu~I 
to its incgular dilatation an<l elongation ; hence an atberomatous or calL'I· 
C'ified artery may become tortuous, and is peculiarly apt to become the .:;eat 
uf aneurism. Uupture may take place through an atberomatom; ulcer, 
and lead to fatal hemorrhage, as has been occa:0>ionally seen in the aorta;1 

while both atheroma and calcificatiou render au n.rtcry more apt to ~e 
ruptured by external violence, and interfere with tbe successofhremo:-;tauc 
measures-a. ' lig<tture, perhaps, cuttiug through at once, or becoming pre· 
maturely detached and thus lead ing to secondary hemorrhage. Finally •. thl' 
lo::;:! of smootbness in the lining sul'face of an atberomatous or calr16ed 
artery, binder::; the circulation, and offers a. nirlus for the occurrcnre of 
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arterial tLrombosis, thus Ion.ding indirectly to occlusion and perhaps gan-
1trenc, as in :;everal cases co llected by II. Lee j OL' , on t he other hand, 
Particles detached from nn ntheromatous ulcer may produce capillary em
holism, and p:i"e rise to one fo rm of ttrterial pyremia. Little ca n be done 
in the way of treatment for these structurnl changes, beyond nltention to 
the _general health of the patient; if wide-spread, they would, of course, 
render tbe surgeon cautious in recommending any cutting operation that 
was not imperati\·ely required. Should occlusion and gangrene occur, 
the case !:d1ould be treated on the principles la.id down in previous pol'tions 
of the work. 

ANElJll1S:O.r. 

Aneurism, as the term is used in this work, is a di~ca;;;e of the arteries, 
t·on ... btin~ in a circumscribed dilatation of one or more o f the nrte1·ial coats. 

Varieties.-We ha,•e alreach• considered those fo rm s of aneul'ism 
which result from wounds (see pawge 2 19 ), as well as t he general dilatation 
of :111 artetT which constitntes the dhsea~e known as arterial varix orcfr. 
~oid aneuri:mi ,· there remain for discussion t.hree variet ies of aneuri s m, 
which may he callccl rct::pecti\•ely: 1, the tubular or fusiform.; 2, the sac
culnlerl ,· and 3, the d1·.<1.secting ane11rif1ni. 

1. Tubular or Fusiform Aneurism -This is a circumscribed 
dilatation of a ll the coats of an arter~·, in its whole ci rcu mference. I t is 
aeco mpaa ied by clonf!ation of t he ,.e>!:-el, with thickeni ng and st ructural 
1·hange of it~ coats. I t is most common iu the aorta, but a.Isa occurs in the 
ili::ic and femora l a rteries, and has been seen in the btlsilar arterv. Sc\·cral 
fusifo rm aneurism.s may coexist in tile course of the same ''e:::wsel, t he in· 

FIG.324.-Sacculatedaneuril'mofnscend· 
ingaorta. (ERJCll.St:S.) 

llncning portions of the artery remaining healthv. rrubul::ir aneur i~ms 

:~f~l~:~~;t1~:~~cl~ h1~~~~· ~~;,a~)1:.e:b~~~}~~ai1;~~);l~~-~~~·~)~:~~~1.g ~/~~;?'1~~~)~00~1:~~ 
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clenth by impeding the circuln.tion, and thus ca.u;.:.ing syncope; or h_r co 111• 

pressing otber part~, as the resophagus or bronchi; or, wbeu occurrin,1: ill 
tbe intra-pcrica1·dia l portion of the aorta, by bursting into th~ pcricnrdinl 
!==ac (Fig. 323). ]\Jore common!.'-, however, a saN·tdated ancuri,.m (Pi!! 
324) form$ upon one or other side of the tubular dilatation, and, bccomiug
tbe more important di;.:.en!':e, Je11cls more rapid!.'' to a fatal result. 

2. A Sacculated An eurism is a sac-like dilatation which form,. 
upoa one side of the artery, or of a predouf:ily existinµ- fusiform ant•urii-m 
and whic:h eommunicates with the interior of the ''essel by means of a corn: 
parativcly small oriflce, ca lled the mouth of the sac. SacCulated ant>uril'm .. 
are divid('d into true and false; the tn1e saccu.ated aneurzsm being 01w 

in which all the arterial coats enter ioto the format ion of tbe sac.wall, and 
the false sacculated aneurisrn (which is by far the more common) bein~ 
one in which, the inner and part of the middle coat having !!iren way, tlw 
~ac.wall is formed by the thickened outer coat of the artery, with perbap ... 
the external layers of the middle coat. A tnu~ ~accuhtted aneurbm mu~1 
be of small size, and with a lar7e mouth to its i::-ac; for iL is i-carcely con. 
ceirnble that a large sac could be formed from the portion of arterial wall 
corresponding to the area of a small sac.mouth. It is vel'y probable, bow. 
e,·er, that a coni:-iclerable number of sacculated aneuri~m~ arc at lir:-t truP, 
and subsequently, as they increase in size, become false by rupture of tlw 
inner coats of the sac.wall. Folse sacculaled ane10-isms are further clns~i
fied by surgical writers as cfrcwmsnibed and d(ff.used, Lhe aneurism bcin;.r 
circumscribed ao long as its sac rrmnins cntii·e, and hecoming diffused wlwu 
its sac gives way-tbe contained blood bei11g then either widely ~prl'ncl 
among tbe adjoining structures, or being still confined by an ad,·entitiou .. 
em'elopc of condensed connectin:_• ti~sue. The subdidsion of aneuri:<lll!
into true untl false is not of much practical importance-the fact being tL111 
it i.s often impossible, even after careful dissection, to distingui,..h one from 
the other; while a diffused aneurism is in reality nothing more than an 
aneuri~m tho ;;:ac of which has g-inn away. 

3. Dissecting Aneurism is almost cxclusfrely met with in the aorla, 
and is a rnre form of the disease, in which the blood makes its way between 
tbe coats of the artery itself. A ;;:ac may thu~ be formed in the arterial 
wall; or the blood ma~.,. disbect up the coat::; of the \·e::;sel for ::;ome <li~· ... 
tance, at last bursting through the external tunic, and prohabl~· cau .. ill)! 
death by syncope; or, finally, the blood may re.enter the artery througL u 
softened patch of the inner coat, thus g iving- the appearance of a doulJlt· 
aorta. The only contingency in which a dis1'ecting ane.mi;;:m would b1· 
likely to demand the especial attention of the ~urgeon would be ia c.a!'ethf: 
pressure of the effus:ecl hloocl t;hould threaten gangrene

1 
by occluding tin· 

trunk of the atfe<·ted >essel. 
Ca u ses of Aneurism .-The chief Predisposing Cause is unque~

tionably the existence of structural changes (particularly fatty drgfmeraiam 
and atheroma) in the arterial walb. Calcification doei:; not directly k_nd 
to cause aucurism, but rather !t~:o:~ens the dilatubility of the artery w_L~eb 
it affects; it has, howe,'cr, an indirect influence, the \Yant of ela:;t1cll~· 
whicb it produces tending to increa~e the strain upon other portion:; of tl1e 
ve::se1, and thus pl'edi~posing them to aneurisrnal disea;;:e. Age ha~ b~·1·n 
looked upon as a prccli:-:po::jing cau~e. aneurism usual\_,~ occurrinJ.r durm~ 
the middle period of life; the expla1rntion is, that at this age, while athf'rO
mntous changes ba,-e begun, the laborious occupations of youth are com
monly still continued. Similarly, though ancuriom is unque:;tionahly 
much more frequent in the male sex than in the female (about oeren tu 
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one1), it is probably not more so t!rnn might be expected from the grC'atcr 
liability of men to structural a r tcn al chang-es, and from thei1· being more 
commonly engaged in occupations wbich themselves predispose to ancu
J'i::.mal di:-;ease. Any oau7Jatfon w hich requires intermittent violent 
mu:'cuhtr exertion predisposes to nneur ism, hr inducing occasional Yio\cut 
action of the bcart1 and consequent over-distention of tbe arteries; tbus 
hotel-porters, soldiers, and sailors, or those who, usmtlly leading Sf'dentnry 
Jives, indulp;c occasionally in ath letic sports, are said to be more linble to 
aneurism than those whose occupation is uniformly laborious. Clim.ate 
appears to exerc ise ~ome pred isposing- innuence, aneurisni being prohably 
more common iu the British isles, and particularly in Ireland, than in any 
other portion of the world. The disease is comparatively rnre in thi~ 
country. Anything wh icb tend::; to obstruct the arterial circulation may 
predispose to aneu r ism by increa~ing the tension of the a1'terial wnlls: it 
is thus, as ,....e have seen, that calcification produces its effC'ct, and it is thu::; 
that nneurism may be developl'd above the seat of occlusion of an artery 
br embolism,7 or above thl' point of application of a ligature. 'l'he 1Josilion 
of a,11 artery may itself predbpose the vessel to aneurism; thus the exposed 
situation of the popliteal artery renders it peculiarly liab le to the cle\'elop. 
ment of aneurismal d isease. 

The Exc'iling Causes of aneurism are wound$, blows, and sudden strains. 
'l'he effect of wound:; has already been considered (see pp. 2 19, 220); blows 
and strains, which may cause rupture of a healthy artery, may still more 
n·adily induce partial dilatation of one which is weakened by cli~ease, thu:;; 
giving rise to a tubular or to a true sacculatecl aneurism; or (which is 
commone1·) may cause the gi\·ing way of the portion of the inner coat 
which covers an atberomatous patch, leading to tbe e\·acuation of the 
latter, and the consequent formation of n false sacculn,ted or of a dissecting 
aneurism. according to the part icular circumstances of the ca:::e. 

Number, Size, a nd Struc ture of Ane urism s.-Aneurisms are 
usually isin7le, but two or more may coexi::ct in tbC' same person. When 
aneuriim1s arc multip~e. they may affect one or different arteries; thus 
there may be an iliac and a femoral, or a femoral nod a popliteal aneurism 
in the same limb, or, on the other band, a. popliteal nneurism may coexi::;t 
with one of the subclavian 01· carotid arter.v, or with one of the aorta. 
Pop\iteal aneurism is frequently symmetrical. When a, large number of 
aneurisms coexist. as in cases recorded b)' Pelletan and Cloquet, the patient 
b sometime~ said to suffer from tbe anP.urismal diatlwsis. 
Aueuri~mal tumors vary in s1·ze, from that of a pea,3 to that of a. cbilc1 1s 

head i the size Yaries in different situation:::, according to the degree of 
resistance offered by surrounding parts, and the force of the distending 
blood current. The largest ancuri~ms are bence con1monh' those which 
occur in the aorta., or, r.xternally, in the axi!la, neck, groin, 3ncl ham . 
. If a sa~r·ulaled aneurism is laid open, its structure, going from without 
1~1ward8, 1s found to be as follows: ( 1) An .tn \·estment of condensed areolar 
~\Sime! forming an ach-entitious sac; (2) the trne aneur isma.l sac, consist. 
mg either of the thickened external, w ith 1 perbops, part of the middle, 
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coat (false aneurism.) , or of all the coats (true a11eurism.), in wbicb eaf:e 
the inner and middle coats may sometimes be recognized by the nthero. 
matous and calcareous patches which Lhey contain; (3) concentric larcrs 
or laminre of decolorized fibrinous clot, which oppeu1· to hMe been sucCc~:<· 
i\•ely separated from the blood. as if by wbipping, 1 and of which the inner 
layers are softer and reddcr1 tba.n the outer; and (4) an Ol'diunry Joo~c 
"currant-jelly" cougulum, which may be either of ante-mortem or of po~t
mortcm formation. The laminated flbrinou s coag·ulum sen-c:-0 an important 
purpose in strengthening the sac-wall , lessening the coutaining- cnpacitr of 
the sac itself, and, by its tough and inelastic character, diminiishing ~lhe 
force of the arterial current in the sac, thus, in e\•ei·y way, tending to 
limi t the ~prcacl of the disease1 and even to lead to its spontaneous cure. 
rrhc mouth 1~( the sac, which i:::; round or oval in shape, is of variable ~ize, 
but always of much less area. than a section of the sac itself; in a false 
aneuri:-.m the inneL' and usually t.he ruiddle coat cease abruptly at the mouth 
of tbe sac, and e\·en in a true ancuri.:;m they can rarely he traced for more 
tJrnn a. !O.hOl't dista.nee beyond the same point. rrhe structu re of the tubular, 
and that of the d1·ssecting, form of aneurism have already been referred lo 
(pp. 599, 600); another point in whicb these differ from the sacc:ulatcd 
aneuri:-.m is in containing little or no laminated fibrinous clot. 

Symptoms of Aneurism.-Patients are sometimes con~cious of tbe 
formation of an aneurism-expel'iencing a distinct sensation of something 
ba\·ing given way, or a sharp pain, as if from the ~troke of a whip-or (as 
iu the case of intra-orbital aneul'ism) hearing a sudden sound, as of the 
explosion of a percussion-cap-a small, pulsating tumor being, perbap~ 
immediately, or soon after, cliscovernd upon examining the part. In other 
cases, the development of' an aneurism is very gradual, the patient perhaps 
not bccomiag aware of its existence until it has attained a con::;iderable size. 
The sy111ptom:::; of aneurism may be divided into those wbich arc peculiar 
to the aueurismnl nature of the affection, and those which depend men'ly 
upon its size or position-its pressure-ejf"ects-and which might equall.r 
be due to any other tumor of the same bulk, and in the same locality. 
The pef·11lim· .r.;yrwptomsof aneurism are made apparent by auscultation and 
manua.I examination, and depend upon the flow of blood through the nneu
ri~mal tumor, and, in the case of the ordinary sacculatcd form of the disease, 
upon the communication which exi1'-tS between the sac and the artery upon 
which it is developed; in certain in ternal aneu1·isms, the auscultatory :;igns 
alone are aniilable for diai:rnosis. 

Gene1·al Character~.-)~ .. n external aneuri:-;m presents the appearance 
of a rounded or oval tumor, situated in the course of a large artery, f:ome· 
"·hat compressil.Jle and elastic, and becoming flaccid by pressure on the 
artery abo\-e, and tense by pres:::>ure Oil the artery below, the tumor. Ir 
tbe aneuri:-:m contain but little laminated clot, it will be quite soft and 
compressil.Jle; buL if, on the other hand, tbe sac contain a. large amount 
of fibrinous clot. it will be corn~aratively hard aud inelastic; the skin ov~r 
an aneuri::5m is usuaJl~r hcnlth,r, thoug-h stretched; as the tumor lfl'OWS it 
may, howe\•er, become discolored, thinned, or even ulcerated, and =--UP· 
purntion may occur in the sul.Jcutaneous areoilll' tissue. illusculn.r wcnk· 
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ne!'~ of the part, stiffness, and n. tired feeling are frequent accompaniments 
of aneurism. 

Pt1/S(tiion.-The pulsation of an aneurism is peculiar, being of an eccen
tric, expansive cbaracter, separating the hands when placed on either side 
of the tumor-the fluid pressure of the blood entering the sac being, accorcl
in)! to a well-known law of h~'draulics, exerted equall .v in all directions. 
This pulsation is most marke<l when the mouth of the sac is large, and 
when the sac contains but a small quantity oflaminated clot-the pulsatio11 
of a pnrtially consolidated anemism, if at all perceptible, being- eompara
tirnly obscure, and sometimes scarcely clistinguislmLle from that trans
mitted to a sol id tumor hy a subjacent artery. 'l'he characters of the pul
sation are rendered less distinct by pressure a born, and more distinct by 
presbnre below, the aneurism, or by elernting the part in wbich the tumor 
b seated. By firmly compressing the artery abo,-c the sac, the pulsation 
in the latter ceases, aod it becomes flaccid i if now the hands lie placed on 
either side of the tumor, and the compression be suddenly removed, the 
entering blood redist~nds tbe sac, with a forcible, expanding beat w bich is 
almost pathognomon1c. 

The v11lsatio11 of the artery below the tumor is sometimes gren.tly climin
i:;hed; this is a sign of considernble value in certain cases of intra-thoracic 
aneuri1'-m, in which the radial pulse of the affected !:iide may be much weaker 
than on the sound side, or altogether absent. rrhis. in particular instances, 
may be due to arterial occlusion from al'teritis, to tbe rigidity produced by 
calcification, or to external pressure, but, in the majority of cases, is prob
ably owing to the mechauical action of the sac-walls in equ:-tlizing the 
blood current, and thus lessening pulsation, just as tbe air-chamber does in 
tbc ordinary "hydraulic ram.i' 

Bniil.-Tbis is the name gh·en to the intermittent sound which is beard 
by applying tbe ear to an aneurismal tumor, and which is due to the rush 
of blood from a narrow into a. d ilated cavity; the bruit varies a great deal 
in different cases, being usually of a 1·asping or ~awing character, and most 
di:;tinct in tubular aneurism, and in those witb large sac-mouths. I t may 
lie "rarccly perceptible, or entirely aLsent, in an aneurism with a very 
!>mall moutb, or which is nearly filled with laminated coagulum; in cases 
of femoral or popliteal aneurism, tbe bruit ma:- often be rc>nclc rerl more 
dbtiuct by causing the patient to lie down, an'l by elevating- the limb. 
'fi1c bruit, which is oftco accompanied with a peculiar thrill. is sy nchro
nous with the aneurismal pul.sation, and ceases with the latte r if the nrtery 
he compre:;!:icd aborn the tumor-returning immediately when the pre::;sure 
is removed. A.ccordin~ to Savory, the thdll is most marked when the 
a.ncurism projects from the distal surface of the artery, so that the Y'essel 
he~ between the sac and the surgeon's hand . 
. Pre~sure-e.ffects.-A.mong the more common pressure-effects of ancu

risrn are .i:enous conge1:;tion and mdema, fron~ compression of tbe deep
"entc<l verns. In some cases a varico~e ('ondttion of tbc superHcial \'eins 
may rc:-~tt from the s:Hne cause, and gangrene may even follow from t he 

~,:';t~l~~~~t~~~e~:e~b~y"~~.~~~~11:.~ oc; rt~~~a~!~~ ~· i s :1~,~~ s~~s~ p~1 ~~: ~~~:~eo1~1~1~~,gi~ 
h?nng arteries. thus leading to n.n insufficient vascular suppl_v to more 
d1!jtan~ pa;ts. Pressure upon nen;es gives ri se to intense pain, us ually of 
a lancrnatmg character, and, in cC>rtain s itua tion~, may lend to serious con
~l'qucnce . .- by interfering witb the functions of important parts; thus, 
hoai·sene~s and sposmodit- dyspnma may re:)ult from compress ion of the 
re~ur~·enL laryngeal nerve (Fig. 326), dyspna!a, 01· (as in a case recorded 
O_\ \\ · F. Atlee) imcontrolla/Jle eructation, from pressure on the pneumo-
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ga~tric, and, in cases of intra.cranial ancuri::>m, facial paralysis, dt•a/nPss 
J>fosu~, strabismus, or blindne~s. from rompreg~ion of variousccrehrnl nnrr~ 
Pre1'1'Ul'C' upon secreti11g glonds, or their duds, may cause trouble hy intt'r. 
fering with the functions of the part. Pressure upon bones audjoints ofu·11 
lends to f;erio us conscqucnce81 the flat bones (as the l"llernum or rih:.;) lw. 
coming- eroded and perforated (Fig. 325), or caries and cli~organizali1rn of 
articulation5 ensu ing, and ::;criou:::ily con1plicatinµ- the treatment of thl' ea~ 1 • 
The erosion of bone by the pressure of an nneurbmal tumor is often attended 
by a clbtressing sensation of burning or boring pain 1 ns in the nrll·hral 
column in cases or nneuri:o"m of tbe aorta. Finally, ~crious con'."ct1 uc111·1·_~ 

}'IO. 325.-Ribs perforated by an aonic :rn· }'IO. 3'.!G.-Ancuri~m of the innomin11tl.' artuy,tolll· 
eurism. (PJRRIE.) pressing11nd ~1re1chingtherecurrcnt laryngeal n..r1t, 

aud 1msbing the trachea to 1 be left 5idc. ! ERll'IN:~.) 

may result from pressure on important viscera,: thus, dyspncea may lw dut.' 
to comprnss ion of the trnchea (Fig. 32G), bronclt'i, or lung . .;; dy . .;plwglfl 
to compression or the cc::1011hagus .: and progrc~::;ive emaciation to prc-:-ure 
on the thoracic dud-while hemiplegia may result from the compr<':-c'-ion 
exercised u,- an intra.crani:d aneurbm on the brain 

Symptonisof Dijfasnl Aneitrism.-'Vhcn the aneurism become1'-dill'u~e1 l 
by rnpture of its sac, the ~~·m1Jtoms undergo n r<>rtain change. The tumor 
)o~es its clcliniLion of outline, while it becomc:::i rnpidl~- "ery much laq.:-er: 
the pul~n.tion, bruit, an<l thrill become faint. or ent irely di:-;appcar;.tlw 
part becomes ccdematou~, and often cold and livid, from rnnous co11;.rl':--t1on: 
the pain is suddenly inerca~cd, and synco pe may occur; the swelling liu· 
comes hard from coagulat ion-and, in some rare cases, a boundnry of t·l~1l 
and condensed areolar ti~::;ue ~en'es to limit the further spread of tht' d1•• 
ea:-.e, which may po::;:=iihly, in these circum:-;tnnccs, undergo a !:'pontanc'.111-

~~~ejJul~~~~a~~y~rh~\~\~~~~~~ t~; i~1~=~~~~~ t~~~~i~i~~stl~~ ~~~~e:~ds ,~.1~t~a%r~:~~: 
from conjoined arterial nnd ,·enons obstruction; or, the clot bcco1~1111;: rli·· 
int('grated, with suppuration and ultimate g-iving way of the skm, dl·nth 
follows from external hemorrhage. ] n some rn .. es rupture of the n1H· 11 • 
ri::;nrnl sac leach; to wide extra ,·asation of Llood among- the th•sucs of tlw 
part, the accid~nt being nccompaaiecl with much :-; hock and pain, fointm··· 
perhaps res.ulting from lo:-.s of blood from the general circulation, and gan· 
grene ensuing at no distant period. 
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Diagnosis.-The affections with which aneurism is most likely to be 
confounded are various forms of tumor, ab~cess, a.nd simple arterial dilata
tion. Internal ancurisrn may be mistaken for rheumatism or neuralgia, 
hut if the disease be situated externally, such an error could scarcely be 
mode, except from want of care in the exam in ation of the case. 

Prom Pulsating Tumors of a vascular or encephaloid naturn, aneurism 
mar usually be distinguii:;hed by its more circL1mscribed form, its more 
forl:ible and distinct pubation (which is of a peculiar eccentric character), its 
louder, deeper, and more defined bruit, and its situation in the comse of a 
Jar1re artery. If, however, a vascular or encephaloid growth occur in a 
\oc~lity in \\'hich ancurism is common, as in the popliteal space, the diag
nosis may become extremely difficult, and the most exp~ rieaced and carefu I 
..-urgeons ba,·e, under these circumstances, occasionully been led into error. 

Cysts, or Solid Tumors, ~eated ave!' an artery, may bave a 111dsation 
romrnunicatecl from tbe la tter, and may thus simu late aneur isrn; the dia.g
LlOsil; may usually be made by observing that the growth can he lifted from, 
or pushed to one side of, the vessel, when the pulsation will diminish or 
disappear; that the pulsation itself is not of an eccentric or expansi"e char
aclci· i that there is no bruit, or at least merely a dull, beating sound, such 
as nrny be produced by compressing an a1·tery with a stetbost:ope; and that 
the degree of tension of the tumor is not affected by compressing the artery 
at a. poiut nearer the heart. In some cases, however, a tumor may be con
uected with se,'eral arteries ~·hich surround or peuetrate its substance, and 
the diagnosis in such a case might be impossible. 

No11-pulsating 'l.'umors, of a g landular or cancerous nature, may be mis
taken for aneurisrns in whit:h cousolidation has progressed so far as to ob
~cure their pulsation-though the mistake is more apt to be the other way, 
!;ucb an aneurism being taken for a solid tumor. The diagnosis may some
time be made Ly observing the mobility of the tumor; thus, by its mo\·
ing with the larynx in the act of deg1utition, a lobular enlargement of the 
thyroid gland may be distinguished from a carotid aneurism. 

Ancurisms ha,·e not unfrequeotly been mistaken for Abscesses, and have 
been hastily openerl in consequence; the error may arise from an aneurism 
heconiing diffused, ceasing to pulsate, and exciting inflammation and sup
puration in the surround ing tissues, or from the formation of an actual 
communication between an aneuri::m and the cavity of an abscess. Errors 
of diagoo:;is, under these circumstances, have been made by no less emi
nent surgeons tbau Desault, DL1puytren, Liston, Dease, and Pil'ogotT. It is 
prnl~able that, in some of these cases, careful auscultation might reveal a 
bruit, even if all the other signs of aneurism were absent. 

General Dilatation of an Artery may simulate aneurism, especially one 
of the tubular variety i the diagnosis is mnde by observing the absence of 
the c.baracteristic symptoms of the latter disease. Under the name of 
minuc or phantom aneurism, Pa.get and West have described localized 
pu\11ations of arterie~ which sim ulate aneurisms, but are not persistent. 

Terminations of Aneurism.-.A.n untreated aneurism may termi
nnte in a spontaneous cure, or may cause denth by pressure on important 
part~, by inducing syncope, by rupture and consequent hemorrhage, or by 
cnu~1ng gangrene . 
. 1. Spontaneous Cure.-1lhis, which is unfor tunately a rare termina

tion, may be effected in several ways i and it is to be observed that the 
modes of treatment which will be presently discussed are but im itations of 
nature's methods of elfecting a cure . 
. li) Gradual Consolidation by Deposit of Laminated Coagulum.-'l'bis 
IR the most frequent mode of spontaneous cme, and is seen almost exclu-
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sively in sacculated aneuris.ms and those occurring in arteries of the ~ccontl 
or Jess magnitude. A case1 however, occurred to Stanley, in whkh an 
aortic aneurism was spontaneously cured in this way. The sac of the nlll'U· 

rism, acting as a diverticulum, allows contraction of the arterr belO\\ 
wbicb, together witb tbe enlargement of the collateral branches 'given off 
above1 tends to lessen the force of tbe current through the aneurism, nnd 
thu~ to encourage the separation of fibrin and cousequent formation of the 
laminated clot. This mode of cure is imitated in the medical treatment of 
aneurism, as we11 as in the s11rgi'cal treatment by compres:;sion on the car. 
diac side of tbe sac, by flexion, by the Hunterian mode of ligation, and io 
a certain extent by Wardrop's operation. A modification of this mode of 
spontaneous cure is that which is said to occur from the compression or 
the artery by the aneurism itself, or by another aneurism or solid tumor. 

(2) Occlusion of the A1·tery below or aboi·e the Sac by meo.ns of a F1bri
r1ous Plug.-rrhis mode of spontaneous cure is occasionnlly ~een; tin• 
artery below the sac may be plugged by the detachment of a fragment. of 
the laminated clot; or, possibly 1 the artery above the sac, by a similnr 
fragment derived from the heart or a higher aneurisrn. The former occur. 
rence is imitated in the treatment by manipulation and in Brasdor':
opcration, and the latter in Anel's method. 

(3) Inflammation of the Sac may possibly cause coagulation, and con
sequent cure of the aneurism, though the soft clot formed in this way is 
more apt to become subsequently disintegrated, lending to suppuration 
and rupture of the sac. rrbis mode of cure is imitated by the use of 
direct pressure, galvano-puncture, the injection of coa,1?ulating fluids, etc. 

(4) Finally, a spontaneous cure may, perhaps, occa~ionnlly result from 
Svppuratiun and Gangrene1 leading to tbe extru~ion of the aneurismal 
sac as a slough, while hemorrhage is prennted by the occlusion of the 
artery by inflammation. This met.hod of cure is imitated in wlrnt i., 
called the "old operation," or that of Antyllus, which is practically 
equh·alcnt to an excision of the sac. 

Tbe evidence of the occurrence of a spontaneous cure consists in tbt• 
more or less gradual cli::mppearnnce of the aneurismal plllsation and 

b1·11it, the sac at the same time becoming 
firm and contracted, and tlie circulation 
being carried on by means of collateral 
branches. 

2. Modes of Death.-An aneurh:m 
may prove fatal by (l) pressure on im· 
portant pm·ts, as the phrenic or pneumo· 
gastric nerve, the trachea, heart, or lung.s; 
(2) syncope, which may occur from n lar;rt! 
aneurism becoming suddenly diffu~ed, nnd 
is sometimes the immediate cause of death 
in cases of aortic aneurism ; (3) rupfore 
of the san and hem01-rhage-whicb may 
be internal, into the brain or spinal canal, 
pleura, pericardium (Fig. 327), trachea, 
cesopbagus, or abdominal ca,·ity-or e:r· 

Fw. 327.-Stellate rupture of an aor- lernal, as when an aortic aneurism perfo· 
tic aneurism into the pericardium. rates the sternum and bursts upon the 
(ER1cusE".) surface of the body ; and ( 4) gangrene, 

which is apt to occur when au external 
aneurism becomes diffused, and which is usually complicated with heruor· 
rbage. 
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The rupture of an aneur i;;;m on the cutaneous surface is common ly 
effected bv the occurrence of suppuration and pointing, witb tbe formation 
of a smail slough, as in au ab~cess; on a nwcous surface, by the occur. 
n'nce of a small circulnr ulcer; and on a seroiis surface, by t ht: formation 
of a fissured or star.like opening. (Fig. 327.) 

'l'REAT:'IIENT OF ANEUR1S:'IL 

This mav be con,·eniently divided into the medir:al or non-operative, and 
tbe siirgic'O.l or operative., treatment of aneurism. The former is the only 
mode !!enera\\y applicable to aneurisms of the aorta, and is the safer mode 
in cerlain otber case~-wbile it may be used as a ,·aiuable adju\•ant to the 
suri;rical treatment of aneurism in any situation whatever. 

M edic al Treatme nt.-'l'his aims to promote the cure, or at least 
retard tbe prog l'ess, of aneurism, by inducing a deposit in the sac of 
laminated, fibrinous coagulum. To effect this, the patient should, in the 
first place, be kept at perfect rest-in bed, if possible-and should limit 
his diet, particularly avoiding irritating 01· indigestible food, stimulants, 
and large qoantities of liquid. 'l'be treatment by position and restricted 
diet bas been very successful in the hand:; of the I rish surgeons, particu 
larly Bellingham and Tufnel l. timall but repeated bleedings were highly 
commended by Yalsalrn, and form a prominent feature of tho method 
of treatment which bears his name. ']'bey ha,·e likewise been employed 
with success by Pelletan 1 Hodgson, and others. Yenesection has a l:-:.o 
beeu ad\'anta.geously resorted to by Porter and Broadbent for t he relie f 
of dyspnrea, in cases in which th is bas been a t roublesome symptom. 
Holmes bas suggested the withdrawal of blood di rectly from the ancur ism 
by means of an aspirator; but the plan seems to me a very unsafe substi· 
tute for venesection, and I bave heard of oue case in which it was tbe im
mediate cau~e of death. Various drugs ha,·e acc1uired a certain reputa
tion in the treatment of aueurism 1 especially the acetate of lead a nd the 
iodide of ]JOtossium, the former of which is very highly spoken of by 
Hutchinson, and t he latte!' by Balfour. Speir recommend~ the employ· 
ment of gallic acid and the xulphate of iron, and F. Flint the adminis
tration of chloride of barium.. Digitalis, veratrum viride, and aconite, 
have also been used witb advantage, while Langen beck, Dutoit, Plagge, 
and others ha,·e employ~d with succe~s hypodermic injections of ergotine. 
'l'be local application of ice bas been of use in some cases, but is a danger · 
ous remedy, ba\' ing, accord ing to Broca, induced gangrene of the skin. 
rrhe pain of a. growing aneurism may sometimes be relie'>·ed by the use of 
anodyne plw;lers or embrocations, while hemlock or lead plaister may be 
used to give external support in a case in \\'bich rupture of an aneurism is 
impending. 

Surgical Treatment.-This embract:s a number of different methods 
which may be cou::.idered in succession. 

I. Ligation.-Ligation may be employed on both .ciides of the anenris· 
ma! sac, consti tutin~ what is known as the 11 Old Operation;" on the 
Ca.rdiac Sid~, as in Hunter's and .Anel's methods; and on the Distal Side, 
as JU the plans of Brnsclor and W ardrop. 

1. The " Old Operation.''-T bis, wbicb until the early part of the 
last century was, with tbe exception of amputation, the only operation 
employed in the treatment of aneur isn1

1 
is also spoken of as the Antylliun 

!11ethod, from Antyllus, who was one of the tirst, if not tbe first, to employ 
It. !t co_nsists i!l openin.g the sac and apply iug .ligatures above and below, 
ns \\as directed ID speakmg of traumatic aneun.sm (see page 219), though 
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it would appear that by the olcler surgeons the ligatu res were i::omctim(';; 
applied first, and the sac subsequently laid open, or even totally exci"ed. 
Tbe operation is often a very severe one, and is more liuble to be followed 
b,\- hemorrhage than the Ilunterian operation, on account of the arten· 
being tied in immed iate proximity to the sac, and where, therefore, it 11111\· 
probably be diseased. In certain situations, however, as in the axilla, roOt 
of tbe neck, or gluteal region, this operation may sometimes be properk 
employed, and it was, under :::uch circumstances, several times resorted tO 
hy the late Prof. Sy me, with the most br ill iant a nd gratifying- success; it 
may also be practised in cases of diffused femoral aneur ism, as a ::;ub~titutc 
for amputation; and in any locality, if au aueu ri srn have burst or ha\·e 
been accidt:ntally laid open, it may often be the moRt eligible mode of 
treatment. A modi6cation of tbi:; method, attributed to Gllattani, and 
:5ince revived by B. A. Watson, consists in plllgging the sac, and, if pos
sible, the openi ng of tbe artery from which it ari~cs. 

2. Ligation on the Cardiac Side of the Tumor.-The method of 
ligating au anery for nneu1· ism which, when practicable, is now emplo~·ed 

in preference to any other, is that know n as the 
Hunlerian Method (F' ig. 329), from the illu~ . 
trious John H unter, IJy whom it "·as first re
sorted to in 1785. In this operation, the ve.:isel 
is tied al a di}3lancefrom the sac (wbicb is not 
opened), thus securing a healthy portion of the 
artery for the application of the ligature, and 
still allowing a certain amount of blood to pa~s 
th rough the sac by means of the collaternl circu
lation i the cure is thus effected by the depm;ition 
of laminated coagulum, and not by the sudden 
clotting of tbe whole contents of the tumor. 
Anel's Jllelhod (Fiµ-. 328), which is spoken of 
by most :French writers as identical with Hun
ter's, consists in the application of a proximal 

FIG. 32s. Fm. 329. ligature immediately abore the sac; it was em-
AneI's Hunter's ployed by A nel in 1710, in a case of traumatic 

operntion. operation. ancurisrn of the brachial artery, and apparently 
as a mere experimental \·ariation upon the old 

metbod.1 It docs not seem to have been repeated, except once by Desault, 
and fell into oblivion unt il after the promu lgation of Hunter1s plan of 
operation . .Anet's method is defecti\·e iu not allowing aoy current through 
the sac, except from the distal end-imperfect coagulation and suppuration 
being therefore apt to follow-and in requiring the Jigai..ure to be appl.ied 
to a part of the Vflssel which is \"Cry liable to be diseased, thus expo::;mg 
the patient to a considerable risk of hemorrhage; the operation is, more· 
ornr, difficult, on account of the displacement of the artery by the tumor, 
and not free from danger. In performing the Hunterian operation, tho~e 
precautions are to be obsen·ed wbic.:h were mentioned when speaking of 
ligation in the continuity of arteries (page 209); before tigbteaing the 
IigatLae, it is well to make d i::;tal coruprc.s:,ion for a few seconds so as to 
insure the distention of the sac. 

The immed iate effect of dcligation is to arrest tbe aneurismal pulsation 
and bruit, the limb below the ligature rising in temperature,' and often 

1 ~eyslere subspquently (in 1774) modified the old operation by substituting COlll· 

pr~s~~i:o:t~~~em:i:~ai~ \i~a:~;0e;d:e~~!'~~'~fl~ 1~~:·~.:=~1,1 ttl~~ i~~s!:"u o~~;~~,~=~i~n, and cor· 
responds with the doctrine of Holmes; most writers, however, teach that tbetempera· 
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becoming painful and hyperrest~eti~ j loss of ruuscul~r power is also occa
sionnllr met wit.b. The consohdat1on of the aneur1sm usually begins at 
once, Sod in favorable cases is commo!11Y completed in the course of a few 
dHs--the tumor grndually contrnctmg subsequently, though it often 
reiirnios quite perceptible to the touch for weeks or ereu months. Tbc estab
lishment oftbe collateral circ11lation, after the llnnterian operation, usually 
requires the enl~rgement of two set~ 1 of anu.stomos.iog ~1 essc!S-one a~·ouiHI 
the sent of ligat1on, and another around the aneur1sm itself-un less m the 
rare cases in which the sac becomes obliterated, still lcnxing a channel for 
the normal flow of blood. If, howe\·cr, the artery be tied near the sac, as 
in aneurism of the primith·e carotid or external iliac-or in any case b\• 
Anel1s method-but one set of collateral vessels is needed. If the collatcrUJ 
circulation above the sac be too rapidly estn.bfod1 ed, the operation may fail, 
the pulsation of the aneurisrn being renewed as forcibly as at first; in most 
cases, bowerer, enough coagulation takes place while the circulation is 
temporarily arrested to insure the continuance of the clotting process, and 
tbe attainment of ultimate success. When two sets of collatera l brnncbes 
are enlarged, the lower arch of anastomosis is commonly Brst developed, 
owing to the aneurismal swelling itself ha,·ing led to prcdous dilatation of 
the neighboring vessels. If the lo\nr anastomosis be defective, consolirla
tion of the tumor may not take place, and suppuration of the sac, or ernn 
gangrene, may follow. 

Causes of Failure ofter the Hunterian Ope1·ation.-1.1 here are seYcral 
circumstances which mav lead to failure after the llunterian method of 
ligation; these are, (I) hemorrhage from the point of ligature, (2) return 
of pulsation from too free development of the uppeL' collateral cil'culntion
tbat abo1rn the sac, (3) suppuration and sloughing of the sac, often accom
panied by hemorrhage, and (4) g.nugrcnc of the limb from the combined 
influence of arterial occlusion aucl venous cong-estion. 

(l) Serondary Hemorrhage from the Point of Deligation.-Tbis 
(which, according to Crisp, usually occurs from the se,·enth to the fifteenth 
day) is more frequent in the upper thnn in the lower extremity, on account 
of the greater freedom of arterial anastomosis in tbe former situation, hut 
is apt to occur in any locality in which large branches are given off in close 
proximity to the point of ligation-the clots, upon which arterial occlusion 
after the u~e of the ligature depends, being, under such circumstances, 
insufficient to resist the force of the circulation. ~'itb rega~d to the matcriaL 
to he employed as a lig-ature, strong. well-prepared, chromicized catgut is, 
I tbink1 upon the whole, the best. Its use is less likely to be followed by 
secondary bemorrbage than that of silk, and, if it be properl_y prepared~ 
and applied with sufficient force to divide the inner and middle coats of 
tbe Yessel and thus secure permanent obl iteration, is not likely to permit 
failure, which may otherwise occur from the artery remaining pervious 
and thus permitting a return of the blood-current. 

Tbe treatment of hemorrhage from the point of ligation , in a. case of 
onemi~ru, is the same as for hleecling after ligation in the continuity of an 
nrtery Ill any other case, and is to be conducted as directed at page 218. 

~~~ a!c!~~~[~~ 8ioa~r~:a~5et11~:n :::e r~fest;~:;~r~~~ ~~\ ~~:;n~l~~r~·~i~~ti~~a~: ei~:aa~~ :~~:~1~: 
although in t~tSt1 the collateral circulation is most rapi<lly estaUJish1:d. The increased 
t~rupera~nte \fl appartmtly due to capillary cougtstion, caused by the sudden removal 
oft.he II!~ a tergo of the heart's action, aided, perhaps, by a positive dilatation of thtt 
(•apillanee, brought about through the agency of tht> nervous systt<m . 
• 

1 
This ~s doubL;d by Balhrnce and Edmunds, although they do not deny that au 

lUtl'rrue~;te portion of the artery is usually found pervious. 
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(2) Recurrent Pulsation is met with when the upper anastomotic nrch 
allows an unusually free flow of blood into the artery, between tbesacaml 
point of lig11tion, and is proportionally most frequent in ca::;es of carotid 
aneurism, for in tbese the circ le of \\illis allows the collateral circulation 
to be Yery quickly established. In many cases the recurrent puhmtiou 
consists of a mere thrill, without any bruit; but it is occasionally n~dbtinct 
as before the operation. It usually occurs within twenty.four hours after 
the tightening of the ligaturo, though sometimes not for four or ~ix wceb, 
and more rarely at an intermediate period. The prognosis of tbese ca"e-" 
is usually favorable, the pulsation again disappearing as consolidation i!<i 

completed-though occa!ionally a fatal result ensues from suppuration and 
slougbing or the snc. Pulsation sometimes recurs ~cvcral months after lhr 
consolidntion and contraction of tbc ancurismal tumor, and the case i:; tben 
properly called one of secondary aneurism, though it is probnble that in 
most instances the new turnol' is de\·elopcd at a ~lightly higher poiat of 
the artery than the seat of original disease. Enlargement of the sac after 
ligation, wilhoutp1tlsation, is due to the reflux of blood from the nrtcryon 
the distal side. If excessive, it may lead to serious con~equenccs-in. 
ducing gangrene, by obstructing Lhe venous circulation. Usually, howenr 
as pointed out by Pemberton, coagutn.tiou occurs, and theancurism istlm~ 
converted into a solid, fibrinous tumor. 

Treatment-Before tightenin,!! the ligature, in an operation for am:u
Tism, the surgeon should ascertain, by pressure with the finger, that lloin)! 
so will entirely arrest the pu lsation in tbe sac. By neglect of tbis precau. 
tion, the ancurismal current might be kept up by means of a t·a~ aberrrm~ 
-0r unusual arterial distriliution, and the success of the operation might bt' 
ju consequence prevented. The treatment of recurrent pul:.-ation may 
usually be satisfactorily conducted hy elevating the limb, making moderutt 
compression upon the sac, and perhaps cautiously applying cold. If the 
1rnlsation persist, a ligature ma.y be applied lower down, as in .And'~ 
method-a plan which I myself successfully adopte<l in a case of recurrem 
pulsation after ligation of tbe femoral artery for popliteal aneuri~ru-lrnt 
if slougbing of the sac be imminent, the surgeon's only resource::.: will bt· 
amputation nnd the" old operation," the former Ueing indicated in ca:0e~ 
of popliteal or axillary, and tbfl latter in those of cervical or inguinal 
ancuris.m. 

(3) Suppuration and Slwgll'ing of the Sac.-'l'hi:; may occur as a con
sequence of recurrent pulf'rrtion-or may result from imperfect dcrrlop· 
meut of the lower collateral circulation (preventing consolidation of tht' 
tumor) 1 from tbe size of the sac itt.clf and the thinness of its walls, from 
the circulation through the sac being completely arrei:sted (leading to coa,!!U· 
lation en 1110iss.e, instead of t\l t.he dcpo~it of laminated clot), or froni 
external violence, or ernn careless bandling of tbe tumor before or after 
operation. The symptoms are tbose which characterize the occurrence of 
suppuration in general, the sac finall_,- giving way, and (in about twcn.t)·· 
five per cent. of the ca5es in whi1:h this accident happens) death rc:iulung 
from bemorrbage. BlcC'cling is particularly apt to occur in tbose cn~e:~ 
which have been marked by recurrent pulsation, and then follows immed1• 

ately upon the gi,·ing wa~T of tbe sac i in other cases it may not occur ~or 
se,•cral days i while if suppuration takes place at a late period, the arterie~ 
communicatiag with the sac may be sufticicntly occluded not to allow an~· 
hemorrhage at all. Suppu1·ation of the sac is mo~t common in c~"e:i of 

a x!11~~~,:~~~~~;1 i~~~ s~~t~~u :~ s;~ )• ~1~~uo~~~1~ t t ~ea )~a~~c~1,:a~nu~:/~~ i~i:uc~t~~:~t~ 
and promoting healing by grauulatioa, a provisional tourniquet bcinf!' 
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applied as a matter of precaution; should hemorrhage occur, an attempt 
mu~t be mnde to secure tbe bleeding orifice with a ligature, 01· by the np
plication of th~ actual cautcr)~-a1~d, if thes.e fail. ~mpntati~n should he 
practised

1 
provided that the s1Luat1on of the aneunsm ndm1ts of such a 

cour::;e. 
(4) Gangrene of lhe Limb usually results, as bas beeo mcotioned, from 

the combined effects of arterial occluaio o and venous congestion; it i ~ par
ticulnrly apt to occur in cases of \'l'l'.Y large or of diffu:::.ed ancuri sm, and is 
predisposed to by lo5s of blood, by erysipelas, or by the expo~ure of the 
Jimh to undue pressure, cold , or cxcessi\·e heat. It is most frequent in tbe 
lower extrem ity, and occu1·a usually from the third to the tenth day, being 
in,•ariably of the nature of moist gangrene from implication of the veim;. 
In Ol'dt•r to prC\'ent the occu1T~nce of g-augrene, those measure::: should be 
adopted wbich were ach·i~ed in speaking of gangrene from arterial ocdu
sion (page 218); in some cases it rna.y be proper (in order to relieve the 
\'enous trunks from prei::sure) to lay open the sac and e\•acuate its contents 
-and, indeed, it is one of the recommendations of the old operntion, over 
that of Hunter , that it is less apt to be follon·ed by mortification. If gan
grene barn actually occurred, amputation must be performed, usually at 
the ~boulder-joint, in the case of the upper limb, and at the junction of the 
upper and middle thirds of tbe thigh, in that of tbc lower extremity. 

Beside the ahove, which are the common causes of death aftl'I' li,!!'rition 
for aneurism, there are certain special risks in particular situations. 'l'hua 
Cerebral Disea!ie causes more than one-third of the deaths after ligation 
of the common carotid (niuety-one out of two hundred and fifty-nine, 
according- to Pilz), and lnt1·a-thoracic Injlarnrnalion about two-fifths of 
the deaths after ligation of the third part of the subclnvia11 (ten out of 
tweaty-fh·e, according to Erichsen). 

Indications and Contra.indirations for Ligation.-Tbe application of 
the ligature, in the treatment of aneurism, is indicated (1) in cases in 
which the cfo:ease is active and adrnncing, and so situated that, \\"hile 
prei:.sure, flexion, etc., are not applicable, the use of the ligature is not at
tended with unusual risk; (2) in any case in which less clanfterous modes 
of treatment have been tried and failed; (3) in case an aneurisrn hai:: burst 
into an articulation i (4) in case an aneuri~m bas become diffused, and yet 
not so widely diffused ail to require amputation; a nd (5) in case an aneu
rism bas burst or is about to burst externally, and, in cnse, thel'eforc., the 
operation is imperatively required to prevent death from hemorrhage. The 
use of the ligature is, on the other hand, <·ontra-indicated (l) by the 
presence of any complication-such as extensive nrterial or cardiac disea~c, 
the existence of ioternr11 aneurism, old r1ge, or the prevalence of ei·ysipelns 
-which would probabl.v renclei· the operation peculiarly dangerous; (2) 
by the locality of the aneurism being such that pressure or flexion would 
probably Le sufficient to effect a cure, as in many aneurisms of the brachia!, 
fe~ornl, and popliteal arteries; and (3) by the locaJity of the aneurism 
being such, that, from the proximity of anastomosing branches, or from 
auy otber cause, the operntion would almost certainly terminate unsuccess
fully-the imminence of rupture being in such a case the only circumstance 
that could justify operative interference. Jlfuitiple aneurism is usually, 
though not always, a conlrn-inclication; t hu s, if two aneurisms exist on 
the ~amc limb, they may both be cured by the same operation ;1 or double 
pophteal aneurism by ligation of both femoral arteries i in most cases, 

1 Pem~rton has recorded a case in which tltree aneurisms on the same limb were 
Cured by ligation of the external iliac artery. 
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however, the existence of more than one ancuri~mnl tumor contrn-indicntl'!il 
thou~h it may not positively forbid, ligntion. ' 

Though I have said that ligation is contra-indicated in mnuy ca!ir8 of 
popliteal aneurism, yet I bclie\•e that in other instances it is the be~t modl' 
of treatment. The operntion, however-which, though delicate, is not in 
itself ''cry dnngerous-shou lcl not, of course, be ind iscriminately rC'sortcd 
to. If I be aneurism be q11ite small, pressure will probably ~uffice fur a 
cure, and Hen if it fail, will do little or no harm; and hence, in F;ucL n 
ca~e, should certainly be tried. If1 on the other band, the tumor he very 
large, or if it ha\'C hecomc diffused, the risk of gangrene 111ay be so grent 
as to render amputation preferable to either compres8ion or ligation. 
There i1', however, an intermediate set of cases, in which pre:-;sure would 
not be likely to succeed, and in which, if persisted in, it would certainly 
increase the obstruction to tbe venous circulation, and thus !('~sen the 
chances from subsequent ligation. In such cases, compreisi-;ion should be 
employed, if at nil, with great caution, and ligation should be promptly 
resorted to, if pressure be not quickly producth•e of benefit. The surgf'Orl 
will in this, as in other instancei:i, advance both his own reputation and 
the interei::;ts of bis pittients, rather by adapting his remedies to the l'X· 
igenc:ies of each particular case, than by ad\'ocnting and inrnriably cm
ployin~ any exclusi \•e mode of treatment. 

3. L igation on the Dist a l Side of the Tumor.-'l'his oporotion 
is attributed to Brasdor, whose name it beu.rs. It was recommended bv 

Desault, but first practised IJy De~champ~, 

~ JI 
and subsequently b,· Wardrop-being in. 
deed often !'poken of as Wardrop 1s method 
Though this !"Urgeon, howHer, succe.~~
fully employed Brnsdor's operation, the 

'ti 
) 

I 
plnnwbichbebirnselfsuggestcd,andwhicb 
properly bears his name, is sornewhal dif
ferent. In Brasdor's operalion the whole 
circulation on the di:;tal side of the ~ac h 

~ 
ar rested-in Wardrop~s only a part of the 
distal circulation, by the application of a 
ligature to a branch of the main trunk, or 
to onn of several arteries proceeding from 
the aneurisrn. Thus distal ligature of the 
carotid for carotid aneuri~m would be an 
example of Brasdor's method, but tbe ~::ime 

~ 
operation for innomiuatc nneurism would 

@ · \ be properly called Wardrop 1s. The former 

_ Ji{ , ~ii~111s a~or::;o~~c~b~n::;~~l~:!~b~bl:~,'.;hl~~; 
i:::~d~:~s ,,!~;'d~~11,:s ~~~· Il~·~~e;ii:~\1~~~d~~ 1\!~~~o~~c!~~n~l~~~ 
oi>cration. 011eratlon. the sac, being still lli:itended by the car~mc 

impulse, may continue to inrrcasc in ~1ze, 
the operation thus failing-, even if suppurnLion and sloughing do not l~ad 
ton fatal termination. Ilence

1 
except in particular cases, as of aneur1~m 

of the root of the carotid , or of the innominate, the di:;tal ligature is not to 
he recommended. 

II. A cupressure bas been successfully employed in a. few ca~e~ of 
anrurisrn, but does not appear to present any particular advantages orer 
the use of the ligature. Various modifications of this method, under the 
name of temporary ligature, filopressure, etc., ham also been employed by 
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Stokes, Dix, nnd others, but not often enough to enable us to say whether 
tbev will ultimately be found any better than the method::; of treatment 
wblrh lrnYe been long-er before the profession. (Sec page 213.) 

III. Compression.-Compression may be made directly upon the 
aneurism, or indfrectly upon the artery, at a point above or below tlw 
tumor (proximal or distal comvression); it may be effected by the hancl:-1 
of tbe ~mrgeon or bis assistants (digital compression), or by means of in
struments (instn1m.ental compression). Direct Pressure upon the aneu
rismal sac was introduced by Bourdelot, in the seventeenth century, an<l 
has since been successfnl\y employed from time to time by various sur
.zeoni::., but is so uncertain, and occnsionally so dangerous a method, that 
it is now generally aba.ndoned as an exclush·e mode of treatment1-while 
Distal Comprefi.~ion, which wag proposed by Vernet, in the last century, 
failed in its author's own bands, and is rarely employed at the present 
clriy, though \aric:k reports a case of inguinal aneurism in which it effected 
u cure in connection with rest in bed aud the administration of iodide of 
potrc.;;sium. Both direct and distal compres:sion may, however, proYe YaJ. 
uable adjuv::tnts to pressure on the proximal side of the sa.e, as in the plan 
adopted by Reid, Wa.'.!staO'e, Weir, and others, who ha,\·e cured popliteril 
aneurisms by pressure with Esmarch's bandage. StimMn has collected 
G2 cuf:PS of aneurism trt-ated in this manner, a suc:cessful rf>sult ha\"ing 
hecn obtained in 35, while only 2 pro,·ei.I fatal. The treatment of nneuri:::rn 
by Comprt>t:sion on the Cardiac Side of the Tamor was employed by 
Hunter, Blizard, and particularly Freer, in England, and b.\' Pclletan, 
Dupuytreu, and others in Frnnce, but did not attain the position which it 
now occupies in the estimation of the profei::.sion until it was, about fifty 
year:; ago, revived and systl'matized by the Irish school of surgeons, par
ticularly hy Bellingham, Ilutton, Tuffnell, and Carte. It is notncc:cs!:lary, as 
was formerly supposed, to make sueh firm pres!;ure upon an artery which 
i~ the seat of aneurisru as to entirely interrupt the flo\,. of blood-and still 
lc.ss to excite such a dcp:rec of inflammation as might lead to the oblitera
tion of the \·e;;;~C'l; on the conLrary, the object being to imitate nature in 
her mode of effecting a spon.taneous cure, by inducing- tbe gradual deposi
tion of laminre of fibrinous clot, it is sufficient to exercise enough com pres· 
~ion to simply arrest the pubation of the sac, without pre\·entin.z the How 
of blood thro11gh it. This mode of treatment is particularly applicable to 
sacculated aneurisms, though it may also succeed in cases of the tubular vit
ricty, in which, however, the cure is effected rather by the gradual contrac
tion of the aneurismal dilatation, thau by the deposit of fibrin. The chances 
of success b.v compression are greatest when the sac contains only fl.1iid 
blood, coagulation in an already partially consolidated aneurism being apt 
~o occur suddenly and in an imperfect manner. After reco\"ery, the .~ac 
1.,;; commonly entirely filled up, but in some cases a channel remarns, 
through which the normal circulation is carried on. 

During the treatment by compression, the patient should, of course, be 
confined to bed/ and the h.\·gieaic and other means spoken of under the 
head of .l[edical Treatment put in force. .N"ervous irritability and pain 
!,hould be coutrollcd by the free use of opium, and in certain cases, in \\"bich 
the needful pressure cannot be otherwise borne, ether or chloroform may 
be administered by inha.lation. 

1 Laplace reports several cures effected bv direct pressure applied through a hol
lowt>il.out ball of cork by a figure·of-8 band;ge . 
. ' Dr. Buck minster B1·own has, hO\vever, reportl:!d a case in \l"hich din:ct cornpres· 

siou elfected a cure whilt: the patient continued to walk about. 
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1. Instrumental Compression may be effected by the Ul-iC of \·nri ou:-. 
forms of apparatus, such as a Signoroui 1s or 11 Skey's tourni4ut.•t (Fig:-. 

Fw. 333.-Gibhon~·s n10Uitlcation (J( 

Charrit!re's com pre~'or. 

30, 31 ), Lister's compre~sor 
(Fig. 32), Reade's or Carte\ 
apparntus (in the latter of which 
(Fig. 332) elastic force is np. 
plied by menus of vulcanized 
lndia-ruhher band~), or a t:-iruplc 
conical weight, held in po~ition 
by means of a leather socket, 
or, as succcssfuly employed in 

Fio.332.-Cartc's compre~svr for the groin. .Bellevue Ilo!=ipital, Xew York, 
a bag of shot suspended from the 

cciling.1 Io situation s in which n. considerable extent of nrtery can he 
dealt with (as in the th igh), alternate pressure upon severa.l points may he 
practised, by means of an instrument such as that repre~cnted in Fig. 
3~:1, whic:h was modified from one of ChnrriCre's by Dr. Gibbons, and 
which bas been st ill further improved by Dr. Hopkins , by increasing the 
number of points of pressure. Special care must be ta.ken in tbe applica
tion of instrumental compression, to see that the artery is fairl.r pressed 
against the bone, while the pressure is not so widely diffused as to cau.-;c great 
venom~ congestion from implication of the deep-seated veins, and to ::i;uanl 
a.gainst excoria.t.ion of the sk in by carefully shaving and powdcrinp: the 
pa rt , and by frequently changing the point of pre~snrc. Jn situntious in 
which \'e1·y deep presBure is nece:zsary to control the circuh1tio11, and in 
\Yhich, therefore, the treatment becomes very painful (as iu compressing 
the aorta, common iliac, 01· subclnYian), amcsthe!.-iia may be previou:;ly in
<luced, a8 proposed by )Iurray, and may be steadily kept up for as many 
hours as may be thought safe. 

Rapid Pres;:wre Treatment of An1mrism.-'Murray, Heath, llfapotlwr, 
L e\· is, Agnew, and other surgeons have succeeded in curing aneurismt:i of 
tbe iliac and femoral arteries, a nd CYen of the abdominal aorta, by com
pletely anesting the flo"- of blood throug-h the sac by means of instru
mental compression, applied above or on both sifles of the tumor, and kt'pt 
up iu some cases for many hours, the patient meanwhile being under the 
intluence of an anre.:;thetic. The mechanism by whicb the cu re is effected 
in these cases SPems to he the coagulation en masse of the content:; of tl~e 
aucuri:::mal sac, the mode of treatment being- thus assimilated to -~nd:, 
and Brasdor,s operations. \Vbile "the rapid pressul'c treatmcntn lt:i un-
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questionably a valuable addition to the surgeon's means of dealing- with 
aortir ancl inguinal aneur isms, it cannot., in my judgment, replate, in the 
trentrnent of ancurisms in other ~ i tuati ons, the Ol'dinary mode of making 
jn,.trumental compression-w hich aims to effect 1L <.'Ure by inducing n. 
)!rnclual formation of laminated eon::rulum, and which I beliC\'e to be sa.fer, 
if ]et'1S brilliant, than the rapid method, wh ic h has already Jed to at least 
!'ix fatnl result~ in the hand:-=. of British l:iUl'g"eons. 

2. Digital Compression , wbich ,\·as lir~t proposed by Vanzetti, and 
which ba,j been ~uccc:-;:-;fully \'(.>Sorted to by Kuil!ht, Parker, Wood, S. W. 
Gross, Agnew, and many others, myRelf included, may be employed as an 
exch1sivc measure of treatment, or a~ an adjuvant to comprnssion by 
mrans of in:struments. For its use in the former mode, constant relays of 
/'>killed asi'iista11ts arc usually reqtiircd, and these frequently cannOt be 
tJhtaincd i hencP, though ito stnti:::.tical results are very favorable (the a,·er
ngl' duration of treatment ia succes:;fol cases being, according to Grosf'> 
nod Fischer, about three clays), it is principally as an aid to instrumental 
11ompreo~ion that it is likely to be generally resorted to. The emplo.nuent 
of diµ-ital compression can be much facilitated by H olden's plan of super
impmiing a. weight upon the flnger, which can thus keep up tbe pressure 
for n considerable leug·tb of time without fatigue. The statistics of 
tli!(ital compression ha\·e been particularly studied by Fi:;cher, \\·ho finds 
that 188 cases (in all situations) ga.,•e 12 1 successes and 67 fai lures. In 
17 of tbe successfol and in 33 of the unsucce:o;sful casr:->, i nstl'llmeota.I 
rompres:lion and other means were ah.o employed. Death occuned in 19 
in:-;tnnccs, once after dig: ital compression a lone (from :.rangrene), three 
limes after digital and io:strumental compression, ten t imes after subse
quent Hg-ation, three times after amputation, and twice after opening the 
:<al'. Digital compre~5ion is estimated b.v Fi::>cher to be fi\•e per cent. more 
,;u('cc:-sful than instrumental compressiou, and is considered by him 
"uperior to any other mode of treatment except tlexion, which he thinks 
should he preferred in any case in '"bich it is applicable. 

\\"hen it is resolved to attempt the eure of an aneurism b.\' prossurn, the 
patient being prepared as has been dirC>ctcd, and the cil'culatiou throug-h 
the aneurism controlled by the application of a suitable instrument, com
pression i:ihould be steadily maintained, if pof'>sible, until consolidation is 
!'Omplcte, or at least measurably ad\·anced. rr his may usually be accom
pliobed by using an in~trnment such as that of Dr. G ibbons, or by employ
ing digita l compress ion during the intervals in wh ich the pressure of the 
in,.trument is relaxed. A cure ba~, indeed, been obtained in cases in which 
pre,;sure hns occasionally been intermitted for sen~ral hours at a time, but 
lt seems more probable that, when applicable, moderatp, but contirrno1ts 
prellsute is more likely to ))J'O\'e beneficial than tbat which is more forcible 
hut not steadily maintained. 

It i!'-l well, before applying compression on the cardiac side, to insure tbe 
complete distention of the sac by the use for a few minutes of di~tal com
prc:;:~ion. 'l'he contraction of the aneurisma.l sac may also be promoted by 
111 11km!!' gentle direct pressure upon the tumor, during the whole course of 
treatmen~, by means of a carefully applied bandage, the ariion of which 
may be aided by Corrncli's plan of interposing u.o air-ball between this and 
the aneurism . 

. Ad'Canlayes and Disadvantages of Gom.pression.-Tbc adranlayes of 
1!us mode of treatment are very obvious i it is cer tainly, thou_!!h not en
tire!)'. free from risk, far sn.fer (in most cases) than ligation of the artery 1 

and, Ill cases in which it pro,·es succe5sful, is not matcrialtv more tedious. 
In many instances, a cure has been effected in from a few b'ours to three or 



616 SURGICAL DISEASES OF TIIE VASCULAR SYSTB'!. 

four dnys, ancl the average duration of treatment, in successful cases b 
according to Hutchinson's statistics (for popliteal aneurism), about ni~e. 
teen cl.ays,. or about the same time as i~ con~monly required for rCCO\'ery 
after ligatwn of the femornl artery. r1 he disadmntages are that it often 

~~~~~~!n~;s~~ ~~r!s~~~~1tb~1~e,~~1i:~1 ittl}~~s,t~~~t~11a~~::·a:~cuo~~~~~e1;~ 
successful de ligation are less than they would have been had the latter ope
ration been primarily employed. This fact is, indeed, denied by many sur
geons~ and it is even claimed th~t pre~'ious compression , by fn1·oriug the 
establishment of the collateral c1rculat1on, lessens the chance of gnngrcne 
after the use of the ligature; but, as Jong ago pointed out by Porter, the 
risk of gangrene after operations for uueurism is more from venous conge~
tion than from arterial deficiency; and that compression tends rather to 
increase than to diminish venous conge:;tion, will probably not be doubted. 
Nor is it fair to assert that the lou,a- list of failures after compression is 
entirely due to want of care in its application i for tbe nd\·ocates of the 
ligature might as justly respond 1 with the late l\lr. Sy me, that most of tbe 
untoward rcs.ults of that operation were due to the operator'15 want of skill 
-Syme himself, as is well known, ha,·ing tied the femoral arlery thirty
fi,,e times with but a s ingle death. 

Ju what cases, then, should compression be u:-.ed? The answer should, 
I think, be some: what as follows: Compression sbould be employed. by 
preference ( l) in all cases in which, from the age or general condition of 
the patient-from the existence of heart disease, of other aneuri:-cms, or of 
marked structural change of the artel'ial coa.tS--or from tbr prevalence of 
erysipelas, pyremin, etc., the operation of ligation \YOtild IJe atlcndcd hy 
particular rh;k; (2) in all cases in which the aneurism, being dctecte<l at an 
early stage, would be in the most favorable condition for the use of com
pression, and in which the pressure treatment, if even it failed, would uot 
seriously lessen the prospect of benefit from subsequent ligation; and (3) 
in a ll cases, on the other hand, in which the ancuri8m, from its locality nr 
size, would not probably be amenable to the ligature, and in which, tberc. 
fore, pressure should be at least tried before resorting to such formidable 
meas urns as amputation or the "old operation." 

Finally, compression may be tentatively employed in almost every <'a~e 
-even in popliteal aneurisms of moderate size, which are those specially 
adapted to the use of the ligature. If, however, decided benefit be not 
obtained in a short time-three or four days,1 or after a still shorter trial! 
if venous congest ion, cedema, and pain are markedly incrensl•d by the treat· 
ment-the surgeon should, I think, unhesitatingly abandon comprc..;:-ion 
nud resort to the Hunterian operatiou, \Yhicb, un<ler such circumstance . ..;, I 
cannot but beliHe to be a preferable mode of treatment. 

IY. Flexion.-This mode of treatment was introduced by Erne.~t 
Hart1 iu 1858,2 and has since been successfu lly employed by Shaw, Pem
ber ton, and several other surgeons. Its efficacy d~pends chicny upon the 
interference with the arterial ci rculati on caused by bending tbe ressel to 
an acute an.g-Je1 but is assisted by the direct compressiou exercised upoo 
the sac by the contiguous surfaces between which it is thus placed. Flex
ion is applicable in ca~es of popliteal aneurism, and of aneuri;;.m at th~ b~od 
of the elbow or in the ax illa. Its application is very simple, conl:i1,.tlll'! 
merely in the retention of the limb iu the flexed position by mean; ofa 
double collar or figure-of-8 ban_dage. If llexion is to be employed by 11;clf. 

1 Holmes givf's a. week as tl1e proper limit. 
2 IL is said to have been previously employed by both Fergusson and Maunoir. 
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the limb shou ld be beat so as to completely check the aneurismal pulsation. 
Jn most case:;, bowe\'er, it is pl'eferable to employ moderate Oexion 1 u,,;ing 
it as an adjuvant to cli,zital or to mild instrumental compression. The 
i:;tati~tical results or the flexion treatment have been studied by Stapin and 
b\' Fischer; tbe former writer finds that 49 cases g-aYe 26 succe~ses and 28 
r:lilurcs, 11 of the successes having- been due to flcxion alone, aud 15 to 
this in combination with other methods; while Fischer finds that 57 ca1:ics 
gare 28 successes (20 by fiexion alone) aud 29 failures. 

]tis probable that a comhinatioo or flexion with alternate instrumental 
and digital compression, would often be found as satisfactory as it would 
he certainly a less irksome mode of treatment than either plan by itself. 

\. Manipulation.-This metbod consists iu squeezing 01· kncnding
the ancurismal sac in such a way as to break up tbe contained laminated 
congulum-a fragment of which it i~ hoped may plug the ar~ery at the 
distal side, and tbus lead to the consohdat1on or the tumor. Tb1s plan \\'a~ 
introduced by Fergusson, and has been s uccessfully employed by Little, 
Teale, and Blackman, haYiog been combined by tbe last.mentioned :;urgeon~ 
with proximld compression. Accorclin~ to Van Buren, this is the true 
explanation of the cures reported from the use of Esmarcb's bandage, as 
or many other recO\'eries attr ibuted to compression alone. The dangers of 
this mode of treatment are that rupture of the sac and consequent diffusion 
of thP, aneurism, or inflammation and gangrene, way be caused by the 
application of too mucb force; and that ( iu cases of subclavian or carotid 
aneurism, for the former of which Fergusson employed it) a fragment or 
clot may occlude the carotid or vertebral artery. and thus lend to gra ,·e1 if 
not fotal 1 cerebral dis.turbance. Cases are mentioned by E~march nnd 
Tealc in which death follo\\'ed the occurrence of this accident during the 
mere preliminary examination of patients suffel'ing from carotjd ancuri;:,lll, 
and Tillaux has recorded a case of paralysis Rnd aphasia resulting from 
emboliP.:m similarly occurring- during the examination of an aortic aneu1·i:-m. 

\I. Galvano-puncture was first employed by B. Phillips, in 1838, 
and has !:l iuce been resorted to in a nnmber of casl:'s of aneurism bv Petre
quin, Ciniselli, Duncan 1 Althaus, and others. Needles from both 'pole:::. of 
the battery, should, as a rule, be introduced into the sac. rl'he great ri~k'3 
of the operation are that coagulation en ma~se will probably occur, a!ld 
that sloughi ng of the aneurismnl wall may take place at tbe points of 
Jiunctme-an accident which would be apt to be followed by bemorrbage. 
Embolism of the carotid proved fatal in a case referred to by "'\\'heelho11$e. 
The statistics of this mode of treatment are not very fa\·orable; 89 ca:::es 
collected by Duncan gave 12 deaths and only 31 reco\'er ies, while Petit 1s 
collection of 114 cases gh·es 38 deaths and only G9 recoveries, many of 
these, too1 not having been permanent. The only cases, therefore, to wbi<.:h 
galrano.punctu re seems appropriate are such as forbid either compre&"-ion 
or ligation, and yet require active treatment. Guimaraez has reported a 
case or carotid aneurism cured by the P:rtPrnal application of electl'icity. 

i'll. Injections of Coagulating Liquids, and espec ially of the per
chlonde of iron, have been practised upon se,·eral occasions, and some~ 

~1\1:11~: j~1i1~1 ps;;~~~l~~·l r~~ i~~~~:~1~~:e;~ Haa1~1~~ t1~1~ ~;~~~~;~:~hr~~)t~~·e~r::~~i 
emh?hsm), and its use is rarely justifiable cxc:ept in localities in which both 
cardiac and distal compression can be maintained until coagulation is com
plete-in localities, in fact, in which either compres:sion or lig-ation \\·ould 
be ~fjUnlly applicable. and certainly preferable. 

'Ill. Acupuncture, and the Introduction of Foreign Bodies, 
such as fine wire (Moore, Dom ville, :.\Lurray

1 
Buck, Loreta, Gcr.::;ter, Han-
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~ohoff, Lepine (three cases), Lange, :Morse, P r ingle, Ilulke (two {'ni;e,-), 
RulJio, Bourget, Morri~, and Gould) i watrh Rpring ()lontcnornsi, B11 eC']Ji 
(three cases), Pritchard and Saboja); ]Jim; (Richardson); horsehair (LC'ri::i 
nfau1·y, Stimson, and Paul); catgut (Bryant, Van der ) lculen, .Ahbc, nuii 
Ricbarcbon); and silk threads (Schrotter), have been tried-each aimirw 
to effect a cure by furnishing a start ing point for coagulation. Acupuu;. 
ture, the pins being inserted to such a depth ns slightly to scarif.r tlie 
oppo-ite wall of the sac, and being allowed to remain for a limited period, lw-. 
p1·0\·Nl succe;;:i;;ful in SC\'eral cases of aneur ism reported by :.'llncewcn, J. n 
Bryant, and Wyeth, but bas also failed in the bands of Weir and Page, J. D 
Br.'·;rnt, rind Curtis; while the introduction of forcig-11 bodies ha:) \Jt'Onrl 
thele~s in every case but three (.Morse, Rosenstirn, Pritchard). in which il 
ha."' thus far been employed.' Barwell introduced a steel wire nnJ thl'n 
pa~sed a galvanic current throug;h it. but his patient died within a wel'k, 
and three cases simila.rl_r treated by Boosernlt, Abbe, and Stewart, were 
likew ise unsuccessful. Rosenstirn's patient, on the other hand, reco\'crl'cl, 
and continued well at the end of two years; Corradi1s case (wbich antl'
datcd Banrnll's in time) was temporari ly successful, but the patient ditd 
in three months. Kerr is said to bave operated in this way on three pnti
ent1'. of whom two died, and one passed from obsen•at ion. 

IX. Stra ngulati on bas been successfu lly employed for \'Cl'~' small 
ane::llrisms, two needles or harelip pin~ being passed beucatb tbc turnor nud 
a li .~ature thrown around their extremities, as in cases of n::e,·u .... 

X. Cau stic bas likewise been used with success as an application to 
\"ClT small aneurisms. 

XI. Amputa tion .-l!'inally, amputation would be required, if un 
nncuri:::.m in a. limb should become diffused and t.breaten gan~renc, if 1!1c 
pre::-~u1·c of tbe tumor should cause extensive caries of the ncighborin,tr 
bone, or if hemorrhage should occur from external rupture. Amputation 
nm_,- nlso be reqllirecl in the e\·ent of the failure of ligation. 

Arte rio-Ve nous Ane uris m .-As the result of ulceratirn action, a 
preterna.tural communication may occasio11ally he formed between nu artery 
and a co11tiguous vein, con~tituLing a non-traumatic varietr of aneurismal 
vari:r. 'l'he symptoms and treatment do not differ from thol"e of the tn111-
matic form of the disease, which has already been cle.5cribed (sec page 2:.?0). 

THEAT.'.'llENT OF PARTICULAR A;-;"EURIS:'ilS. 

From a considerat ion of the principles laid down in the preceding pn~e~, 
and frnm an examination of the stati.5tical re~mlts, ru:; far as the.r ran he 
a::-certaincd, of various mode:; of treatment, we may arri,·c at the fullowia~ 
conc\u:;ions a,::; to the be:;t course to be adopted in dealing witb nncuri~nu1l 
di~e~i,..;e in various parts of tbe body. 

Thor aci c A o rta.-Permancnt Lcncfit ca.n seldom be hoped for fr~m 
opcrat.ivc treatment in nneurism of' the aortic arch. L igation on the cardiac 
side of the sac is evidently out of the que.5tion, and hence the choice, 11~ 
re:nmls operations, is limited to ty in)!' tbe carotid alone (and, unle,o.s tlw 
i11nomiuate be also involved, the left carotid is, as pointed out by Dr 
Cockle::, the one to be chosen), or to tying- t his and the ~nbclt\\•ian nrter.\ 
as well. 'I.1he former plan has been adopted in eighteen case::.,' nnd the 
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\attC'r in twcnty.::;e\•en,1 relief hav ing been aO'orde<l in srvcn of the fir~t 
g-roup and in ~ennteeu of the second ; th.c mos: succc~sful operat ions ha,·e 
bl't'll those of H eath, one of whose pa.tlcnts hHd four and a half yC'ars 
nftl'f lig-ation of the caro tid only, and another four yenr:: a fter the ~im ultn
ut•ou~ ]i<,ation of the carot id nnd third pa rt of tho subrlnv ian 1 In a. case 
of ~upp~sccl aortic nneurism in which ~Ir. llolm es tied the left carotid, the 
patil'nl survived tweh·c ~·ears, dying eventuall.'- of phthi:5is. An autopsy 
:-.bnwed that there had been no a ncuri~m, and that the !-i)"lllptoms had been 
due to stenosi:-i of the valves of the pulmonary artcr_,., with dilatation of it:; 
il'fl branch. Y1llar is sa id to have trrated an ancurism or the nortic nrch 
by ··temporary ligation" of the descending thorn('ic aorta i the case termi
trntNi fatally . 

Eren le:;S succci:;sful than ligation has been the treatment by coagulati ng 
injl·ction!:i, and that by the introduction of a coil of wire or watch-spring, 
wl 1i1'h was fir,,;t tried by Moore, nncl has been more n~cently employed by 
Domvillc, ~\turray, Hulkc. Gould, Sahojo, Barwell, Bourg-et, and in three 
t·n~r,; each bv Ken and Bacelli; no benefit resulted in Doml'illc's ca~e; 
Bour)!et'~ wD.!'I on l~· traced one month after the operntion; one of Kcrr 1s 
p:itients wai:; loi;t sight of, and the othrr ca.;es all t<:rminatet.l. fatally, as did 
tho:-c in which the introduction of si lk threads wa1i tried hr Schrotter, and 
that of hor:"chair by :\la ury. Ho~enstirn, however, by in.traducing sil\'cr 
wirt'. nncl then pa::ising a gnh·anic c·urrcnt, as in Barwcll's method, suc
cerdcd in effecti ng a cure, which per:-;i~te<l after two year~. Distn.J pressme 
JH'O\ed of benefit in cases recorded by Lyon and Eclwnrcls, as did g:alt·ano
p1111t:ture in 13 out of 36 rascs referred to by Bowditch, and in 6~ out of 
114 ca:-;es collected by P etit. 'l'h r only treatment, howc\•er, to be ordi
n:irily rccommcnclecl. in a ca!'IC recognized as ancurism of the thoracic aorta, 
i" 1he medical and byg-icnic treatment described at pag-C' G07. 

Innominate Artery.- 'l'he ch ief operati\·e treatment applicable to 
i11no111inate aneuri1'm is the diistal ligature, applied to the carotid, to the 
~uh!·lavian or axillary, or to both \·es~e l s, con~ecnti H•l_y, or at the :;;amc 
tinH'. The carotid alone appear::i to have been tied for in nominate aneuri:e:;m 
:3;? tinws, with 10 more or J es~ permanent recoverieti, and 22 deaths. The 
i-;u!Jtladan or axillary alone has been tied tl time~. witb at least tempo
rnry brncfit in 3 instances. The double Jig-ature has been employed in 
G5 C:l!'CS,3 the arteries having been Lied conseculi\'ely in 10, and !:iimulta
nenu~ly in 5!l, only 4 of the forme r ce.tegory and 19 of the latter pro\'ing 
farnl. In 4 case::. which have been already refenecl to (Jlobartb 15', lieatb ':-; , 
)l aunder':-;, and Sands's), the ancur ism was e\•entuall.r found to han been 
~onic, while in Cuvillier's case (which was likewi~c supposed to be one of 
rnrn1minatc aneuri~m) t he affccte<l artery was found after death to ha\·c 
he<•11 the :;ubclavian. H odges, of Bo:-;ton, employed t he double simulta
ncous ligiLturc in a c:ise of supposed inuomin atc or aortic aneurism, but 
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after the death of the patient, which occurred on the ele\·cnth llnv, 110 
aneurism at all was found, though both vessels were dilated; an1i in a 
:->imilar case referred to hy Stimsoa as baviag been operated upon b.r 
Doughty and A. B. )Jolt, by consecutive ligation, when the patient dir(I 
three years afterwal'ds, the ao rta alone was found to be clilated.1 On tlw 
other baud, Chce.,.·er, of Uo~ton, in a case of innominate aneuriJ:>tu, modt• 
au unsuccessful attempt to apply the double ligature j the position of the 
carotid artery could not he detected, and in endeaxoriag to ~ccurc tlie 
subclaxiau artery, the accompanying veio was ruptured, death following 
in two hours. From the n.bove figures it may be seen that, as far a:s :-ta-. 
tistics bear upon the question, the advantage, as regards permanent hcn1·6t, 
is, upon tbe whole, with simultaneous ligation of botb \·es~els, wbirh, 
moreover, is tbe operation which bas commended itself to the mnjoritv of 
surg-eon;.;; as to the pa.rt of the subclavian to which the ligature sbonl~l lw 
app\i{'(\, I would decide<ll_v recommend the third portion, or that licyon1l 
the scaleni, though it is but rig-ht to add that Mr. llolmes is dispo~etl to 
think that, with antiseptic methods, the risk of hemorrlrnge is :so murh 
Jes::icncd that the c1ucstion of tying the first portion of the artery may 

F10. 334.-Rcsull of simul!nnco11 s ligation of carotid and ~ubclavian uteries for 10nomiuMe 
aneuri;;m. (J.' rom a palientin the Guircrsity lfo~pital.) 

vroperl~· be entertnined. But as the operati\TC• treatment by any plan i~ 
attcuckd with great ri!-<k, a fair trial should always be first given to the 
effect of rest and medical treatment, aided, perhaps, b.v distal pre1'~urt>, 

which pro\·cd or benefit in a case under the care or :\Ir. Syme. In a ea.~r 
or Luke's, repeated blecding-s and the use of digitalis effected a cure i wh1l1

• 

CoQte obtained au equn.lly happy result by the enforcement of r(',;,t nnd thr 
application of ice. Fig. 33! shows tbe result of a case in wbicb I tied both 

1 'Wyeth, however, belitn-es lhnt there was an aneurisru of the iun':>1ninate in this 
case, and that it was cured by the operation. 
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arteries for innominate aneurism at the University Hospital. The symp
toms or uncurism gradually disappeared after the operation, and the patient 
i::; known to ha,·e remained well for at least five years afterwards. 

Carotid Arter y and Bran ch es.-Carotid aneurism is usually looked 
upon as specially adapted fo r the treatment h,v ligation. The operation of 
tyill1' the common carotid is, however, attended in itself by very consider
n.ble ~·isk, the mortality being, according to Norris's stntistics, OHr thii·ty
i;ix per cent., and according to those of Pilz, O\'CI' forty-three per cent. 1 Of 
82 cases in which the common carotid was tied during our late war, no 
Jc~s than 63 (76.8 per cent.) term inated fatally, and 101 cases collected by 
Mr. )launder, of ligation for wound or traumatic aneurism, ga\·e bnt 34 
reco,·eries. I have myself tied tbe common ca.rotid in nine cases1 and each 
time successfully, as regarded 1·eco,·ery frum the operation. As more than 
onc-tbird (ninety-one out of two hundred nod fifty-nine) of the deaths after 
this operation have occurred from cerebral cli:-ense due to interference with 
the circulation of the brair.., it i~ evident. thnt, in any case in which it is 
practicable to do so, ligation of the external should be substituted for that 
of the common carotid; eighty-three cases of the former operation referrcrl 
to by J. D. Bryant, garn only three deaths. Ir, howe\•er, as is usually the 
cnse, the nueurism involves the common trunk itself, and pressurr proves 
unavailing, ligation oftbe primitiveC'arotid must l)e resorted to. Ligation 
by tbe Hunterian method has, acc:ording to Pilz, been done in eighty-seven 
cases, with fifty-five known recoveriC's and thirty-one deaths, the result of 
one case not having been ascertained. ~..,or tra11motic aneurism at the 'root 
of the carotid, the surgeon may choose between Brasdor's and the "old 
operation/' which has been succet'lsfully employed by Syme and Frnthing· 

\ 

Fm. S35.-Carotid ancurism. (From a patlellt In tbe University HospH:tl.) 

ham. For non-traumatic aneurism the "old operat ion" would be unsuit. 
able,. for the !;Urgeon could not be absolutely sure that the disease might 
not Jn\'olve the innominate, or even the aorta.; and hence, in such a case, 
the distal ligature (first practised by Wardrop) is the plan of treatment 
most to be recommended. Of nine patients on whom this operation bas 
hren performed, six recovered (Wardrop, Bush, Colson, Wood 1 Delens, 
De Mello Ferrari) and three died (Lambert, Demme, Lane)-asufficiently 

ff~t~oi\~1 :;~~~1;_sfo~~v~i~~~~i:~dint1~;n1:;!~~:~nif~~~gl~\t~~s:s;;~:t~~ ~~~~~ai~1~~~!~ 
>t>lween the optiu.tions; only five of the latter cases proved fatal. 
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fasorable record to encourage a resort to tbe operation under suitablt• rir. 
cumstances.1 

Internal Carotid and Branches.-A.neurisms of. the internal cnl'Otitl 
and its branches, incluclingint1·a-cranial and int1·a-orbital nncurbms, 11111 ,. 

require ligation of the common carotid artery, though digital compre!'.,io~J 
with medical treatment should alw ays he first tr ied in these cal:\ef.:. Tiu.· 
results of carotid ligation for intra-orbital aneurism are quite fn"or:ihh·. 
twenty-nine cases, collected by Noyes, having given twenty.fi\'C rcc.·orNie~ 
and but one death, and sixty-four cases quoted by 'Volfc, from Sattler, 
ha.Ying given forty recoveries, ten failnres, and fourteen deaths. 

The internal carotid artery bas been succeosfu lly tied in cases of /i('11wr. 
rhage by Keith, Buck, Bri:.rgs, Sands, S. Smith, A. 'l1. Lee, and Burha, 
but does not appear to have bt!en tied in cases of aneurism. Brnmll'ite\ 
and Byrd,s cases, in which the common carntid was tied with. both it.~ 
bnrncbes, have a lreacly been referred to (page 222). 

Vertebral Artery.-Jncluding Fengcr1s case, this vessel seem" 111 

have been tied on six occasions, and five times succc:ssfully: but it <loes 
not appear that the operation has e\•er been attempted for noo-trnunuuie 
aneul"ism of the vertebral artery itself. Compression and ~typtic~, nfter 
ln.ying open the sac, prO\'Ccl successful in a case of traumatic aneuri"m of 
the Yertebral, recorded by Kocher. and compression alone in cases reportctl 
by \\eir and Simes. .MObre~ cured his patient by tbe application ofculd 
Ligation of one or more vertebrals for epilepsy was recommended irnil 
practised a few years ago by '\V. Alexander, but his later report.'I of th~ 
operation are unfavorable. A ca~e in the hands of ,V. D. Spanton termi
nated fatally from secondary hemorrhage on the twenty-second day. 
Bernays adopted this method in three cases, but in no instance with any 
permnneut benefit to tbe patient. Three successful cases are, bowerer, 
recorrled by J. L. Gl'a.y, and in a patient under the care of 'l'elford Smith 
the convulsions were nnested for four years. 

Subclavian Aneurism.-Tbe statistics of this serious affection hal'e 
been particularly investigated by Sabine, or New York, Koch, and Poland 
'J.1he table on the next page shows the results of various modes of treAt· 
ment in 122 cases collected by the last-named writer. 

From these figures it will be Reen that the most promising metho1ls 
of treatment are the. medical and hygienic, with compres~iou in !'UitalJl1> 
cases. .Manipulation and gnlvano-puncture are also worthy of further 
trial. The Hnnterian operation isjustiliahle in ca~cs in whicb tbe :111eu
rism is situated in the third portiou of the vessel, so that a ligature can lie 
applied outside of the scaleni muscles, or e\·cn between them-the ca~P 
under such circumstances approximating to one of axillary ancuri~m 
V\7hen, however, the disease in\'Olves the second portion of the artery, tlie 
surgeon can only choose between ligation of the inuominatc (first prec· 
tist:d by l\Iott), ligation of the first part of the subclavian, extirpation uf 
the sac (a form of the "old operation"), and some form of the di:-l81 
method. 

1 I have omitted Wardrop's second case, in which it is somewhat doubt~ul whe.thn 
the artery \Vas really tied. A ca::>d is also attributed to Barbosa. Pilz gives thirty· 
eight cases of ligation of the common carotid by Brasdor's method, for all aneuwm.;, 
rt:CO\'t:ry having bi::en obtaint:d in twelve, with twenty-five deaths, and on~ uuac"' 
counterlfor. 
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Table Showing Re!311lls of Vario11s 1'fodes of Treatment in Subf"'lacian 
AneHrism. 

Cn.se~ 
Uecovered, i·ncer-01·inproce8s 
of recovery. 

~('lne, or medical tre~tr~1ent only • , 49 13 31 
~loxa and hypodermic mjection of el'got1 I 1 
Directcomprt>ssioni . . 3 3 

~~;~{~;;,~:,~:~~:~~~; s~~!~~'.nomlnatc' 
1 1 ··2 2 
1 1 

Manipulation . • 4 2 2 
Galvano-pu11cturt>5 • ..... 1 1 
Opt'ration for ligation ofinnominateo1· subcla-

dan begun, bt1t notcompllolted . • • 
10. Ligatoreofsububvian(3dportion) , embracing 

ca~e;; ofsullclavio-axil\ary aneurisms, • 21 12 
11.Ligatllreofsub<:lavitln(lstportion),subclavio-

axillaryinoueca:>el. 11 11 
13. Ligature of innominatt' ..... 12 12 

~!: t:~:~~~~: ~~ ~n~~~~~;i~\~'ac1~~o~~~-~~~~ vert.ebra\~ 1 1 
I 1 

12. Ligature of subclavian, carotirl, and vertebral 1 1 

~~: t:~:~~~: ~~ ::;~~~?} (Brasdor)ln { 4 4 
1 1 

1~. Amputation at shouldiir-joint11 1 1 

33 

'l'be innominale artery has, in all, been tied in 30 cases, 12 of which at least 
2i have proved fatal. The only instances of recovery are that recently 
recorded by )fr. Coppinger, and that in which Dr. Smyth, of New Orlenns. 
tied al::.o the carot id and vertebral, the patient sun'iving ten year:.; 1 and 

1 Duloit has repoi·ttid a casi>c successfully trnated by hypodermio injections ot 
t!rgotine, supplemented by digital pressure on the cardiac side of the sao; G-ay lHh 

also recordtid a case in which compression was employed with markt>cl advantage. 
2 Direct ("ompre,;sion has prol'ed snccessfltl in a fourth case reported by :'ilr. ll olmes. 
3 Annanda!l:l trit·rl instrumental comp1'e6sion applied immf'diatt!ly to the innominat .. 

artt.>ry, \mt his patient died from hemorrhag11 on lhi:! 12th day. A case l·nred by distol 
t'Omprf:!ssion ha~ Uetio recordiid by Warren titone. 

1 Levi~ tried tht! introduction of horsehair, and Hulke that of wire, both with fatal 
re~ults . 

. : ~~i:~;~~~!:~::~:~:{~,~~:;;:~<l:;~~'.';~~:h:~\;~;~~:!1~:I;::~~,\~:bf ~:g1~\:0:~d• , P'•
:~~~fl'~0~E1~~f1~!~~1~~et~~es e~~i~~i:nn~~r:~1:1~!11~~~inate aud carotid has been recordt>d 

9 A su~ct!ssful case has been since recorded by Little. Gerster has successfully tied 
the carotid and axillary. 

rn Sllccessful cases have since been reported by Toland and Forbt'S Moir. 

:,~::;~1~~::7;:E~::~~:~; 
1

~~r ~:,~::~:;";~'.:~t~:::~:;0';~r~~:~~;;~;]!,F: ,~~~~~;.;:~~,~~ 
ttltl1\, but the patient <lied eighteen days ~ubslolqttently. In a fifth casl:l , record ed IJy 
Rose, the carotid 1vas also tierl, and the a11tmrism was practically cured fonr weeks 
after th: operation, thollgh hl:lmiplegia had followed the iuterforencewith th e cerebra l 
c1rculat1on. 

be~n 1:~ct~~~~t~/~~~~~1~:e;:1~u7i:r:1;~~1~;~~~~re tabulated, and others ha1-e since 
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then dying from hemorrhage from the sac, into which the blood bnd found 
its "·ny through the sub-scapular artery. 

The first portion of the suhclavian has, including McGill 's cns.e of tem
porary occlusion, and Halsted's case in which the vessel was secured n" n 
pl'climinary to extirpation, been tied twenty-one times, 1 and in e,·crr in. 
stnnce but one (Hal.sted1s) with a fatal result. Eightren or these oj1era. 
tions were upon the right side, and three (Rodgers, McGill's, and Hat. 
steel's) upon the left. 

We have thus 51 cases of ligation of either the innominate or the first 
part of the subclavinn, or, considering cases of subcJa,·ian aneuri~m only, 40 
in~taaces of the proximal operation, with only four ascertained sun·irnls, 
and only three of these reCO\'eries-surcly not enough to justify a repl'ti
tion of the proceeding unless in very exceptional circumstances. If the 
operation is to be done at nll, Dr. Smytb's example should be followed, 
and the rnrtebral and carotid secured, as well as tbe main orterv. 

The distal operation has been somewhat more successful, but is still 
unpromising. What course then is to be pursued for an noenrism which 
iurnh·es the first or second portion of the subclavian, and which re~i .. ti:; 
bloodless treatment? Halsted hi.ts recorded a remarkable case in whirb 
afler ligating the first portion of the subcla\·ian and the second of the 
n.xillary, be dissected out the whole aneul'i~mal sRc, the patient recO\·ering, 
but amputation al the shoulder-joint (which would act as a modified distal 
operation) would under such circumstances probably be, in mo~t instance.~, 
the best procedure. It would, as pointed out by Fergusson, wbo sugge:)ted 
the plan, have the advantage over the ordinary di8tal method of dil·erting 
the foL·ce of the circulation by removing the part which had preriously 
demanded nn arterial supply. 1.'bis method bas been put io practice by 
Spence1 Ilolden, H. Smith, Heath, and Rose, and in the first and last 
named surgeon's cases with good results; it might also be properly 
adopted in cases of aneurism of the third portion of the artery, in which, 
from any circumstance, the \·essel could not be reached beyond the scaleni 
muscles. Willett hns suggested that the carotid should lie tied (di:ital 
operation) in addition to amputation, and this was doue iu Rose's case 
abo\·e mentioned. 

Axillary Aneurism.-This, which is a less frequent affection than 
subclavian aneurisru, admits of several modes of treatment. Compression 
upon the third portion of the subclarian , either by the finger, or instru
mentally {the patient being anrestbetized), shou ld be tried, and may some
times prove successful, as in two cases referred to by :\fay ; ad\1antage 
might also be obtained from the Hexion method, the arm being bandaged 
across the chest. If it be determined to resort to severer measures, the !lur
geon must choose between ligation of the axillary below the clavicle, 
ligation of the third portion of the sllbclav ian, the old operation, and 
amputation at the shoulder~joint. Ligation of the axillary below the 
cla.Yicle ha.s been clone for aneurism (ns a Hunterian operation) in 22 ca~~!',' 
with 8 deaths, g i\·ing a mortality of 36 per cent. The statistics of ligat10n 
of the third part of the subclavian, for axillary aneurism, are slightly 
more favorable, 81 cnses1 according to Koch and .May, giYiog but _25 
deathS--a mortality of only 30 per cent. Hence, the latter operation 

1 To the 20 cases tabulated in tht1 fifth edition is to be added the successful oper· 
ation of Halstl!d. 

~:::~~1:~,!P~:~~:;~~~;.~~L:~:::~~::~~~~:~7:L:1~:~~:. 1~~71f~~1::~;;[~ ~~~~~;~ 
l)y )lay. 
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~hould , I think, he pre fe rred, panicularly as on theoretical grounds it 
would seem to be safer-ligatio n below the c lavicle l>eing o f the nature of 
.A neP~. rather thnn of Hunt er's method. Ligation of the t hird pol'tion of 
the subclav ian is, howc\·e1·, in itself a very serious operation, 1 and it i,;;, 
therefore, worth while to inquire, with Sy me, whether the old uperation 
might not in so ~1c cases be prefera_ble. S~at i st ics are_ as yet wanting to 
decide this question, bu t the opera.lion, wh ich was twice successfully rc
!iOr1ed to by Syme himbelr1 is at Je~tst worthy of further t 1·io.1 ; it was twice 
pert"ormed in Ma.y 1s serie5 o~· cnbes, with one recovery ond one death. 
Amputatiun at the ~hovlder-Juinl for axillary a.ncur ism was 1:;uccel'isfu ll y 
perlorrned by Sy me, and likewbe by :\Lorton, for hemorrhage and gangre ne 
after ligation of the second portion oft.he sulJclavian. Three cases emlJraced 
ia May 's ser ies gave two reco,·~ries and one death Either th is or the 
"old operation 11 would be neces:Sal'ily io dicatc<l in nn y case or axi llary 
aueurism wbicb had become diffused, or which t hreatened extern al rupture 
or gangrene of the limb. Arnputation would pl'obaiJly he the ~a fer pro
ceeding, but wo uld of cour::;e have t he cfo:;alivantagc of necessarily sac
rificing tlw upper extremity. H c11101·rhag-e during either operation might 
be pre\'cnted by cu rnpress in,i:.r tbe :;ubclav ian over t be fit'::it rib, throug h a. 
preliminary incision abo1·e t he (•]a viclc. 

Aneurisms of the Arm and Forearm.-Aneul'i ::im of the brachia! 
urterv i;:; a ra re aliection, of which L. E. liolt has been able to collect b ut 
17 c11.~cs, including- one of his own. When involving the uppermost pa.rt 
of the artery, innne<liatel_v below tbe ax illa, it may be treated hy com
pre~ion or by fiexion, and, it' t hese fail, by the ·•old operation'' 0 1· by a m
putation, eitber of which would probably he safer t han ligation of t he 
uxillury, whether in the arm pi t o r below the cla vicle. .For aneurism of 
the brachia! at a lower point, or of either of its branches, if co m pression 
foil, the llurnerian operation should be em ployed. The traumatic and 
arterio.venous nneurisms met with at the bend of the C'lbow, a::; the resul t 
of vene~ction, are beRt treated b,\· then old operation" (:sec pp. 220, 221 ). 

Abdominal and Inguinal Aneurisms.- Murray cured an a.neu
ri~m of the abdumi1wl aorta by instrumental compressio11 abo,·e the sac, in 
fi11e bours (the patient Ut-ing under t he effect of chloroform ) i a nd H eath, 
of Sunderl and, is ba. icl to ha,·e Leen equally succei:isfu l by u:-;.ing p1·essure, 

~~~l~~~1 th~~~~~t~~~i8ti~,C~l~~1~~':-~~1~1, f~~\~~~~nl~~e~!1i~~~~\;sfuiii~~~L1a~~~-1:~~1~~c~~~~~ 
ful ca~e bas been reported by Moxon and Durham, a. fo ur th by Greenhaw, 
n_nd a fifth by Philliµ::ion. This mode of treatment i::;, bowe\·er, not e n
tirely free from clanger; a patient of Bryant's died eleven hours after the 
removal of the clamp (wbich in thi1' inl'Stance was a pplied over tbe aorta 
?u the dvstal ~ide of an nneu 1·i~m of tbe creliac a:ri:;), an autopsy reveal. 
ing extenf:'iivc peritoniti~ due to the pre::;sure of the in~trument; a second 
case, under the ca re•of Paget nnd J31oxam, terminated fatally in eight days 
from peritonitis and \'iSCeral infarctus i a. third case is mentiont'd l>j' Holmes 
as !la\'ing pro\·ed fatal in the practice of Durham j a fou rth (in a ca::;e of 
rancose aneurism of t he aorta and left common ili[LC vein) tel'minated 
fatally from gangrene of the intei:;tine, under the care of Simo .1; n. fifth, 
also from intestinal gangrene. in a case of distal comprcs:-:ion recorded by 
Lunn and ~eubaru; and a sixth, from rupture of the sac, i n a pa.t.ient 
treated by d1otal com presl'Sion by Sken·itt. Still, the successful result iu 
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the first-mentioned cases undoubtedly brings within the range of :;urgiro] 
treatment an affection otherwise almost hopeless. Tbc instrument to 1.._, 
employed may be either Skey's or Lister's (Figs. 31, 32), and the pnt1 
must be accurately beld in place over tile aorta, as complete interruption 
of the circulation is required. The di~tal ligature has pro .. ·ed futile iu 
cases of aneurism of the ::wrta, or of its abdominal branches, while tht· 
lluntcrian operation i:s manifestly out of the question. Loreta rl'port ... 0 
ca~e of abdominal ancuri~m treated by the introduction of sih'er wire nfter 
exposing the ~ac by abdominal section The sac of the aneuriom beenmt' 
consolidated, but the patient died from rupture of the adjoining norta on 
the 22d day. Pringle and ~lorrio's case1 in which a similar operation wu~ 
performed, terminated fatnlly on the fifth day, and Lange's ca!:ie wa!. aL~o 
urnsuccessful. In Mori5e's case tbe patient recovered from the opera
tion, and was reported as doing well se,·en \Yeek::o sub:-equemly. Dr. 
Stewart's fatal ca~e. in wbicb after introduction of the wire a galranic 
current was passed through it, as in l3arwell 1~ method, bas alreody been 
referred to. 

Aneurism of the common iliac artery may be treated by compres:;ion on 
the cardiac side of the sac, the patient being in a state of ana~f:the.~in 
Cases are recorded by )fapother, llcatb 1 Eck, and others, in which ~nti .•. 
factory cures ha ,.e been in this way obtained. If possible, the conqm.:-·· 
ing pad should be applied o,·er the iliac artery it~elf, but if the l"ize of the 
tumor will not permit. this, O\'er the aorta. Yarick's case of ~ucce~_.,fuJ 
distal compression bas already been mentioned. 

Ligation of the abdvminat aorta for inguinal aneuri~ru 1 was fir:;t ~r
formed by Sir Astley Cooper, 1 in 1817, and has 5ince been repeated L~· 
.Jnmes, Murray, )Jonteiro, South, :.\lcGuire,1 Stokes (by Porter's method 
of modified acupressure), and Watson.' Czerny, of Yienna, ba:i also ti11l 
the aorta for hemorrhage following a ~unshot wound, after previous li!!n· 
tion of the external and common iliacs, and Czerny, of IleideliJerg, for 
hemorrhage during an operntion for extirpation of the kidney. All of the 
ten caEC·s proYed fatal, though Monteiro's patient sun·ind until the tenth 
day. In Cooper's, James·s, and \\"atson's cases tbe incbfon wns mode 
through the linen. alba1 and in the others on the left !,ide, as iu ligatill,!! 
the common iliac. 'l'be uniformly fatnl result of this operntion ~houM 
forbid its employment, unle~s nnUer very exceptional circum~tances .. H. 
however1 the patient were dying from hemorrhage, and the common _ilmc 
could not be secured 1 as happened in the ca~es of Cooper, ~ l cGuirc, Wat
son, and Czerny, ligation of the aorta would seem to be not only jutiti6· 
able, Lut absolutely neces:::a.ry. 

L?gation of fh(~ common iliac a1·tny (which was first practi::;ed, in 181~, 
by Gibson, of thi~ city, in a case of gunshot injury) nu1y be required _rn 
ca~es of ancuri!"rn in,•oh·iug the common iliac artery, or either of It~ 
branches. 'l'o the 32 ca~es collected by Dr. Stephen Smith, of ~ew York, 
I bu,·e been able to add 51 others; of tbe whole 88 but 24 terrnmated ~uc-



ANEOR I SMS OF INTERNAL ILIAC AND DRANCIIES. 627 

ce.-'::ifully, showing a mortality for tbe operation, as employed for all cause;;;, 
of over 11 per cent.1 

It is probable that the old oprrolion would, in some cases of aneurism 
of the common il iac, be preferable lo ligation of that vessel, as it certainly 
would bl' to ligation of the aorta. 'l'his procedure has, howc,·er, not yet 
heen employed i it wa~ atte mpted by Cooper in the case in which that 
..;ur"eon tied the aorta, and was bC'lie,·ed to ha\·e been performed in a ca~e 
of iliac aneurii:.m operated on by the late )Ir. Sy me. In this instance, tlw 
Jos~ of blood wao pre\·entcd by the use of Li:;tcr's aorta c·ompre;;;sor, and 
tbe patient reeo\·ered from the operation, but died nhout three months 
aftf'rward,; from pleurby-w hcn autop ... y showed the [lllcurism to have 
hcen of the external iliac, the ligature::; hav ing been really applied below 
the bifurcation of the common trunk. 

Aneurisms of Inte rnal Iliac and Branches .-.Ancur i:;ms of the 
internal iliac, a nd of t he pucl ic artt·ry. are extremely rare, there being, ac
i·ordi ng to Er icb::;eo, but one ca::-ce of each known. Aneurisms o~ tbeglutea\ 
and i~cbintic arterie~ arc more common, and ma\' he treated 111 a varict,· 
of way::;. A. G. ) liller records a ca"e of glu-teal ancuriom cured b}
.\l accwen'~ method of'' needling." Fischer has particularly ill\·estigated 
the ::;tatit:itics of these affection~, nnd from an analysis of 35 cases ( 14 of 
trnumatir and 21 of :"pontulH:'OU8 aneurism) concludes that the injection of 
the pt!rcbloriclc of iron b the bc:;t mode of trea.tmcnt. If this method 
foil, or if it be not thon.!!ht prope1· to employ it, it would further appear 
tbat for traumatic aneurisms t he" old operation," as pract ised by llell, 
Syme, Birkcrsteth, Ilus~ey, and Darby, tll)d for those of a non-traumatic 
natu re ligation of the internal iliac, are the measures to be prefe rred. The 
following table i~ compiled from Fi .. chcr's paper :-

~one, ornwdical only 
!'mnprf'ssion, . 
Gal\•t1nn-punct11re. 
Ololoperation2 • 
Lii::atureofglutea\I . 

'' 
0 iuternaliliac 

" "common iliac • 
lnjt>Ctionofperchlorideofiron 

811rnmary 1 14 IO W 

~ ] ~~ ! 
.: 1.:>1.: ~ 
3 I ... 4 
1 1 ... 2 

-~- 1 ~ ::: )~ 
4 2 .. 6 
-I 

1 211518 2 35 

. :\Ir. Ilolmcs, who rejects one of Fischer's cases as an example of aneu
r1sm by annslomosis, recommends, after a careful examination of recorded 
~~f'cs, compregsion, either rapid or g-raclual, applied to the aorta or common 
~h~c, ~nd aided, if need he, by galrnno-puneture or the use of coagulating 
lllJect1ons; if tbese mean~ fail, the internal iliac should be tied, unJeg;;; the 
..;urgcon thinks that be can find the artery outside of the pel\'i~, in which 
t'use the old operation, or liµ-ation on the proximal side of the sac by 
Anel'o method1 would be preferable. Dennis and Chew recommend tbat 

1 In the fifth edition of this wo rk 82 cast-s were tabu lated, and an aclditional (suc
•W~sfuJ) cairn has since bl'en rl'po1·ted by Lnca;s. 

J Another (fatal) case of t he old ope ration has been si nce recorded by Turner. 

'fl:o!:11~1i~t!,c;~~:~;:r,l~~~i~:n~~t:!~e glnteal artt:ry ha.vt: bet!n recordt!<l by McGraw, 
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ligation of the int('rnaJ iliac should be precelkd by a preliminary lapnrot
omy with temporary extrusion of th<' bowels, so as to afford free ncce~~to 
the artery through the pcritoueum. and this plan was adopted in Dr. 
\\'illiams's successful ca~e. Dr. Snnds reports a ca:-<e of gluteal ancuri:"lm 
treated (without benefit) by digital compres:-;ion through the rectum. 

The old operation is particularly ncla.pted to ca~es of traumatic aneuri!-im 
as in the::;e the communication with the artery will be certainly within 
reach; to prevent hemorrhage during- the operation, Bickerl'itcth's plau 
might be adopted, and the circulation controlled by means of the aortir 
tourniquet; or Davy's rectal lever might be 11sed1 as was done by :\Ir 
Tnrner. In a case, however, of .~pontaneow; glutcid or i:"chi:uic aneurism, 
the surgeon could seldom be sure that the sac did not extend within th~ 
pelvis, and bence, in such a case, ligation of the inte1·11al iliac would com-

. moaly be a safer procedure This a1·tery has been tied on flt lcn::;t 36 oc. 
casions, 13 times succct'sfully and 21 times with a fatal result (two uncl~
termined), showing- a death rate of nearly 62 per cent. 1 

Iliac and Femoral Aneurisms.-A neuri~ms in,·oJ,·ing the rxlet· 
nal iliac er common ft>nwral arlt"rie:s :-.bould be treatt'd, if po!ot:-.ihle, h~' 
compression on the cardiac side of the t.umor; hut if this foil, ligation of 
thE'l external ili<1c, OL' possiUly of tbe £·ommon trunk. will he required. Tht
rapid pre:ssure treatment has, arc:ording" to llolmes, l'Uccerded in ~e\'en 
out of ten ca3es in which it has been re:-orted to. Other surcei;sfnl cnbc:
haYe since bet>11 recorded by Staples and by Agnew. Comprc:;:"ion, how. 
ever, should not be per::;i1)ted iu, un]e:"-1' some benefit be seen from its UH~ 
within a reasonable period, siJlc.:c when it does no good it is apt to ilo 
harm. Thus, of 36 ca:;es of ancuri:=:m in this po::;ition collt!ctcd by Walsham, 
in which compression was attempted, only 9 were cured, while 2 proved 
fatal, and 25 ended ir1 failtirc, 15 of these ::;eeming- to ba\'e been made 
worse by the treatment wbicb was adopted. H. P. White has succe:)d· 
fully employed Porter's method of modified ac .. pres1H11·e, wbile ai:upunc· 
ture (in conjunction with proximal compre:=:sion) has heen f.:ucce:;sfully re
sorted to by Mucewen. Le\·i::; iutroducccl horsehair into an iliaenneuri:;m1 

the sac sloughing, and the pn.ticnt, nfter ligation oft he external iliac artery, 
dying from peritonitis. Xorris collected, in I84i, 118 cases of liyafionof 
the external iliac (ffrst performed hy Abernethy, in 1796), to which may 
be added 35 collected by Cutter, and 26 tabulntrd in the third volume or 
the Surgical Histury of the War. 'l'bi:S .:.d\·es l i9 oprrntions for all cnu,.;e~. 
the mortality being 70, or a little O\'er 39 per <"enL. If case:S of aaeurbm 
alone are considered, the result::; arc ~till more fa\·orabl~, 126 case:) tbeu 
giving 35 deaths, a mortality of les.s than 28 per cent. The" old owra· 
tion" has been successfully employed in a case of iliac uneuri::.111 Uy 
Buchanan. 

Aneurism of the Deep Femoral Artery (Prof11ndtJ) is very 
rare, llolmes rcforring to hut. fh·e ca:se:;, two olJ:-;t::!t'\'Cd by Erichsen. t\\:o 
by Cock, and one by P. IL Watson. The tre:it1nent wouh.l consbt in 

compression nt the groin, or, if tbi:-; ~hould foil, in ligation of the c~mm_on 
femoral, or, which many consider :::aft::!J', of tbe external iliac. Ltgatwn 
of the common femoral arte1·y is recommended hy Holmes for thei:,eco~e~. 
and for those of aneurisru of the superficial femornl, which are situated Ill 
too high a point to admit of ligatiou below the pl:1C'c of bifurcation i and 
ten cases of the former operation ore referred to, of which only thrt>t' 
proved fatal. Other writers, however, give a different cstimat~ of the 
results of this procedure. The operation is probably attended with wore 

1 To the 33 cases tabulated in the fifth erlition of this work may be adrled a snccea~· 
ful case recorded by Williams and two (results unknown) attributed t0Ft1nger. 
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rii:k thnn Ji~rttion of the external iliac, bnt hns, Oil the other hand, the nd
\'antagc of be~ng _much n1ore ea.sly per:~rmcd. Rabe has collected nearly 
400 ca~f'S of Jig.ntton of the external 1hac and common femoral arterie5:, 
:md finds thnt the risk of :rn.ngrene after the former operation is but l l 
per cent. M compared with 18 per cent. after the latter, a11d the risk of 
hemorrhage but 15 per cent. as compared with 39 per cent. Many years 

~7,~J1~~s~u~~~e ~;s~:::
1~1~;~~~tfn.~~cuur1;~~11·, ~11~d cgl~~~~1'.~hf~~~~a~11~~~:~f u~~ 

tied the Sl\lllC ves1'el with carbolized or chromicized catg-ut, as have Keet.Icy, 
with kanj!aroo tenlion, and H. i\f. .John~on with ordinarv silk. 

Aneurisms of the Superficial Femoral and Popliteal Arte
ries are the most frequent of all cxtPrnal ancurisms, the former vessel 
,!living 66, ancl the latter 137, out of 55 l cases of aneurism of all parts, 
collected by Crisp. The treatmeut consists in compression, or in ligation 
h\' the llunte rian method. The considera.Lions which i-;bould g-uicle the 
:-Urgeon in choosing 1.Jetween these mode::; of treatment have already been 
-.et forlh, and need not again be refer r~cl to (pages 611, GIG). Poplitenl 
11 neurisms are particularly adapted to the t reatment Uy Hexion, and by'tbe 
use of Esmarch 1s bandage. The lotter mode of trea.tment is, according to 
Bellamy, moi't apt to succeed when the sac already contains a certain amount 
offibri nousclot. 

Ligation of the SYlJPrfi<'ial /!:!moral artery would appear to be a more 
~uccessfu l operation when performed for femo ral , than wbcn for popliteal, 
:rneurism, the reason being' that the risk of gangrene from venous conges
tion is lllllCh greater in tbe latter case t ha.n in the former. rl'his is seen 
\·ery clear\,\' !ram Norris's statistics, wbich embrace 22 cases of lii:ration for 
femornl aneurism 1 wilh only one death (from hemonhage), and 154 case~ 
of the same operation for popliteal aneurism, with 39 deaths-of which no 
less than I!) were froru _!!aagre11e. Norris's table embraces in all 204 ca.~e::;, 
with 50 deaths and 154- rcco\·e ries; or. if femoral a.nd poplitea l aneurisms 
alone are considered. 1 i6 cases, with 4-0 deatbs and J 8G recoveries-con
i'ecuti\·e anqrntHion brn-ing been performed in 5 of the successful and in 6 
of th<' uni'uc:ce~sful cases. The mortality of ligature of tbe femoral artery 
for femoral and popliteal aneuriRm i~. according to the5=.e stati~t i cs, 22. 7 per 
cent., or about one in four and a half. C ri . .:p's statistics nre more favor
ahle, gidng 122 ca~es, with 107 reco\·cries (7 after amputation) and only 
.15 <lea.tbs, a mortality of but a little over 12 per cent., and this is, accord
rng to Holmes, about the death-rate of the operation in London hospital 
Jl.ract.ice of tbc prc~ent day. I ha\·e myself tied the femoral artery ten 
t1nu.•,:: in scveu C01'ieS for aneurisru, wiih six recoveries and one death; 
twice for hemorrhage, with one reco\'ery and one death; and once (uusuc-

f~s~:i~1~i~~1~orr~~~-tu rg _,?,~1~!: :.::~~~~. ~~ 1~~a~:~~~J1~~ n;~e 01;;:;~~ i~nJ~ r ;v ~·~1~e~~1~i 
one death, has alreaclv Leen mentioned 

f!iJJ.used aneurism"' of the poplitPal artery usually requires amputation; 
while if the .femoral be the vessel affected, the "old oper ation" may be 
advuntagcou~ ly subst ituted, as has been done, with the most gratifying 
n'snlts, by Birkett and bv Forster. 

Aneurisms of the Arteries of the Leg and Foot are extremely 
rnre-.Kin~<"J<:h succeeded in collecting- only 22 ca~es of ancuri sm of the 
posterior ttbia.\ artery, including one of hi s own-but, if met with, should 
h.l' treoted by compression, etc., or, if necessary, by li gation on the cardiac 
~ 1 tl1 • of the tu.ruor. The injecLion of pf'rchloriclc of irou proved successful 
l!l r~ case_ of td.1io\ aoeuri~m reported by Dcnuc0 

. [be lwes for the ligation of the various arteries have already been 
~ircn (pages 221-229). 
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CHAPTER XXXI. 

DJSEASES OF BO:l'E. 

TnE diseases of bone ma.v be di\•ided into those "hich depend upon 
the inflnrnmo.tory proces8, and those which invoke structural, non-inflam. 
matory cbanges. The affections which a re to be considered under tht· 
first head are Pcriostitis, Osteitis1 Osteo-myelitis, Epiphysitis, A b:;ce:--., 
Caries, and :Necrosis. 

lNFLA;\IMATOHY D1SEASES OF BONE. 

P eriostitis, or Injla1111nalion. of the Perioste1on, is a freqnent const•
quence of wounds or other injuries. or of certain diseaseR, as Syphilis. It 
nia.y be prirnary, or may be .'ie<:ondriry to inflammation of thf" bone it.:j•lf. 
or of its medulla. 'l'be Palholoyical Change;; in perio~titis consist ia 
swelling- (temporary hypertrophy) of the periosteum, follo\nd by rapid 
cell-proliferation of its deep or osteo-genetic layer, or a rapid ACcumulntiou 
of wandering cells (see pa_g-es 37 and 249), and resulting in the production 
of inaammatol'y lymph; thL1F=C' changes may he quickl_Y nrre:-.ted, tbe part 
returning- to its former condition, and the newly formed nrnterial beinµ
gracluall_y utilized in tbe normal m:iintcnunce of the bo11e-or tbe part may 
remain permanently tbickenerl, or in a state of .~rlPro.i.:.ii; or indurntion. 
These chan)Ies are usually accompanied by a softening or medullization of 
the superficial layer of tbc bone. If the irritation be more intense (a~ i,.. 
seen in d(ffuse periostilis), thel'e may be a rapid formation of pus, wlll'u 
necrosis of the subjacent bone is 11pt to follow. T. Smith has described, 
under the name of hemorrhagif· pPrio~;lilis, a condition in which hlcedin~ 
occurs between the periosteum and t.be bone. 

8ym]Jtoms.-'L'he symptoms of' ordinary pcriostitis are those of deep· 
seated inflammation in general, viz., S\\"Clling, corre;;.;pooding- to the extent 
of inflamed periosteum, heat, pain, tencJernC!"S Oil prCSSlll'e, ete. rl'hr pain 
i~ a.pt to be worse at nig-ht. The attachment of the periosteum to thc!'uh· 
jaceut boae is loosened, givin).!" ~ometimes a puffy or C\'i!:n bo:-rg_r feel to 
the part. la d~fTv~e peri"~liNs (which is much the most serious form of 
the affection, a.nd which chiefly i11"oh·es the long bones, c:--pccially the 
femur, tiUin, or humeru.o::, and is usually the res.ult of injury in you11~ 
per5ons of a strumous diathesis ) , the inflammation rnpidl~· i-pread~. fr~· 
quently involving the pcriosteal roHl'ing of the entire shaft, and if (fl~ 1~ 
sometimes the case) complicated with o:::;teo-myelitis, perhaps attack in~ 1h• 
epiphyscs and neighboring joints as well. Jn this form of the di:-;cai-e tht' 
production of lymph, and subsequently of pus, is rapidly effected, J.(friu!! 
rise to the condition known as Sab11eriosleaL Ab,<;cess. There is usually u 
good den! of constitutional d i:;turbancc, and fatal pyremia not unfreqnently 
occur-5 in tlie conrse of the affection. 

Diar1110sis.-Tbe ordinary circumscribed form of pcriostitis is ea,;~J)· 
recognized; the diffused \'ariety may be mistaken for dij!"u8einflarnmnl1 1111 

of the areolar tissue. or for rhewnwlism. Frnm the former it may hr 
liistinguished by its not spreading beyond the nrigbboring joints, and from 
the latter by the history of the ca~e 1 and by tbe early occurrence of :)011• 
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puration. Pel'iostitis is sai<~ to be ~ometi1~1es accompanied by a diffused 
rash, which has caused the d1::,ease to be mistaken for mca::;lcs or scarlet 
fercr. 

'.l'reatmenl.-The treatment of circumscribed periostitis consists in the 
app!ic11.tio~ of poultices, preceded perhaps by a few leechc:;;, with opium to 
rclic\'C parn, and, i11 the more chronic stages, in the use of bli~ters and the 
nrlmiai:-.tration of the iodide of potas8ium. AclvanU1.ge ma._v often be 
derived from a free or su l)cuta.neou:-; incisi0n, r;o as to relie,rc the tl'n~e stn.tc 
of the pcrio,;;teurn, nncl encourn~e rc.;;olution. [n the treatment of the d~f
fu.~e form of the disease, no time should he Jo;t in making free incisions 
·through the inflamed pcrio:::.teum. so as to \'elax the parts, and allow the 
e!:'capc of pus, if there be any i thl"se incisions should he so arrn.nged as to 
nllow of free drainage, and should be repeated as often as nece.ssary. At 
the "ame time, tbe strength of the patient must. be nrn,inta.inecl Uy tlte use 
of concentrated food and stimu lus, and by the adminh;tration of LOnics 
(ciipecinlly quinia) with anod.vnes to relieve pain. In favorable caRes, the 
patient may recover with the Jo,.;s of more or less bone by necrosis, but 
pyremia will often lead tu a fatal termination. If the destruction of bone 
l,(' evidently too ,!?reat for the rccuperntive power:.;; of nature to cope with, 
and particularly if the neig-hlJoring joints become implic·a.ted (pya1·thro:si.'>), 
showing that the affection is probably complicated with ,.;uppurnli\'e o~teo
myelitis, amputation should be pcrf'ormerl-if the patient be in a condition 
to hear it-and I have under such circumstances rcmo\·ed the arm at the 
shoulder-joint, with the bappie~t result. rl'he statistics of amputation for 
subpcrio~tcal ab.:::.eess, particularly in the femur, arc, howe,'er, so gloomy, 
tliat the operation can on!.'' be lookrd upon as a lat't rc:-;ort. 

Osteitis, or ll~fl.arnmalion of the Osseous Ttii.stte it~elf, is seldom it' 
e11er met with as a 7Jri11wry afft·ction, though it is a very frequent seconrl
ary complication of either pcriostitis or ostco-myelitis. Jn fact, in tbe 
lar~e majority of case~, wbicilcver constituent of bone ii:; first Hffectecl, nll 
nrl) sooner or later invo\\·ed. The first Pathological Chanqe due to osteit.is 
is a softening ur medullizotion of' thi! bone tissue. Absorption of the 

~i~:~t~ -~ecc:~~~ \~,~c;1~~e~~c~11:n; 1~li ::a ~;;):a11~~ ~e~~~ '~1I1:'~~~~:~~;~~1cn~f ~ ~~1 ~~~,l~1~ 
spaces anJ canal::.. "'l'be enlarged Haversian canals," says Paget," prc
!'t.'nt the appearnnceof medullary spaces, and are filled with a soft, rapidly 
g-rowinA' tis~ue not unlike that of p:ranulation. This procc::.s is rnpidly 
ac:complisbed, Oiiier having seeo complete medullizn.tion of the phalan ,!N~. 
without nccrosi::', in the short space of twenty da,rs. As the re:·rnlt of thi::; 
uwdollization, the bone becomes enlarged (tbough it loses in weight), th<' 
layers of its walls becomin!?' separated, and thus giv ing a porous appear
ance-w hence this con<lition i~ called rarefarlion or osteo-porosi:s. The 

~~ot~~no~~e~h~te~ll~~h;~~~:I ~i~11~~il:;~~111~a;~~nG:!c~~e~~~·1i1~et~~1~~;~~~.n~~eo~1~1;:~~ 
of CJf.ilPitis de.for man.~, a. condition in which the bone.3 yield to prnRsure and 
\wc?me much distorted. Fh-e out of e ight ca~es, watched by him until 
their termination, ended in tbe development of cancer 01· Rarcoma. Other 
i'.\'.~n~plcs of tbi...; affection have been since reported by variou.;; surgeons
rrl11b1t•rgc and J. L. Taylor have collecled nearly fift..y-and I ha\'C myRelf 
Ften one case, sent to me Uy Dr. Grimshaw, of Wilmington, Del. 'L'be 
~~·;~~;~1~;· in this case is well shown in Figs. 338, 339, taken from pbo-

If tl~e irritation be intense or continued, the process of medullization, or 
decal<:ification, as it is also called, may run on to the occurrence of s11p
purat1on, with perhaps caries and necrosis; in other cases, the deposit of 
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bony matter is renewed. the pnrts, perhaps, e,·entually becomin.tt obnor. 
mally solid and hea,·r, the walls being thickened and tbe marrow-rarity 
encronched upon-when the condition known ns sr/erosis or ebu1·nalioii 
reJ'.l.ults. These various conditions are frec1ul·ntly seen in different pnrt~ of 
the ~ame bone, one specimen thus often exhibiting at once osteo-poro~i:i, 
cLurnotion, and necro::ii:". 

FIG~- :J:>S and 33!1.-0,teilis deforman•. {From a 
FIG. 336.-0~teo-porosis tion of few.ur. patient iu ti.I~ llu,pital of tbe l'ni•·enil)' or Pi:nMfl• 

offomnr. {DR\:ITT.) (LlSTOS.) ··ania.) 

Symploms.-'l'be symptoms of o~tcitis are tho~c of periostitis, with which 
the di::;ea5:e is almost invariably complicated. The osteocopic paini:i; are per· 
hnps more 1narked, and the tenderness greater, while the limh f<'eb h<'O\'ier 
and more helpless. 

'.l'reatment.-'l'he trcntment is essentially thnt recommended for perio~· 
ti tis; if a deep inci~ion do not afford relief, n longitudinal section -.houl\I he 
made through the bone, down to the medullary canal, witb a Uey'~ ~aw; 
or (if it be suspected that the disease may h:i,·e run on to suppumtion) o 
smnll disc of bone ~hould be removed lw means of a trc1)hi11e. 1f therr he 
nu pus, the !-imp le opening of the meduliary c;Lvity will be r;ufficicnt, n·lie1·. 
ing pain by the removal of tension, and placingo the part in tbe most favor· 
able position for recovery. Ir, on the other hand, pu~ be found, the ori:n· 
inµ- should be enlarg-ed with gou!!e and mallet unlil the whole ~uppurnt1.ng 
c~nit)· is lhoroughly t•xpoi:::cd, when it may be curettl'd and packed with hnt 
or .1tauze as nrter an operation for necrosis. 

Osteo-myelitis, ns the term is u:;ed in tbr~e pages, signifie~ ln.flnm· 
watwn of tlie 1lfrd11/la or 1llarrow of Ronf'. Thi:'! di:"ea::;e Wlhi modi· a 
suhjl'<:t of special study by the late Dr. Joh11 .A. Lidell, who:-c wr~tintri 
give hy far the best nc:count of the affection to be found in our own. if not 
in any, language. O~tco-myelitis may occm as a primary affect.ion, or 
may be ser·o11dary to iufJamruatiun of the periof;teum, or of thr bonl' J~s:Jf
h('inµ:, indeed, almost invariably accompanied hy O!-teitis or pt•rio~tJtl:'. ~r 

~~.~~lio~ ~ ~~~~I ~i~~;~~~~~~~~: I~~~~ r f~~i1~p~~~i~:~:~ ;l~u~r isc~1~~~~~~ a \\t~~~1d
1

:t~~ 
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bone, and hence is of special interest in military practice (see pAge 191 ). 
Se\·eral vnrieties of ostco-myelitis have been described by surgical writers.

1 

as the acute and chrnnic, or tbe diffused and circumsC"ribed. A better 
claasification would appear to be one founded upon the patholo~ica\ condi
tion in different case,;:, according as the inH:m1matory change i:.; limited to 
cell-pro\iferntion and the prncluction of lymph, or runs on to suppuration, 
or to :;,Joughing. We may tbus speak of-I, simple; 2, :wppuralive,· and 
3, gang1·enous osleo-niyt>li~i.s. 

i. Himple osteo-myelUis is constant!~· met with in connPclion with 
o~teitiR and periostiti.;::. Jt i:. present in a circum:-cribed form in m~ny 
cnsc:: of simple fracture, in which, by c::tusing a retrograde mctnmorphosis 
into bone, it gi\•es rise to the so-called pin callu~. The p:.1tholo.!!:ical change 
which characterizes simple O$teo-myclitis is called hy Liddl cormfirotion 
or hepaliwtion of the mnrrow. "The first anatomical alteration io osteo
m\'elitis, beyond mere hyper.-emia of the invohed blood\·cssel::i, appears to 
bC,1' accordin~ to \Voodward, ·'cell multipl:cation affectiug the connce
ti\·c-fo:sue corpu~cles of the marrow, and of the connective tissue sur
roundiug thl' h!oodvess.el::s in the canals of llavers. As a consequence, the 
true 0:3seous tis:.:.ue is encroached upon, and the portions of it which imme
diately adjoin the multiplying- connecti\'e ti.;::.sue disappear. . . . It 
app<•ars probable that the bone Cf'lls which occupy the lacunre 
next to the multiplyin.!! connecti\·e ti,;::.sue themseh·es enlarge and multiply, 
the matrix betwcl'n them being absorbed, and that thus the bone-cells 
thr1m:eh·es contribute to the resulting granulation ti:::.sue. The fat in the 
ndipo,:e-tissue cells of the nrnrt·ow is also absorbed, an<.l these cells nppcar 
to con1..ribute by their multiplication to the granulation tissue formed, as 
is the case in inflammation of the subcutaneous adipose tiR-suc." This 
,!!'ranulntion ti:-sue of simple osteo-myelitis can be well seen in the florid 
button of granulations wbich covers the sawn encl of a bone, in the stump 
of an amputulion. Carnifie<l marrow is of a tou/!h. almost fibrous, consi:.;t
ence, and usually of a more 01· Jess vidd red color, ~omctimes yellowi.-.h 
from the admixture of fat or of imperfectly organized lymph, or deep red, 
or n.lmost black from hemorrhagic extrarnsation, wbicb Lidcll calls 
apoplex.v of the ma1'1'0\L 

Carnified marrow may 7radually return to its normal sta.te, or may run 
on to :.uppuration, or, on the otber hand, may undergo a retrograde metn.-
111orphosis1 giving rise to the formation of a cylinder of bone, and perhaps 
lo c~mp~ete obliteration of the marrow-cavity. 'l'bis i::i a not infrequent 
ternnnat1on of simple osteo.myelitis. 

2 f::itlpp11mtive 0.-;teo-myelitis' may be regarded as a later stage oft he 
r.reccdinK. Jn the larg-e majority of cases, suppurati\'C is preceded hy 
sunpte osteo.myelitls, the lymph-corpuscles of the l!ranulation tissue of the 
latter being con\·erted into pus-corpuscles, and suppuration beginning- in 
~rvcral distinct foci, whicb afterwards coalesce. In some instances. how
e1-er, under the depres:.ing effect of bad bygicnic or constitutional influ
ences, the production of pus is so rapid as to render the supp11rative form 
of the ?i~ea~c to all intents a.ncl purpo,:.es a primar.'' ufft.:ction. If t~10 
pyogen1c change be limited to a small area, the condition known as Cir
r·t1m!icribed f::foppttraiion or .db;scess of Bone is produced-an affection 
which is quite amenable to treatment (see page 636). If, on the other 
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band, the medullary suppuration be cliffused,1 involving, perhap:o:, tlH' whole 
marrow cavity, the affection becomes one of the gra\'Cst character-wirlt>
spread necrosis resultin~ as nn almost necessary consequence, C\'Cll if thC' 
occurrence of pyremia do not lead to a fatal result. 

3. Gangrenous Osteo-niyelitit:; is a comparatively rare affection. fl 
occurs, just as inflammatory gangrPne in other parts, from a higber µ-ralle 
of irrit:ition tban is concerned in the production of the simple or suppurn
tii,.·c varieties. 1Vbcn attacked by gangrenous osteo-myelitis, the marrow 
assumes a very dark, almost black, hue, and bas a gangrenous odor. \r/wn 
examined with tbc n1icroscope1 the cell formations arc, according to Liclell, 
found to have been destroyed, amorphous matter (the d~bri:s of prt'-cxi~t
ing histological structure:;) itlone remainin:r, with perhaps some connccti\'c 
tissue-all stained of a dark color by dccompo;0;ing hrematoidin. The :-:ame 
bone may be, at the same time, affected in a. different part by each of the."e 
varieties of osteo-mvelitis 

Osteo-mrclitis, iu· whate\·er form it appear~, bas a mnrkecl tcnd(•tlCY M 
spread tow'ards the trunk-the upper portion~ of the long bones (at lea~t in 
the case of the femur and humerus, wbich are the bones most often affcctl1d) 
bcinp:- almost always more sel'iousl_r i1wolvf'd than the lower. In a c:1"e, 
bowe\·er, of o~teo-m:rclitis affecting the tibia, obsen·ed by 11 . Allen, tht· 
lower portion of the medulla was most inflamed. 

Beside the immed iate risks of osteo-myel iti~ . of which the chief is un
questionably the occurrence of pyremfo. serious consequences may l'n:->ue 
from the implication of the other cou:-;tituents of the affected bonP; thu-;1 

as the result of secondary osteitis, there may be caries or nec1·0,'iis, which 
may invoh·e the internal laminoo only (central neerosis), or, if accom
panied with diffuse periostitis and subperiosteal abscess, may inrnh·e the 
external laminre only (peripheral necrosis), or may cause the destruction 
of tbe whole thickness of tlic shaft (total ne.croxis). Again, from cxten· 
sion in a longitudinal direction, separation of the epiphyses may follow, 
or, the cpiphyses thcmseh·cs being iavoh'ed, ulceration of the articulfltin,!? 
cartilage~ and secondary pyarlhrosis of the neig-hhoring joints may en:->ul'. 

Symptoms and Diagno.1.:,is of Osteo-myelitis.-Simple ostco-myeliti:i j .. 

ordinarily ftttended by no recognizable symptomi:;, bein!.!' indeed u:-.uatly n 
couservati\·e process which ca.n scarcely be called morliid. When it doe:-> 
pass the border-line between health and di::;ea~e. its symptom:-1 are indi~
tinguishnble from those of the osteitis and perioslitis by which it is accom
panied. Even suppurati\·e and gangrenous o~teo-myclitis can rnr<'l~· bl' 
recognized during life, unless the bone n.ffccted be iD ttn unhenled stump, 
wben tbe protrusion from the mnrrow-ca.vity of a suppurating or ::;lou)!hin~ 
fungous mass, or an exploration with the finger or probe, would, of cour~l', 
indicate the nature of the affection. Under otbercircl1msta.nces, tbe ... smp
toms will be usually completely masked by those of tbe accompa1.1yin!! 
diffuse periostitis; if, howe\·er, as remarked by Lidell, tbe free 10c1:-<ion:-. 
which \\·ere recommended for the latter affection should fail in n.11\· ca~e to 
give relief, the surg-con would 1n·operl.v infer that the medullarycii\'iLy WO" 

involved. A similar inference would bcjustifia.ble from the oecurrcnc~ of 
pyartbro:-1is, or epipbp:.en.J separat ion, or e,·en from the pain and con-;utu· 
tional disturbance being more intense than could he accounted for by the 
ex iRtcnce of osteitis and periostitis alone. 

Treatmenl.-The treatment of simple oxleo-11iyelihs is essentially t~iat 

~:1cuoa~~ ;l~t~~)~~:~re oi~c:l~~~e t~~s~~-ng~ r'~~~al c~~~;!~1~e w~ ~h s~~:i::.a~~ ~: ~:;~~ 
1 ~h_is is the only form of the disease which is recogniztld under the name o! 03tW 

wyehtis by wauy systt!matic writ..:rs. 
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myditis be ascertained, an altempt may be made to preserve the limb by 
making one or more ope!1ings with the crown .of a small trcphinc, so as to 
expose the marrow-cav11y and allow the £>X1t of pus. 1'hl' :;ubsequent 
treatment is that already described in speaki ng of trephining for osteiti~. 
Thii; plan was employed in the year 1798, by the late Dr. Nathan Smit.h, 
with the happiest results, and bas been morC' recently adopted by his sou, 
)lor\·eD Smith, and by sHeral other surgC>ons, i11cluding Frank, Boeckel, 
Ptfan, and mysE>lf. If the affection in,·olve the whole extent of the 
nie<lulln-particularly if pyarlbrosis have occurrerl-ampntation or ex
cioion, according to the nature of tbe bone, may be required. If a shor t 
bone, such as the astra~alus, be inrnlvcd (which is !'eldom the case), exciRiou 
ma\' suffice; but in the case of the long bones, the choice will lie between 
amjrntation and clisarticulation. Amputation in the continuity of the 
nffectecl bone should be rejected, as the disease \\'Ollid almost certainly reeur 
in the part that would be left; hence, clisarticulation, in thec:af:e of hUmeru::; 
ur femur, and the same, or a111putation of the thigh or arm, in the cai:;c of 
hones of the le~ or forf'arm, are the operations to be recommended. Dis
articulation, under thf'Se circumstance!:=, proved ve ry successful in the hands 
of J . Roux and Arlaud, 20 cases, of which 2 were at the hip.joint, hrwing 
al! terminated in rPcovery. 1 The operat ion should be performed, ifpo8siblc, 
before the development of pyremic symptom~. but has been resorted to with 
~uccess even at a ht er period by Sir Joseph Fayrer. Gan91·enous osteo
myelil/.<;, if recognized during- life, would require amputation even more 
imperativcl.v than the suppurati,·e form of tile disease. 

It is, perhrips, scnrcely neces$ary to say that amputation should not in 
any case be employed, unless not only the Rurg-eon be \\'ell convinced that 
diffuse suppurntive or gangrenous o.steo.myel iti s is actually prei<eut, but 
unless also the affection is rnnning so acut(> n. course as to endauger Jife_ 
and unle~s consernitive treatment, especially the use of the trcphine, or, 
which Koplik and Yan Arsdale prefer, sub-periosteal excision, has failed 
tog-ire relief. A large number of cases of osteo.myelitis run a compara
tively chronic course, proclucin:,r more or less extensive necro~iR, but at 
no time placing: life in imminent clanger; as a rule, no amputation would 
bcju::;tifiable under such circumstances, but t he dead bone should be dealt 
with a~ in ca~cs of nC'crosis from any other cause. 

Epiphysitis.-Under this name, i\lacnamara describes a slate of 
~nflannuation often running on to suppuration, occu rring in children at the 
Juncture of the epiph.n;is and diaphy;;:is of a long bone. The affection is 
apt to be mi5taken for arthriti~ of the neighboring joint, but can be di:;.;
tinguishcd by careful examination. rrhe g-enernl f,;ymptoms corre:-poncl 
pretty closely witb those of ditfu.c::e periostitis, which indeed oflcn follows 
~he. ~l'iginal affection. The treatment consi!':tS in making an early and free 
mc1:<1011, with ai.tention to draina;:re, etc., and in supporti ng the patient by 
thc.m;e of quinia and alcobol. [f the symptoms persist, the meclullary 
cavity. should be ope11ed ns in suppurnlive osteo-myclitis; amputn.tion may 
sometimes be required . 

. Ci~cumscribed Suppuration or Abscess of Bone.-This painful 
nfl~ct1on may occur in any part of a bone, but is most common in the 
~rt1culnr extremi ties, as in the head of the t ibia. The course oft he disease 
is USl~ally \"Cry chronic, and is marked by symptoms of localized osteitis, 
especially tenderness and pain, which is most severe at ni;:rht, and is aggra.
ratcd by walking or otbcr c·xertion. rrhere is often some swelling and 
rcdne:.-s of the skin, with concomitant periostitis. Abscess of bone ha.s 
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been met with under se\·ernl condiliom;, which haxe bePn described a~ di5. 
ti net affections, though tbe pathology of all i~ the on me. Thus ( l) 1hert' 
may be caries of the superficial portion of the bone, a narrow cbnnrwl 
leading down to the focus of suppuration (ns in tbe celebrated cn:-;e recordNI 
b,r Hey, of Leeds) i or (2) thcrn ma,v be wbnt i\Inrkoe has well dt•:-;erihl·d 
a:;" chronic sinuous nb:3ce~s of bone," in which an abscess origi11ntill,I! in 
th<> interior of a bone makes it:; way toward::; the surface, and obtain:-; au 
imperfect vent by perforating the external compact layer; or (3) tlwrc 
may be an absces:o; entirely surrounded by bone-slruclure, as in cn~cs 

Fw.340.-Ahsce:;sintibia; Brodie's case. 

recorded by Sir Benjamin Brodie. The only affections with which alJ,-ce~" 
of bone is likeh· to be confounded arc ostcitis, cirrum:-'cribed o .... tco
myt'litis, stoppi1lg short of the production of pus, ccntrnl nccro:::ii", nud 
cystic growths ori~inu.ting within the bone. A rnbtake under these cir
cumstances would, however, be of no practical importante, a~ the ))llllle 
treatment would answer in either contingency. 

Trt'almenl.-'l'hc treatment com~ists in perforating the compnrt !'Uh· 
stance with a trcphine at the most tt>nder point, so a::> to ,rri\·e free rent lO 
the contained pus, as was done by Nathan Smith. in 1198, iu a ca~e of 
diffused medullary suppur::nion (see pa.ge G35). A ~mall trcphinc :-'!wuld 
be used, the bone hciug fir:-;t expo~ed b.'' 111ea11s of a hUitablc'incision. and 
the opening subsequently l·nlarg:ed as much as may be nece.ssaty i ff tht' 
ahscess be not rcnclicd by the ::iperturc thus made, perforations in va.riou,; 
directions may be made 1 hroug-h the opcuin,!{ with a dl'ill or other suitnbll' 
instrument. The caviw of the absee.ss is sometimes found lined with ~rnuu
lntions, forming what h. called a pyogcnic membrane, or the 1:1urrou~1ling 
bone may be roug-h and carious. Ia the fornwr ca1'e the curette, nncl 111 the 
!alter the gouge, );hould be freely Utied; while if a :sequcstrum IJc found 
it mu~t of course be removed. aud the case trealt•d a:'l one of necrosis. Tb~ 
u~e of the trephine for abscess in hone is u:-;ually suid to ha,·c originawJ 
with Brodie, a11d to that distinguished surgeon i,.., undoubtedly ~ut' tl 1~ 
credit. of baviaa- popularized the operation in modern time::'. Jl 1s, .hoi~
C\'Ct", 3.11 oJd mode Of treatment, having been well dc;-;cribed h.\· DarnJ, !D 
an es::.::ay which received the prize of the Royal Academy of 8urircry in 
I 164, and by Bromfeild in 11rn. Still earlier the operation bad hl•cn J~r· 
formed b.v Petit (who died in I 750 J, an<l h.'· Walker. of Vir,!riniu (in l~·ll); 
nud :n a lat~r period h>' Hey, of Leeds (1787), and by SimOll:::i, of ::;oi.ltb 
Carolina (1825)-Broclie's fir:sl ca:se not occurring until 1828. 
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The operation ~honlcl he performed as soon ns tbc dcep-sc>n1ed pain and 
othrr :wmptom~ render the exiBtencc of nn nbsre~s probable; and if no 
pu:.: be ~found, relier will probably be afforded by the din1inution of tension 
and pressure. Jf the operation should be <lc>layecl, there would be rrason 
to fear th11t the absce88 might perforate the articular <·nstilnpc, an<l invoh1 e 
the neighboring joi~lt-nn ncciclc_nt which n~igbt ma~e it necessary to re~ort 
tiJ excbion

1 
or possibly amputat100. Special trephincs h:we been clev11'ccl 

Jn· :McArdle, for u~e in cases of deep-seated bone di~ease, the Jeng-th of the 
clitting portion of the in~trument being from four to six times that of the 
ordinarytrepbine. 

Car ies.-Cnries i1' the nnmc applied to UlcPralion of the Osseo11s 
Tissue, 1 and it bears precii'ely the ~nme relatioo to inflammation of bone 
tbnt ordinary ulceration does to iofhimmation of tbe soft par ts. Se\•eral 
varieties of caries are described by systematic writers-such ns the cir
cumscribed, cliffu~f', or phagedronic-the Rimple, scrofulous, syphilitic, etc. 
In curie~, as in common ulceration, the dead tissue is thrown off in a state 
of solution, or in very minute particles; whereas in necro:;;.is (as in ordi
nar~' gangrene) com.iclernble masses are ejected at once. Tbe term carfrs 
11ecrotica is ll~t'd by son1e writers to signify an intermediate condition, 
nnalogous to what mi~ht he called µangrenous ulceration of the !'Oft tis~ues. 
The term carie:& i~ strictly ::ipplit"able onl.v to the degenerative proce::-::; in 
which the t'lfete materia l i~ caot uff or <·jected-tbat in which tbe product~ 
of degeneration nre nl;sorbed being mo1·e properly dc:;ignated as inien;tilial 
absorptwn.2 Cariou~ bone is porou:-5 and fragi le, u~ually 
of a dark gray or brown hue, and pre:--entin!? numerous 
hollows and cavities1 which are filled with the products 
of disin1egration, often intermingled with necro~ed frag
ment5. The :;;urrounding bone is usually iudurated, 
though, especially in the ~crofulous variety, it is often 
in a !ltnte of mcdullization-fungous granulations O\'Cr

lapping and masking- the carious portion. Carious bone 
is sometime~, thou_g-h not usually, Eensiti\'e; bleeds when 
touched with a proUe; and may be felt to Ue softer than 
in the normal co11dition. The disinte(!rated material de-

~~dd v~·~i~1uRca;~~~~t~~. b'~'~t~ c~~~!~{i5a r0 i;1~~!·g~ ~~i~u ~:~l~s~l~ ~~~~ 
correspond inµ- in chemical composition to the salts of !Jone. 
Superficial curies is accompnniPd with localized perio~titis, 
the periosteum being loosened and thickened, and present
ing a pink, Yillous appearance; these villous-looking granu
lations occupy the depres:3ions of the subjacent bone. 

The Rymptoms of caries are those of osteitis compli
ca.tect by an abscess leading to the softened bone; there 
cnnnot be true caries \Vithout suppunition. When the 
~1~ne cnn be felt (as it usually can by using Sayre's 

~~:~~~~r 1~;::;a~~1~e~; ~~~~~li~i.'\~~·l~i~i:~~1~u~:1i~,:~ 111~~1'~111; ~1~i I~ (l1•wm.) 

fiex1ble bougic, tipped with the end of' a female catheter), the diagnosis is 
ensy:-but undei· otlicr circ.:umsrnnces can only be made by oUsen·ing- the 
pers1~tence o~ tlie !-iuppurntion anti other r:.ymptom:3 without obvious cause, 
and by cbcm1cal examination of tbe pus, which, when proceeding from 

~i~c!1~~1~ )w:~!~~l~;~~ta t~~t1i~:: J~s~==e~0 a~c;j~~~:! ~~.ez;:/:"n~~ ~~~ iic~~1 ~!.~t~1t,h~r:~~:~ 
au;g!;'~~rkable cases of this kind have been recordi::d by Barbieri, Billroth, and other 
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diseased bone, contains an excess of phosphate of lime. Caries 1irny he 
secondary to disease of the soft parts (as in certain itl\'eterate ulcers, ·par. 
ticularly of the lower extrem ities), or may he a primary affection. In tlw 
latter case it particularly inrnlves the cancellated tissue, and is thu~ mo~t 
common in the short or sponµ-y bones, and in the articulating extremitii:~ 
of the Jong bones-in which situation it not unfrequently leads to destrur. 
ti,-e disorganization of tbe neighboring joints. Recovery from caries, n!-i 
from ulceration of the soft parts, is effected by granulation and cicntrizn. 
tion-a dense fibrous structure, or an imperfect form of bone, taking thl' 
place of the tissue which has been destroyed. 

Treatm.enl.-Tbe treatment of car ies must be both constitutionnl nnd 
local. If the patient he syphilitic, iodide of potassium mny be nclmiui~
tered, or if of a scrofulous dhithesis, cod-liver oil with the iodide of irou 
'l'he hygienic condition should recei\·e carefu l attention, and in many ca:-oc~ 
a change of air, especially residence at the seashore, will prom of grcnt 
benefit. The local treatment du1·ing the early stages of tbe disense, wbilc 
the ulcerath·e process is nd\•anciog, shou ld usually consist merely iu keeping 
the parts clean and free from external sources of irritation. When the 
acute :;ymptoms have subsided, an attempt may be made to remove tlw 
<lisea~etl bone by means of applications of iodine or of the mineral acid~. 
Chn:;saignac has highly recommended the use of dilute muriatic acid, which 
is injected through the fistu lre which lead to the carious bone, and Jlorri~ 
employs the same acid in conjunction with pep~in. Pollock used dilute 
sulphuric acid, applied witb a camePs-hair bl'ubh, a.fter turning back the 
soft pa1ts. The use of caustics, or C\'en of the actual cautcry, \ms likewi~e 

been ad\•ised by various surgeons, and may 

J 
~~c~~-i/~~t~1,1?; t;:~~~~~ \~=:~~11lroJ~~:~·b~ 1~~~:~: 
nrny be used as an injection, nnd bas often 

~~:c;1e 0:c:~::~:~~ it~ 1~6: ~:i 11:,~·io:tfo~1:1~I~~ 
R. Zinci sulphatis, cupri su lphatis, 1iii. gr 

~- xv; liq. plumbi subacetatis, 13"-:<j acid. 
, acct. clilut. f3iijss. )1. Great advantaJ,rf 

may sometimes be deri\•ed from the use of 
an oakum selon drawn through the cn_riou., 
bone, as recommended by Sayre. Wheu 
the carious bone can be renchcd from the 
surface, it may be scraped or cutawaywitb 

f'IG.342.-Gouge- Fm. 343.-uurr· a gouge _or gouge.forceps, or with a bur1-
forceps. hea'1 drill. head drill or osteotrile. The process .::;hould 

he contin ued until all the diseased bone ha~ 
been removed, which may usually be knO\Yll by the hardness and den~ity 
of the surrounding health_,- pa.rt; if the latter be softened by inflammat~ou 

;~~ai~~r~~~ 11re1~aro~~o\~1 t~~~t~1eofh~~a!~~n~~~acr~~~~l~~;~~c~vl~~~ ~:!:~~1j 
becoming white, gray, or black. 'When the disease is very extcasirc, n.i 
where it inYolvcs the whole or greater part of one of the tar::.al bonl'fl, ?r 
the articulating extremity of a. long bone, \'ery free g·ouging (wbich 8Cd1l
lot has recommended under the name of 6uidem.ent) may be employ~d, 
though. in many cases excisio11 will be preferable. Finally, amputal!011 

may he necessary to pre\'ent fatal exhau stion. Before, however, resorting 
to so grave an operation- and this remark applies in a Jess degree to a.ny 
cutting operation for caries-the surgeon must consider that the nffecuon_ 
with which be has to deal is essent ially of a chronic nature, and ma~ 
persist for many years, end ing pcrbaps1 even tually 1 in spontaneous recol"Cr)'i 
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hcnc(' in runny cases, particularly with patient~ who, from their social con
ditior;, can afford to be inntlids, it will be more prudent, as long as life i~ 
aot endangered, to a\·oid modes of treatment which are in thcmsclve 
nece:::iiarily attended with considerable risk. 
Necrosis.-~ccro:::.is is Lhe name gi,·en to mortification of bone; like 

)!fln,zrenc of the. soft parts, it may be acute or chronic, dry or mois t, in
flammatory, senile, etc 

Causes.-'l'be most frequent immediate caw:;e of necrosis is O::itcitis, 
occurring as a complication of yeriostiti~, of ostco-myelitis,_ or of both. 
~ecrosis may, bowe\·er, rc~ult (Just as _!!'angrene of the soft tissue!->) from 
external violence dcpri,·ing the part of vitality, without the inten·cntion 
ofinflammntion. l!mler the:::c circu1m:.rnnce~, or in any ca~e in which the 
hone is s11ddenly killed, if the cancellated f'itructme be involved (the blood 
11nd other fluids remaining- in the part) 1 the necro~is is of the mois.t va
ridy ; this form of necro:-is corresponds to the 11wphilfr gangrene of bone 
vf Lidell. In the large majority of cn:-:es, howe\'CJ', necro~is is ~lowly 
dercloped by the affected bone being clepri\·ccl of its nornrnl :0:11pply of 
blood; the compact structure is then chidly i1woh·ecl, and the phenomena 
of dry (Jr 01·di11a1·y necro:o1is are pres.ented. Thus in osteitis, the capillaries 
of the Tlarersian cauals becorue strnngulated, as it were, again~t the sur
rounding bony walls, and death of the part rc:-.ults as a con~equence of 
arre~ted circulation. Among the more remote cause," of necro~is may he 
particularly mentioned scroruh\ and ~yphilis, e . ..;posure to beat 01· cold, the 
application of caustics, exposure to the fumes of pho1->phorus, etc. The 
boae:) most often affected are the tibia, femur, humerus, phalanges, skull, 
lower jaw, clavicle, and ulna i unlike caries, necrosis 
attacks the shafts, in preference to the articulating ex
tremitie~, of tbe long bones. ~ ecrosis id not \'Cry com
mon in young childrf'n (though it may occm among t be 
sequelre of the erupt.i\·e feverF=>), being- most frequent in 
early adult life i it is somet imes seen, like ordinary senile 
{!an~rcne, as a coni::equence simply of the diminished 
rit:ility of old age. Bone deprived of its pt'riosle1on 
U!'ually, though not nece:;snrily, becomes necrosed; if 
both pe1~io~leton and medulla peri:sb, necrosis is almost 
certain to follow. 

Dry Ne('rasis.-Bone affected with dry or ordinary 
uecro:"is is bard, and of an opaque, yellow ish-white 
hue, though it may become blackened from exposure; 
it is in:;en:_-;ible, souo1·ous when struck with a probe, 
an.a does not bleed. It may be, according to the pan 
attected, peripheral, ('entral, or total (sec p. G34 ). 
The dead hone is at fir~t connected with the ~urronnd
ing pans, but becomes gradually loose11ecl, and is finally 
~eparnt1::d and thrown off as an exfoliafion. While 
the process of loosening is going- on, the periosteum, if 
not destroyed, furnishf'S new boae, which oft.en form~ a 
~heath. nt·ound the dead portion, which is then said to be 
rnuagrnated, and when separated constitutes a .i;eques
tn11n. The separation is effected, not, as was formerly 
s~pposed, at the expense of the dead part, by aLso rp
tion, bu~ at tbe expense of the surround ing living 
~)one, which undergoes medullization, and is con\'e rtcd 
lilt?~ layer of granulations. 1'he free surface of an ex
folrntwn, or of a sequestrum , is pretty ~mooth, but the 
rclgc:, aud deeper surfacf'S prcseut u. raggC'cl or worm-eaten appearance, 
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with depres~ions corre~poncling to the granulationc,; by which lh<'y hare 
been surrounded. The ~heath of bone which Cll\'elops. a scqucstrum j~ 
called tbe involucrurn; this usually pre~<'nts numerou~ round or oral 
openings which are called cloaca:, and through which the cxtru~ion of tlw 
scque:-;trum is eYentualJ_,. accomplished. Jt occa10ionally happens, in cn . .,t•s 
of total necrosis, that, while the original bone is pcrbhing, aud the pcrio1'
teum furnil'.ihiog a new osseous ~heath, the rnedulla likflwi:se, li.r a JH'Ucl"~R 
of retrograde metamorphosii::, becomes partia ll y 0~!-5ifiNl, 1 und the oeques
trum is thus Rurrouncled on both side:;; by li,·ing bone. 

Afoist Necrosis.-This, which is a comparath•ely rare form of 
is well described by Lidell under the name of' Mephilic Ga11y1·e11e 
Bone. This form of the clisea~e manife!itS its peculiarities chiefly in 
cancellated structure of honC', which, when thus attacked, is moist, more 
or Jess softened, and of a dirty gray or greenb;b.brown hue, with un 
extremely offenshe orlor. This form of necrosis may orca~ionally he 
seen in compound frncturcs, in what Dupuytren called primary :-;plintcrs 
(sec pp. 187, ~H), if these be not promptly removed i it may al:->o rc .... ult 
from vio lent contusion of bone, being thus more frequent, probably, in 
militnry than in ch1 il practice. l\ioist necrosis is always total-in\'Oh'iuJ!, 
that is, tLe whole thickness of the affected bone; there is little or no effort 
at repair on the part of nature in tbe~e cases, the perio:steurn either ibclf 
sloughing, or at bcf.:.t furnishing but a few imperfect nodules of bone. 
· f:3ym,ptoms of Necrosis.-Tbe symptom~ of nC'crosis may be described 11s 

belonging to two periods, that in which the bone is dying, and that in 
which its f'eparation as an e:doliation or sequestrum is effected; in moi,.L 
neC"rnsis, as the bone is at once depri ,·ed of \•itality 1 the first sta,!!e is ab-l'nt 
'fhc symptoms of the lirst stage of necrnsiR are tbo:-::e of o~teiti:s. it twin~ 
impossible to decide, before the occurrence of suppurntion, whether necro:ois 
is or is not about to otcur. The death of any portion of the O.::i~l'Otl:i 

skeleton is usually, though not inrnriri
bly, attended Uy exten~i\'C suppuration 
of Lhe Rof't parts,2 the abscc,..:c:s tbu .. 
formed gradually contracting- to sinu,;e,.. 
through which, if a probe be pas:'ed, the 
necrosed bone can Ue readily rccogniz.ed 
by the bard and rough sem~ation whil'b 
it communicates. In ca~es of central 
necrosis, the diag-nosi:; can only he cer· 
tainly made if cloacre exi:->t, throuµ-h 
which the dead bone can be felt: if there 
be no cloacre, the affection n1ay be iudi.:· 
tinguishable from chronic ostciti", or (a,; 
already mentioned) from circum:::eribed 
ab:-;cess of bone. The fir.st :;tai.re of 
nccro:::is is attended with a good den\ uf 

~~~t~~~ust~~~~~e~l i~1\~~·.~a ;~:1 o~:~~~~:::n~f 
suppuration, though occasionnl exricerba· 
tions may be obsen·ed during the wbole 
process of exfoliation. During the i:ec· 
ond stage, the dead bone acts as a for· 

be~nTl1~~~t t:ecJ z1;s l~~~~a~~:c;1 :~~~:~~~!;;a~;~;:1:1 ~11~~l~l!!o~~i~:1~ ;11~: tt~~= ;,e;;n:~ 
planation appears to ha\·e lieen first givt!n by Oilier (se~ pp. 249 et Stl'J.)· 

i! Necrosis without suppuration has been ol>s.erved by Stauley, Paget, and Murunl 
Baker. 
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ci"n body, keeping up the discharge and furnishing the neces~ary irrita
ti~n to effect its own septll'ation and to excite the osteogcnetic function of 
the pcrio!:'tcum, by which the process of repair is chiefly accomplished. 
'!'he time 1·equired for the :;eparation of a necrosed portion of bone ntl'ic:-; 
from a fe"' weeks to many years; it is usually less for the upper than for 
the lower extremity, and, other things being equal, is proportionally 
.;horter as the nccro:::iis is more circun1scribed and supedlciul. 

Prognoiii,~.-'L'he progno:-;is of necrosis, in the large majority of cases, is 
tin·ornble. It is Yery seldom that th<' disease, attacking the shaft of a bone, 
l'Xlends beyond the epiphy!:'eal lines, and after the removal of the dead 
parts the repair will usually be found so complete as to preserre the utility 
of the limb. In some vcr.\• acute cases, a~ in necrosis resulting from suh· 
pcriostcal absces~. life may be cndangereJ during the first ~tage of the 
affection, and at a later period death may occasionally occur from exhaus· 
tion or from py~min. The latter disease not unfrequently causes a fatal 
n'sult in cases of moi:-t necro~is. Special rif'.ks attend necrosis in certoin 
~ituation~ i thus in the 1:>kull, there i!:; danger of ~econdary meningitis or 
el'rcbrnl abscC'ss; in the ribs, of empycn1a; and in the patella, of destruc· 
tire innamm:ttion of the knee-joint-while an exfolintion from the ]JOI:>· 

lerior s111fatP of the femur may penetrate the poplitcal artery and lend 
to fatal hemorrhng-e. 

Treatmenl.-'L'lic treatment of thC' first stage of necrosis consists in en. 
dea\·oring to moderate the inflammation upon which tbe alfeclion depends, 
and in freely opening any abscc~;:<CS \vhich may form. During the time 
occupied Ly the loo~ening of tlie dead bone, no operative treatment is, as a 
rnle, admi~~ible, and the ~urJ!l'On should contrnt hi1rn:)elf with such rueasure!'i 
a/' may scn·r to 111ai11tain the pati(:nt's hen Ith. As soon as the nl'crosed 
p(Jrtion Im::; become cletnchNl (not before, unle!-'t:l iu \·err exceptional cases), 
it i-;hould be remo\·ed, nature beinp: rarely able to effect it~ extru~ion-
1hou:.rh 01.:casionally (especially in children) a piece of dead bone will be 
found protruding from the :-:;oft part..-, when it may be readily pulled a,way. 
In ca1'e of an e:i:foliolion (if there i:; no inrnginating sheath), it will be 
.;ufficicnt, when the bone is founcl by the prol.ie to be loose, to di\·ide the 
~oft parts, and tilt up tbe detached fragn1e11t or ~cale from the >:>ubjaeent 

~;;~~~~~·il~t?1~ 1 t~~ 1~~~~~1 ~0~~ ~,~\i.r~~t~~a~ 1~1; 1 ~;:i~~,?,~· ~~\:~~d,1~,~~1~1 ;~~-'~:~~~ i~~ 
1l1e necro~ed bone be in the form of a seq11esfr111n

1 
the operation is more 

eornplicated: an incbion :-.hould, in this case, be made clown to the bone, 
in the line of the principal cloacre, joining t\\·o or more of them, if there be 
~l' 1'Cral, in :::.uch a manner as to axoid the chief nssel!'i and uen-e::;. In !'Ome 
1·use::;, if a clonca be large, it may be possible to withdraw the st::>que~trum 
1l~ro11gh it, didding the dead bone, if necc~i::ury, into two portions by meani-; 
ol rut_tin!!·plier.s prc\·iot~r-.Jy introduced. The cloac::e may be enlarged with 
ln·phmel', .gouge:, o.r cbt!-els, or the portions of new bone Uctwcen t~em 

:\
1

1~ \~:1~1::11\~~:~~1U b~\ ;1~1 tt!.? ~5r!~,~;~' ~~tu\~~f ~iio~·~f f~5bJ~rf~~~~~~~~ "~ ~~i~n;; !~~:=~:~ 
meal, n:'l the exigeneirR of the ca:;.e may require. It is usually possible to 
dekruune beforehand thnt a. scquestrum is loose by introducing a probe 

~~·lri~~g~1 ~~-l~:~\~~t~J6~ir~~~~?u0c~tr~~ t~:o g;~e~~:c~.hr~t~g~~~~:~;i1;~,~~ o1;:;~,\r~~~'. 
howe\'eri th~t a.t the operation the e:equestrum i~ found to be only partially 
1k·t.nchccl., bnnging with it, when wrenched away

1 
a portion of Jiving and 

1~1~~~1~11~11~ I ~~011i11;,e:lis~~.e~ l~~?c~· ~al~· ~i;~ 1 !~,~·~ t?~1 !~t~~n~~ ~ a/o o~·c~o~~%~e:~~s~~~ i~ 
~c<1ucst~~m may be surrounded with carious bone, which must then be re-
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mond with the gouge. It is important that the rasity should he thor. 
oughly exposed, and any ov<'rhnn1.dog edges of hone cut awa_v, so that thl' 
i:.:oft tissues may br drawn in ft om the neighhorhood of the wound, nnd 
that this may bertl firmly fron1 below. Neuber, Lange, and Gerster a .... :-;i-.t 

Fia.3-16.-Sequestnun forcepF FIG. 347.-Necro~i~ of femur. followlng gun•bo1 
fr11cture. (t"rom a::pecimeu intbe111useuruof1hr 
Epi~CO!Jal llO~J•ital.) 

the closure of the ca,·it~' b_y depressing the :::art parts and fixing them to 
ih ba!'ie with strong, htraig-ht needle:-;, and graft8 of decalcified bone han 
1Jeen successfu11y employed by :Senn, Poocet, Kiimmel, Babey, Dearer. 
Curtis, and other surgeon:i. The after.treatment tonsi::;b in applying a 
light clreBfiillf!', and in placing the limb, if the inrnlucrum be thin, on 11 
suitaiJ\e splint, so as to prevent deformity from bending. 

ln ncute necrosis resulting from suiJperio~tt..•nl ab~ces::i, when the wholt 
cliaph_p;is of a long- bone bas peri:::,,hed, Holme:; and Giraldb recommentl 
that the part sliould be rt•movcd as soon as the patient bas rallied from 
the first shock of the affection. The operation, "hich bas been succt'-~· 
fully resorted to by Ilolmes, Letenneur, McDougall, Spence, Hen th, Dupla~ 
\\Teinkcbn_cr, Bockcnheimer, Pye, Sbrndy, and my~etr, requires a very fn·t 
incision, dividing the pcrio~teum which will be found entirely scporat~tl. 
the bone being then hi~cctcd with a chain-HtW, and wrenched from Jh 
cpiphyseal lines by means of the lion.jawed forceps (l<,ig. 377) .. The bont· 
most commonly affected is the tibia, hut Bockenheirner's operation was Oii 
the femur, anfl Shradv 1s on the humeruFi. E"en if the limb he left pt~· 
fectly flail-like at the th10, it. probably will become cOntiolidaLed, and ultt· 
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match' us<'ful. My own experience in this procedure is limited to three 
cn~e::1,' in one of whicb I removed the whole humerus (at t\,-o operations), 
in one the whole clavicle, and in the third the upper half of the tibia. Ia 
the two latter cases, the bone was completely reproduced, and in the 
former, though the a.rm was much shortened, a very useful limb resulted. 
Poncet haRtened the cure, io a case of necrosis in which the periostcum 
was parlially destroyed, hy_ inserting grafts from the bone8 of a dead 
infant and from those of a. kid 

'l'he rule which has been girnn, not to operate in cases of necrosii-i until 
nature has effected the separation of the dead fragment, applies particularly 
to ca~es of ordinary dry necrof.:.iS. In the moist variety of the disease, 
~lionlli it be recognized during life, it would be, 1 think, right to attempt 
the removal of the dead bone at an eal'l icr period. rrhe risk of pyremia. 
would probably be thus lessened, while the condition of the patient could 
not be seriously aggra,·atccl. 

Necrosis, affecting one of the spongy bones, as of the tarsus, or the 
articular ('Xtremity of a long- bone, may require excision or possibly ampu
talio11. '!'be latter operation may al:iO becomP necessal'y if the disease be 
so situated that the sequestrum c:an not be ~afcly remo\·ed, as in the femur 
represented in the accompanying illustration (Pig. 341), from a case in 
which my former collrague, Prof. Forbes, amputatt-d at the hip-joint; or 
amputation may likewise be req uired in any case, if life be endangered 
from ex haustion and long-continued suppuration. 

NoN-1NFLA~DIATORY STRUCTL:RAL D1sEASES OF BONE 

Uoi:ler this bend may be enumerated Hypertrophy and Atrophy, Rickets, 
o~teomalacia, Tubercle, Scrofula, Syphilis, and various forms of rrumor. 

Hypertrophy, wben not the result of inflammation, appears as a form 
of exostosis, constitutin~ the rnriety known as O . .;teoma (see page 536): 
when resulting- from inflammation, it recei\'es the name of Perioslosis. In 
neither case doe,; the affection admit of treatment. 

Atrophy of bone often occurs simply as a seni le change, hut may a.lso 
result from injuries, as contusions or fractures. or from mere disuse. It is 
not nnfrequently met with as the re~ult of a. fall, in 
the neck of the thigh-bone in old persons, where it 
gi\•es rise to short~ni og- 1 anrl may be mi:--taken for 
fracture of the part (Fig'. 348). The on\~· admi;.:f.l.i
hle treatment consists in the application of a high
soled ~hoe. 

Rickets is described ln- man,- writers as a dis
e11se of the bones, but is i1:i this ~\·ork considered to 
be a general affection, and as such has alrea<lv re-
ceived nttention (sec pa,ze 4i5). ~ 

Osteomalacia, Mollities Ossium or Fra-

f,i~~!~s ap~::i~~:,1\;~,:~f ud~~·e~~~~l11e~ t~:cs~rc~:~fi1e~ ~ 
~;:ti~~~i~~~s t~~or~~I~~~ mt~n,"~~i~~i s~~1 !n ~~~~~ d:~~~: 
malacia should he strictly confineli, consists in an 
nhsorption of the earthy cou~tituents of bone, the 

~f~~-~:~~~~~- be~1fe ~~::r 0/~1~~~~~e~~1:~~s~~s: ~~~~~!~~ F~~~:!r-;~~~1i:~ ~1~~~~~~.~ 1 
part1cul?rly the bones of the trunk, e~peciall_y the pelvis 
~where 1~ the female it may impede parturition), while tbe former is more 
common lll the bones of the extremities. Several bones are usually affected. 
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The softening pr0ces~ begins at the centre nnd spreads outwards; th(' 
cancellou'! strncturc is dilated, it s cells being· fill ed with reel jelly.like mat. 
ter, consisting of fat, oil. blood, and nucleated rorpu~cles. Jf the compnN 
structure he not involved , the bone is rcndcrl'd brittle and liable to frtH'· 
tore, as in rcmarkahlc cru::es reported by Tyrrell, Arnott, R. W. Smith, 
Joseph Jones, and Blanchard. If the whole tbickness of the bone, on the 
other hand, be inrnhcd, it becomes pliable and easily bent, the mostcurioui:1 
distortions resulting, as in the oft-quoted case of :i\Inclnme Supiot. 'l'hc 
disease seldom occurs in rhi ldhood, but usually in early adult or middle 
life; it is more common in women than in men, and often appears to ha\'C 
been induced by p1·egnancy or partu_rition. It is sometimes hereditnrv, 
and, according to Ilcitzmann , may like rickets be artificially produced lir 
long administration of lnctic acid. I t iR not unrommon among the in::ane. 

Symptoms.-The ea rly symptoms arc generally obscure, consi!-iting 
chiefly in \~ague pains, which are probrthly considered rheumatic. Some
times the giving away of the limb~, the bo11es being either fractured or 
bent, is tbc first circ11mstance which attracts attention. The tirine, nnd 
!:!Omctimcs the other secretions, contain an abnormal quantity or pho:.;. 
phates; and in a ca!'c recorded by Macintyre, the urine contained al~o a 
forRe amo1rnt of animal matter or an albuminous nature. As the di!<.ease 
progres!'=es, the patient becomes bed-riddeu, and may remain in this stat~ 
for many years, eventually dying from s imple exhaustion, or from i:;ome 
independent affection i in other cases, the viscera may become fatally de
ranged by the pressure of the distorted bon.v pariett'S. 

Diagnosis.-I n its earl,\7 stages, osteomalacia is liable to be confounded 
witb Rheumatism, an cl the diagnosis may not be possible until the appcar
nncc or phosphates in the urinr, and the morllid condition of the bone~. 
rHcal the nature or the affection. From Rickell'3 it may be distinguished 
hY ob!'=erving- that osteomalacia1 is a disease of adult life, and racbitis of 
i1~fancy. The tendency to fracture, which g-ives to the cli:-.ease tbenameor 
fragilitas ossium, may likewise arise from simple Atrophy, or from malig
nant diRease. The former affection may be distinguished by im·estigating 
the history of the case, and the latter by obsening the presence or sarco
matous or carcinomatous disca~e in other p11rts or the body. 

Treatment .-The treatment of this affection is a::. unsatisfactory as its 
pathology is olJscure. The surgeon can mrnally do little beyond endeavor
ing to maintain the genera l health of the patient, to prevent the formation 
ol' l)ed~ores, and to relic\·e pain hy the use of opium. The internal ndrnin
i;,.tration of alum, however, appeared to produce temporary benefit in a 
ca~e l'eportecl by l\Iacl 11tyrC', and Busch rec:ords two case:5 in which marked 
impron:>meat followed the use of phosphorn~. Fehling and 'l'ruzzi report 
cures following the operation of oOphorectomy. 

Tubercle of hone, nt one tirue thought very common, has in receat 
year.:;, until lately, been considered a rnre nffeetion, many co~es or what 
the older surgeons wo11ld ha\'e called tubercu lous depor-;it, being looked 
upon as instances of chronic inflammation, attended b.v tbe formatio~ of 
pu.:; which had become insph;sated, a nd had undergone cheesydegeneratwn 
(see page 471 ). The tendency of modern opinion i!', howe\·er, in the 
opposite direction, and pathologists now believe that true tubercle often 
o~curs in bone, where it may be either circumscribed (Mcysted) or d.iffu~~d 
(infiltrated). Tbe circumscribed \'arietv is the rarer, and occurs ch1eHy Ill 

the skull and tbe articular extremities· of the long bones, especially the 
tibia i it produces no disturbance until soften ing occurs, when it leads to .an 
intractable form of caries, and, if in the neighborhood of a joint, often 10-

1 O:itt:omalacia is somt:titnes called Rachitis Adultorum. 
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valves the latter in a destructi,·e form of inflammation. The di!Tu!-lcd 
tubercle affects particularly the ~h11fts or the bones, and is, arcording 
to Holmes, less a.pt to run into softening t han the cit·cumscribed variety. 
In the t1·tmlm.ent of tubercle occurring in bone, injections of iodoform in 
!<lerilizcd glycerin or oil (l-10) hMe proved U!;eful, as hare s imilar injee. 
tion~ of a ten.per-cent. solution of chloride or zinc. 

Scrofula manifests its influence on the osscou::; s.''stcm by prcdi~posing 
to destructive inflammation and caries. Scrofulous differs from fi~mple 
Osfeilis in its g-rcater tendency 
to spread and to induce cli~· 
or~aiiizing chang-es, and in tbe 
ab.:>cucc or feebleness of the 
zrnturnl efforts at repair. The 
alfccted bone ia goft, light, and 
oil.\', the proportion of fat an<l 
nf !<olublc ~alts being- increa~ed, 
11nd that of calcareous matter 
a11cl of the org;tnic matrix mark. 
t•clly climini1'hccl. The symp
toms of scrofu lous o::;Leitii'l are 
tho:;e of :-crofula in general, 
:;uperaddcd to a chronic and 
indolent form of bone infinm
mation. 'l'he treatment con~i~ts 
inth<'admini~trationo!'remedies 
adapted to the scrofu lous dia. 
thesis, with such local measures FiG. 3tn.-Scrofulous oMcitis; magnilicd2W Uiameter~. 
a~ may, if posbiblc, pre\·ent (Emc11s1o::i.J 
the otcurrence of suppuration. 
After the ~ub~idence of tbe acute symptomR, may often he 
deri\.'ed from pres::;ure, applied by ~.trapping the part compou nd gal. 
lrn.num plabter or soap pl:L~ter. Should suppuration occur, the resulting 
curie~ must be treated as directed in the preceding page;.;, it being :·e. 
membered, howeHI', tbat the prog-nosis of operation::;, both in scrofulcu' 
and tuberculousca~es, is Jes::> fa\·orable than wheo there is no constitutional 
taint (see pa,!!eS 4i2, 474). 

Syphilitic Affections of Bone havealread.v been referred to (p. :109). 
Changes of Bone due to Affections of the Nervous System. 

-Blanchard has noted IJ011e-ehaugcs in ca~e:; of locomoto1· ataxia.; the.-;,C 
cons ist essentially in a rarefaction, preC'cdecl Uy clecalcification, of the 
o~scous sub:::;tance itrouncl the H avertiian canals, and lead to the oceurrence 

~l~cs~J~i,;J\~~~=;:;u~n f~·:~~~~t~e~lai:!'~:~ ~~tal~~~~~~h~~~ent i cal with that ob~erved in 

Tumors in Bone.1- 1. Cystic Growths in bone may occur as in
dcptndcnt fonuations, or mny Le secondarily cle,·eloped in solid tumors. 

&rous and MucottS Cy.<1.f1; arc met with in the jaw!=I, and rarely in 
othN hone$. rl'hcy form 811lOOth, indolent tumors, nnd, when ]a1·ge, give 
a ~cn~atio 11 of r.;emi-fluctuation , with a peculiar crnckling so und. from the 
th111n111g of their l1ony ioveiHn1ent; the superficial rnins are often en larged 

~;~~t ~~;~\~~~;jJhi;~~1~~~e;~n;;:~ tf1~n~:~ti~5!~~-i~1n;ot~1i~f ~~~~ef:~~~:[t~v~~l~}e,L~~ 
rl'i to induce co11tractiou and healing b_v .;rranulation. I have thus twice 
i:;uccc!:)sfully dealt with large cysts of the tihia.. 
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Hydatids occurring in bone would closely simulate the simplC' cy .. tir 
formations nbove referred to; tile treatment should consist in cxchiiOn or 
amputation, accordi11g to the part affected. 

Sanguineous Cysls.-Travers excised the greater part of a cla1•icle on 
account of a cystic tumor contaiainf! blood . Io most instance:::, ~:tnguirw. 
ous cysts appear in connect.iou with solid growtbg, of a fibro-ccllular. fibro. 
cartilaginous, myeloid, 01· malignant character. The treatment con!-<i:;ts in 
excision or amputation, according to the situat ion and cxlP.nt of Lhc growth. 
Pierson has reported a car-:e of sanµ-uineons cyst of the sacrum. 

2. N on-malignant Solid T umors.-The non-malignant Ro!id 
growths met with in bone belong ordinaril.\" to the fibrnu:-1, cartiln.Jiinou);, 
and osseous varieties of tumol'. The symptoms and trealmcnt of tbt·~e 
various affections b~we heen sufficiently considered in Chap. XXYIJ. A 
caution may, however, be here given as to the removal of a bon_v tumor 
from the neighborhood of a joint i in thi:; situation. exostoses frequently 
induce repeated attacks of synovitis, which may leave the synovial 8ac :-;o 
thickened ilDcl dilated, that it is exposed to injury in any attempt to remove 
the growth. Hence, it is better, as a rule, not to inte r fere wilh the:-;c 
tumors, un less in a locality iu which no special ri,:;.k can attend the opera. 
tion. If an exostos is interfere with the uscfulne~s of a part, an attempt 
may be mndc to break it off with strong pliers (the skin beiog protected 

intllel!ni"ersityllospit:i.1.) 

with chamois leather;, without making any ex
ternal wound ; such a pln.n was twice succe~s
fully adopted by Maunder. Should this fail, 
suLcutaneons section with ~t saw or chi1'cl 
would be tbe next best resort. Jn dealing
witb any non -malignn11t tumor of bone, en1r
clealwn may (as pointed out by Paget) be 
oc<-asionally prefernble to excision or amputa
t1011. 

3. M alignant T umors.-.A ny form of 
malignant tumor may occur in bone, by fnr 
the most frequent, howe,·er, heiug one or 
other ntriety of sar('oma, an affection whic:h 
in this situation runs a course fully justifying 
the nn.me of malignant. Sarcoma may oriµ:in
ate in the interior of n bone, when it is said to 
be central or fnlerstitial, or may be primarily 
de\•eloped in and beneath the periosteum, when 
it is called periosl~ol or perivheral. In other instances it is gaid to hr 
infiltrated, when the whole bone is softened and filled witb sarcomatou~ 
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material-a. condition which, as a.lra.ady remarked, has been confounded 
with o:;teoma.lacia. The central or rnterstitial sarcoma occurs chiefly in 
the caucellatcd structure of the flat bones and of the articula.r extremities 
of the long- hones, producing lon,2'·COnt.inucd pain, and (if in a long bone) 
often predisposing to fracture. As the tumor increa~es in size, the bone 
wall undergoes expnusion,. becoming thinned, and craC'kliog on pressure 
(whence the old name'~ sprna uent.M.a 11

) 1 until fin~lly the morbid ~row th 
makes its escape, when 1t grows w1th re.newed rap1cl1ty. 'l'he per17Jheral 
or petiosteal sarcoma occurs prinripally 111 or beneath the perio~tcal eon'r
ing of the shaft!< of t~e long bone:::;,. the bo?.V tissue itself remaining com
pamtively free from disease, though 1t occa~1onnlly becomes softened, when 
fracture nrnv oecur. In this form of tumor, partial ossification not unfrc
qnently takes place. The myeloi<! t~1mor, or giant-celled sarcoma, is much 
lrs.s mali,!?oant than the other vaneues. 

Sym11toms.-'fbe symptoms of nrnlignant di~ease in bone arc the presence 
of a rapidly g-rowing Jobulated tumor, elastic and semi-fluctuating to the 
touch, with sharp l:incinating pains, and great di~tentiou of the ~ubcuta
ueous veins. A thrilling pulsation, sometimes accompanied with a blowing 
~ound, is occasionn.11~' perc:cptible. As the di,;;ease advances, the nci.zhbor
ing soft tissues and lymphatic .zlands become in,·olvcd, while the" cancer
ous c:acbcxian i:. often rapidly developed. 

Diayno,..;is.-~folignant disease occurring in bone is to be distinguished 
from Ab,..;ces.s Ly the histo1·y of the case, the lobulated character of the 
tumor, the absence of infiammator~' symptoms, and, if necessary, by the 
t'mploymeut of the exploring-needle. l <" r om partially consol ida ted Ane1l
ri~m. and from Ane11rism by Anastomosis, it niay usually be distin:ruished 
1i_,. attention to the earl\· bbto1T of tbe case, when tbis f'an be a~certainecl. 
From Non-malignmit .i'wnors,-especiall.v the fibrous 01· encbondromatous, 
the diagnosis is ol'teo difficult, and ma.v be occasionally impos~ible, except 
h~· the tticl of a microscopic examination. According to 'l'hie rsch, \Val
dr.rer, and Billroth, true carcinoma nc,·er occu l'S in bone as a prirnm·y 
affection; ei1ber a preceding- growth in some of th<' epithelial tisl<mes has 
hern overlooked, or the tumor, oo microscopic exam in ation, wili be found 
to be a sarcoma. ~laguire, of )fanche~ter, has, however, collected 22 case1' 
(including one of his own) in which tbe dhlgnosis of pri1nar.r carcinomo 
t'Jf tbe femur 8eems t.o ha,•e been well cstaLlished. 

Treatm~nl.-This consists in excision or amputation: excision is to be 
employed in the case of the fiat bones (as the scnpub), or those of the face 
(a.; the upper jaw), but i ~ rarely justifiable if tbe dise:tse ba,,·e pasi=:cd the 

~1::1i1~~1~t::1~ ~o~:n!~1~~11~·1;·0t~0~:i~~ef~:.~e~0 ~~1 s~:~~c~~~:~~ 1~1!~' 1I~1~1~a~ii11~~~~~~ 
,;hould be performed at as early a period as po8siblc. It is 11 suall y advi:o;ed 
to remove the limb at or above the nearest joint, hut it would a.ppear from 
ea;-;e~ r~cordcd by Collis, Pemberton, and others, that amputation in the 
<'ontmu 1t.\', or through the epi 1}hyseal line, is suffic ient; prohaby a sate 
rule 1rould be, ia the case of the forearm or leg, to remove the limb jubt 
~ilioi·c the el how or knee; in that of the humerus at the shoulder-joint, a,11d 
111.that of the fem11r (nnfortunatcly the mo::;t common of all) at as low a 
point af.I would iasure the remo,,al of the wbole disease. . 

.4 .. Pulsating Tumors of Bone.-Mo:-;t of the pulsating tumors met 
with in bone arc in reality of a sarcomatous cbarncter; some. however , are 
l~_roliably of the nature of aneurism by anastomosis; and f.it ill others, pos. 
-.ihl.r, true aneurisrns of the osseous art<'ries. 'l'he latter alone should 
receire the name of Osteoid Aneudsm. The disease originates in the can-
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cellated !'lructure (usually the head of the tihia1), and grndually· dh .. tl·rnJ, 
tbe compact wall, which becomes thin and yielding, crackles on prcs:-;un· 
and finally gi\·ea way. 'rlrna fully de\~eJoped, the afl'e<:tiou is attended 
with a marked pulsation, usually accompanied with thrill; by comprc:-;sio:r 
the main trunk, the pul:5ation stops, and the tumor may tben he l'lllJHii·rl 
by prcr-:sure, a cavity :;mroutlCled b_\· a. bony wall being perceptible. Tlw 
pulsation may cli:-;appear when tbe rc:-:istance of the pcriostcum is overconw 
The bruit, 2 which is commonly distinct in puls.nting sarcoma of l.Jonl', j,. 
often absent in osteoid aneurism. 

In the treatment of this affection the surgeon may (if the tumor be "111311 
and situated in one of tbe Jong boner-:) attempt e.rtirpalion or the growtl1 

with the knife, or, which is probably hctter, with caustics or the hot iron; 
if excision be practised, the surface of thu bone from which the di,;ea;.1· 
~prings should be likewi:::e removed. Ligation of the mu.in artery ha:' hcen 
occasionally employed, but usually with only temporary, if any, benefit 
If tbe disease be far advanced, or if other measui·es have failed, ampv/a. 
tion, as in malignant disea1'e, is tbe only resource. 

Pulsatiny Tumors of the Cranial or Tr1111lc Rones are almoot inra. 
rialJly of a malignant cbaractcr1 and rarely admit of succe=--sful treatment. 

CHAPTER XXXll. 

DISBASES OF .JOINTS. 

Tiu older surgeons confounded to~ether all cli::;ease~ of the joints uadt·r 
the common names of m·thritis anrl white swelling, and it is within a rom
parati\•uly ruccnt period only, and in rt great mea~ure through the labor~ 
of Sir Benjamin C. Brodie, tbat a more accurate cla~:sification has betonw 
possible. 'l'hc tendenc.v at the present day, as justly remarked by Ilolme.~ 1 
is to run to exc('ss in the other direction; and the student is apt to l>e con. 
fused by the minute di\•isions of ~ystemutic writC>rs, and to be disappointed. 
on entering practice, to find that he is unable to Jiscriminflte betwcl'U 
affections which arc actually indi:;;tinguishable, and which in the large 
rnojority of instances really coexist iu the same cases. 

The various constituents or a joint, synovial membrane, cartilages, bony 
articulations, etc., are so intimately comH•cted with each other, that a rnOI'· 
bid condition of one is almost sure to in,·ohe the others ~econdarih- An 
exception should, perhaps, be made in the case of the synovial mcnlhrune, 
and [ shall, therefore, in tbe following pnges, first de~cribe the atfccti~JJ ... 
whicb are limited to that tissue, con:-;idcring, subsequently, those wh1d1 
in,·olve tbe joint as a whole. 

SYNOYITIS. 

Inflammation or the synovial membrane mav arise from traumaticcauc:e.~. 
or from exposure to cofcl; it may bl' uncom1ilicnted, may be modi!ied hy 
the patient's being of a ~crofulou8, rhL·umatic, or g-outy rliathe~is, or 111~) 
be a mc1·e secondary occurrence in the course of puerperal fe\·er, pyremrn 
gonorrhrea, or 8.)'philis. Simple or uncomplicated synovitis nrny be at 11 f1 

~ ~~rt:~:~;t s~:~~f1~~:c;~~ as~7i~~~r~~~~ 1~~~f11~f ;:;~~!:a a~~e~;1~nis0~aw1:: 0aw:1~Jl~~g or 
susurrus than a wt!Jl.markcd ~ruit 1 sui.:h as is found in ordmary a.ncunsm. 
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or chronic, the clilference being comparat i\·e, and referring to the intens ity 
or th<' affection, rather than to any specific diversity 

Pathology.-The fir:!it effect of inflammation on a syno\·ial mcml)l'nnc 

\~;o 8~~l~l?ll1:.~~~~c~~a:~~ ;~~~~~1 la~~~~~~· ~';~1t~1u ~ td ~1; 1 i~;~1~~'~ao1; 8 t ~'l~l~ ~ ~~~~·~11 l .~h \ :~ ~ 
cn•ui.:rd, bein,!!' at first thin and f'ct·ous, but sub:-.equently cloud.v, from the 
admixture of shreds of epithelium, inflammatory !~·mph, tbc coloring-mat
ter of the blood, and (if the di8e1.1se bP not checked) pus. In many ca:.:es 
the di:::case terminates in re:-'olution, the parts .!rl'Udually resuming- their 
natural ~talc, or perhaps rcmnining somewhat thickened, when there is n 
foihilitv to relapsP; occa:'o;ionally the joint is left distended by srrous effus ion 
con~tiluting tht' condition known as Hydra1'lh rosis, or Hydrops A rliculi. 
lu other instances, further morbid changes al'e ob:-erv ed; the syno"ial 
membrane a::Humes in part an appearance of g ranulation, and while the 
intra-artieuhir effusion becon1c$ purulent in charnctcl', the cartilages become 
iu\'olred and perforated Uy ulceration, until finally the artic:uhtting <'X· 
tremities of the bones them~elrns may be<.:ome inflnmed and carious. At 
the ~a11Je time, tbe surrounding ti:-:.~ueR, which at fir:;t were inflamed and 
infiltrated with lymph, undergo di::;;organization; abscc:::~es form and make 
their way into the joiat1 or tomircl the surface, upon which they open by 
!:'-inuou:::. tracks; the ligamentous :.-1trnctures become elongated, thickened, 
ancl softened . and partial or complete di~location may occur. 

Symptoms.-'J'he symptom:-; a.re usually well marked. There is pain, 
often accornpauied by a feeling of distention. and u~ually refencd to the 
affcctC>d joint, but ocrasiom1lly to others: tbu:s pain in the knee attends. 
inflammation of the hip. 'l'he pain is increased by motion or pressure, i~ 
oftrn wor:;,e at night, aucl in s:ome ea!-1eS (as i11 the ::ynoYiti:s of pyremia) is 
attended by marked cutaneous hypera::sthe:-;ia. Swelling, varying with the 
nmount of intra-articular effu~ion, is a characteri~tic symptom-the shape 
of the joint being- altered b.'- the distention of the synovial capsule. In 
the r-boulder and hip, tbi:;:. alteration conr:si::.ts in a genernl enlargement of 
the part, while in the elbow the swelling is most marked on either Hid(;} of 
thr olecranon and beneath the tendon of the tricep:::, and in the knee on 
l'ithcr s:ide of the patella. (\\·hich float s on tbe cffn;-;ion) and beneath the 
tendon of the quadricC'ps fcmori:-3. Flud11alion, which is c1i~ti11ct in lbc 
rnrly stage~, "hen the effusion is of a ::erous elrnracler, bccomcti less so as 
the di:...:ra!:'c advances, from the proclu c~ion of innamnrntory l.rmph, and the 
infiltrntion of surrounding structures. HPat and 1·Pdness Yar~· accorcling
to the supcrficinl or deep character of tht'! joint, and the de7ree to which 
the 1-iUpcrincumbent tisi:;ues are involved. The position in which the 

r1::~e~1~s;~i~~1 ~;~~~~t a1~1~~c~l~~~,j~~~t:1~e~~1:::c,!7~~~~i~i:c~r ~:~~ce~~ 1~:1 s~~g~~~~ 
r-yno.r ia\ capsule, while at a later pe;·iod it is determined by the weight of 
the limb, by the necessity of maintaining the joint in a fixed pos ition and 
of yrcscr_ving it from the pre~surc of external objects, and lastly by tbc 
ne1g-h.bormg muscles becoming fixed in the positions which they have been 
JtCrmmedtoassume. 

When syno,·it i:s ends in resolution, or subsides into a ch1·owic state, the 
~ymptoms which ha'c been described g1·adually pa::;s a\Yay

1 
the inftamma. 

tory fc,·cr (which runs hig-h in the acute :::tage) diminishing-, and the part 
gradu_ally returning, more or Jess complete ly, to its normal condition. The 
swell~ng .may, howe,·er, as already mentioned, persist in chronic synoYitio, 
con::;tit~tmg hydrartlu·osis: while in Home cases a peculiar c~·epitation or 
tTac~ltny mar be clc\·clopcd by moving the pnrt, clue apparently to the 
ruhbrng- together of bands nnd adhesions which have resulted from tho 
organization of inflammatory lymph. 
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'l'he occurrence of suppuration in a joint (pya1·thr f?si.'i) is markC'd b,· nn 
increase of all the gyrn ptoms, aud by the Oc('ur rence of rigors..-whilf: th~ 
accompanying inflammatory fever assumes a some \\ ba t typbo id t rpt>. 
Ab5'cesse::: form in the surround inµ- soft parts, the articu lar capsule iiq•.., 
wa>', and the content:-; of the joint arc evacualed; rcco\·er_r, if obt11 inrd nt 1111, 
is effected by the obliteration of tbe articular ca \•ity by a proce~s of ~rnnulo
tion and cicatrizati on, partinl or com plete stiffness or anchylo:si:s rci'lultiu!!. 

" 7hen the disease inrndes the art icular carLilages and bones, pa .. siu,ir in 
fact into what \\rill be pre~ently described us Arthriti,r.;, the pain h(•comt·~ 
much aggranited, a:;suming a peculiar "jumping" or cc sta r ti ng" cha ractt·r 
( n~ually worRe at ni g- bt ), and often accompanied hy a di:stinct graling on 
rubliin!? the articula ting su rfaces together. 

Treatment.-Tbe Conslitulionol 'l.'r ,,atment of ~p1 0 \• iti s pre,..cntfi no 
peculiarities requiring s pecial comment, be in~ essential ly that directed in 
C hapter II. for any case of se\·ere inflammation. Uheumatic, ,!!Ot10rrha:lll, 
or syph ili t ic complications r('quire ntrious. mod ificat ions, according to the 
cireumstances. of tbc case. In tne Local Treatment of synovitis (d n rin~ 
the acute stage), g-l'eat benefit will oftc>u be derived from tbe application 
of dry cold, in t he form of Esmarcb's ice-bag-, or by the me thod of mediate 
irrigatiou (p. 56). In other case~, it may he better to surround the joint 
wi th a warm. poultice, medicated with lauda num or hops; that application 
s hould l>e preferred which is most a,!:treeable to t he patieut. In e\·cr,\' ca~r. 
the joint i;hould be placed at r·omplele rest, and in such a pos ition a . ..; will 
:;ecurc the g-rcatest usefulnc~s :-:hou ld anchylo:--i~ occur. F or this purpo~l' 
the limb should be fixed upon a well-padded splint, or in a su itable fracture. 
box. tbe mechanical support bcin,!!' so arranged as to prevl'nt cren the 
slightest motion of the affected joint. Continuot1s e:rtensirm may be em. 
ployed, as recommended in the treatment of arthritis (p. 654), thou.!?h iB 
beneficial effects are, I think, less marked wl1en the :;yoo\·ial membrnne i..; 
alone inrnh·ed than when all t he tissues of t he joint are implicated. 

\Tbcn the acute sy mptoms have subsided, ab:;orption of effu:sion and 
re~toration of fuuetion may be promoted by the U$e of mercurial and beJl;1. 
clonna. ointment, or by the repeated application of blisters or tincture of 
iodine, tO!:!;ether with douches, frictions with stimulating embrocation,., 
moderate pressure by means of a soap plaster and b:u1dag-c, and the cautious 
employment o f pa~sh·e motion, if any tendency to :;tiffn e~s be ob~errt·d 
Bergcret :;peak:; highly of t he use of dry heat applied by means of bag.~ 
Riled w it h hot f';a,nd. If the joint l>e left in a relaxed condition, tbe puticnt 
should Wf'iu· an elastic :::;upport for !'-=Ome t im e alte r recO\·er.''· 

Hydrarthrosis or Hydrops Articuli (Dropsy of a Joint) is nlmM 
iu\·ariably a rnsult of chronic synovitjs; it would appear, however, from 
the observations of Hicbf't and othera, tbat it may oect\sionally occur a~ a 
primary affection . H ydrar thros is is most common in the knee, and is 
otcasio11 a lly seen in t he elbow, but very rarely in any otber j1Jint. 'l'he 
effused Au id differ;-; from ordinary synovin., resembling more the contenb 
of a hycll'ocelc, or the fl uid met with in ascites. This affection is often 
a;::.sociatecl w ith a gouty or rheumatic d iathe:sis, and is apt to rC'cur fror~ 
Hry slig bt causes. The treatment (in the event of the failure of th~ onli · 
nary remedies fo1· chronic i:iJllO\'it is) con:-:h;ts in the injection of the tinrturt• 
of iodine, either p ure or diluted. A portion of the effused liquid :-.hould he 
fir::-t evacuated by means of tut aspirator, or a small trocar and canula 
introduced tbrou.!!h a \·a.Jvular incision i the iodi ne is t hen injected (1101 

more than a ftuidrachm of the tincture being usetl at once), aud after 
remaining fo r a few minutes i:s again withdrawn, precaution!':i beiu~ tn~en 
a:raini;t tbe admission of air, and t he wound being immediatel.v ~ea.J ri~ with 
collodion. Any inftarnmatiou which way result shon ld be treated in tbe 
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wnr already deRcribecl. This mode of treatment bas heen used witb great 

i~~;~~~se~~, !~~~~:~v~v~~-~~~}~np~~:~gi:o~!~:~':~ri\~,f~~·~1~c~~~ ~~~~c~~1~11~ ~I~:1:·t 
~hould not be employed except in \'Cry chronic cases which have rc!'listecl 
othrr modes of treatment, and io whicb tbe cli:;tcntion of the joint is pm. 
cluctivc of great inconvcnie11cc. E\'Cn the simple u ~e of the aspirator i~ in 
these cnscs attended \\·ith som(' clang'cr, as :"":hown b.v fatal result~ which 
hnre occurred in the lrnnch of Dubreuil and ::\JcDonnel l. ~chede and 
Lnbh0 recommended intra-articular irrigation with a three or fi,-e per cent. 

60Jution of carbolic acid, and G utSrin advi~cs punctate cauterization with 
a bot iron. Bill rot h's iodo-µ;lyccrin inje1·tion (1-10) is sometimes of sen ice. 

Pyarthrosis or Abscess of a Joint 111ay, ns hns hePn mentioned, 
re ... ult from acute synovitis-or may tH.:rompany a more i;eriou~ condition, 
such as arthritis, subperiostcal nb:-::cess, or ostco-m~-elitis-or mny he a 
mere incident in the course of py:.emia. Tf the diagnoi:iil:i of intrn-articular 
nbscc~s be not clear, the !->Ul'_!!eon nui_,., in the ca:.-;c or the superficial joints, 
satisfy himself a~ to the nntme of the ca~e by the use of an cxplol'i11g or 
suction trocar. rrhe treatment coni-;ists in crncuat in).{ the pus by means 
of a free iach.;.ion. drainage bein~ secured by po:;ition ot· by the use of 
Chas,::aignac's tubes or Elli:;':; wire coil (see p. 43 6). [n some ca~C'!', acl
rnntage may be deri,·ed from wa1-hing out the joint by injecti ng diluted 
tincture of iodine, or a weak !'olution or' carbolir a.rid. Anfo:eptic ilTip:a
tion of the joint ii; employ NI by 'l'revc3 and .\I. IL Ricbarcl::;on. In favor
nhlt> ca.!'l'f:c, e:-:pccially in chilclreu, recovery by rrnchy losis may be obtained; 
hut !:ihould the st.rcn~th of the patient. be,zin to flag, no time should be lost 
in resorting- to excision 01·amputation-tbe former operation being, under 
these circum,.tanccs, af'. a rulr, applicahle to the upper, and the latt er to the 
lower, extrernit_,.. Death after pyarthrosis may result from ::;imple ex. 
haustion, or from tbe clc\·elopment of vyremia. 

ARTHRITIS. 

By Adhritis is meant inflammation of a joint as a whole; whiche,·er 
ti~sue may haH bef'n first attacked, tbc remainder are soonel' or later impJi. 
catrd. Arthritis usually begins with inflammation of the synov ial mem
brane, or of the articulating ext remities of the hones; more rarely the 
lii.rnrncnts and surrounding- soft pasts are fir$l involved, but it is doubtful 

:~?:1~~!1~\~i~~~~!~!~!~~~}E~Fi~,:~::~~~~h:~,:\~~~1r~~~;~~%~~,~:~~: 
cal!:d by Barwell strumous, and by Athol Johnson scrofulou.:s-lwt 
which, ns justly remarked by Swain, 

~~~~·f~i:i~~ c~~-!~~~~i~~~~ '~~:i~0t~:e5 s%: 
\"Jal ~lembrnne is found in a pulpy or 
g-elnlmous condition, and which almo:::t 

~11~~~~n~lr" t~~d~ii~t~cs~~-~f!i~~~l~~~i1!an~f 
the ~.,·nodnl membrane is described b\' 
Brodie and Swain as a peculiar form Or 
de.!?"cncrntion, culled by the formcrpu/py, 
and by the latter gelatin1form, deuener
at1on; Barwell, on the other ho.nd, 

~~~~1r~~::ito~~~:~~;~i~!1tbr;~~ ~~ 1~1: :,~c~1~~ 
mg of the pathology of synov itis in 
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general, the difference being that, in ordinary r.;ynodtis, this grnnulation
tissue undergoes fu1·thcr development, while in the case~ now uudrr <.·on
sideration it remains in a rudimentary state. Goel lee has studied thc~rnnu
Jo.tion-ti:=;sne from these Cfif'CS of'' white SWCIJinµ-," and finds it to COlliiiiit o( 
cells and nuclei embedded in a trahecular mesh work ,,·ith whicb "ginnt
cells" arc connected by procei:;ses. 1 n fact, the appearances clo::-cly rescmbll' 
t hose of miliary tubercle, nnd tend to confirm the view that therli~ensc is of 
tuberculous origin; similar obscrvntions ha\·e been made by Fricdlan~ler. 
As the disea~c progres~es. the articular ca rtil:ige~ undergo a :=;omcwhat analo
gous change, tbe disca!:ie finally reachin:r the bonC's, which be<•ome softcue11 
and carious. The :;:ymploms of this peen liar form of cli~eai'C , which ma\· hl' 
appropriately called Gelatinous Arll11·ilis, and which is rn.rel.'' scrn ex.rl•pt 
in the knee and elbow, and in adults, differ from thof::eof ordinar.r snioriti~ 
in se\·eral particulars. Tbu.:; the sux>fling i:; more rliffo~cd a11d npjH1rf"ntly 
unattended with fluctuation, being of a <loughy and somewbatr\a!-;tic type_: 
thi:; elasticity, as pointed out by Ferg-usson, cau~iug the honC'1', if pre .... ~1111 
top:ethcr, to resume their former position when pre~sure i:; removed. 'l'lie 
swt•ll ing is often accompanied, and pal'tially masked, Uy :.reneral oodcnrn of 
the limb. The pain is le~s marked than in synov i t i ~, and of n dull, gnaw in!! 
character, differing both from the acute pain of ordinary ~.rno\·iti:-:., and from 
the "jumping-" pain which attends exposurn of the bone by ulccrntin)! e11r. 
tilnge. There is little or no heal, and if the pan be at first r11d, the:-udM1' 
soon loses its co lor, of1cn becoming C\"f'lltLrnll,\' positi\·e]_\' hlflnchPd-11n 
appearance so characteristic as almo1:5t to justify the name ot'U'hiteswelliny 
formerly g i\'en to the5e casP~. Another point to which Swain calls altcn. 
tion, is that considerable mobility of tbe joint often remains, even when 
tbc disea,;c ha,; reached nn ach·anced stage. 

Arthritis from Bone Disease, etc.-Arthritis begins, in mnn.1 
cases, with a morbid condit ion of the bones which enter into till' formation 
of the joint-this condition consisting of diffu!'c pel'io~titis (subpcrio~ll·nl 
abscess), osteo-myelitiiS, necl'Osis, caries, tuberculous deposit, or a low form 
of osteitis of the articulating" extremitie5:, which i::i often described as i:.tru· 
mous, but which has no necessan· connect ion \\"ith the scrofulo11sdiatlll'-.i-. 
(see pai!te 4-71). Volkmann reg-ai·ds a tuberculous deposit in the articular 
extremities as the most common cause of artlll'itis. 

Arthritis may likewise begin with in()a.mmation of the Ligarnenls nnd 
other peri-articular structures (as after :-prains), and it may p0~1'ibly, in 
some rare cases. orip:inate in primar.v inflammation of the Articular Cot
lilaqPs, or, in the case of the knee-joint, as pointed out by Kocher, of th(• 
s1•miluria1· carlilagP..f;. 

Causes of Arthritis. -Among the causes of a.rthriti,;; ma_v hr rrrn
merntecl wounds (~cc pa,!!e 237 ), sprain:::., contusions, exposure to cuhl 
and moisture, pya:'mia, the puerperal state, scarlet fe\'CI', the scrofulou,., 
diat.he.sis, etc. 

Symptoms.- The symptoms of arthritis nre tho~e of deep-sented iu-

~~n~:~~~~? 1;~c~;~·~·z~t~~en '!~~:; 1;~~et~fn~1~d:~ ~;~.Y ~ :~; ~~ 1~~~l~J~:r~ I lf;i e;~~!~~~i:~·;'. 
and dough.v rather tlmn ()uctuating to the touch; the 71ain, which .1~ 
specially referred in the ca:se of the knee to the inside of that.joint, and 1.11 

the cat:e of the hip t.o a point above and behind the g-reat trodrnnter: h 

excessive, worst at ni:;ht, a.!?.°ftl'avnted b_v the s lightest touch or by mooon 
of the part, and accompanied (when the disease is fully developed) ~ 1 .r 
spasmodic contrnctions of the adjoinio,it muscle~, g-iving it the peculiar 
"jumping" or "starting" character which has already bC'e11 referred 
These spasms occur particularly at night, coming 011 when the 
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sre.tem is relaxed by sleep, and often causing the patient to wake with a 
i;;Cream. These" jumping11 pa ins have long been associated with ulcera
tion of tbe articular cartilages, and \Yere formerly supposed to be due to 
the condition of those structures; it is now, howe\•er, generally acknowl
edrred that in Oammat iun and ulceration of cartilage arc not, in tbemsclve~, 
al[cndecl with pain (cartihige containiug no nerves), and that the peculiar 
f:tnrtinrr pains of arthritis are rea ll y due lo the con~lilion of the plate of 
hone ii~mecliately beneath the ~eat of ulceratioa. When the cartilaginous 
<]j,,intcgration has gone 80 far a~ ~o l'.'Y hare opposin.g .surfaces ~f bone, 
they will rnb tog-ether when the JOlllt IB mo,·ed, and d1strnct grating may 
he ihus producC'd. The position a:"sumecl by the pat ient, in a case of 
arthritis, i:; quite characteristic: the affec.:ted joint is so placed as to enable 
it to be fixed, and to be most thoroughly relaxed; thus, in the case of the 
knee, the patient lie:: on the affected side, \\"ith the out::;ide of the joint re:o-:t
ing on tbe bed, the leg- flexed on the thigh, and the thigh on the pelvis---;-the 
oppo~ite knee drawn up rn as to sene as a g-uard, and to keep off the weight 
of the Ucdclot hes-ancl tbe whole attention apparently concentrated and 
dirP.clcd to shield the cli;-;:rascd part from injury. The inflammatory fe1.:er 
i:; scrNe, assuming a typhoid type if suppuration occur::;, and perhnp::i 

yi?~.rl~~1 ~/~11~~~c~1i~ ,~~h~~~ :~~~~~:~tt~~e~c~
1:1:-!~:n~~s~~~e~JJp1tralion in cni;;es 

~lf a1·tbritis are \·ery much the same a:; were described iu speaking of pyar
throsi:s from synoviti~ . Pointing sometimes 
takes plncr at a comparatively early period, 
hut in other ca$C:-i the pus, afte r escaping 
from the cavity of the joint, dissects up the 
mu~cular i11terspaces of the limb for some 
clbtnnce bE>fore making ib appearance on the 
surface. Occa1'ionally ma11y of the symp
toms of suppuration may ha\·e been present, 
inclucliag ('\'en absorption of tbe cartilages 
and rnlaxation of the a r ticular ligaments (as 
shQWO by unnatural mobility, or the occur
ren<·e ofdi~location), and distinct grating 011 

motion, nnd yet reeo,·ery may ensue und('r 
judiciou~ treatment, w ithout any d ischarge 
of pu,;, tbougb with more or less complete 
anchylol'iis. Jn the~e cases tbe pus, or at 
least its fluid portion 1 has probably hecn ah-
1'0rbccl, the pus corpu~cles under7oing fatty 
or calcareous degeneration. I t is in suc h 
cnscs as these that reiiidual ab.<;cesses lire 
sometin1es observed after considerable intervals of lime (see page 437). 
Wh<·n arthritis of a large joint. as the hip or knee, hasadv11nced to tbe stage 
of absces-;, the prospects of spontaneous recovery are usually \'Cry limited. 
Jn ~ome cases, particularly among those whose ~ocial condition secures 
t~ them careful nur::ling, abundant nutriment, opportuuity for cbani::re of 
ai~·· and other favoring- ci 1·cu1nstances, a cure by anchylosis may be ob
tamcd, the opposing joint surfaces becoming united by granu lations which 
are M~bsequcntly organized into a fibrous or imperfect bony tissue i but in 
lllOt<t 1_n:,tances, and as a rule with hospital patients, unless rescued by 
operation, sucb casei; C\'Cntually terminate in death from exbnustion, 
d~arrbrea, ur pyremia., from phthisis, or from other diseases of internal 
Vl~~ern . Arthritis of t he smalle1· joints offers a much more fayorable prog
no:-;is. Elongation of the affected limb is occasionally observed in artbritis 
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as the result of irritation or the epiphyscnl cnrtilngcs, but in mo~t cn .. c:' 
the dii;oease ultimately lC'ads to shorten ing nncl witbering of' tbe part. 

Acute Arthritis of lnfonts.-,l'. Smith has descril>rd nuder thi;; namr 
a very acute form of the disease met with during tbe fir;;;t year of lire. 
The affection, which is not dependent upon the presence of a syphilitic 
taint, is a very fatal one, 32 out 73 cases recorded by Townsend, who re. 
gards it as a pyrem ic affection, having ended in death. ·when reCO\'l'r\' 

occurs there is little risk of anchylosis, but the joint may be weakened h\· 
the loss of portions of bone. Amputation bas been s uccessfully employril 
LY G. Drown. 
· Treatment.-Tbc Constitutional Treatment of arthritis consi:-;b 

pretly much in the administration of anodyne diaphoretics, with occn:->ionnl 
mild laxatins, during the acute stage- followed by tonics, especially 
iron and cod- Ji,·cr oil, at a later period. Mercurials, which may Ire 
proper in traumatic arthritis, should be used, if at all, with great caution 
in these cases-medicines of any form being, indeed, of less importance 
than nutriment, which should be gh1en abundantly aad in an easily n~sim
ilable form. 

The most important part of the Local Treatment is to pince the joint in 
a ~late of complete and long-continued re:.;t, and in a favorable 710silion 
If the shoulder be affected, the arm should be kept to the side, and di

rected somewhat forward.:., while the elbow, if disea\.ecl, 
should be maintained in a flexed, and the wrist, hip, 
or knee in a straight or e;.r/ended position. Jn 1111 

A cases in which the lower extremity is inrnh·ed, the foot 
should be properly supported, so that when recorery 
is ol>ta.inecl the pa.tient may not be left with a pei;eq11i
nus. It is recommended by many excellent autborilie~. 
that if the limb be found in a virious position, it ~bould 
be forcibly placed right, while the patient ii'i under the 
influence or an anresthetic, any resistiug muscles or 
tendons being subcurnneou~ly divided if neees~nry. J 
think, howe\·er, that tbe object may be, in many ea~e~, 
quite as well and more ~afelv nccompli~hcd IJy the u~t' 
of continuous extcnf:.ion, apj1Jiecl by means of ela~tic 
bands, or, which is more connnient, by means of the 
ordinary weight-extension apparatus (~ce Fig. 1 50~. 
'YLen the limb bas been brought into tbC' proper po~1-
tion, it should be fixed with wt'll-pacldcd spl ints or 
fracture-boxes, or, if the surgeon prefer, with !'Ome 
form of immovable apparatus, n n aperture being cot 
so as to allow of inspection and topital mrdication ~f 
the joint. In many cases of nrthrilis, porlicularly 1( 

affecting the knee or hiJ\ the g1·eatcst adrnnta¥e n~ay 
be cleri\·ed from the u~e of continuotis extension, whu:h 
may be applied with Harwell's Fplint, in \\·bich the ex· 
tension i:-:; effected b'T au India-rubber acrum11la/or; 
witb a spiral wire Spring surro11ncling the li~1b, 11~ 
suggested b~' Ilolthouse; or (wl1ich I prefer) with the 
ordinary weight-extension apparatus-a mode of tr.eet
rncnt which wns used by Brodie, and which has since 
been successfu ll y resorted to by nurnel'OUS ~urgeon~. 
Tbe efficacy of th it:; simple apparatus may be still fu~tber 

increased by the applicntion of lateral long splints or sand-bags. An rnge· 
nious splint for making exten:;ion in ca.ses of arthritis of the wri:-t has been 
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ded:::ed by Fn.gan. rrh? relief from pain afforded by continuous extcn~ion 
in caf;C~ ofjoint-disra.se 1s ,·ery marked. It app<'ars to act by countcrncting 
the tendency to mu scular ~pasn 1 , and tbus pre,·enting the inflamed ends of 
bone from being prc~sed together. 

With regard to top1'cal medication in CR~es of arthritis, the bc~t nppli
cntion cluriug tbe ucuti;_i. stage i:::., I think, u~ually a warm poultice, though 
in some in~tances dry cold appears to afford more relief. Leeches may be 
required in i::ome cai'es. 'Yheu 1hc fir~t acute symptoms ban_• sub:::ided, 
benefit nrnY often be del'ived from counter-irritation in the form of blisters, 
or the nctUal cau tel'y. rrhe cautery should be applied bef01·e the occurrence 
of ~uppuration (the pn.tient bein~ anrestbetizecl), by clrnwing the iron, 
hrnted to a black heat only, rapidly 11cross the joint, in lines at least an 
inch apnrt; it is not necessary to produce a slou,!!'h, and the surrounding 
parts ma.y be protected (as recommended by Yoillemier) by coating the 
whole with collodion, the cautcry thus only a ffecti ng the part which it 
absolutely touches.. ~Claton sugirests the use of a metal rule as a guide 
to the Jines in which the cautery is t.o be applied. The bot iron, though 
doubtless nn efficient remedy, ii'> one to which all patients hiLve a ft>eling of 
rcpubion, and r:hou\d therefor("', l think, be rei::crved for very urp:cnt ca~es. 
Blistering I bnYe usually found quite satisfac tory; the blister should be 
placed O\ler the seat of greatest pa.in, and it is better to use a ;;;mall than a 
large bli~ter, repeating it if nece:-;sary. The ti'ncturl"oj iodine may al.so be 
employed, painting it around but not O\ler thejoint1 in the way recommended 
by Furueaux Jordan. Jn tbe chronic stages, great adrnntRge may also be 
det'ived from painting tbe part with iodine, and from the use of pre:-<sure 
applied by means of a soap plaHer and firm bandage. )Iarshall speaks very 
fo\'Orahly of the application of a Mlution of the oleates of mercury and 
morphia in oleic ncid, while Barwell employs, in the gelatinous form of 
the dbease, injections of diluted tincture of iodine (one pa.rt to fifteen), 
not in to the joint, but into the thickened sunounding tissues. Injections 
of c11rbolic acid have been tried, and sometimes with bencfi.!;, by Knorr, 
Hueter, Pcter~en, Schm idt , :rncl other surg-eons. Le Fort injects a ten· 
per-cent. solution of su lphate of zinc, with one.fourth part of alcohol. 
lf suppuration occur, the ca~e must be treated by free inci ~ions, etc., as 
directed in speaking of pya.nhros is; if the bones be but, slightly involved, 
recovery may still be sometimes oblained by perseverance in consen-ath·e 
treatment, but under oppos ite circumstances excis ion or amputation will 
u~ually be indicated, if the joint be so situated as to admit of operative in. 
terfel'ence. Fitzpatrick speaks favorably of tbe application of tbe potas~a· 
cum-calce to Lbe affected tissues, but a case thus treated by ~.Ir. Holmes 
ended fatally through the development of py:emia . rrhe local use of 
sulphurir acid has proved successful in cases reported by Ha ward and 
other t:1urgeons, and that of phosphate of copper in cases recorded by Lu. 
~on. I.o~lo-glycerin injections may be of henctit, as may those of iodoform 
•.»sterilized glycerin (one part to ten) or oli\·e oil (one to ten, or one to 
hre), or.of chloride of zinc (one to t en of \\'ater). 

Eraision of Joints; Arlhreciomy.-l\Trig·bt, of .Manchester, has intro. 
dl.ice? a mode of treatment which consists in laying- open the joint and 
~lq1p1ng or scraping away the diseased st ructures. This operation, which 
I!> now generally known by the name of arlhreclomy, is especially applica· 
Ole ~o the knee.joint; I have adopted it in nine cases, se\·en patients 
makrng g_ood recO\'eries, one requil'ing subsequent excision, and the niuth 1 

tbougb ?is wound healed well-dying of malignant purpura in the course 
of the sixth week. It has the adrnntarre O\ler excision of not being fo]. 
lowed by shortening, but, on the other !~and, is Y~ry apt to be followed by 



656 D f 5EASES OF JOINTS . 

secondary contra<:tion 1 to guard agai nst which t be patient should wear 
some mecbanical support fo r a. long- time. Mandry, from an annly~is ofGj 
cases operated on h;· Yolkmann, KOnig, and other surgeons, find~ that 10 
per cent. pro\·ecl fatal, t.bough not di rectly from the operation, 27 per rent. 
ended in fai lure, and G3 per cent. in recovery. There was more or lei's 
contraction in f)5 per cent., and on ly eight patients recovered with a mor
uble joint. In case~ of 1.1elalinou::; arthritis, the cbances of spontaneous 
recovery are RO slight that art.hrectomy or excision is indicated at a com. 
parntively early period. 

rrbe account whicb has been g iven above of arthritis in i:reneral win 
suffice for a description of the affcetion as met with in most of tbe articula
tions, as tbe shou lder, elbow, wrist, knee, ankle, larsnl joints, etc. There 
arr, bowc\·er, two situation8 ia wbicb arthritis occur:;, which impre!' ... 
certain peculia rities on the disease, requi ri ng more detai led consideration i 
these are the hip and the ~aero-iliac articulntion. 

Arthritis of the Hip-joint, Morbus Coxarius, Coxalgia, or 
Hip-disease, is an affection of early life (more tban two-thirds of all 
ca:--es occurring in persons under fifteen years of age), and is much com
moner in boys than in g·irls. 1 Three ,·arieties of the pisease arc recogniztd 
Uy El'ichsen, according ns it begins in the hea.d of the femur, the acetobu
lum, or the proper structures of tbe joint (especially in the synorinl m<'m
bnrnC); anll this division being, in :rnme respects, convenient, I shall fol
low that author in speaking- of Jemornl, acetabular, and o.rlhritic co;calgia. 

Nature.-The nature of hip-disease bas been a matter of much di~putt', 
nutny distinguished surgeons looking upon it as almost always, if not 
inrnriably1 a conHitutional n!l'cction, depending upon a tubcrtulous or 
::crofulous diathesis. rrhe remo rks made in a previous chapter upon struma 
are particu larly applical>le here; while it is certai11 that in many ca~es a 
deposit of tuLcrcle does lead to hip-disease, and while there can be no 
doubt that tbe scrofu lous diathesis does act as a predi~posiog cause of the 
affection, there can be as little doubt, I think, that some cases are simply 
of an inflammatory nature, an<l that, in a majority of instances, the di.~ 
case is to be looked upon as having a local origin, and (which i::; of the 
highest importance, in a practical point of dew) as specially demanding 
local treatment. 

Causes.-Tbc exciting causes of hip-di5ease are usually of an apparently 
trivial character, such as slight blows or foils, sprains, over-exertion in 
walking, or :;itting on cold step . .;, or in wet grass. 

SymptumK-The SJmptoms of the affection rnry in its different $/a9es, 
three of which are commonly described by surgical writers. Hip-disea~e 
usually begins ,·er.r in:;icliously, ob:scure pains, which are probably COii· 

r:.iclercd rheumatic, and a limping or !:;buffiing gait, often existing for somt' 
time before any deformity is tli:scO\'Crcd. 

(l) l'ain is felt in tbc affected joint and in the correspondin,!? knee, tbe 
latter symptom being mo:st mo.l'ked in the femoral form of the disea:ie, and 
apparently due to irritation of branches of t he anterior crnral and obturator 
nerYeS. 'l'be pain in the hip h.; constant in the a1'lh1'itic form, of 11 ver.r 
ucute type, and accompanied with it feeling of tension, and "·ith tenderne.~s 
aborn the great trochanter. It is increased by motion or exercise, aud 1"• 

therefore, wor~e in the c,·cning; but the "starting" pains cau~ed by mu~
cular spasm do not come on until a comparatively late period. I n tbe 
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(emoral and acetabular \'a1·ieties, the hip pain is of a dull, gnawing char
llcter, worse at night, often interm~ttent, a.nc~ specially elicited by striking 
011 the knee or heel, and thus pre8smg the Joint surfaces together; starting 
of the limb is developed at an early period. Of course, as the disease ad
rances, in whatcrer form it may bnxe originated, the different symptoms 
become merged togcther,.so yrn.t these distinctions are only avai lable in 
the earlier stnge of the af1ect10n. 

(2) Swelling is most marked in th~ arthritic variety, which may be 
looked upon as the tlcutr form of the disease. Redness and Heat are ra.rely 
obserrecl in any case on account of thC' deep situation of the joint. 

(3) DP.formity.-In the .fir:st stagP or hip-disea:::c, the knee is slightly 
tlcxed, and the limb usually but not a.lway:-; abducted-this position hcing
inrnlunta.rily assumed, as most easy to the patient. Sligbt limping uccom
pauies this :-.tage of the cli::.case. The secoml :stage is marke<l hy flaUening 
1if th'e bultor·k, the fold of the nntcs on the affected side becoming almost 
if not quite obliterated; with this there are abduction, and consequent 
i'longntion of the limb, the b1tte1· in the large nrnj orit.v of cases being ap
parent merely, and due to a twist of the pehris, ca.used, as pointed out by 
Barwell, by the effort to p1·ese1·\·e parallelism of the limb~, though in the 
arthritic form of the disease there may possibly be in some instances true 
rlo11i.ration, from distention of the synovia l capsule. When in this stage 
Llic patient :;tand~, the whole weight is borne by the sound limb, that 
which is diseased heing car ried forward, flexed, and abducted. If now he 
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and the pch·is distorted into an abnormally vertical position. Tn thi~ ~tn_trl' 
there is mal'ked lameness, and it is to this stage also tbnt the pnin io lhe 
knee particularly belon:.r~. In the acetabular rnriety of the di.-;ea:<e thni· 
is comparativeJ_y li ttle dcformity 1 while in the femoral the!'c may he, ni< 
long as the patient is going about, apparent shortening, which, howerer 
yields to apparent lengthening after a few days' rest in bC'd. 'l'be dcformitr 
of the third stage (between which and the second there ma.'· he on iuterrill 
of comparatin~ comfort) consists in adduction of th{' limb (Fig. 356), h·nli
ing to shortem'ng, which is greater in appearance than in reality

1 
with 

undue prominence of the buttock on the affected F-ide, mnrked ohliquit) 
of the pel\'i$, and compensatory double lateral curvature of the i-pinc. 'l'ht' 
rirua natium, \Yhich in the second :-'taµe inclined towards tbe aO'ecied ~irlt· 
(Fig. 355), is now directed away from it. The &hurtening of the thil'd 
stnge of hip-disease is, at the beginning of that stage, merely apparent, 
depending on the effort to bring the adducted limb into parallcli~m with it~ 
fellow; as the malady progresses, bowe,·er, actual shorteaing- occurs, from 
alterotion in the shape of the Lones which enter into the formation of tht 
joint (Fig. 35 i ), and in some ca~es, though in fewer than wag forrnerlr 
~upposed, from positin dislocation taking place. The deformity of th.e 
first and second stages i ~, according to \erneuil, due to inflammation uf 
the muscles in proximity to the joint-thr p:ioa~ and Je~~cr glutea11i; at n 
later period the~e undergo atrophy, nod the deformity of the third stn.z1· 
is caut:"ed by inflammatiou of the abductors and sartorius. 

( 4) Dislocation jg chiefly confined to the femoral \'aricty of the dbea.-c, 
and its occmrenee is often attended witb marked relief from pain; if, :l!

i:;omctimcs bappens, it takes plaee without the pre,·ious formntion of alJ. 
scess, a new ~ocket may he de,·eloped upon the dor::;um ilii, the acctabulum 
beeoming gradually filled up and obliterated. In the acelob11lar form of 
tbe affection the cotyloid cavity may become perforated, the head of th1· 
femur perhaps slipping through into the ca,·ity of th<• pel\"i::;. 

( 5) ::foppu1·ation may or may not occur in the arthritic form of hip-di.•
ea~c, but it is almost ine\·itable in the other variHies. lt occurs earlil·r iu 

the ocetabular than in the femoral form 
of the affection. The 5pot al. which poi11l· 
'ing occurs is often significant i thu:,i an 
ab:-ce .... ~ opening on the outer part of tht 
thigh. below the trocbanter, indicateii di~· 
ea::;e of the caput femori~. while ab~cC's~t.• 
opening in tlu~ pubic reµ-ion denotcdi~en,1 
of the acetabulum-tbe ab~ce,.;~ bein~ iu
tra.peh·ic or extra-pekic according a~ it 
opens abo\·e or below P oupnrt':' ligament. 
.Ab.~ce~~ opening in the gluteal resion 
01av indicate either foJ'm of the atTecuon 

1'en11inatw1u; uf Hip-cliiiea::w. - Tht· 
arthritic and occai:iionallr the other 
form:- of tbe di:-ea:-c. it" ~::;ubmittcd tu 
judicious treatment at an early pNio1! 

~~~~·s t:~~1i~::.tt :~1:~r:n~~}~~ bl~~tehdi~o~1~~1~ 
cure 1n- ondn1lo~iN Enn if the joint bt· 
anchyfo~ed, rirovided that the limb h11\"t 
been kept in a !.-traight po!::ition. th~ ~t~ull 
will be quite $atbfactorr , the mob1iltyol 
the pelds compensatin£in a great dc~rpr 
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for the :;;.tiffness of the joint j hut unle~s precautions have been taken in 
rc!mrd to position, anchylof'i~ witb great deformity will ensue, such dis
to~tion a5 is exhibited in the accompanying cut (Fig. 358) being by no 
means unfrequently met witb. If suppuration bavc occurred, and tbere
tore we may say as a rule in cases of acetolrnlaror ft'moral coxalgia (par
ticularly if followed by co11secuti,•e di:-;location), the utniost that can usually 
be attained hy consenative measures iE: recovery with a shortened, de
formed, atrophied, and often us(•\css limb. Death mn.y occur from :-;imple 
exhaustion, diarrbrea, tubcrculoi"\iS1 amyloid. degeneration, or pyremia, or 
from ~ome intercurrent affection wbicb would have bf'cn successfully re
siMed but for the cons.tantly deprel:-lsin,z influence of the joint-affection. 

DiagnosiK-Hip-disease may ~e di:;tinguished from rheumatism, by 
ob~rdng the limitation of the atlcction to _one joint, and by noting the 
charactE:ristie deformity. This may be readtly made apparent, as pointed 
out by Sayre, hy placing the patient upon a perfectly hard plane s ur
face, when, if the knee of the affected limb b<' brought down, the lombar 
~pine instantly hecomcs arched. From lateral curvature of the spine with 
ncurnlgic:: tenderncsf:, it may be di::.tinguishccl by the pain bei11g increased 
by pre::;sing together the joint-surfaces, and by the existence of painful 
noct.Urnal spasms, while the diagno~i:::. from anfero-po~terior curvature of 
the spine may be made hy ohscn·ing the mobility of the hip in that dis
ea!':e, and the different seat of pain-though if the abscess in spinal disease 
point Otl the outer side of the thigh, pressing on !ihunents of the obturntor 
nen·e, there will be pain referred to the knee, just as in hip-disease. Mar
bus coxarius could only be mistaken fur abs('ess external to the }oint, for 

1-·1u.&59.-Sayre's!<lwrtspll11tapplied. 
(8AY1t&) 

dfaease of the knee, or for caries of t'1e great trocfianter, by neglect of 
careful examination; aDd I am disposed to say tbe same in re lation to 
~rinephrir abscess, and to perityplilitis, which, according to Gibney, 
l::i not uofrC{1ueotly mistaken for hip-disease. From sacro-iliac d isease/ 
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the diagnosis may be made by obsen•ing that in that affection the srat of 
greatest tenderness is different, that there is no shortening, and no pain on 
moving the hip if the peh.:is be fixed, and that tbe pelvic distortion is prr. 
nianent and absolute, not, as in hip-disease, temporary and relatire. The 
diagnosis from separatiun of the upper ep1phy.<;is of the femur with 
abscess, is difficult, if not impossible-a matter which, fortunately, is of 110 
practical moment, as excision would be equnlly indicated in either affeclion. 

Prognosis.-Statistics are wanting to show the mortality of hip-di~CllH' 
it being but seldom, from the .chronic nature of the affection, that the sur: 
geon has the opportunity of watching a case to its termination. J\l y own 
impression is very decided, that, when suppuration has occurred, the hones 
being invoked, recovery without opnation is an extremely rare occur
rence: this impl'ession is confirmed by the results of 9 tenuioated cases 
observed by Gibert, \Yhich gave 8 deaths and but 1 reco\·ery. It is true 
that, hip-disease does not appear very frequently in our mortuary rerord~, 
hut this is owing to the fact tbat the patients are carried off by sccoodnry 
complications or in tel'cu rrent affections, to which death is :lltrihutcd-no 
reference being made to the chronic condition, without which those affec
tions would not have occurred, or would not have proHd fatal. Femoral, 
and still more acetab1tlar

1 
coxalgia may be therefore looked upon as ex

tremely grave diseases; the arthrili<: form of the affection, howe\'er, 
offers, as already mE>ntioned, a much more f'avorable prognosis. 

'.1'reatment.-It is very importn.nt that early treatment should be adopted 
in every case of hip-di~ease, and accordingly a rigid examination of the 
case shou ld be insl ituted on the slightest suspicion of the existence of this 
serious affection. During tbefirst stage oftbe disease, the patientshoult.l 
be put to bed, and the joint kept in a state of complete rest by the use of 
exten:-sion and the adaptation of a suitable ~plint. I commonly employ a 
moulded pasteboard splint, well padded, with extension and sand-bags, as 
in the treatment of frnctured thigh; but the surgeon may use with equally 
good results the carved splint of Dr. Physick, one moulded from guttn
pcrcha or leather, or splints made from wire ganzc, as recommended by Bnr
well and Bauer, or fi11all y any of the fol' ms of immovable apparatus which 
were described at page 94 rrhe particular forru or splint used is a matter 
of indifference, provided that the limb be kept in a proper position, and the 
joint in a state of absolllte 1·est. To relieve pain, especially the starting 
pain which is one of the most distress ing symptoms of the affection, con
tl"nuous extension is the most va luable agent wbich we pos::;ess. 1'he 
ordinary weigbt-exten!Sion apparatus may be llSed, as in cases of fractured 
tbigh, or BanYell's elastic" accumulator" may be employed instead. The 
simple weight is the most convenient means, and is, according to my ex
perience, very efficient. J. ·wood employs double extension, a weight 
being attached to ench limh and counter-extension made by rai:5iog the 
foot of the bed. I have not, myself, found it necessory to resort to sub
cutaneous division of the tendons or spasmodically coutracted muscles, ao 
operat ion which bas, howe\"er, been successfully employed by llonoet, 
Bauer, Sayre, and other surgeons. If the affection htn-e run on to the 
second stage, the same treatment is to be employ ed, together with count~r
irritation by blisters or the cautery, applied to the scat of the greate~t pau~, 
usually a little abo,·e and behind the great trocbanter; the general condi
tion of the patient must, at the same time, recei\'e atteution, the state of 
the digestive organs being looked to, and the strength maintained by the 
administration of food and tonics especiaJhr iron and cod.liver oil. 

In most cases of arthritic coxa
1

lgia, and ~in some at least of the femoral 
variety, if the treatment above described be early adopted and strictly car-
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rie<l out, a marked improvement will soon be manifested, the pain and 
tenderness gradually disappear ing. till at length motion of the joint is no 
tonger produetirn of suffering, and the patient feels 
and considers l.iimself well. The time required for 
thisfororable evolution of evl'nts i8 of course ,·ariablc, 
six or ei~ht weeks being probably a minimum period. 
1f now all further treatment be neg-lected, the disease 
will in a short time almost iue\•itably recur, and proh
nbh' in an aggravated form; aud yet it is very impor
tan~t that the patient should be no long-er conf11led to 
bed, but should be enabled to take exercise in the open 
air. I t is in these circum:'litances, I think, that the 
ing-enious forms of apparatus devi::;ed by Davis, Sayre, 
Andrews, Taylor, Thomas, Lovett, Agnew, and otber 
~urgeons, are particular ly serviceable; they net by 
kPcpiug up extension and conuter-extcnsion, while tbe 
patient is enabled to walk about and lead a co111para
ti1,elr actirn life.1 

t il the lhfrd stage of the di~ase, the treatment 
a\read.v advised i:; still applicable, exterH:iion being 
more particularly indicated, in order to prevent 01· 

counteract the tendency to shol'tening. If absces$ 
form, the sarue plan may still be continued, counter
irritalion being, however, llO\V abaudoaed as useleRs. 
If the abscess originate within the synovial capsule, 
clii:;tcnding and threatening to rupture the latter, the 
pu~ may be evacuated by means of an aspirator, or 
i-imple trocar and canula, with precautions against the 
entrance of air, as advised by Bauer. Under other 
circumstances, the absce~s should, I th ink, be treated 
on the general principles laid down at page 437. It 
i:-1 rarely po:-:sible to effect the ab~orption of pus under 
these circumstances, but the attempt is worth ma.king, and will occasion. 
nlly succeed-as in a cafle mentioned hy Barwell, and as in one under rn.\' 
own care, in which absorption occurred under the influC'nre of dry colcl. 1 

lodoform-glyeerin injections, both interstitial and intra-articular, may be 
of serl'ice in this stage of hip-di::;eascj Kniuse enters tbcjoint from the 
outer ~ide, abO\'e the trochanter, Lut. Kiister a11d Biiugner make the punc
ture anteriorly. 

~fter a.Lsccsses have opened in cases of hip-disease, leaving sinnses 
which l~ad down to cal'ious bone, it is still possiUle in some instances to 
?btain a cure by anchylosis, and, in cases not admitting of operat ion, this 
1:; the best termination that can be hOJ}Cd for. Litt.le can be done, under 
thc~e circumstances, beyond keeping the limb straight, moderately ex
~~nde~I, a~d with the foot "·ell supported, while the streugth of the patient 
l:s marntamed by appropriate constitutional and hygienic treatment. In 
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many of the cases, howe,·er, w hich reach this condit ion (at Jea~t am00,. 

the cl:iss of children that come into our city hospital!'i), exc:i!-<ion, or poZ 
sibly amputatio11, may afford a better chance of life than persenrnrice in 
expectant treatment. Kirkpatrick, Stokes. an<l Stoker recommend i•arlr 
trephining of lhe trochanler and cervix femoris, followed b.v drnioncre, iii 
hip-disease of the ft!moral var iety. The two first-named surgeoni. sut'ppJp. 
ment t he OJ)erat iou by applying potassa-cum-calce to the track of the 
wonnd 

Arthritis of the S acro-Iliac J oint (Sacro-Iliac Disease).
This affection, which is ex;.remely fatal, is fortunately rare, though proha
bly not quite as rare as is commonly supposed-being ~ometimc::; not 
recognized by practitioners, as indeell it bas, until comparatiHly recently, 
been commonly ignored b5· systematic write rs. I t ba!i been particularh· 
studied by N~ laton and Erichsen. Sacro-iliac disease is nn affection <if 
early life, and usually begins with a condition analog-ous to, if not identi
cal w ith, that form of arthritis which has been called gelatinou.~. though, 
in other instances, the bones appear to be lirst affected. The dii-:ease can 
seldom be traced to any definite exciting cause. 

The Symptoms consist of pain and itmderness, with swelling O\'E'f the 
l ine of the sacro-iliac junction, the pain bcin:r ag-grarnted by motion. 
laughing, cougbinµ:, straining at stool, etc., and accompanied by a J>eculiar 
sensation, as if the bod.v were foiling npart. Pain is elicited nl1'0 by pre~ ... 
ing the sides of the pelv is tog-ether. The patient is lo-me from the begin
ning, and, as the disease adrnnces, becomes completely bedridden, usual!) 
lying· on the unaffected side. The JimU on the diseased side is commonl)· 
e.rlended, elonyaled from downward di:•placement of the oi;; innominatum, 
and wasted from atrophy of its mu~cles. It is sometime!:' markedl.r redt'
matous, from obs truction of the iliac Yein 'l'he hip is deformed, from the 
side of the pelvis being tilted forwards and rotated downwards. S11pp11-
ration occurs at a rather late period of the di~ease, abscc~se:; poinling, 
accorclin.i:r to Erichsen, o,·er the joint, in the ~luteal or lumbar reirion, 
within the pelvis, or in connection with the rectum. Jn n cnse which Wlh 

under my care at the Episcopal Tio::.pital, abscesse!'i pointed in tbe groin, 
in the gluteal region, and on the inside of the thigh. 

The Diagnosis of sacro-iliac di1'ea~e can usunlly be made without much 
difficulty, thf' affection with wbich it is mo:::.t likely to he confounded heing 
Mp-disease, the diagnostic marks of wl1irh barn already been pointed o~l 
Disease of the . .::pine ma~' be distin:.rui:--hed, ~ven if there he no po,.,tcrtor 
cu r rature, by the presence of tcnderne~s in the rc,!(ion of the nffccted nr
tcbrre, nod of stiffne~s of the whole spinal coliimn, with 11b:;ence or au~· 
elon~ation of the limb, or ~ign of disense about. thP sacro-iliacjoint . .Yeu
ralgia of the hip may he <listin[.ruished by the ditl\1 ~1:>d and superficial char
act~r of the pnin, and by the absence of an_,- real cli~placement of the. o.; 
innominatum; while sr-iatica may be recoµ-nized by the s<>nt of pain bt•m!( 
below the sacro-iliac joint nnd ext.ending clown the limb, nnd b_r the ah· 
sence of elongation or other sigo~ of articular di::;easc. 

Tbc PrognoHis of advanced ::;acro-ilinc disease is always uufa,•orablri 
Erich~en, who has devoted special attention to the subject, !>ay:' thnt ht> 
has never seen rcco,·ery in an_,- ca!"e in which the cfo:ea~e was folly UenJ 
oped, and in which suppuration had occurred. W hen ~ecu at an enrly 
stage, however, there is more hope of successful trea.tmrnt, an<l rn"e~ ur 
reco\'ery under these circumstnnces han been reported by ~lcGoire anJ 
other surgeons. 

'!'he 'l'n•alm.ent consists in endea ,-oring to pre\"ent f'oppuration, b)- plat'
ing the joint at rest by means of the weight-cxten~ion apparntu~, as ad· 
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ri,:.cd by Prof. )feGuire, 1 and at a latf'r period by sup1)orting the part with 
a kntber or pasteboard splint, moulded to embrace the pelvis, bi1), and 
thigh, or, wbil'h Hidlon and Jone~ prefer, au apparntus like that employed 
br 'l'homns in ca5\es of douhle hip-di:;ensc; counter-irritation may be of 
:-;frdce in the early ~tage, u.nd the :;eneral health should be sustained b.\' 
the ndmini:-;tration of cod-li\"er oil a11d other tonic!;. The patient should 
of course !:itny in bed, and preferably in the prone po~ition. No opcratiou 
i:-; under ordinary circumsrnnces, admis:siblc in thi$ gra,·e affection, though, 
ir'caril'1' had occurred, it mig-ht he proper to 1uakc an inci!:'ion aud eadca\'ur 
to rclllO\"C' the di!:'cns.ecl bone with gouµ"e nnd curette. Billion and Jone~, 
indeed, ad,•i:-.c opcrati,,e int~rfc1:c11cc with trephinc, cutting forceps, and 
hot iron, us !->OOD as suppuru.t1011 1s detected 

H Ul:U:'llATOID ARTURITIS. 

Rheumatoid Arthrili~ is tbc name proposed by Garrod for a peculiaL" 
form of inOammation of the joint;:;, which was clcscrihod hy .\.dam~, R. \\r. 
Smith. and Canton, as Chru11fr Rheflmatic Artl11·itis, which Barwrll 
calb Arthrifi,'\ Deformans, arid which, in the cat-e of the hip, is ::::ometimcs 
known U'.-i ltlorb11s Cone Se11zlis. The palholoqy of thb di:sca~c is in\'OIHU 
in much ob,-eurity; rheumatoid arthriti~ resembles both gout and rheumn
ti!'m, and yeL does not appear to p;Htake of the nature or either of tho~c 
a!Tcction,;. It probabh· begins with bypcr~mia of the !:iynovial m<.•n1brnnc 
and in<-rl'l\~{'(I !:i_nlO\'ial $ecretion, followed hy thickenin).t', and sometime::; 
elonl!'ution, of the ligament..;, g-ra.du:tl tth~orption or o:s::;ification of the in
terarticular c:anilage~. and finally porcelanous iudurntion and eburua
tion of the bony extremities. Barwell, 
howe\"er, believe~ that o:-;teitis is th(' pri
marr condition, and that the sntO\'ial 
cha1ige is entirely secondary. In ihe ca~c 
of the hip, which i:;:; the joint mo,.,t com
monly nffectC'd, the round lig-;unc1it di1'ap
pcnr~. and the bet\d of the bone lwcomes 
irregularly rnlarg-cd. flattened, :'iomctimcs 
1•\on)!atcd, and placed at a rig-ht an:,rle with 
the ~huft. Th(' cerdx femol"is hccomcs 
:-hortencd, apparently by inter:-;titial ah
:-orption, and is often blll'round('<l lff \:ns-
1·11\ar frin~e-like projection~ of the ~yi10\·ial 
nwmhrane. ThC' acetalJulum bccoml'·" en
large1!, and ~ometimes flattened, lrnt in 
11thcrcu,;e:-:decpcncd,soai;:.to!o:iurroun<lthe 

~1~~ed ,.,~;l;~~i~ccn~~1~1~~0\:~~~·o~r~~~· of~;~ 1~;~: 
Pt'arabout the ha"e of thr ftreat troehanter, 
1~nd e .... 1wcially along the intcr-troehanteric 

~;1~~r\\~l~i~:· 1~~'~::~~~ o~~1i~~~:~~1:;,a~;~C'nb:,~·: ~~7~~~~d ~~1 t~e 1~!~:f~:~t\~.~~ha~~ 
•·xce"s o: ?ily matter-in a ,.,tale, indeed, of osteoporosis with eburnation. 
All tll(' JO!tlb of the skeleton ma\· be in\·olved, but tho:-:e in which the di:-
C'a~e i" mo1-;t commonly oh::'Cl'vccl,~ arc the articulations of tlie hip, shoulder, 
nncl lower j(tw. Rheumatoid arthritis of the ::ohoulcler is, according to Can· 
tou1 the true pathologica.1 condition in those cases dehcribcd by Soden und 

1 J. Wood employsdoubler...rt111si1m,as iu cases of hip-disease. 
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others as displacement of tho long h<>ad of the biceps. 'l'he joints on cilht'r 
side are often symmetrically nffected. 

Rbeorna.toid arthritis usually occurs ia tbe male sex, and in pcrsonH whu 
have p~ssed the middle period of life; w~en met with a.t an earlif>r nge, 
the patients are generally females; the disease a,ppears tn molit cn~cs lo 
result frt:1m the action of cold ia persons of dellilitatcd conl'titution, thi· 
development of the affection in nny particular joint being sometime:-; 
ba8tened by traumatic cnus.es. 

Symptoms.-The disease begins with pain of a rheumatic character, 
increased, in the case of the hip, by standing or walking, n.ncl followed hr 
impaired power of motion, preventing the patient from either standing 
erect, stooping, or sitt ing in tbe ort.linary posture. The limb may at fir~t 
appear lengthened, but subsequently becomes shortened from changes in 
the sbape of the bones, tbe apparent shortening being sti ll fun her iocrca:-;mJ 
by obliquity of tbe pelvis The limb is somew hat flexed and everted, thl' 
buttock bccomin~ flattened, while the trochanter is unduly pt·ominent and 
thickened. Crackling or grating may IJe often elicited by rototiug the limb, 
being evidently produced by the stalactitic formations already referred to, 
and by the rubbing together of the ebu rnated surface::; of bone. 'l'bc mu~ 
clcs of the thigh waste, but those of the calf of the leg maintain their 
nutrition i the loss of motion in the hip is in some degree com1>ensatl'cl for 
hy increased mobility of the lumbar ,·ertebrre. Snppuration occasionally, 
hut very rnrely, occurs, nor, according to Barwell, is there any tendency 
to the production of anchylosis. 

Diagnosis.-Rheumatoid arthriti s is chiefly interesting to the surgeon 
in a diagnostic point of view, being frequt!ntly mistaken for fracture in the 
neighborhood of the affected articulation. The diagno~i~ can usually be 
made by inquiring into the history of the case, and by ob~cn·ing that the 
:i.ffection is not limited to a sin7le joint. The artln·opalhie~, or articular 
affections. which depend upon lesions of the nen'eS an<l uerve-ct'ntres, 
locomotor ataxia, etc. (arthropalhia tabido1·urn), pre5;ent many analogic,. 
to rheumatoid arthritis, nnd, according to l\litchell , arc often clinieBll_r 
indistin,iruishnble therefrom. 'J'he rapid wearing away of the articular 
extremities in tabetic arthropathy is the diagnostic feature chieOy rclird 
upon by Charcot and Buzzard. 

Prognosis. -The disease is ,·ery seldom fatal, bnt, on the other hnnd, 
is extremely chronic aud intractable, aud produetive of a great deul of pain 
and discomfort. 

Treatment.-But little can hP. clone in the wav of treatment, be)·ond 
the employment of ordinary hygienic means anct" the admini~tration of 
tonics, cspi:~cially cod.Ji,·er oil, iron, and quinia, the nlfected joint being, 
during the acute staµ-e, kept at rest, and occasionally blb;tercd. Jodide of 
potassium may be sometim es nsed with advnntaze, as mov be arscnic!lncl 
J!Uaiacum. R. W. Smith speaks highly of the latter drug: in combin!ltiou 
with sulphur. rhubarb, alkalies, and aromatics. Change of air, and n re
sort to ntrious mineral sprin.zs, may be properly aclvi::.cd in t-ome.ca~.~. 
With reirard to motion of the diseased joints (in the chronic ~tage), it m~r 
be said that the patient may take as much exercige a1' he can without Ill· 

clucing an nggrarntion of pain. Erichsen recommends, in the Ca!"e of .tht' 
hip, external support by menns of lateral irons, jointed oppo;:;itf' the artn·u· 
1ations, "·itb a pch·ic band and leather !-locket for the thigh and leg. B:t· 
ci1:>ion of the hip has been resorted to in this nffection, but b not to ~ll' 
recommended; the prospecti,·e benefits of the operation, under theiie cir· 
cumstsncP,S, nre not sufficient to compensate for the rit-k which wouM 
necessarily attend its performance. 
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PEHIAR'ru1t1ns. 

This nomc is applied by Duplny and Gosselin to a condition s imnl::ttin,g 

11 rthritis, but due to inflammatory changes in the neighborin,Q' hursre and 
other periarticular tissues. There is less swelling and constitutional dis
turbance than in inHammation of tbe joint itself, and tbc diagnosis from 
rbeumati:;m nrny be made by observing that but one joint is alfected, and 
from neuralgia by noting a peculiar crackling which may be commonly 
detected by palpation of tbe affected burs.:e. ' l'be fl'eatment in the ncute 
stn!,l'C consists in the enforcement of rest, with the ufic of cataplasm8, or 
hellndonnn nnd merclll'ial ointment, and at a later period in friction with 
stimulating liniment~, and the employment of passive motion to prevent 
the occurrence of false anchylo::;is. 

ANCUYLOSJS 

Frequent reference has been made in l he preceding pages to the cure of 
joint.diseases by anchylosis, a word which, as used by surgeons, is equiv
alent to stiff-joint. Anchylosis, or anlcylosis (tbe latter is etymologically 
the more correct spelling), may be incomplete or cvmJJlete. lu incomplete 
or fibrous and1ylosis, the sti ffn ess is 
clue to thickening of tbejoint capsule, 
with the cle\·elopment of bands of 
fibro-ccllular material which cross from 
one articular surface to the otht'r. and 
which re~ult from the organiz:ition of 
inOammlttory lymph, or of the grann
lntiou :5tructurc wbicb in joint-diseases 
replaces the sy novial membrane and 
articulnr cartilages. 'l1he stiffness of 
the part is further promoted by con
traction and adhesion of the neighbor
ing- muscles and tendons, the latter 
being olmo!'t exclusi\·ely concerned in 
the production of the so-called false 
arwhylosis, which results from mere 
dii>use. 

In wmplete or bony anchylosis (F ig. 
3fi3) the joint may be entirely obliter-

~~ei~~cl ~~1~0~;\:~~11;1~~~1 Go~~ 1(~~~:~st~:~~f 
or(which isprobahly the more common 
<'o~diti~n) there may be fibrou s anchy
lo:-::1s, w1tb the supNacld ition ofosseons 
nrchcsor bands, wbich cro~s from side 
to .side externally to the joint, and 
which may be new formations, of tbc Fm. 363.-Synostosis of hip.joint. (PrnR 1R.) 
nature of exo~toscs, or may result from 
the cl('po~it of oss ifi c matter in ligaments or other pre.existing soft struc
tures. Bony anchylosis is rareh· met,ritb except as the result of traumatic 
nrihri.tis, fihrou>; anchylosis beirlg more common in the ordinary forms of 
the cl1~('al'e, particularl.v in patie nts of a st rumous cliatbc>sis. It not un
fr(•quently hnppenFo , indeed, unrler the latter circumstances, that, wbile 
more or l~s~ p~rfect.anchylosis is taking place ia one part. of a join.t, caries 
or necrosis is In existence at another. Jn bony anchylos1s there 1s abso-
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lutel.v no motion of the joint, while in the fibrous variety ~light motion 
nrny always be elicited by careful examination, particularly if the patif•nt 
be in a state of anresthesia. Sometimes the surgeon endeavors to obtain 
ancbvlosis as the be~t term ination of arthritis, or a~ a menns of incrca,..j 11 ,, 

the ffrmness of a, limb, in cases of paralysis or recuning di ... Jocation. rrJ1~ 
operation of suturing- the relaxed tissues for this purpo!'ie, with or withoul 
exri!'iion of the a r ticulat ing surfaces, is called by Euriager artlirodf:',,.i.'I. 

Treatm en t .-The treatment of ancbylosis varies accordin1-t a~ it i!i 
Complete Or inCOmJJlete, and ·according to the ]JOsilion in whic·h the joint 
has become.stiff. 

1. Fibrous Anchylosis in a Good Position.-Xo treatnicnt should Uc 
adopted un<ler these circumstances unt il all acutei1~flammatory sym)>foms 
ha\·e Subsided j when tbe diseabe bas become chronic, j)aS.<,;fre motion Dlfl)' 

be cautiously employed, be ing aided by frictions, the salL douche, etc. In 
fibrous ancbylosis of the elbow, tbe patient may hi1m:elf practi8e pac:s;ire 
motion by swinr.;·in!{ a. ftut-iron or otl1er we ight, as ad,,ised at page 254 
Advanta:.re is occas ionally de r ived from the use of well-padded splints, t/1e 
angle of which may be varied by means of Stromeyer's screw or other 
simi lar contri,·ancc, or from the U!'ie of continuous extension br elal'<tic 
bnnds or by a weight. It may be, in some rare cnses, justifiahie to at. 
tempt subcutaneous division of the restraining intrn-articular bani.1~, Ont 
the operation is not ver.v promising, and is necessarily attended with !'Ollle 
risk. Fi\Jrous anchy losi:;o of the .r.;houlder is often followed by the dereJ. 
opmcnt of a bursa bencrith the scn.pula, the motious of which bone gi1·e 
ri~e to a crackling sound, described by Terrillou under the name of sub-
8capular friction. 

2 .. Ji'ibrous Anchylosis in a Bad Posilion.-lf the elbow be anchylo.~<·d 
in an extended position. or the shoulder, knee, or hip at a right angle, it 
hecomes important to a.dopL mo re acti,·e treatment, though no operation 
should be performed until a.cute symptom~ ha\'C passed a.way. In mnn.r 
cases, particularly in those. of rheumatic Ol'ig-in, it is possible at once to 
restore tbe limb to a. positioo in which it will be useful, by forcibly jler. 
ing and ea·le1uling the joint, nnd thus rnpturing the intra-articular n<llw· 
:;:ions, whi le the patient is in a state of an.:esthesiri. If th is be <lone, thr 
force fihould invariabl.v be fhst applied in tbe di rection of jle:rion, and the 
adhesious should be broken by a series of quick, short jerks, rather than 
by slow prc~sure . In other in::1tances, continuous extension, by means of 
elastic bands (}'ii;r. 367), or a weight, will be safer and equally efficient: 
the humerus has been fractured in attempting- forcibly to break up adhe
sions of the elbow-joint., and Louvl'ier and Ilomans have recorded rupture~ 
of the popl itea l artery in similar oper11tion::1 for ancbylosis of the knee. 
If resistance be made by contracted tendons ia the neighborhood of thj• 
joint, these should be subcutaneouslv divided, a few day:-1 bein~ then al· 

0

lowcd to elapse before the employm-enL of extension. Any inflammntion 
which follows tlicse manarnvres must be treated upon J!eneral principle~. 
In the case of the hip-joint, subcutaneous ostcotomy, by Adams's or Gant:S 
method, may often be resorted to. Th!:! deformity met with in anchylo:-<1:1 
follow ing anbriLi~ of the knee-joiot usually consi~ts in fiexion, bac:kwnrd 
dir->placc111ent of the tibia upon the condyles of t he femur, and outw.ard 
rotation of the leg and foot (Fig. 364 ). In these ca~e:-, simple extent.to~, 
even with division or the hamstl'ing tendons, i::; not buflicient, the back· 

~~·\~~~ d~:~11;~:1;n~1~1~~~1~~i1~~~';;;.;~1n0~:>~:~~=~·.int~etl~:d~1~1i~t:~c~~:p:~~~ 1~~0~('1;~~: 
Bigg (Fig. 368) may be employ('cl, which acts by means of ~prin~s. iJrnw· 
ing the head of the tibia downwards and fonrnrd,-i, while the contl~·[c,. uf 
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the femur nrc at the same time prcsserl upward:; and backwards. Subcu
tnncous did~ion of the ndhesions uniting the femur and patella. is i-ug
rrested by Willett, nnd has been ad\•antn::reo11~l.r l"l'80rted to by ~[aundrr, 
~s has 1:iubtuuuu.•ous section of the crncial ligaments Ly Tiffany. Anchy-

Fm. :lfM--Ddormitr {con.<:ttutin• disloc:ition) following- Brthriti~ ofknC<'-joint; the tibia 
di~placed b:wkward~ and upwards 

Jo,.i:-; of the knee in a position of Ol'er-exlPn~ion is cxtrrmely rare; it is 
we'll ~een in thr flccompan.Ying- illu:-:.tration (Fig-. 3<i5), from a patient undf>I' 
mr care in tbe Epi~copal llo:-.pitul. The cli!5placcmcnt in these cases is an 
~x·nJ.t~Crntion of that which is common !~· obscl'\'ed, the head of the tibia 
~;Jippiag entirely behind the fr>mur nnd projecting- in the poplitcal space. 

•In ca1;.cs of partial fibrou .~ a1H"h ylo.-;is, complicated by frequently recuning
inHnmmation of the joint (Fig. 366), excibion or nmputation will not un
frequcntl.v be required. 

1 
3 .. Bony. Anchylosis in a Good Po."iition.-1 f a. joint be afl'cctrd with 

1;~:
1

~. ~~
1

~~~,~~s!~·r~~~/~"~l~~~ ;·ici~i~tit~1:t~:0 o1;~~~~~1i ~:;rsl~~~i~ 1 ~:s~e~~r~~~ • 
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to; an exception may occasionally be made in the case of the f'lbow, wliieh 
may be in FiOmr instance~ ndrnntag-eously exci~ed unckr tbcse circu 111 • 
Rtances. P.H. Wn,tson nnd Annandale prefer to nn ordinary cxeii•ion or 
the elbow, a part ial operation in wbich the lower portion of tbe humeru~ 
onlv is removed. 

i. Bony Anchylosis in Bad Position.-Ynrio11!1 operations have bC't'n 
employed to remedy bony nnchylo:::;is under thCl'C circumstances. 

Hip.-J. Hhea Barton, in the year 1826, treated a case of Q?o;~t>ous 
anchylo:::.is of the hip by sawing- through the femur betwecu tbe trochnn
tcn;, thus allowin~ the limb to he brought into 11 straig-ht po~ition; the 
patient recovered, as was anticipated, with an nnificial joint, which re
mained movable for S.C\'eral years. This operntion is often said to hare 
consisted in the excision of a wedge-shaped piece of bone, but a rcforcnrr 
to the original account of the case shows clearly that but one sc<.:tion wn.;; 
made with the saw. In 1830, J. Kearney Roclg-ers improved upon Bnrton".., 
operation by removing a disk of bone from between the trochnntcr~. tlw 
portion exsectecl bein,~ half an inch thick at its outer, and thrC('·quarler" of 
nn inch thick at its inner, side; the operntion proved successful, tbc mobilit\· 
of the new joint pcrsi:-oting- after two and a half years. · 

Jn 1862, Sayre still further impro,·ed upon Rodgers's procedure, liy re
moving a segment of bone from between the trocbanters, the upper S(•ction 
being semicircula1-, with its concavity downwards, and the upper end 

Fu;. 367.-Barwcll's splint for mnking c-on1inuous c:xtension in 
cases of ancbylosi~ or the knee. 

of the lower frag-mcnt being rounded off, ~o 
as to imitate as closely as possible the natnrul 
form of a ball-and-!-i-ockct joint. A somewhat 
similar operation has hccn employed by Yolk
nrnnn. n. Lci::orink has tabulated ten Ca!->eS, 
in which one or other of these operations was 
r<':oorted to, which, with Barton 1s orignnl ca,:;e, 
one referred to b_v Holmes, and others in the 
hands of Textor, Post, Peters, Volkmann, and 
·waiter, who has operated on both hips of the 
same patient, g-ive 23 operations (on 22 per
sons), of which i:ieven a,re known to hnve 
proved fatal--a mortality which, though large, 
is less than bas followed orclinarv excision of 
the bend of the femur for nnchYlosfs, two out of Fro. 36s.-mgg's ap111i.r:iwr. r~ -
four cases of the latter operatiOn having tenni- traction or 1be tul-e. 
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nnted in denth. Poore's statiRtics !?-how a still better rcRult, 35 cuneiform 
..;ectiom; hadng gh'en, according- to thh; writer, 28 1·ccoveries, 2 failure:-;, 
and only 5 deaths Oblique is preferred to transverse ostcotorny by Ter
rier. BrOca, Schwartz, and other Rurgeons. 

W. Adams has sngge~ted a rnturn to Barton':;; method, the section, 
howc\'cr, being through tbe neck of the bone, and the operation being 
subl·11ta11eous, while no attempt is made to secure a movable joint; the 
oprrntion thus modi6ed. hag bee~ perforn~ecl, acc01:dir.1g to Dr. Poor~, ~n 
~ixty-cight cases, of which llfty-s1x ended 111 cure, six 111 death, nnd six 111 

failure, showing a mortality of less than nine per cent. 1 This prucedurc, 
therefore, thou,!!'h inferior to tho:.;e of Sa)'l'e and Yolkmann as regards the 
ultimn..le result,2 when that is !'uccessful1 ~eems to l>e less dangerous than any 
or the other methods which hn ve been proposed, and s hould be preferred in 
niost ca~es, particularly as the mobility of the pelvis compen::mtes in a grcnt 

(CJ 
degree for the loss of a mornble articulation. Tillaux reports a case $UC· 

ce::.~fully treated by fracturing the neck or the femur, and Gant, Maunder, 

Fic.~.a;o1nd 371.-Subc~! osteotomy or both thigh-bones for ancbylosl11 following hip-disea!e. 
(FromapatientiutbeChildren'sliospital.) 

and other surgeons have successfully di\·idecl the thigh-bone below the 
lcs~er trocbanter-Gant with a saw, and }ifaunder and bis followers with 
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chi:-;C'Js. Of 64 operntions in thi:; situation nnalyzcd by Dr. Poorf", ,;~ 
ended in recoHry, 4 in failure, nnd 6 ill clC'ath, a mortality or rr little fl\'f•r 
9 per cent. Barwell employs a cbain-:-;nw, nnd diddcs the bonC' 11t't1reen 
the trochanters, ns in Barton's original nwtho<l. l have m~·st>lf l'mplond 
either Adams 1s or (fant's operation in twenty-!"ix cases (in four C!Hl's ujion 
both sides, Figs. 370-:{73) and in en•ry inJ:Stancc but one with a foror
ablc re:->ult, the disea~e recurring- in that case and requirinu :-uiJ .... <·quf'nt 
exci:-<ion. The choice hrt ween the operation~ ~hould depend upon thl' 1·1111• 
dition of the articulation; when the cenix femori:-; is not mntnia\I\· 
altered in form. Adams\; plan may be preferred, but in other cn,.e:-1 ,..1·1•tioi1 
below tbc trochnnter i:; better, and may be :->afcly employed cn•n in l'fl"l'
of fibrous anchylosis in strumous suhjects. I make the inci:>ion, or rathl·r 
puncture, on the outer ~ide of the limb, rn~s the saw ftatwi~e in front of 
the femur, and then, turning it:::. ed).!'e backwards, cli\·i(.]e the hone in nn 
antero-posterior direction. Figs. 37 4 and :no, from electrotypr" kiudly 
given me by Dr. "·harton, show the occurrence of firm bony union nrter 
such an operation. Bnrton 1

:; operation has been, accordin.z to Clu·liu~ 
succes~fully employed (by 'Van "-attman) in a ca,.e of bony anehyJo ... j,. uf 
tbe elbow, and a ~imilar procedure, or, which woul<l be better, ,.uhcutonC'ou
~ection, as practised by 1'ilcars for old di:slocntion, mi~ht be properly rt·· 
~orted to if it should be necessary to interfere in a like condition of tlir 
~lwulder. 

Knee.-Barwell recommends (in ca~e of bony anch~-Josis of the knrt·) 
that, in persons und€'l' fourteen years ofngE\ advnnta.ge :;hould be tnkc11 of 
the fnct that the upper epiphysis of the tibia i~, at this time of life, nfJt yt•t 
united to the shaft, to ::;trnighten the limb IJy producing an epipby~cal frac-

.-

ture-tbe upper trunrated end of the dinph,n-.i~ then resting agnio:-t.tht!! 
angular edge of tbc epiphys.cal end, and the limb being shortt•atd b)· ht~le 
more than an inch. 'l'his mode of treatment is, according to Barw('JI, quite 
satisfactory and entirt•ly free from ri,.k. In case of bony anch)·lo~111 or 
the knee, in a bent position, Barton, in 1835, removed n. we<lµ-e-:-ohapt·~I 
piece of bone from the front of the femur, immediately aboH tht'conclyk-i 
the portion of bone did not inYolve the entire thickness of the ,.haft, the 
posterior shell of bone which was left 8lowly yielding as the limb wa-, 
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suh,;equenll_\" , gradually brought into an aln~m;t ~traight lin e. '!'be result 
wa:.i entirely sati:'3factory, the thigh becoming firmly united in its new 
position. ln 1844, Gurdon _Buck, mod~fiecl :his procedure by exi::ecting a 
wedge-shaped mass embracmg the entire th1ckne~s or the boac, and con-

}'1Gs.3i4and 3i5.-&.inr11nionaflers\1\lcutaneou sost~lo01yoftbefcmu 1·. 

tnining the condyles or the femur, head of the tibia, and patella, perform
ing, in fact, what bas since been en.lied "excision in a block.' 1 ln 1853, 
lbe same surgeon, in a case or fibrous anchylo:sis, s ubstituted for the re
moval of a wedge-shaped ma:-:s, an ordinary excidion of the kaee-joint, the 
parts being subsequently held together 'Yith s ilver wire. Culbert,:;on has 
collected founeen cases or Barton's operation, to which should be added 
tbree other~ (successful) by Blackman , J. E. Adams, and Kilg-a1Tiff, 
makin.!( in nil serenteen cai::cs with two deaths, while one or other of 
Buck'a method:_;; appears, according to the same a.uthor, to ha\'C been cm· 
ployed thirty-nine tirut!S with fi,,e deaths-the mortality of the former 
opcrnti Ill being 11.8, and that or the latter about 12.8 per cent. 1 

A. snfer method con~ists in subcutaneou:;;Jy perforating- the anchylo~ed 
joiat in \'nriollS directions by mrans of a s uitable drill (Fig. 130), the re· 
maioing bony adhesions being tben forcibly ruptured, and the limb being, 
~ftcr a few days, g-radually brought into a straig-bt position by an extend
lll_!r s~paratus. This operation appears to have been first s ugg'ested by 
lialgnigne, who proposed to ll se a chisel and mallet (as has since been 
done by L. S. Little and i\Iaundcr) , though Dieffenbach had previou~ly 
sug-ge::ited separation or the united joints by means of a chisel and saw
not, h?werer, ust!d subcutaneously. Brainard, in J 85-1, proposed to apply 
the dnll. lo lhe bone immediately above the joint, and the first operat ion 
upo~ tins plan was performed by Pancoast, in 1859. Brainard subsequently 
awhcd the drill to the knee-joint itself, and the operation has s ince been 
repeat£.>d upou several occasions by Prof. Gross and otbers. ~inc cases, 
c?llected Uy S. W. Gros~, in I 868

1 
bad prO\'Cd uniformly succes::iful. Sec

tion or the femur above, and, if necessar r, of the tibia and fibula, all'o, 
befow the joint, with chisel and mallet, i1as been employed witb great 
surce~s by )tfr. Barwell. Tbe::;e procedures are certainly preferable to the 
others that hare been proposed, being not only attended with less risk to 

co:d?~h:;~~ocrct~S:f:!dc~~\r~~~~~ted on by Buck 's first method, have since been re-
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life, but having the great advnntage of not shortening the limb by the re. 
mo val of any portion of bone. In a case of great deformity of the knl•e 
from injury, witbout, however, complete anchylosis, I di\•ided tbc femur 
just above tbe rondyles with .Adams's saw, and then, having straighleae<l 
the limb, put it up in plaster-of-Paris. The result was sati~foctory, though 
the patient still required the support of a leather splint when I last heard 
from him 

LOOSE CARTILAGES IN JOINTS. 

The name "loose cartilage" is given to certain bodies which are met 
with in joints, and which are nry analogous to the rice-like bodies de. 

~~r!~::ct'l~ n°~ci~:~~~~ ~~ ~~::~~?i~~~;u~:.~~ 
These loose cartilages ha\·e, according to 
Rniney, as quoted by Barwell, a distinct 
investing membrane of a fibro-cellular 
character, and are found on section to 
consist of two layers, one fl bro-cartilagi
nous, and the other resembling bone. 
They appear, in most instances, to origi-

Q nate in a transformation of the villous or 
fringe-like processes of the syno,·ial mem
brane, being thus at first attached b_\' 
narrow pedicles to the parietes of the 
joint, but subsequently often becoming 
isolated. They are, according to R 
.Adams, especially met with in cases of 

rheumatoid arthritis, and are most commou in the knee, though occ11:;ion111\_r 
seen in other joints. Usually quite small nod rou11d 1 they are ::;ometimes 
foun<l as large as a. chestnut, and flattened and elongated. They may be 
single, or may coexist in large numbers. According to Teale and Paget, 
these bodies are in some cases actually fragment8 of articular cartilage, 
which are separated by a slow process of exfoliation following necro~is, 
the result of injury. This is, however, denied by Ilumphry, with wbo~ 
view upon this point my own observation leads me to agree. Fatty nad 
sarcomatous growths in the knee-joint have been obserred by rarious 
surgeons, including Barn·ell, \olkmann, Weir, and myself. 

Symptorns.-If closely attached, these bodies may give rise merely t.o 
weakness of the joint, with a tendency to iatra-articular effu:'iion, but if 
floating or loose, they are apt to be caught between the opposing jo~at 
surfaces-this occurrence causing intense pain, sometimes nccompan.1ed 
with nausea or syncope, and the patient being unable to move tbe jomt, 
and sometimes falling, while rapid synovial effusion commonly supervenes., 
rl1 hese symptoms, it will be seen, closely resemble those of dislocation oj 
the semilunar cartilages (see page 327). 

Treatrnent.-'l'his may be palliative or radical. The palliati1:etreat· 
ment con~ists in supporting the joint by means of an elastic bandage,. so 
as to restrain its motion and lessen the risk of the loose body bccomrng 
<:aught between the articulating surfaces. Hilton ndvises that tbe loose 
cartilage should be fixed in contact with the synovial membrane, by means 
of adhesive strips applied externally, when absorption of the foreign bo.dy 
may often be obtained. Ricbet employs a ring with sharp points which 
transfix the cartilnge and hold it in position until it adheres. IInd~en 
uses a small truss for the same purpose. The radical treatment, which 
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ronsists in rcmo\.·ing the foreign body, either by direct or by subcutaneous 
inrbion, is att<.1nclecl with coneiclerable ri:;;k lo life, the mortality of the 
direct operation being, acco rding· to Il. Lar rt?y's and Barwell's statistics, 
18 and of the subcutaneous procedure 7.6 per cent. llencc neither should 
1Je

1

employed 1 unless tbe dbease be attended with so much suffering as to 
make interference absolutely nece::;sary. Tbe direct operation eorn~ists in 

::~~:n~t~,.~~~ic;~~l ~~r~:~11i1~c~~i~~r ~ ';1~· ~11:~ n!~~~~ec=~~:;~~~ ;1 ~' ~ :.~'~,, ~~ [~·~\~~ 
-.ide oo as to make a \'ah·ular opening, as recommended by B. Bell. 'l'he 
]oo::ie cartilage is theu squeezed out thronµh the cut, which is immedi
ate!\' c\o:"ed, while the limb is kept at rest upon a splint. .Any influ.m
malion which may follow is to be tl'eated upon the principles already laid 
down. 1 'l'bc 1it1b(.·utaneous opentt ion, which, lbouith much safer, i::; more 
1\ifficult and more likely to re::;ult in failure, consists in fixing tbe loose 
tnrtilagc as before, and di\·icling the synovial membrane over it with a 
]oag tenotome pas::.ed subcutaneou~ly beneath the skin; the foreign body 
is then ,:;queczed into the peria1·ticular areolar tissue, where it may be left 
10 be ab:-.orbedr or from whence it may be remond by direct incii;;ion, afte1· 
:"Ome day~' interrnl, as acl\'i::.ecl by Goyrand. Another plan, introduced, 
aad i:iUCccssfnlly practi~ed in 25 cn~es by Square, is Lo squeeze the loose car
tilage into, hut not throu~h, the subcutant:ous opening in the syno,·ial 
rncmbrnne, fixing the foreign body in thnt position by means of a com
pre!Ss and adhe:-.ire !-:tlrip!3. The point nt which the incision is to be made, 
ia the ca:,e of the knee, \\·hich i:o. tbe joint usually affected, is to the inner 

~:1~cs~~~~,~~~,~ ~i1~~~~.~~~~~·~~~71~J:C:,~1 \~ian ~~at;,)~~:I~L~~~fe~~~~~otth~eo~:~~i~~ 
hod\' tram,fixed with a needle or fine trocu.r. If there be more than one 
loo;e cartilage, it mny be ne<.:e$:;ar~' to repeat thC' opt"ration at a subsequent 
period. Bellamy recomnwncls that the joint should be opened a.nd the 
finger swept around it l!O a;:; to rupture any adhesions "·bicb may be 
Jll'~SCilt. 

ARTrClJLAR N.EURALGTA. 

(Hysterical Joints.) 

Inten!'e pain in a joint may arise from various causes unconnectf·d with 
tfoea~e of the articulation itself. Thus, pain in the knee is, as we ha,·e 
~cen, a common accompaniment of hip-disease, and the same symptom mar 
nri:,e from other circumstances, as tbe pressure of a tumor or an aneurism. 
Occasionally, howe,·e1', intense neuralgic pain is felt in a joint, accompanied 
perhaps with slight swelling and redness, and attended with spasmodie 
action or, more often, rigid contraction of the neighboring- muscles, and 
ye.t not dependent upon any perceptible organic change. 'l1hese cases are 
l'h1efly, though not exclL1si\·ely, met with in women, and usually in those 
~rho pre!ient other e'•idenccs of hysteria. The credit of first forcibly direct
mg the attention of surgeons to the true nature of these cases is undoubt
edly ~ue to the late Sir Benjamin C. Brodie, and tbe subject bas since been 
nbly Illustrated by Sir Ja.me:3 Pa.get

1 
who describes these, and similar 

r·a:-e::, as instances of neuromimesis or nervous mimicry of disease. 'l'he 

1 W!um performl'd with the precautions of the antiseptic method, the risks of this 

if i!Jt~j;~~~}i~f ~~~~:~~~f ;:~~:;~¥?f:i~~Ji~iif f ~}Z~~:;;~~~~i~;~~11 
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joints mol:it often alfectecl are the knee, hip, and ankle, though a .. inlilar 
condition is occa~ionally seen in the elbow and '-boulder, and perhap:- in 
tbe \·ertebral column. 

Diagnosis.-The dia7no~i"' from arthritis mar be made by ob~errin.f!' 
the ditlu::ed aud superficial character of the pain and tendcrne ... .s, which art' 
not increased by pre~sing together the joint surface . .., (as would be theraH: 
in arthritis), and are not attended with the other ;;ig-ns of infiamruatiou 
and with the constitutional dbturbances, wbich would lie prc_;.;ent ia 81; 

ordinary ca:-;;e of joint-dii;.ea:"e. The rigid contrnction will of1en di'-appear, 
if the patient's attention be suddenly called away, and if au anre:)tbetic ht• 
ghen, the motions of the limb will be found to be unimpnired. 

Treatment.-This coasi~ts in the adoption of mea.;ure:-'. to improre tbt 
state of the patient's general health, particularly by attention to the di!!t·~. 
tive functions, and by the u:-e of tonics and anti:::.pa::modic,;, witb the cold 
douche and frictions to the affected joint. If contrnclion exist, the limh 
mav be straightened while the patient is in a state of nnre::;tbe:-ia, and mar 
be kept for a few days sub'-'equently upon a suitable ~plint. .:Uoral treat. 
ment b quite as irnporiant as phy~ical, and the patient :-houlrl, if po .. ~il.1le 
be induced to co.operate with the surgeon in the adoption of the mean~ 
employed to promote recO\-ery. In the belief that the di~ea ... r is mental, it 
is sometimes ad,·ised to work upon the patient's imagination by pretendin:? 
to perform an operation for her relief; though sueb n cour:oe mo.'' occa:-ion. 
ally succeed, I belie\·e that the surgeon "-ill do better, i11 the end, by clealin7 
perfectly honestly with his patient, and by a,·oidin!! enn tbe appearance of 
deception. J t is almost needle,.~ to ::.ay that such heroic mea::.ures a,- arupu· 
tution or excision, or e,·cn the application of the actual cautery, would hi· 
totally unjustifiable in the ca::.es under consideration. Meyer recommend~ 
the application of an induced current of electricity to the affected joint 

CHAPTER XXXIII. 

EXCISIOXS. 

Exc1s1os I:\ GEsERAL. 

TrrE operation of resection, in ca~e~ of compound fracture and di .. Joco· 
tion, appears to ba,·e been known to the ancients, and, in the case of frui.:· 
ture, was occasionally practi,-ed in later time:\ a-- j_-; ::.hown by reference~ 
to the operation in tbP writing::; of Salmon and Wi ... emnn, but as rE>gard~ 
dislocation wa::; entirely forgotten until rHh·ed in tile first half of the !fl~t 
century by Cooper, of Bungay, who remo,·ed the lower end-. of botb t11J1a 
and fibula for compolllld di:-location of the ankle. The fiN excL-.ion for 
disease of a joint appears to hHe been that performed by Filkin, in Jill2 
in a case of arthritb of the km·e. 1'he bistorv of the introduction of tbr 
?peration of excision into the practice of su"rgery i5 a subj~ct of mucli 
mtere::.t, but cannot be entered upon within the limits of this work; tbr 
reader is re~pectfully referred , for information upon this matter, totbeaLlr 
monograpbs of 0. Heyfelder and Hodg-es, and to my article in the Inter· 
national Encyclopredia of Surgery. The applicability of exc!:"ion to ~lir 
various traumatic le::-ions of bone~ and joinb, and to dt'formtly re:-ulun:t 
from anchy lo~is, bas already bPen con~idered in pre,·iou:-. chapter-; (Eee PP 
18i 1 237, 66i); and I :;hall, therefore, in the follow in~ pages, con.fine mr-tlf 
to a de~cription of the operative procedure in tbc different regions or tb• 
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bod,•, and to a con~icleration of the applicability of excision to diseaselS of 
hone;; and joints, e~pecially to caries and arthritis. 

Indications for, and Contra-indications to, Excisions in 
General.-1. EJ·f"ti::;[on t.s indicaled (1) in cast•<\ bone or joint is :>o ex-

:~~~~~~~Y a~1~~~~~~71~1o~l::\~ cl i ~~c1;::~~ ~·~ ~1 js t:11~ ·~:1~~~!.'·~ 1~c~~et1~~ nt ~~0;11:~~!:~,~~1.'~: 
he preferred, provided that the circumstances of the particular case admit 
of a choice. 

(2) Exci~ion is sometimes ju:-:tifiahlc where the amount of disea~e is not 
!'uflicieut to warrant amputalion, aucl yet whrre the time wbich would be 
required for a spontaneou::; cure \YOuld be !'O long as to render operati,·e 
interference proper, or wher(' the utilit.Y of tbe limU "·ould Le less after :L 

;;pontnneous cure tlrnn it would be after rrmoval of the joint i as in the 
elbow, where a cure by anchylo~is would be particularly undes.irable. 

2. E.rci.-:.ion 1·s, on the other hand, contraAndicolPCl by ( l) the extent 
of diseased bone being so great that it~ rcmo,·a] would render the limb 
an incumiJrance, nnd less u:::<.•ful than a. \\"f'}].formed :.-tu mp; this. is par
ticularly the ca~e in the lower extremity, but in the arm, pro,·idecl tliut 
the hand be pl'csenc<l, ,·ery cou~idcrablc portions of bone may often be 
properl_,. removed. 

(:2) Excision should not, as a rulc, he prnctii;cd in cases of acute disease, 
experience showing tbat amputation 1:-:. uncle1· ~uch circumstances better 
tolerated. Hence, if operath·e interferen<'e he nc<.:CS1iary to preserve life, 
in a ea~e of acute bone or joint di~en:-:e, amputation will usually be indi
cated; cxci~ion of the shaft of a bone may, howf'ver, be occasionally proper 
in ca,-es of acute necrosis from subperioHeal ab:-1ces~ (see pa:re G42 ). 

(3) If the soft ti:;:;ue.s around a disea:-;ed bone or joint be extcn;0:iYCly 
cli:-<eaf'ed, infiltrated with Jowl_,. organized lymph, nncl riddlt-d wilh . ..:inul"es, 
the result of an excbion i,; le:5:. apt to be satisfacto r.\' than under opposite 
eircumstances, though tbe operntion is not absolutely contra-indicated by 
t:.uchacondition. 

(4) Either extreme of life is considered unfa.rnrable to excision, on ac
count of the lol1g period required for reco,·ery a.fter the operation, and, in 
the CU!"C of early cbildhood, on account of the risk of interfering- with the 
growth of the limb, which is cbieA.\• depenJent upon tbe integrity of' the 
epiphyseal carti lages. Bce<·kel, howe,·er, from an examination of o,·er 
tw('nty cases of arre~ted de\'elopment, 1 concludes that the shorten ing is 
16~ due to injury of the epipby:""eal cartilages than to disu~e of the limb, 
1mrng to pain or to muscular atrophy-cau~es which would be equally 
acth'c if excision were not performed. This is confi rmed by my own ob
~en•ation in a case of disea$e of the kneo of twenty-three yea.rs' duration, 
Ill whi~h the leg was by mea:::urement four inches shorter than its fellow; 
h~· exc1~ing the joint and strai:rhtening the limb, which wa$ much con
tracted, thou~b a con5iderable portion of bone was of course re1nornd, l 
!?"ave the patient a limb which was practically two inches longer than it 
lmd been hefore the operation. 

(5) A. hncl state of the general health, particularly if dependent upon 
or;a_nic vi::;ccral dibease, as of the lung-~, liver, or kidneys, must always be 
considered a contra-indication to excision. The long confinement which 
~i:.;ually f?llows the opera.tion, witl_l perhaps long-continued and exhausting 
!iuppuration, will :sel·iously compl1catr the thances of recoYery in such a 
cn~e. Hence, if any operation at all be required in a. patient suffering from 
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a chanced phthi~is, 01· from Bright's disea~e. amputation will usunlh• be tlit' 
preferable procedure. • 

From the above remark~. it \\·ill he seen that, while exc ision i~, in ;.;uit
able cases, an admirable and truly conscn·ativc operiition, and in C'rerr 
way superior to amputation, yet it is, after nil, only applicable in ::;eleC'tc;l 
caaes; hence it is ohviousl_\' unfair to attempt, as bas been sometime~ done, 
to prove that exci:;:ion is a Jess fatal operation than amputation, by a com. 
parison of the statistical results of th~ two procedures-one being habitu
ally reserved for favorable cases, while the other is indiscriminately applil·<l 
to all the remainder i greatly as I admire the operation of excbion, I can. 
not but believe that, c::eteris parib1's, it is, in ercry region of the Uotly, at 
least as fatal aE'i the corresponding amputation 

Process of R e p a ir a fte r Exc isi on. -The growth of the long bont>:; 
in thickness i::; accomplished by means of the perio.::teum, and in le119lh Uy 
means of the cpipby::;eal cartilages. Hence, in excising portions of tin~ 
shafts of bones, it is of the utmost importance to pre:;er\'e the pPrio!-iteum, 
by the osteo.genetic power of which it may be hoped that the excb:ed por
tion will he reproduced; another advantage of subperiosteat excbion i:s 
that, by presen• ing the membrane in que:;;tion, the attachments of the 
various muscles a.re not disturbed. If the periosteum cannot be pre::;Cnl·ll 
-and this can rare ly be done in exci:sions of the short bones, ns of the 
calcaneum-repuir is effected by the "·ound filling with graaulatiou:;, which 
are subsequently transformed into a dense, fibrous, cicatricial mass. In 
excisions of the joints (particularly among patients who have not attaintd 
their full height), it is important not to remo\·e tbe entire epiphysi~. nor 
Hen to encroach upon the epipby~eal line; for, if this be done, tl.ie ~ub~e
quent growth of the limb will be deficient. 'l'bis is especially important in 
the case of the knee, the lower cpipby$is of the femur and tbe upper of the 
tibia. being chiefly concerned in the growth of the lower extremity. \\' hen 
th is precaution is ob:;en·ed, tbe shortening b comparatively ::iligbt, and, 
indeed, temporary elongation ma_v occur, as in caties of osteitis and anhriti:; 
1~ee pages 631, 653). An attempt may prope rly be mode to presen·e the 
periosteum in articular resections, particularly ,,·bea, as in the case of the 
1'lhoulder, elbow, or hip, a movable jo int is desired-the effect of retainiu)! 
the periosteum in these cases being, as shown by Oilier, to improve the 
shape of the new articulating surfaces, which n1eesurably approach the 
form of those which were remo,·ed; in the knee, whet·e the great object ~.s 
to obtain firm bony union, the sulJperiosteal character or the operation 1~ 
not so e::;sential, though still desirable, as tending to diminish the amount 
of consecutive shortening. 

Ope r a tion of Excisi o n in G e n e ral.-Tbe knives ordinarily re· 
quired for the operation of excis ion are scalpels and straight bi:;touri~~. 

wbicb shou ld be pretty thick 

~~1~31~sb~ck~ ans~r~~tt ~;;~e~ 
pointed knife, with a hm1ted 

~~~~i3gus:~u1e1forw~:~ar~~; t~ 
soft parts from the bone~ in 

Frn. 377.-Fergusson's lion.jawed 1orceps. ~~~undd~ep~~0~0;0t;~:;s :: \'~~i~ 
ous Si7.eS and shapes will be required, the mo:it important being stro~.~ 
cutting-pl iers, and the lion-jawed forceps designed by Fergus::;on (~ig. 

~:i:~ · car~~~g~~n:.0~rGZ~~~;~~·~ci~~s I '~i1~~f=~·~~nb~1~Z~~:~e~~~~u~h~~rd~:i~~~ 
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b.v Butcher (Fig-. 378), and which has the great merit of allowing the 
hlade to be fix ed at any angle or even completely reversed, so as to cut 
from below upwardt-i , and thus µreserve the soft parts from injury. Jn 
certain cases (as in excisions of the hip), tho chain-saw (Fig. 379) is more 

_________ ,..,,,,,,,..,.,,,.,.., 
Fu;. 3i5.-Bu1chcr's saw. 

convenient than any other instrument. The chain may be slipped over 
the part to be remo,·ed, or may be applied Uy the aid of a ~tron.~ cun'ecl 
needle, or an ingenious couductor de,'ised for tbe purpose by Buck. Jf 
nn ordinary Raw be employed, a Rpatula. or retractor mu st be slipped 
beneath the bone in order to g-uard tho soft parts i a good in:::.trnment for 
the purpoi::.e is the ic resection soundn of Blandin, or the probe-pointed 
groored retractor deRcribed by Prince; or, which in some cases will 1n·o,·e 
:;.ati,;facton, an ordinan' broad lithotomv statf, ~roovcd on the back, 
which ma)~ be readily slipped around the ·bone. and then turned with its 
1·onvexity upwards. Another instrument which I Lave fou11d o f value, is the 
knife.bladed forceps of ~Jr. Butcher ( Fig. 
:{80). 1'bis cuts like a pair of sc i ~so rs, 

and i:; ver.v efficient in removing- the 
thickcnccl and degenerated s~·Dovial tis
sue", which, if allowed to remain, are apt 
to R\ouA"h and impede the progress of cure. 

'l'he particular opcrati,·e procedures rc
c1uired for excision in various regions of 
the body differ of course according to th~ 
parts to be removed; it may be stated, 
howcrnr, in general terms, that the ex
ternal inci .-, ions should be sufficiently free, 
and as much as possible in the direci.ion of 
the mu~cular interspaces, so as to a,·oid 
unnecessary destruction of ti:-tsue. Tbe 
i1~cisions bhonld, if practicable, include an_v 
smu)) that may be present, and s hould 
be. m.adc so as to a.\'Oid injury to the 
P.rmc1pal ve:::scls and nerves. The pe
flORteum should be prc:::crved, if possible, and the amount of bone re
mo•ed should be as small as 1rnw be cons istent witb the thorough extir
pation of the diseased structun>. w It is a good plan, in excisin g joints, to 
remO\'C but u. thin layer witb the saw, and then to attack a.ny necrosed 
or carious spots witb the gouge or trcphine. 'l1be epiphyscal line should 
nrrcr he encroached upon in c hildren, and, even in acl11lts, it i ~ important 
not to lay open the medullary canal. Care mu1'L be taken not to mistake 
~JOnc .wluch is merely inflamed and so ftcne<1 (mPd11/lizerl), for that which 
iscarious1 uorbonc thickened and roughened by inflammation, for that which 
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is necrosed. The !'kin and other ~oft tis:::ue~, no matter how much oltt•rrrl 
i n nppearance, should be as a rule pr('1'erved entire-the Anpl'i, thou!.:'h nt 
first redundant, ultimately shri nking a nd rrsuming their natural condition. 
'l'hc degenernted synovial li ning of the joint, may, howe\1 e1·

1 
be n<lrnnta. 

F1G. 3~0.-Butcbcr's knife-bladed forcep! for cxci~ions. 

geously cut away w ith the knife-blnJcd fo rceps; and, indePd, Yolkmnnn 
g-ocs so far as to addse complete "extirpation" of the joint l'apsulr. 
Fti'.lizet applies for a few seconds au intenRe heat by menus of a hlowpi]w 
flame, with the view of rcrno\'ing- nny tubcrrulou:; foci which mn_r he 
JH"CRent. All bleeding r-;hould be checked, by lig-ature or otherwise, \)eforl' 
the wonnd is closed, aB it i:; very important tbat, when the limb i.~ un<·e 
adjusted, it sholJ ld not be disturbed for Ren~ ra} dayR. Gluck recommends 
that t be exciRed join t f:hould he replaced by an artificial one of in)ry. 
'!'be ordinary ant i ~eptic dressing~ !-i.hou ld be employed, and pn•caution~ 
must be adopted to secure free clrainn;re, by tbe arrn11gcment of the inci~
ion1' and b.v the u~e of Clw.:;sai,!.1;nac·s tubes. Concentrated food, wilh 
tonics and stimulnnts, may be required dul'ing conrn.IC':--ccnce. 

Finally, alt bough t he case should 11ot progress as favorably as mn.'· he 
wi:-.bcd, the surgeon must not hastily conclude that the operation Im~ failed, 
and t hat amputation i:'i nece~sary; C:'\'Cn if carie:;; or necrosis should recur 
in tbe saw n bony extrnmit ie::;, a re-exdsio1i may often be attended wilh n 
sati::;factory re:;ult. 

SrEcr AL E xcrs1o~s. 

Scapula.-Excis ion of the Rcapuln. complete or partial, may be requirejl 
for variou!o! cau~es, s ucb as cal' ies, necro~i:;, tumors, and some form:-i nf 
injury, though iu traumatic cases it iR oflC' n necessary to rcmon the wlwlt• 
upper ext.ri·mity as well (sec page 135). The operation may be done with 
a crucinl inci::;ion, or, which ii:; probl1bly better in mosl ens.cs, a T- :·dia1w<l 
inci:--ion, as recommended by t:iyme. the t ransvc r:;e brnnch of the cut runnin!!' 
from the acromion to the posterior ed~·e of tilt' bone, and the other pa~,;ing
downwardR1 at a right ans.de fr om the centrn of the former. If the opera· 
tion be for tumor, the incisions Rhouhl be merely skin-deep, the flap,; being
dissectcd off without cnttin:r into tbc growth, which may, probahl.r, h1.• 
Yer y va;;cular. I t is iteh·i~cd by Fergus:;on rind P ollo<:k to lilicrnte the 
posterior border of the scapula. fir~t, and thC'n the inferior, turning- up the 
bone from below upward~ ns the operation proceed~. 13y th is plan tlw 
!<ubscapu lar a r tery can be co ntrolled by the fin~er before did:.ion, and the 
ri sk of hemorrhage is thus considerahly ll'RReued. The s.uhclavion llrll'r.' 
should be colllprcs.<::.ed by an a!!=siRtant throughout the whole 111·oc<'tlurc. Jn 
cases of malignant diseww. the whole scapula should Ue exci~ed, hut u1~tler 
other circumstances a partial opera.lion lllay suffice, there b~ing- c1•rtn11~l.r 
an advantage in rctn.ining- tbc head of the hone, acromion, an!l tornco1d. 
when the re is no reason for t he ir removal. 'l' he clavicle should not lw 
interfered with unless it be itRclf disea~ed. _\.Iler the operation, the.arm 
Rhould be supported in a bli ng, anfi an axilla ry pad may be :somcllml·~ 
adnrntageously employed for a few days. , 

The histo ry and statistics of tbb operation have been particularly 111i·c~· 
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tittntecl by Stephen Rogers ancl by Aclclmnnn, who hai:;, however, made no 
distinction bct\YCen excisions of the $Capula with 01· without amputation 
of the arm. Rcmornl of the 1=capu la with the a7·1n has been coosiclered 
under the head of amputation above the ::;boulder (pag-e 135). The fir::t 
ca"e in which the entire scapula was removed, the m·m. befog preserved, 
wa:-; that of Lnngcnbeck, who, in 185:), excised the wbolc scapula with 
three inches of the <'laviele. Including this case, complete' exci~ioa of the 
~capuln, witb or without interference with the cla vicle and head of the 
humerus (tbc arm being presened), appears to ba\·e been done in 59 ca::.es, 1 

of which 43 ha,·e terminated successfully and 12 in deatb, the result of 4 
heing unknown. 

Extirpation of the scapula, subsf"quent lo amputation at the shoulder, 
npj'ICar::> to have been practised in 20 cases, with 13 recoveries and 5 deaths, 
thr termination of 2 heing unknown 2 

'l'otal i$ thus but little Jess succe::;sful than pa,rtial excision, 207 ca:0;es of 
which operation, to which I have references, lm,·ing given 50 deaths, or 
11enr\yoneinfo11r 

Cl'avicle, Ribs, Sternum, and Pelvis.-The clavicle may require 

)'.~~~::.'' t~11;;1~~ .. '~,~·e c!~1~~~L~1C:~~· f ~~~~~:~.:~e ~~~~~i~~~;e~·u e~~~~1~\\1;y o~ fc~~~~esb~~~ 
may al:-o require re~ection, if it be so di::.placed as to produce dangerous 
compres:-ion of the c:esophagus or tracbl'a. In ca-=cs of nec1·osis, the opera
tion may he made subperiosteal, nnd presents no particular difficulties, a 
~imple incision following tbe course of the bone being sufficient for tbe 
purpose. In a lad from whom I remo,·cd, at the U-11i\·ersit!· Hospital, the 
whole ]{'fl cla'-'icle for acute nl'crosis, reproduction was rapidly effected b.v 
the pcrio:;tenl 1"heath, and the boy rel-!'a.ined the u:::e of his arm in not. much 
longer time thao would have been rE"quirecl had the bone been simply frar
tured. Jn cn,..es of tumor, the operation i~ both difficult and daugerouti, the 
principal ri:-;h being from hemorrhage and t.heentrnnceof a ir into tbe ,·eios. 
Complete extirpation of the clavicle waf.: first prnctisecl by McCrcarry, in 
1811,1 and ha" ~ince heen occa:--ionally repeated. Stati:.;tics of extirpation 
of the clavic:le have been publisbed by several writer~. including tbe late 
Di'. Otiti and l'rof. Ag-new, but the mi:::takc has usually been made of 

r.:~l~~~l~~c!~:. l!~t ~~~- e~~~~~~~i:~ ~:~;;,nt~::,.~: l~~~ta~:~~~~~:n ~~ll~~l~~~;o~~'~ 
Uunn, iu each of \\·hicb several months inten·ened bet.ween the rcmo\·al 
of the out<:r and that or the inner portion of the bone. I can find only 36 
ca~e~' or actual extirpation of the entire c]a,· icle at ooe sittin g, of which 7 
pr1)\'ed fatal, a mortalit.\· of less than 20 per cent. 

hu~ ::~~~c1~0u\1~l:1;:1~ 1~r 111~dsfc~~.~~~:~d 0l~1~~~11~~~ ~~~~6hi~~~,,~cietl~~r b~~1~1 ~~·;. 
?,large ?steosa.1·corna, in a case sent t.o me by my colleague, Prof. Agnew. 
l he 1~nt1ent, a young- girl, made an excellent recorn r.v from the operation, 
hut. died some mooths afterward::. from a recurrence of the maladv. These 
J 1~ 1·~ial e~'~isioa~ of the clavicle var~' in severity from comj)aratively 
trifling afln1 r:-; to such µ-ra,·e operation~ as those 6f Mott and Bartlett, and 
that of my own just referred to. Of i6 case:-; of the kind to which I ha\·e 
references, GI ended in rcco\·ery and JO in death, the result in 5 being 
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unknown; the mortalit!· of determined cnses1 therefire, wns but litth•orrr 
14 per cent. 'l'ruchart reports a case of partial excii;;ion of the c:lnvidt· 
successfully supplemented by the use of periostcal and os:-eous grnft~ from 
a clo1<. 

Portions of the ribs hnve been frequent!." excised in cases of carie:; 
necrosis, componnd fracture, wound of an intercostal artery, etc. Tiu'. 
opera t ion is not particularly difficult, but except in car-:e::\ of ncCrosi:-;, when 
the periosteum can he detached, is attended with ronsiderable ribk of in
jury to the pleura or even the peritoneum. Tbirty-:;e\'Cn ca~cs men
tioned hy He_yfelder :ra.ve e i~llt cleatbs. Resections of the rihs for tumor 
ha\·e been performed by Langenbeck, " 'a rren, McClellan, Kolaczek, 
Fischer, Park, and other sLJrgeons. Ten cases referred to b)· Znrubin 
ga\·e 6 recoveries and 4 deaths. Alsberg records a remarkable cai;;e in 
which, beside portions of severa l ribs, a $egment of the diaphragm wai
excised, nncl KrOnlein one in which, beside three ribs, the pleura and a 
portion of hmg were successfully resected. Excision of one or more rib:-: 
ma.v likewise be employed in cases of empycnrn. (Seep. 409.) 

KOnig has reported a remarkable case of excis ion of thr entire stern.11m 
for sarcoma: the pericardium and Loth pleural ca\·ities were opened, the 
wound became g-ang-renous, and the heart was 1

' ~Llrrouuded with pus;·1 

after which healing slowly occuned, and the patient ultimately recovered. 
Re~ection of the sternum !ms also been practised bv Le Fort and ll\' 
i\lening, for caries, aucl by :Kii~ter to facilitate remov'UJ of a tumor fro1i1 
the mediastinum. Graves has surcessfully excised the gladiolus for ~ar. 
coma. Re~ection of the ensiform ca rtil atre has been succes.'lfu\ly employl'd 
by Linoli, Rinouapoli, and m.v~clf. C. Nein.ton has Ruccet'P.fu lly excised tht: 
whole iliwm. the patient retaining the power of walking fairly well. 
Shoulder-joint .-Exci~ion of the !=,Capu lo.humcral articulation, or of 

the bead of the humerus, may be required in cnses of arthriti,,, caric~, or 
necrosis, compound fracture or cfo.,Joc:Hion, or 
non-malignant tumor. For malignant dbctH· 
the operation is, as a rule, undesirable, ns nlmo~I 
certninly expo:o:ing the patient to a rerurrcnct' 
of thr affection. The operntion may))(' con
veniently performed hy making a single lon~i
tudinal inc:i:-iou, beg-inning somewhat to llw 
outside of the coracoid proces1', and carri('d 
downwards and slight].\· outward~passin:r bl'· 
tween the llbres of tlie deltoid rnu~cle, in the line 
of the hicipita\ ~l'OOYC for about five inche~ 
rrhe long head of the biceps being held to onr 
side, the capRule is di\•idt>d, and the tuberosities 
of the hnmerus freed bv the use of the prolw· 
pointed-knife, when thC head of tbe bone mny 

~cc~~~·~ ~s\t ~'~ ."~~~· fn t~~~~~~u~\~i !~~~1~,e:~~~~c~t;~i;~ 
cutting.forceps. If the glenoicl cadty he d1s-

~~,~~:1;si,t ~:.1~;·a~~'.1~~ abe::st;:~.~~~~e'\~i~!~ot:~~ ~::r:: 
applicntion of the snw h:· n tran:-;rerse eut.11' 

directed for excision of the ~cnpub. Hemorrhugc having be('n or~e:-trd, 
tbe wound may be accuratelv closed with sutures one or more dromal!'f!· 
tubes being inlrodnced, and ihe arm then snpport~d with a sling and axi~
lary pad, or a Stromeyer's cu~h i on. In some caseR, as of tumor, tbeloni.n· 
tudinal incision may not suffice to gh·e access to the part, and the :surgeon 
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m:w then raise a flap by mNms of a V ·~ha.ped cut, or one in the form of 
a r' T I or u' as may be thoup:ht most COll\'Cn ient. These all ha\·e the 
common disaclva,ntage of invoh'ing a trnns\·er:-;c di\'ision of the fibres of 
the deltoitl, a.ud of therefore protn:ictin.!:{ the healing protcss, as well as of 
entailing subilequent weakness of the limb. 

The first formal exci~ion of the head of the humerus/or disP.ase appears 
to have been performed by Bent, in 1771, while the fir:5t eomplete exci~ion 
of tLe shoulder joint was performed by the elder l\lornau, in 1786. Shncf
fenberg's and 'l'homas 1s opcration:5 (11:l6, 17-:1-U) nre, :u:cording to Gurlt, 
not lo be regarded as trnc ex
cit;ions. Theopernlion is quite 
:1 successful one. consiclel'in,z 
its ma_(?'nituclc, JG9 cases of 
excbion for all causes haYing 
gil'en, nccorclingto lfe~·feldcr, 
but 30 deaths, a mortality of 
le~s than eighteen per cent. If 
excisions for disease alone Uc 
c(ln~idered, the stlltistics show 
an almost equally fa\·orahlc 
rc:-.ult, 115 cases tabulated IH' 
Culbertson g-ivin.r:r 94 reco;
eries aud but 21 deaths. The 
preserved o.l'm is known to 
have been u~eful in more than 
three-fourths of the success
ful caoes. Seven cases of this 

~;~:at~~~e~n ~~~e\fc:~ r~~~f!~ FIG. 382.-~:;i':~tvi: e;:c~~~:~::r::;~_u;_~:;~{~~111.;. (From a 
(Fig. 382), as did au eighth 
in which, at a second operation, l n•mo\·ed all of the remainiug portion of' 
the humerus. The risk which attends this procedure is indeed so moder
llte as to render shoulder-joint excision one of the most satisfactory of 
sur!.!'icnl operations 

H?-merus.-Excisio11 of the. shnft of the humerus may be oecnsionally 
re<{u1red in cases of compound fracture, e~pecia ll y a!; the result of gunshot 
injury (~<'e page 190), or may sometimes be necf'ssary in cases of caries 
or necrosis. Re::;ection is also not unfrequently c:dlcd for in the treatment 
of ununitecl fracture, and, when performed with the precautions recom
mended h.\' Oilier and Bigelow, is quite a successfu l procedure (sec page 
26.J.J. The operation consists in making a single longitud inal incision on 
the outer s.ide of the arm, in one of the muscular inter:5paces, and, afte1· 
carefully dividing and st ripping off the periosteum (which should always 
he pre:;crved), reJllO\'ing as great an extent of Lone as may be thought 
necei-:iary with a chain.saw i the resected bony extremities should then be 
nppr~xirnated and held together by means of a strong metallic suture, and 
the l11nb placed at rest on a suitaUle splint. Care must be taken not to 
wound the musculo-spiral nrn·c. Macewen has reported a case in which 
reproduction of a humerus was effectt'd by trnnsplanting grafts of bone 
tnhn from other patients, and Banks one in which the s.ame operat ion 
was successfully employed upon the tibia Trueheart has successfully 
graft rd pPrioRleum. from a dog. 
El~o~ -joint.-Exc i s ion of thi~ articulation ma,v be required for 

chrnmc ~hl:iea!'e of the joint, for bony ::rncbylosis, or for compound fracture 
or luxat1on. The lower encl of the humerns \\·as resected by Wainman 
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(in 1/58 or J7j!)) and afterwards by 'l'yr<', while the olrC'l'nnon nnd upprr 
part of the ulna were rernond by Just:.imond, about 1783; hut the fir-..l 

complete exri:.;ion of the elbow.joint wu:-; Jh·r. 
forrrn.'d by the cider :\l on:nu, in 17!14,'in atn .. 41 

of chronic cli:-casc of the artir11lation. 1'1w 

;~:r~:~~~~·~r~~'.'.
1

;:;;:1;,;-.;~~i~
1

i~;Ff,~;~~.:·~1; 
two inchcg alwvc thl' olecra.non nnd carrii·il 
n.hout three inches below it, the line of till' 

11~~~';;:i::~:~;~·ii~~~:\~~-~:~~:~:~\'~~.; ::~~1i::0~e1~J\~~ '. 1 ~ nSa~·~~~~ I ~1~e~tl:~ i~~~:deiaf ~~i!::~ 
The ou ly point r<·quiring spt.·cin l attention in 

this procedure is to avoid injuring- the ulnar nene, which mu~t l1e can .. 
fully di~sectcd from its position hchind the inner candy le (the edge or tilt' 
knife being- kept clo~e to the bone), and then held out or the wny witli n 
blunt hook or bpn.tu la. The back of the articulation being thu:-; expo~cd, 
the olecrnnon !-ihould be clenrl'<l, and may then be cut off with l'tron!!' 
cutting.pli<·r:o;, th i::, though not c:-;scutial, :-erving greatly to fncilitnte th1· 
~ubsequcnt steps of the opcrntion.1 In order to pre:-;c1Tc the function of 
the tri<:cps muscle, Spence divides its tendon by an ill\'Crlrd J\. ·i:ibnp1·d 
inci~ion, while Hodges und )launder take care not to cut the tcndinou:
fibres which arc in~erted into the fa~cia of the forearm. W'ith the ~nnw 
object, Sayre lca\•es that portion of the olecranon to which the tendon h
attached. The joint being- fo1·cibly flexed, and the forearm tbru:-;t back
wards, the JaterHI ligamentR nrny now be carcfull.\' divided with the probl'
pointed knife. The opera.lion is completed by removing the condyle::. and 

Fin ·:~.j 

E;i;:ci~d extremities of bumcru~ and ulna. (From ~pcciruens in the ruu~ru1n of 1111: E1 1i-e-•111l 
llo>-pital.) 

the articulating ~urfocC's of the racliuR aud ulna, with Butcher':-: :-:aw. Tilt' 

;~::,;~c;~c0 ~1 t\1~~ l~-~~ei~: ~l;o;:~~' 1:ic:~~: 1 ~~1~'~1~~:. le~ i;~~~ ~~~~~l~~<lil~~~~;r~~~ 1~~~t: 
external nnd internal conch· Jes of the humeru!'.'. Some :-;uq.~L·uns rmpln)· a 
trnn:-;verse incision in nddilion to that whil"h hns beca <lc:-;1·ribcd, 111nki11;?a 
wound of this form~, while othC:rs (as Butcher and ~ymc) add nl~~ a 
:-ec:ond longitudinal incision on the out8id1• of the joint- H , thus formrn.!!' 
two rectnngular naps. The !-i imple longituUinnl iaCil".iiOll b, bowt•rcr, pN· 
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fertlr !'llti!'fnctory in lhC' majority of cn:;e:;.;, 
aurl 1:-; hrttrr adnptrd for rnpid henling than 
eitbl'r of the other:-:, hnxin~ no tcndt•ncy to 
!!'.npr. ~\ i;; ~oon n~ the hlC'rdin~ ha:-; br<'n 
Checked. the wound :;houlcl bt' ligohtly drC':-:~cd, 
ond the limb laid upon :~ pillow or well. 
padded i;plint, in n ncnrly !:'ll'Ril!h.t p~:-.it ion i 
ofter a \Hek or two,'' hen con~ohdauon ha~ 
b~~un, the splint may he di:-:carded, and the 
limb simply supported in a :-: ling-. 

The re:-ultK of elbow.joint cxci:.:ion, when 

~~~~i:'1'~~::1:::::\i~:~~:i~,.~~:~~:~
1

~::~· l~I~:\~,~~ 
uiorta\itr of onh· 10.8 per cent. Oiiier re. 
port~ 36.ca!'ic:-; pe1:formcd by the subpe1·io:-:t~al 
nll'thod, of wLich only 5 proved fatal. " 'llh 

~~·~~~1~ ~;;e tl~~a~~~~~~i~:o1~~~~;l t~1~ r~ 1~11: u~~~~r s~ ~~ 
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i~fa('ton·; thus, according to Hod,;.?"rs, 77 out 
of ~9 piitient!'t who reco,·erNl had u:-:cful arm~. while in 94 out of J 1 S slit· 
ce~,.;fu\ ca ... e:-; tahulatcd hy Ueyfoldl'r and Bretkel, the patieuts could make 
guud u,..e of their prcscn·ecl limbs. Partial excision of the l'llJow.joint 
appears to be le:-::-; suCCl'::',..fnl than total exci:-ion, whid1 ~hould thcrdure 
commonk be preferred, cn.•n thou;:rh all the articular extrcmitil•,.; be not dj,..,. 
ea~cd. Twenty-one ca"e~ of partial exci . ..:.ion cmbracC'll in Jl od~c~'s tables 
,!!3\'e he death:-:, three subRequent amputations, and on ly nine recoHrics 
with Ul'efnl limb~. )ly own record cmhracc5 2~ case:-; ( 4- partial operation!<-) 
with In recoreric:<., 7 death~ (one after amp11tation), and 2 undetermined. 
T11r prr:<crved limh was u:-;eful in all tbe succe,.;t"ful ca~e:-;. 

Radius and Ulna.-Compton 1 in 1853, cxcbed the whole ulna n.nd 
).!'reater part of the radi11~. while the whole radius has been excbcd Uy 
Ch1tra:--:--e, Field, and Car. 
noc bnn, and tlw whole ulna 
hvt he '."3llle i.;ur,a:eon. \ff 
i oncs, .To:-:t'ph Bell, Il ukfi. 
i~on , and Fuqua. Erich· 
"en in one ca.~c C'xch·cd tlw 
rll1ow.joint, tO,[!'ethcr wilh 
tlit• µ-rt!atcr portion of thr 
radius, while \\"illittm"'Oll 
motle a :-:till more exten:-.i\'e 

r:l~\~'l:j~(:~t {'~l,~JJac~;~f. t~~~ti~·~ 
ulua. The resnlt in all of 
th<'"e ca:--e~ appears to have 
l~'l'U i::ati~factory, the pa.· 
twntsrccovrring with u:-:cful 
limh..... Pa1'1iul <>xci~ion~ of 
0111· or both bone . ..;, ha\·c li<>l.'n 
frl'q11entl." pl'l'formccl, nncl 

~~:;~:~~)' ,~;/1~1 ;;~~;~ tf~~~dC~·~~ Fio. 387.-Dcformity following cxti~iou of rndiu~. 
~~~i1~,;~\,.\1~~1k~:;1f1e 1 ~;~~t~~i-thc forrarm, in the line of the hone to he 1·e· 

"t'Cled. the JH'riostcu m being if pos::;ible presen•cd, und the bone didded 
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witb chain-saw or cuttinz-plier.~. I have twi('C removerl, with an Of:.teo
tome, tbe lo"·er extremities of both rodius and ul1ui for clcformitr and 
loss of function foilowing fracture. The re~ult in each en~<' wa~\ati:-o. 
factory. Fig. 387, from an elect rotype kindly µ;i\'en me by Dr. H opkin~, 
shows the appearance of an arm from which the µ:renter part of the racliu~ 
bad been rctnO\'ed 55 yenrs previously by Rhea Barton. In i=ipite of tlir 
marked deformity, tbc patient had rcgai11cd almost perfect ui::e of her limh 
KrOnlein record:-; a case in which, nJter cxci~ion, an nrtificial rndims of 
ivol'\' was inf:crtcd to ta.kc the pluce of' the l>one which wn1'1 lo1't. 

Wrist.-'l'he lower extremity of the rndius waR cxc i ~ecl by Cooper, of 
Bungay, in 1758. buL complete excision of the wrist-joint seems to haq• 
been fir.st performed by the elder .Moreau, in l 794. The articulation mnr 
be excised by means of one or two longitudinal incisiom; on the dor~um Or 
the wrist, the carpal bones being removed piecemeal, or b_v Li."fet'il modi
fival?'on of Dllbled's opera! ion, ''' hicb is thus perfol'mrd : A radial incbiou 
begins about the middle of the dorsal aspert of the radiui::;, on a len.!I with 
the styloid process, and passe:-: downwards and outwards towards th1• 
inaer side of the mctacarpo-phalang-cal articulation of the thumb, hut, on 
reaching tbe line of the radial bo1·der of the metacarpal bone of the inclrx 

finger, divcrµ.Ci' at an o\.Jtui:;e nn~le 
(E1 ig. 388). and pa~se:-; downward,
long·itudinall_v for half the lcH7ll1 
of that bone; nn 1ilnar inci1'ion 
be:rins two inches abo,·e the Pncl of 
the ulna and immediateh· in front or 
that bouo, passes do\\'nwfi.rds betwt•en 
the flexor carpi ulnari:s and the ulna, 
and terminate5 at tbe middle of the 
pnlmar aspect of the firth mchH.'arpnl. 
rehe only tendons necessarily di,·ided 
hy this method are tla· cxtcn-.:ors of 
the wrist. The trapezium i::. to be 
sep[tl'a.ted from the rest of thr carpu:-; 
by cutting with the bone-forceps he· 
fore the ulnar inci.-;ioni:5mndt>,hut 
it i~ not to be rcmo,·cd till a lall'r i::ta!!"i' 
of the operation; ~imilnrly, the pi"i· 
form hone is to be separated and l~ft 
attocl1ed to the ftexor carpi ulnan~, 
whill' the book of the unciforn1 hone 
i:; nl~o :o:<'verc'(.l and left ntlachrd lO thr 

~1~1~11~1 l~~i ~[~ n1~~~1~. ~!~~~~ete~~~~n~)~~:::~ 
the wri!-it, tbc ant<'rior ligament:-:. of 
the joint mny Le divided. and the cut-

~:~:g~~~i;~: a:~:~r~~~~1i~~:~ n1~;t~ft~~~,~~~~I~ 
between the carpus and metacarpu~ 

Its connections being thus di,·ided, the whole carpus (exccpLthe trnpez1~rn 
and pisiform) nrn~- be pulled out with a pair of !-'trong forcep~. 1he 
articulating- extremities of the radius and ulna. can now be made to pro· 
trucle through tbe ulnar incision, and cnn be retrenclwd os much ns.m~y 
be tho 1ght desirable, the ulna being sawn obliqncl_y so a~ to retain n~ 
i::tyloicl process and thus le~scn the tendency to suh~equcnt <fo•plnccmen~ 
Tbe articulating ends of the metacarpal bones are then protruded nod t:.\· 
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ci:->cd, and the operation is completed by dissecting out tbe trapczium, 1 and 
bv removing the articulatiug surface of the thumb, and as much of the 
p\;;iform and hook-like process ?f th~ unciform as may. be found necessary. 
A portio11 of tbe ulnar wound is left unclo::;ed for drninage. and the hand 
b kept during the after-treatment upon a ~plint fitt~d with cork supports 
for tbe palm and thumb, or, which would answer as WPll, an ordinary 
Bond's splint with the side pieces remo\•ed. 

The statistics of wri:st-joint excision for disease are qnite favorable, 85 
terminated cases, tabulated by Culbertson, giv ing but, ten deaths, und as 
mn1w snbsequent amputations. 

Hand.-'fhe melaca1pol bones or melacarpo-phalangeal joints may be 
exci::;ed by simple longitudinal incisions on the back of the hand 1 the ex
u~nsor tendons being held to one side, and the bone sections made with 
:;trong cutting-pl iers. A similar procedure is required for exci::;ion of the 
iuler.phalanoeal joints, except tb11t in this case the articulation sbou ld be 
approached from the side. 

Hip -Excision of the hip.joint nrn.v be reqnirf'd in ca~es of injary 
(e~pccially from gunshot \\'Ound}, of hip-dtl'iease, and possibly of necrol'iis, 

though in cases of the latter a!Tec. 
tion it woulJ usually be proper 
to \Yait for tbe spontaneous sepa
ration of the femoral epiphysis, 
which could then be extracted 
with comparath·ely little risk. 
Hip-joint excision bas likewise 
been performed for malignant 
disease, for anrhylosis, and for 

he;. 3.'\9.-A. B. Linc of incision for excision ol rheinnoloicl anhriti~, hut is not, 
bip-joint. (HEn&Lo•:R.) in my opinion, a suitable opera· 

tion in any of these condition~. 
Howe bas successfu lly excised the hip for ununited fracture, and Yolk
~n.nn, i\JacCormac, Penrose, and others, for unreduced dislocation. Ex· 
ci:~ion of the hip-joint was suggested by Charles White, in 1769, but was 

nf ~h~.~.~i~~:~l~a~de~;~~.:.i:~ ~~r~uustc~~:r~~~~;e~:r!~nfi!: ~~z~;~~~:, t~~i~~:::; t~:~ 
theut1htyof the thumb in great measure depends upon its rett:ntion. 
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first pracfo:ccl by Anthony White, in 1822. The first operation in tbi~ 
country appl•ars to ham been performed by Bi.~elow, in 1852. A simple 
longitudin:il inch•ion on the outside of the limb \Yill usually ghr rrllrl\' 
access to the joint, 1.rnt. may be suppleme11ted, if ncces:;nry, by a trnn:;vrri>'e 
cut forming- a ~ . The incision which I m.r~elf prefer i~ that rccom. 
mended by 0. Heyfelder, wbich begins a little nbO\'C and behind the ,A"rC'ut 
trochantcr, towards which it pu~ses in the line of the fibres of tbe gluteu~ 
mnximus, and then cun7 in.~ around and behind the trochanter, pn.~~c·~ 
downwards and slig'htly baC'kwarcls, ending on the linea aspera between 
the insertions of tbe ;..duteus and va~tus externus (Fig. 389). Thi" in
cision form~ two irregular flaps, the loosening- of which affords abundant 
room for the sub:;equent steps of the operation, while no muscular librb; 
nre di,·ided trarisversely. If spontaneous dislocation have oceurre!I, 
tbe head of the bone mny be at once protruded through the wound, but 
under other circumstances the capsule must be opened, and the ligament. 
ous strudures cautiou~J~r divided with the probe-pointed knife. Sayre 
lays great stress upon the importance of a subperiosteal excii:;ion, but m}· 

own exper ience leads me to agTee with Holmes in 
thinking that the subperiosteal method pre:-cnt!< no 
particular ach•antages in this ~ituation. 'I'hc head 
and neck of the bone being free, the femur is to be 
rotated first in one dirt'ction and then in the other, 
while the muscles attached to the trochantcrs are 
sha\'eci off close to their insertions, and the limb is 
then forcibly adducted and pu~hed upward~. so as 
to make its upper extremity project through the 
wound. The femur ma\· be clidded with the chain
saw immediately belo\~' tbe grent trocbnnter, it 
being always advisable to remoH this portion of 
bone, e\·en if not dit;.eaE=ed, as it is apt to become 
so ~uhsequently, and to interfere with union by pro . 

. truding thrnugh the wound. The acetnbulum 
should then be carefully examined; if bealthy, it 
may be left untouched, but if carious or necro~ed, 
it should be trcely dealt with, loose pieces being 
extracted, and any part that is diseased, but not 
loo~e. remoYed with the gollge-lorceps, trepbine, 
or Hey 's saw. It was formerly taught that 
interference with the ncetabulum was unju!:itifinble, 
and that exten:;ive di:<en~c of the peld:;; there· 
fore forbade t be hope of i::.uccesi::.ful excbion; i~ 
is now, howeHr, well cstahli:--hed, throug-h the 
labors of Hancock, El'ichi'en, nnd other1', that the 
acetabular form of the disease is almost equally 
anwna hle to operath.,.e treatment as the femoral, 
and the entire bony floor of the acctnbu~um and 
e,·en Jar.re portions of the i:;;chium anrl pubis ha\'e, 
accordingly, been safely removed. 'rbcre i:;, .a~ 
shown by Ilancock, no risk of opening ~he ca1:1ty 
of the pelvis in these operation~, fol' its mn:r \\all, 
composed of fascire and muscles wbicb are th1ckeul!d 
and infiltrated witb lymph, forms an effectual bar· 
rier to prevent the possihility of such an occur:encc. 

The after-treatment of hip-joint excision is very ~imple: free drnrnage 
must be secured for the wound, which should be lightly drc.:ssed-tbc pa· 
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ticnt being kept in bed, with the limb well abducted, sv as to pl'C\'Cllt any 
tendency to projection of the i::.awn extremity of t he femur. Moderate 
extension may be made by mean::; of a weight, while the limb is kept in 
place by the apposition of s1ind-bag-s. As $OOn as the wound b sufficiently 
coni-olidnted, the patient should Le allowed to get abont with crutches. 
Prof. Sayre places the patient immediately after the operation in a wire 
"cuirnss" padded to pre\'Ollt excoria tion, and prodded with screw:; to 
make extension (Fig-. 391 ). Re-e:rcision has been occasionally practi:-ed 
with advantage, while amputati11n 1 subsequent to excis ion, has resuliecl 
fnrorably in at least twenty-two out of thirty-six ca~e:-:. 1 in which bati been 
done. 

Elaborate ::.tatistics of hip-joint excision ha\'e been publii::.Jl('d by i;:enral 
authors, m_rEelf included, but the lnrge:::t number of c·a,cs yet tabulated is 
emLnicecl in Dr. Culbcrbon's Prize Essn.'' 1 publi:<hcd in 1876. I ba,·c 
m,r:-elf performed the operati?n in 52 CatieS with 12 dt'aths. 

The following- tables, compiled from Culberhson 1s, ex bi Lit, in a form easy 
for refcrt:ncc, the statistiC:.-:i of the operation, as performed at diffcre11t 
pC'rk1ds of life, and the comparati\'e results, according as the ucctabu!um 
was or was not interfered with, or, in other \VOrds, of complete nd ccim
pared with partial excision. 

RPs11lls of Hip.joint Excision at D~fferPnt Aqe.". 

29 
102 

40 
22 
II 
9 

21 

d~i:.~:::;~~· I ~::~~:i:;~JL 
18 .j 38.3 
48 12 32.0 
35 10 4G.7 
26 4 5-1 .2 
22 6 (j6.7 
J.! 3 G0.9 
29 5 58.0 

Comparalh:e Ret-nilts of Complete and Partial Excision . 

f'ompll'teexcision 
Partial " 
Form not stated 

177 
241 

52 

470 

90 
124 

20 

23-1 

77 
97 
18 

Hl2 

10 
20 
J.! 

41:i.l 
-13.9 
47.-1 

With rc.ga;d to the utility of the limb after excision of the hip-joint , it 
ma~· be said rn ,!!eneral terms that a favorable result will be secured in tbl'eC· 
f~urth!; of the iai::.tances of recovery, the limb being reported as useful in 
l r8 out of the above 234 succe:;8fol cases. From the first of the precediu .~ 
tnhle::i it is se<'n tbat tbe most favorable age for the 'o peration i ~ from fi rn 
t.o ten years. tbe mortality increasing after pubcrty

1 
~nd in adult life b~ing 

)'O large as to be almost prohibitory. E\'Cn at the most fa,·orahlc pc nocl, 
tbe death-rate is almost one iu three, the operation being thus nearly <l::i 

1 Th~se cases were tabulated in the fifth edition of this work. 
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often followed hy death as li~ation of the thirtl part of tbc subclnvion or 
of the external iliac, and more often than amputation at the :--bouldt·r fur 
all a.~c~. The second tulJlc ~how::. tbat complete is, upon the who!<.', \'l•n 
nearly as succer:.:sful as partial excision, and I hat be ace the nce1tibulu1;1 
!'hould be freei.\' go1q:rcd in any Ca!'e in which it is found to be <lisC'U!-<'d 

The rc~ults of hip-joint exci:.;ioo, it will therefore be seen, are not nrr 
brilliaot-ooc out of three dying under the most favorable circum:0tnnc·t<' 
and Out three out of cig-ht rcco\·ering with U!--eful limb~. Ought we, tlwn, 
to abandon the operation? I an:-;wer, certainly not. The quc:;tiou ii; 1101 
so much, what doe:-; cxcbioo promise? as, does any other mode of trt·nt
ment promh-e as well? " "hat, in fact, can the opponents of hip-joiat l'X· 

ci~ion oHer instead? The opnation is indeed such a irra\·e one that I hnn• 
~cldom felt that it wa:;; ju~tifinhle to resort to it in any ca.i..c in which 
it was not evident tbnt life would be ~ndnngcred by pershstcuce in cxper· 

F10. :J92.-Resultol hi1>-jointexci~ion ffroina 
patient i11 the Epi~copal lfos1lila1.) 

1''10. 3!13.-Excl~lon o!both hip
joinu. (fromapatientiotbelbll
lircu'~ llo11pital.) 

taut mea~urcs. But in cases of hip-disease in which suppuration has OC· 
curred, there u~ually, sooner or later, come~ a time when the only altern&· 
ti\·e:-- are exci:"ion, amputation, or a prolonged and painful illne:;s, termina~t·I 
hy death. Tbese patients Yery rarelv (at least in the class of ca~e:-; wbtch 
we sec in hospital prnctil'e) reCO\'er Wunder expectant treatment; they are 
carried from one hospital to nnother, and at la~t die worn out by suppur~· 
tion or visceral diseal!e, or are carried off from a. life of pain and wean· 
ness by some intcrcurrcnt affection. 2 No one, probably, at the prel:ieDt ds.r1 

t The results of tl~e operation in my °'vn hands ha\"e bP.en somewhat more fa\'or· 
able, thll deaths havmg been but one in four aud a third for all ages. 

1 T1velve cases noted by Gibert at the Hospital ":Sainte Eugenie," gave oDe rt· 
covery, thre1:1 "not cured," and ~ight death!. 



EXCrSION OF TUE KN"EE JOINT. 68D 

would think of aniputaring in nn~- cnse of hip-cliscar-:.e to which exciRion 
wns a.tall applicable; and, in<lccli, apart from the mutilaLion neces:<aril.\· 
l'nt11iled, Lhc mortal ity after tho opcrntiori is not incorH;iderablo-at Jca:-:.t 11 
out of 55 recorded cases' ampuU1tNl fo r bip-discm..;e having- te rminnled 
fntnlly i so that excision is, in a g-ood 111any ini':ilances, the surg-con's only 
nrni\:11Jle resource, and, as such, shou ld be employed without hesitation. 
In this rc,.;pect exci:;:ion of thC' hip-juint dilfer:-:. from tlrn.t or any otlwr 
articulation of the body, and, a:-; justly remarked by .:\11'. I lolmc=--, "in ca:<('s 
which !-;how a decided tendency to get worse, we may pretty contidentl.'· 
rrckon nil the reco\·eries after the operation as a clear gain." I han· 
twict• had occa~ion to reso1·t to extbion of both hip-joint~ in the same 

~~~::~nz~~t ;~!~~ ;:~,~·~15k ~~ i t1~;,~~·~~u\it:~c~,·~:: l~~lt~s~~t~::~.~' IJ1~~~11~~~e~a~1i~~~~-~ 
my ob!:'crrntion . (See Fig. 398.) Simih11· opcra,tions have been performed 
hr Croft, Byrd, Sands, and Bt~ttll' . 
. F emur.-Bxcision has been practi:-cd in the shaft or tho femur for 

compound u11d ununited f'rnc:ture, and for ncc1·o:"ti.:;, hut lhc operation i.:5 nol, 
in my jnd!!mcnt, one to be recommended. The cuneiform and other opera
tion,.; which ha,·e been employed for anchylo.:5i~ or the hip and knee joint" 
hare already been referred to. Exci ... ion of the lrodwnter major has been 
-U('t'C1',.;fully C'mplo;·ecl b.r tie,·eral !"Urgeons, my::;clf included. 

Knee -joint .-Excbion or the knt•r-joint may be required in case::; or 
cl1ronic: <li:-ea~e of that articulation, and may be Ot.:Ca!:iionally justifiable in 
ca,.;e~ of compound fractu re 
11rdislocntion, 01·of angular 
1111cbyJo,.;i,.;. Thi:; operation 
appears to hHP been fir ... t 
pt•rformcdhy Filkin,in 171)2 
(theca:-etermioating' iu re
corN~·), nod wn,. a7ain HH'-
1·l•..:,.;rully clone by Park, in 
1181. So little fa,·or, b')w
t•rer,dicl the procedure meet 
with in the eyes or ::;Ul'geons 
i:cnerully, that firly years 
il)!O it had not been per
formed more than thirt\· 
two time"'. H.cvh·ed 1j,-

~rb~\~:~.,~~11~1e~)~u~:;~~~~J~11~: 
atrng for the fir~t time in 
1850, it has since b('en rc
;01·ted to l:iO frequently that 
1b :stati..;tics nre now more 
PXtcnsire thau tbo:::e of any 
othert•x('i:-;ion. 

'l'hc operation ma,- be per- h/~;:;;i~~,a~~ ~~!i:\~e~~~:~~0°~;:~:~e:11:(\:1i~~: ::~.::~~ 
formedia "C\'Cral \\:-ay:;,'the ofiheEpi.sco!)alllos1>ital.) 

1 Serltablti in fifth edition or this work. 

t~~~f~~;~~~~~\~~'.E;E~~L~~if ~~~~ 
l•nngs t~~fragmtiuts togetht:r again with sutures or carbolized silk. 
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metliods most deserving attention being by the H, the U, and the simplt> 
transverse incision. The H incision was first employed by Moreau, aud 
consists of two longitudinal incisions; one on either side of the joint, with 
a transverse cut passing immediately below the patella. The laternl in. 
cisions should be placed far back, so as to give ready access to the femoral 
condylcs, and to insure free drainage subsequently. This method, which 
is preferred by Butcher, greatly facilit1ttes the subsequent stepg of the op~. 
ration, but bas the ll isaclrnntage of n:iakin_g an unnecessarily large wound 

The U, ho1·seshoe, or semilunar, incision was first prncl i ~ed by Mac
kenzie, and is still preferred by many surgeons. This method consid~ 
in raising an anterior Hap containing the patella, the base of the Oap reach
ing to above the condyles. 'l'he ligamentum patcllre is divided in the fir~t 
incision, when, the crucial and lateral ligaments being cut, the a.rticu. 
lating- surface of the femur can be readi ly excised with a Butcher's saw. 
The limb being then flexed, and forcibl.v thrust upwards, the extremity of 
the tibia. can be made to protrnde, and may be removed with the ::1ame 
instrument. 

The best, in my judgment, is the simple transverse incision across tbe 
front of the joint, w hich was suggested by Park, bnt which appears to have 
been first employed by Textor, Kempe, and Fergusson. It makes a 
smaller wound than either of the other methods, and bas proved quite satia
factory in seventy-six cases in which I have employed it. It is to be 
observed, however, than an incision which is tran~verse to the axis of the 
tibia, when the limb is Hexed to a right angle (as it frequently is in these 
ca~es), wil1 1 when the excision is completed and the limb extended, form 
an obliquely curved wound, with its convexity downwards, so that thi~ 
is iu many cases really a Hap.operation. The incision should reach on 
either side to the posterior edge of the base of tbe condyle (so as to secure 
drainage), and should at its centre come far enough forward to pase; below 
the patella. The joint having been laid open, the skin and fascia are clis
i::.ected up as far as may be necessary, and an incision is then made directly 
down to the bone in the line of proposed section; the lateral nnd crucial 
ligaments (if these remain) having been next divided, the blade of Butcher's 
saw is applied beneath the bone, which is cut through from below upwards. 

In sawing through the articulating extremity of the femur, the natural 
obliquity of this bone should be borne in mind, and the section made in a 
line parallel to that of the free surfate of the condy les; if this be neglected, 
and the section be ma.de trans\·erse to the axis of the femur, the limb after 
adju!:)tment will be found to be markedly bowed outwards. It should_ al~o 
be remembered that the situation of the epipbyseal line is somewhat b1gh~r 
on the anterior than on the posterior surfare of the tbil!h-bone-so that Jt 
may be girnn as a safe rule, that, as suggested by Billl-oth, the section or 
the condyles should be in a plane which, as regards the axis ofthefe~w:, 
is oblique from behind forwards, from below vpwards, and from within 
outwards. 1'be section of the tibia should be in a plane transverse to the 
long axis of the bone, with a slight antero-posterior obliquity so a~ to. cor· 
re~pond with that of tbe section of the condyles. 'l'be epiphyseal curt1laµ-e 
of the tibia is less important fo1· growth than tbat of tbe femur, and aced 
not therefore be so scrupulously respected. Tbe patella should be remored, 
whether it be or be not diseased; it is shown by Peni0re's research.es th.at 
while its excision diminishes the risk of death by nearly one-tbird, .n!' 
retention more than donbles th~ probability of sub:-:equent amputauon 
becoming neceEsnry. The bone sections being made, and the patella re· 
moved, the operation is completed Uy clipping away with scissors curve~ 
on the flat, or with Butcher's knife-bladed forceps, n.11 tbe fungous an 
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degenerated synov ial lining of the joint, taking care, however1 not to sacri
fice the posterior ligament, which serves a use ful purpo5'e in preventing 
dbplacement, and in protecting the important structures in the poplitenl 
space. If tbe bursa below tbe quadriceps femoris be in volved, it may be 
opened by an incision on the outer side of the limb, and either dis~ected 
out or thoroughly curetted with \-olkmann 's shnrp spoon . 

The limb should be dressed while t he patient is.vet in a state of anrestbesia; 
for this purpose, the leg is brought into the extended position, the bone sec
tions accllrnteh· adjusted, and the whole limb securely fixed upon the splint 
00 which it is 'to be kept. It may occasionally happen that the limbcunnot 
be brought into the straight position by tbe application of any justifiable 
amount of force i under such circumstances the bam!'itring tendons may be 
carefully divided, this procedure, though in itself undesirable, being- prefer
able to the removal of an additional segment of bone. 1 'l'he chief difficulty 

FIG.396.-Price'sapparawi<forafter-treatmelltinexcisionoftheknee 

to he contended with, dming the after-treatment, is to prevent the anterior 
projection of the cut extremity of the femur, and hence some operntors, 
particularly in cases of children, fix the honer; in apposition by means of a 
&trong metallic or catgut suture, as originally employed by Gurdon Buck, 
and since resorted to by many other surgeons, or by means of r;t('e) or bone 
pins, as respectively recommtnded by .Mr. Aforrant Baker and Mr. Willett, 
or sih·cr "dowels, n as advised by l\Ir. Stoker. To prevent separation of 
the bone~, Fen'i\·ick makes cu r ved ~ection s which fit together, and Davy 
~aws the femur in the form of a wedge 01· tenon, to be impacted in a mor
ti!lC·like cavitv cut in the head of tbt:' tibia. 

A good splfnt for the after.treatment of knee.joint excisions is that knOwn 
as Price's (Fig. 396), and excellent cures hat·e been obtained with Butch
cr1s box splint, or, as recommended by P. II. ·watson, with a posterior 
moulded splint and an anterior wire rod to enable the limb to be suspended. 
Tbc essential points to be secured are absolute immobility of the limb, and 
ready acces.~ lo the wound; and I have myself been abundantly satisfied 
with a siniple bracketed wire :-.pl in t (Fig. 307), with a movable foot.piece, 
the l"plint being, of cours.e, well padded, and the thigh, leg, and foot fil'mly 

~~:~Id '~~~~psbaonfd~~~es~~~ 
pla:::Mr. When the splint 
l~a~ been adj u5ted, the 
ltmb !lhould be laid on a 

~it~~;·~ ~:~'d s~~1!s~ef~·~e~lt1 ~-~ 
uox. Any tendency to 

projection of the 
may he counter-
as advised by FIG. 3!J7.-Wiresplint for excision of knee. 

'1~~d!:r b~o~~~I~ a1·~~o=~r:~:;~ ~~stl~~s~::~ ~~~:~~\~a~~ [aJ~~:U~~:~x~';sfo~a~~ tr:~ 
llp. 
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Butcher, by using in addition a short anterior f-iplint, whilc> the ri,.k of 
outward bowing mny be prcYented hy using an P.rte1·nal splint, fL iuetnl 
spring and truss-pad, ns ingeniously !'uggestcd by Swain, or, whith I hnH• 
found sufficient, a simple strip of adhesi\·e pla~tur carried around the oubillc 

rn.~. 3!1S :i.ad 399.~T:xci~ion or k11ce-joint for ree11rre·nt :i.rthriti;; with parti:il ancbylo•I~ in bid 
po~ition. (From a patient in th~ E11bco1ial llu~pital.) 

of thC' limb and secured to the inner side of the i::plint. The object heing
to ohm in firm bony union, the ~pl int should he rcrnond as :"eldom a..; po~,.i
hlt·, nnd the first application should suffice, if possible, for at least a fort· 
night; and, inclcC'd, I lut\'C frequently c·xtcntlcd this time with arhn.utoge 
to :-ix or t:evcn weeks. 

The statistics of excbion of the knee-joint haxe been investigatrrl by a. 
number of writer:;:., and elaborate tables have been publbbrd hy Uutcher, 
Ilt'yfclder, llod~e~1 l'CniCrcs, Picard, and mnny other::i. The most recl'ut 
re~earches upon this suhject are tho~c of CullJcruson, who has analyzed 
nearly 700 operations, of which ao Jes~ than G03 were for chronic di::1·a~1· 
of the articulation. 'l'hc~c 603 cascg gnrn 419 rcc:ovcries and 178 dl•11tb~ 
the result in six not having been asceL·tained i the total mortali~y of ~e~· 
minatcd cases Wfl$ therefore 29.8 per cent. The following tablcw1ll cxh1l11t 
the results more in dctnil:-

H!!COvt•red without further operation 354 or 58.7 per cent. 
" withust'fullimbs . • 24tior4Ub '' 

Hl':>ttlt undt:lt:rmincJ (one amputated) . • . • • ti or LU '' 

At~~;~!~!:~1) su~st>q~entl~ (ti5 
0

recov.ered,.12d'.t>d, a.nd i _unde~ 
7
Sorl:1.9 " 

Dit-d after excision . . . , . . . . . 166 or 2i.5 '' 
Dl•ath-rate of tt'rminated cases in which no further operation 

wa::iperformed . 31.9 " 

It is thus seen that, even when excision fnils, consecuth'e ampulali'J1~ b 
attended with comparatively little risk, less indeed than thigh-amputauou 
for disease in general. 
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The following table, compiled from Culb<'rston's, shows in a very satis
foctory manneL' the mortality of knee-joint excision at different ages:-

R~sull~ of Knee.joint Excision at DtJferent Ages. 

rn 11 7 38.9 
106 SS 17 ](i.2 

99 81 18 17.2 
84 58 25 1 30.1 
Gi 40 2G 1 39.4 
f15 34 20 l 370 
65 38 27 -H.5 
19 9 10 52.li 
89 60 28 1 31.B 

Aggrf'gate G03 419 ns 29.8 

It thu:.. appears that the operation of knee-joint excision, which is quite 
fatal in \·ery early childhood, is not attended with much risk from the age 
of five up to the period of puberty; while from that time the danger 
stradily increases, till in adult life the operation is again one of a \'Cry 
serious nature. We may, tberefore1 probably say, with Holmes, that 
fourtt:'en is, all tbin::rs being- considered, about the most fa,'orable ag-e
there being then comparatirnly little danger of consecutive s horten in g, 
while the operat ion i.s at tbe same time not attended with any particula1· 
ri,.k to life. Excision of the knee-jQint should not as a rule be performed 
duriag the first five years of life, while it must be deemed an extremely 
gra\'e procedure in persons past the age of thirty. Of 76 operations in 
my hands, 67 barn ended in recoYery with u~eful limbs; 1 required re-
1·xcbion i 2 ended in recovery after amputation; and only 6 have termi
nated fatally. 
Patella.-Exci~ion of tbe knee-cap may be required in cases of com

pound and especially of gunshot fracture, of caries, and of necrosis. 'Yben 
the whole bone is removed, tbe knee-joint is almost necessarily opened 
(unless in some ca~es of necrosis, when the operation is really but a seque:-;t. 
TOtOmy), and the procednre is then attencJc>d with S01ll0 risk. rf\YCllt,Y

thrce ca,cs to which I have references, including one of my own ~nd those 
rrcordcd Ly Fuqua, ·walker, Dodd, a.ncl Page, gave three deatb~, three 
~ubscquent amputations, and seventeen recoveries. 'l'be bone ma .. r be 
con,·cnicntly expoi::cd by means of a crucia l incision. 

Bones of the Leg.-Excision of tbe libia is rarely justifiable, but 
ma.r occasionally be proper in cases of acute necrosis from sobperiostcal 
nb~ccss (seep. 642). The operation requires a i::.in;:rlc Jon~dtudinal incision, 
the bone being then divided witb a chain i::aw, and wrenched from its cpi
ph):scnl attachments with the lion-jawed forceps. Excision of the.fibula, 
which may be req uired for compound fracture or fot· necrosis, rna.v he 
<:lfect~<l by a simila r operation, care being taken to prevent 8Ubsequent 
ci·cr1'1on of the foot by the use of a suitable spliut . 
. Ankle.-Excisio11 of the nnkle-joint, first employed by the elder )loreau 
111 17n2, may be required for compound fracture oi· dislocation, or for dis
ea~c of the nrticuln.tion. rrhc operation may be performed by means of 

~~·L~c:.:tt~~,a:n~~~1i:i~;1i ~~~~il~~n~~~c:u~ii::~~~ 1~:~:~~l~~'.0~11~~d""~!~1~o\~:e~ ~~,'.~~;l: 
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of the external malleolus, and continued in a longitudinal direction nlong 
tbe line of the fibula. Tbe anterior portion of the incision should not 

extend so far as to wound either lht• 
extensor tendons or tbe dor~al orterv 

~~0th~J~o~irn ~~;.~~i;!J ~~11~0~~~111~\~~ 
suqreon removes the end of the 
fibula, 1 when the astragalus wilt be 

:~~1~led~fi~b!!il~o~: ~~ffi~i~·~t81 ~~h~~: 
move its upper articulating surfocl' 
with saw or cutting forceps, and lo 
gouge away such portions as mny 
seem cli:scased, but under other cir· 

Fio. 400.-Bracketed wire splint for ankle. cum stances the astragalus should be 
removed entire. The foot being tben 

inverted, the lower end of the tibia is to be c1111tiously cleared with the 
probe-pointed knife, the inner malleolus being cut away with strong for
ceps, aod as much of the articulating- extremity of the tibia as may Ix\ 
thought necessary removed with the rhain-saw; or a second incision may 
be made on the inner side of the limb. and the extremity of the tibia rr
moved with a. narrow saw passed across from one side to the other. 2 The 
limb may be kept during the after-treatment on a posterior wire splint 
provided with a. foot-piece, or, which upon the whole I prefer, n lonx 
posterior gutter of binder's board, supplemented by a long fracture-box. 
The foot must be well supported, Jest ancbylosis with a 11 poinled toe" 
ensue. 

rrtrn statistir,.<> of excision of the ankle-joint for disease have been investi. 
g-ated by Spillman, Hancock, Poinsot, and Culbertson, the latter of whom 
bas collected 124 cases. The disease, in most instances, wns caries or 
arthritis, but occasionally necrosis, bony tumor, etc. The results may be 
seen in the following table:-

Partial excision. 
Complete " . 
Undetermined . 

Aggregate · I 

68 
51 

5 

57 
45 

5 

107 10 

6.6 
11.8 

8.5 

The condition of the preserved limb in most of the cases of recovery J.i 

said to have been quite satisfactory, Culbertson giving the proportion or 
useful limbs as over 90 per cent., and Stauff, as quoted by Rose, as 75 per 
cent. rl'birteen cases in my own hands have given ten recoveric\one 
subsequent amputation, and two deaths, but neither of these as the direct 
result of the operation. 

Foot.-The only excisions of tarsal bones which require special notice 
are those of the astragalus and of the calcaneum... 

1 Polaillon divides the fibula. with a chain-saw above the external ma!leous, wldcb 

~~J~~~?~~r~ig~:£f Jr.~~i:~;f~:~i~r~~~%::.~~:::~,~~~,~~=~~;i1!'~~;~~:·:· 
the euds of which he afterwards brings together with sutures. 
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Excision of the Astragalus may be required in cases of compound frac
ture or dislocation (or even simple dislocation, if irreducible), caries, necro
sis, etc. '£be operation requires a sem ilunar incis ion on the anterior and 
outer aspect or the joint. 'rhe removal of the bone may often be facilitated 
bv cuttillg across its neck with strong pliers, when the fragments may be 
:;~ccessfully dislodged with the elevator and forceps, the probe-pointed knife 
beiag cautiou:.:ly used in the deep portions of the wound; but in other castls 
it may be necessary to remove the bone piecemeal by means of the goui?'c. 

'1'bc statistics of this operation (which was first performed in 1582 by a 
surgeon of Duisburg, in a c~se recorded by Hildanus) have been investi
<rated bv Hancock and Pomsot, tbe former of whom finds that of l 12 
Patients-submitted to total excision, 79 rcCO\'ercd with useful limbs, 2 were 
cured by amputation, and 19 died, while in 12 cases the result was not 
ascertained. The mortality of terminated cases was thus exactly 19 per 
cent. The same writer has collected 28 cases of partial exci8ion of the 
astragalus, with 18 satisfactory reCO\'eries, one cured by amputation, and 
one death. Poinsot has collected in all 144 cases, of which 26, or 18 per 
cent., term.inated fatally. 

Excision of the Os Calcis is occasionally required in cases of ca ries or 
necrosis of t hat bone, though in the majority of in stances free g-ouging, or 
the extraction of sequestra, will suffice. 'l'he operation of excision of the 
calcaneum may be done by raising a heel flap, as in Syme's amputation, or 
(as recommended by Erichsen) by turning down an elliptic flap constituted 
of the tissues of the sole, aud then making two lateral triangular flaps, by 
carrying a longitudinal cut through the tendo Achillis to meet the former 
incision. A still better method is that of Holmes, in which an incision is 
made on tbe level of the upper part of the bone, beginning at the inner 
border of the tendo Achillis (whicb it divides), and passing around the back 
and outer surface of the foot as far forward as the mid-point between the 
heel and the base of the fifth metatarsal bone, a second incision passing at 
a right angle from near the anterior end of the fonner, downwards to the 
commencement of the grooved internal surface of the os calci ~;. The flap 
thus formed, \l'hich includes the cut peronei tendvn::;, is then reflected from 
the bone, when, the ligaments of the calcaneo-cuboitl joint being divided, 
the calcaneum itself can be slightly displacP.d inwards, so as to facilitate the 
division of the var ious ligaments between that bone and the astragalus. 
1'bis being done, the calcaneum i:-:; twisted outward, and carefully separated 
from the soft pa.rts on its inner side. The operation is completed by intro
ducing a drainage-tube and closing the wound with stitches, and by fixing 
the foot at a rig-ht angle with the leg upon a posterior moulded splint. 
Southam and Lund employ a s. ingle external incision, beginning as in 
Holmes's operation, but carried forwards to a point midway between tbe 
projection of the fifth metatar5a.I and tbe tip of the malleolus. Oiiier 
l'ecommends a subperiosteal excision, but from a recent discussion in tbe 
~linical 8ociety of London, it would appear tbat the result of the opera
uo~ has been usually most satisfactory when no attempt to preserve the 
per1osteum bas been niaclr . 
. 'l1he .1;latislics of excision of the os ca.leis, which appears to ha\.-e been 
hr:;t performed hv Monte,zgia, in 18 14 , have been studied by Burrall, 
llolaillon, and Vfncent. The last-named writer has collected 79 cases, 
wbicb resulted as follows: 49 patients recovered with useful limbs, 5 re
eorered, but without much use of the preserved member, 10 submitted to 
Ruh:s~quent amputation, and 5 died, while tbe result in 10 cases was not as
cerlamed. If we add 6 successful cases reported by McGuire and Poore, 
W(' shall have a total of 75 terminated ca:Ses, giving 55 recoveries with 
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n!'=.eful limb~. nnd but 5 dC'nths, n mortnlity of less thnn 7 per rPnt. Yiu. 
<-rnl1S i".tati:;;tic:;; ::.ho"· that H11Jprriosteal excision is more clanµ-erous thon tlw 
ordinary operation, having given 3 deaths out of 23 cases. :.\likuli<·z rrrom. 
mend~. in crises of cnrics limited to the ankle and o~ calcis, that thi...; hoiw 
nncl the a!;trag-alus sho1ilcl be rcmo\·ecl, together with tlw mnllt>oli and tlu 
articular surfaces of the tihia, cuboid, and scnphoid, the front part of tl 11• 

foot being then attached to the sawn tibia. in an (•Xtencl<'d position, ~o thut 
after rcCO\'ery the patient walks as in pe~ equinus. Of 22 ca~e:-1 of tlii:
operntion, including one of bis own, tabulated by Ilopkin~. I 7 cndl•cl in 
r('co,·ery, and 5 in relapse requiring further op(•ration. X o tn!'C pro\·e1I 
fatnl. (Sec page 140.) 

r_t'hc other tarsal bones, or those of the metatar~us or toes, compnrntirrh 
::=.cldom admit of cxci:.:;ion. the diseap;;e, when too exlcnsi\·e for 1-1ucCl'"sftil 
~ouging-, usuall_v requirin~ amputatioa. I have, howC\'Ct', my:--elf, sercrnl 
time~ had occas.ion to resort to excision of one or more bones of the tnr.-.u~ 
and mrtatarsus; aa<l Conner ha~ collected I 08 cn:-:.es, includin.f? i;crcrul of 
hi:; own, in which two or more bones were rclllO\'Cd at one opcrntion, H 
of the whole number having terminated in recon·ry, 10 in failure, nnd II 
in death, the result in the remainder being uncertain. The ::-ame ,.;urgt•ou 
has reportc'l two ca:.:cs in which he :mcee~~rully remo,·ed the whole tarsus, 
the rC'~i of the foot being- prrsen•ed, and a third ,..imilnr ca!"C has hren rt>· 
corded hv JT. M. Jone~. '\'hen excision is re~ortcd to, the line:; of inci-.ion 
!=ihoulcl bC rc.f?ulatecl by the po:;;ition of extC'rnal 1-1inus<'~ i no rules cnn hl· 
,t.riven which in such <'aSeH would admit of g'C'neral application. rl'hc joint 
1wt\\'een the astragalus and calcaneum bas been ~uccc8sfully (•xci!scrl h.r 
.Annnndalc. 

CII.\PTER XXXIV. 

ORTllOP."EDIC SUBGEBY. 

th~ 1~~1~1~~:1:~1~~1~~~~~,~~1~ i~ci~11~~1 i~:·:~cchon°:e~~ ~fii~~·1 :~~~~i~·~J~' hi~: )~~1~~:~.~~ 
call.\'. thC' term should be used only with reference to the clcformitic ... of 
childhood, an<l mig-bt be takc>n to embrace a ~reat ,·ariety of ~ulijeet!i, 1011eh 
ns the removal of tumor$, the reduction of Jblocationf':, etc. In practi1·1•, 
however, the application of the tt:rm is limited to a few particular kiud.; of 
dC'formity, as wry-neek, Jn.tcrnl currnture of the spine. club.hand, or club
foot, and contraction s of joints not due to articular disea~f>, while, on till' 
other band, no reference is intended to the age of the pntient in whom the~t· 
drformities occur. Among tho~e who in thi:-; country hnrn pnrticulRrl.1· 
illustrated tLis branch of surgcr.r, may be mentioned Warren, Bigt'luw, 
Brown, Dctmold, Sayre, 13auer, Prin<'c, 1Ui.ittcr, and J. Pancoa:-ot. 

V\~HY-~ECK. 

This affection, which is al~o known as 'Tortfrolli,~. or Cnp11f Ob$tip1im, 

~~ ~~~a :.ii1~1~11~1 J.o n~~ 1~~~ ~i ~1~ ti :~1 ~r~0 ~r;,~~~~~i.r;i~1;1 ~~~ i~~~~ ;~~r~~: ,~:~1·;~.t ~1)~11~
1

: 
ticulal'iy the sterno-clciclo-mastoid and trnpeziuf.l, u:-;uall_r on Olll' i;id~· 0111_1 

1 From O,e;, (straight), and ,..ar, (child). 
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hut somrtimes on both The head is clra wn downwards and inclined to 
the :lffectecl side, being- at the snme time rotated in the opposite direction. 
Jn the congenital forn1 of the cli:-;ease, and in tbn,t whicb is acquired (if 
Jon" rontinuccl), the deformity i:-; increased b.v defective development of tbc 
cor;c~pondi ng- $itle of the face and head. The ccrdca.I "ertebrre undNgo 
rotation on thrir axis, becoming twi:')tecl, and :lt~rving to maintain the cle
formit,-, and ultinrntC'ly compcnsato1·y lateral curvature is developed in tbe 
rc:-;t o!: the spina l column. 

irr~~1~1~~c~~ t\~e 11~~~·~ a0i°.~~~~~~~ :.~~ ~~';.1,~c~~11~~ ':,~~-~~,; ~!,:~t~f ~;~ ~~~1t~?c~ ~:1~ ,{; 

on after the erupti\'C fevers, or as the result of g landular inflammation or 
ordinary mu~cular rheumati~m It ::;ometimes recur£ as n reflex phenome
non, depending- on the irritation of tcethinp:, or of inlPstinal parn~itcs. 
Jinny of the cases whieb are con;.:;iderecl conqenital nre, according- to Little, 
due io injuries rec:ei,·ed during birth. 'Yhcn both s tern o.clc ido-mastoid 
mn~c\es arP involved, the affection will u5ually be found lo La,·e a rheu
nrntic orig-in. 

Symptoms and Diagnosis.-Tbe symptoms ::ire easily recognized, 
the contracted mu~cles being ten5e and well defined ; frequently both por
tion::' of the stcrno-f'lcido-nrnstoid seem equally rigid, but often the sternal 
portion is alone or prineipally im·ohed. 'l'be diagnosis is usually ra;.:;y; 
the deformity may be clo:-:el_,. ttimulatecl by th€' contract ion of a ei('atrix 
after a burn, 01· hy diseaf;e of the eenical vertebr~ i in tho former event, 
the nature of the ease will be e\•iclent upon careful exam inati on, while if 
'.'pinal di:;ea.-e be present, the fact can be ar::-certained by observing the 
\oralizccl tenclf'rness on pressure, and the pain produced by moving the 
::pine or by pre!"sing the head downward:;:, \\"ith perhaps the existence of 
infbnnnntory thickening aud of partial motor paralysis. 

Treatment.-Io t he milder form of the nlfoction, especially when of 
l'heumatic origin, a cure mny be sornetimePi effected l.Jy th'e U$C of anodyne 
and ~tiniulating embrocation~. by tbe external application of heat, or, as 
succes!.-l'ully prncti::::ecl Ly Do Cor::-ta, by the hypodermic use of atl'Opia i in 
~ome"cas.eo, in which the clii=.eas.e would appear to consist not so much in 
$pa:-modic contraction of the mu~eles on one s ide as of parnlysis of those 
on the other, benefit may be cleri,·ed from the employment of electricity, 
or from theeridcrmic application of strychnia. Busey empl oys hypodermic 
injections of morphia, and enforced motion of the a[ected musclf's while 
the patient is under tbf' influence of ether. Jn sernrer and more ob_;:;tinnte 
ca,;£>~, it will usually be nece~:'.'ary to resort to an operation , though if t be 
cll'!?l'ee of eontraction be not very g-real, lllPChanieal exteusion, by means 
of a :;uitab\e instrument, will ocea~ionally suffice. 

rrhc Operative Treatment or wry-neck consbts in the !';UbcntanPous 
diri:;ion of one or both of the lower attachment!:> of the affected sterno
tlricln-rna&:.toicl mu~clej the sternal portion mav he di,•icled by introducing
nn ordinnry tcnotome in front of the uppN i1rnrgin of the sternum, and 

~~~>;~t 1~~~tn~ 11 t;l~c!~1~:~.~·,e ,~\1~b \i;:e ~~t t~:~rf~~~\·it~~~a~·~~· /1~'·i1~fte;.~~~~~!1i\~1~ 
the edge forwards, and cutting the rnu:-:.cle, \Yhich is pre,·iously rendered 

~~~
1

:~i11~~,l~~I~ ~1~ ~? 1~~ s~ ;~, ii~~~cl D) ~j:i ~11sf1~~i1~i1u~~~~11~ ~~~:'a ;~~11~u'~ ~e acl~~:~c~t; ~1~~ 
made at its posterior etlg-e; or, which is per hap:-:: ~afer, a sma ll ineisioo nrny 
Ur made down to the cla,· iele, between the two portions of the mu:--clc, and 

~)~~U~~~)~~~~~:{· t:~~t~l~~~~e~:-1h i1;l~~S ~~~~I nit111~1 ~Ci~~~~~~ uf::~~ a~~~~v:'~il~ \~e dl~l] ~~~~: 
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and the bone. As soon as the tendons have been divided, the JHrnctures 
should be closed with lint dipped in compound tincture or beozoin, tbe 

patient being then placed in bt.'<l 
with the head well supportl'd; 

====E===;:::::~::i;~==: ~~~~ b~ :~;:Ii~~~: ::cc~ 1~;:;~~~~ 
.FIG. 401.-Teuotome ical extcusioo, while the cure is 

further promoted bv the s\·s
tematic employment of friction and passive motion. 'fbe 01)eration for 
wry-neck is one of much delicacy, and not free from risk, the principal 
danger being from the possibility of wounding- the external or internal 

1~~~~\~:t;· t~: t;.~~tc~~~tdi:r~~~~ :~:~ ~b;: ~~ss~,i~bneo~~~~~~li:~~~~i:~ 
followed by fatal hemorrhage. Instead of a subcutaneous section, Levrnt, 
returning to the old method of Roonhuysen and Sbarp, divides the muscle 
by an open incision, then closing the wound and dressing it anti.septically. 
I have myself occasionally adopted this procedure, 1~nd believe tbu.t in re· 
lapsed cases it presents advantages over the subcutaneous operation. 

Various forms of mechanical apparatus are employed in tbe afler-treat
ment of wry-neck; in young subjects, it will commonly be sufficient to 
apply a broad adhesive strip around the forehead and occiput, R.ndanotber 
around the chest, fastening the two together by means of a bandage or 
elastic band carried from above the ear of the unaffected side across the 
chest to the opposite side of the trunk, thus reinforcing the healthy sterao
cleido-mastoid muscle. and so ca.usin!t the disappearance of the wry.neck. 
A more elegant appliance is that of JOrg, which consists of 11 leo.ther corset 
and firm head-band, connected by a steel rod woL·ked by a ratchet-wheel and 
key. Swan substitutes foL' the corset a plaster-of-Paris jacket. Other 
efficient forms of apparatus net by means of two levers, one pressing on 
the side of the chin, and the other on the opposite temple. B. Roth dis
venses with apparatus, and has the patient practise holding bis head straight 
in front of a looking-glass both before and after the operation. Bnioes 
makes the patient carry a weight in the hand of the affected side so as to 
draw the shoulder downwards. 

Wry-neck accompanied with Painful Oonvulsive Spasm of the Affected 
jJ[uscles is a very intractable form of the disease, and occurs cbicHy in 
female adults. Here division of thesterno.mastoid muscles affords, usually, 
only temporary relief. Little has several times obtained a cure by the 
administration of the bromide of potassium, or of the corrosive chloride or 
mercury, with attention to the digesti,-e functions; and in several ca~cs, 
portions of the spinal accessory nerve have been 11xcised with at lea"t 
temporary benefit by De .Morgan, Annandale, Riving-ton, Schwartz, 
Sands, rrillaux, Southam (two cases), Agnew, Pye-Smith, and n~.v~elf, 
hut without benefit, in otbcr instances, by Sands, Southam, and Bndd~a. 
'l.'he same nerve has been stretched in two ca.sea by Southam, in one with 
permanent, but in the other with only temporary advantage. Cures by 
nerve-stretching have also been recorded by F. PageandMosetig-Moorbor, 
but in Lange's case the operation gave little if any relief. Schwartz ~ec
omruends stretching as preliminary to resection. Ligation of the sp1~RI 
accessory nen·e has been practiced by Collier and Deaver, and the posterior 
branches of the first three or four ceruical nerves have been resectcd by 
Keen, Powers, and Noble Smith; but all of these operations, though often 
of temporary benefit, commonly fail to clfect a permanent cur~. The 
actual cautery has proved effective in the bands of Mill> and Roddick. 
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LATERAL CURVATURE OF TUE SPINE. 

This affection, wh ich appears, in the nrnjority of case:-, to depend simply 
upon relaxation and debility of the spinal ligaments oncl mu::;cles, is most 
com mon in young girls from twelve to e ighteen years of age. '!'here are 
usuall y two curves, one occupyi ng the dorsll l region, nnd in most instances 
presenting its convex i t~ to the right s ide, a nd t l~e other or compensatory 
curve in the lumbar rcg10n, and convex to the lelt. l\lore rarely there are 
four curres, au upper and a lower clor::;al, and a n upper and lower lumbar. 
1'o,.,.etber with the lateral curvature, there is always n. rotation of the 
bodies of the vertebrre on their axis, this rotation or tw isting taki ng place 
in the direction of the cou vexity at each portion of the curve. rrhe bodies 
of tbe vcrtebrre are thus more displaced than the spinow; processes, which, 
as po in ted out by Judson, are held in place by thei 1· lateral attachments, and 
which sometimes appear, even in advanced cases, to occupy a lmost the ir 
natural line. The disease affects at 6rst on ly t he liga ments and mu scles of 
the ~pine, but, in long-continued cases, may give ri se to compression or 
partial absorption of the intervertebral cartilages, or even of the bones 
themselves. A s a result of the twisting of the vertebrre which accompa
nies the lateral disp lacement (scoliosis), a certain dcg-rce of ante1·0-poste
riorcurvature is so metimessaperadded-a rounded or bump-like projection 
occurring in the dorsal region , with a corresponding incurvation of the 
lumbar spine, the former constituting- the condition known as cypho~1·s, 
and t he latter that called lordosis. These arc, indeed, but exaggerations 
of the natural curves met witb in every adu lt spine. I n some cases, 
e11pecially among racbitic persons, they may exist without lateral di splace
ment. Tuckey bas described, under the name of acute lateral curvature, 
a rondition which seems analog-o us to the so-ca lled "hysterical" join t
alf<'ctions described in Chapter XXXI I. 

Causes.-The common cause of laternl curvature is , as already men
tioned, 11imple debility of the ligamentous and muscular structures which 
normally support the vertebral colum n, thus allow in g, as it were. the bead 
and upper part of the body to settle downwards, a,nd necessar ily forcing 
the relaxed and weakened spine to y ield at its least-res isting point. 1'he 
physiological changes which occur in the female at the age of puberty, and 
tl.ie customary relinquishment, at that period of life, of the out-door sports 
of childhood, appear to act as powerful pred isposing causes of the spinal 
relnxation referred to. The very constant character uf the d isplacem cnt
to the right in the dorsal and to the left in the lumbar region-is doubtless 
due to certain vic ious habits and postures, such as support ing the whole 
weight on the right leg ("stand ing at ease," in the language of the drill
master), whereby t be pelvis is n•ndered oblique, and the lumbar spin e 
necesgari ly distorted to the left s ide ; to sitting habitually ut a desk with 
the left shoulder depressed and tbe right elevated i to over-exertion of tbe 
;iJ?htarm in sewing, etc. Though the dorsa l curve is u::;ually most apparent, 
1t1s really, according to Shaw, preceded in time of formation by the lumbar. 
The latter, however, does not become so quickly pnmancnt, on account of 
the greater flexibility and elasticity of the part, whic:h enable it to resist 
longer the oceurrence of absorption of the articu lar processes and other 
~eco11 dary changes than can be done by the dorsal spine, fixed as that is by 
1h; connection Uy the thoracic walls. .According to Willett, both curves 
are developed s imultaneously. 
~m~ng the rarer causes of lateral spinal curvature may be mentioned 

~ligu:zty of the pelvis from any circu mstn nce, as from nachylosis of tbe 
htJ)-JOlllt after bip-<lisease ( here the deformity is principally of tbe variety 
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called lordosis}. and distortion resulting- from r·onfradion of one sidi• iJ( 
the chest after empycma or chronic pleuri~.v. l 1rnquality of the len9lh Ot' 
the lower l'im.bs is, according to Barwell, a. frequent cause of latmd 
cunature. 

Symptoms.-TIH' symptom of lateral curvature which firgt altrnrt~ 
attention b commonly a prr1jcction, or "growing out" of !be right scapula, 

often attended with pain in the !'.houlclf'r 
! and back; this is usuall y wor::1c while sit. 

tin!!, or upon fir:::.t 1.ving- down, so that a 
patient who has made no complaint durin,z 
the clay may lie awake in pain for !'c\·rral 

~ hours upon going to bed at night. Upon 
\ making an r-xamination, the !'.u rgcon will 

---~LJ:_;----1 -:,:/\ - \ readily perceive the wing-likeprojC'ction of 

~~1:g=~~~~~1;:1i~~~ s111~;ht J~·::~ tf ~n~~i~h~~r,~·~ 
of the vertebrre, by tracing down tbe spin. 
ous proces~es and ma.rkin~ eat:l1 with pt'u 
n.nd ink. 1t muRt be, moreo\'Cr, remem-

/ /, bcred t hat the deviation of tbese procl':->"e' 

£ ,· ~ bynomeani:'.irepre,o:;entRthcde;.{reeofdi,.;tor-

fJ
' I ~i ' r ti on of the hodies of the bones, the di,.;-

-~'.,~· - '/:,·/,- -- placement of the latter being, l belie-«', I inrnriably g-reatcr than that of the former 
In the early stag(':. of the affection, the de· 
formit_v can be made to cli:::;appear by Jay. 
ing the patient on a bed in th(' prone po:->i-

~· ~//I ;~/~e~n~u~iank::~~,;~~~~~~ae~~~e~;;~~r:f~~~11~:'.~ 
Fm. 402.-Lalera\ curvature or spine. will persist in rtll positions, while the wboll' 

(E111('nsg:i:.) che~t and the peh'is may be likPwi:-1· 
markedly distorted, and serious functionn.1 

disturbance, or e\·en orgn.nic dis.ease, may reF:ult from tbe consequent co111 -
prc::.,ion of the thoraeic, n.bclominal, or pelvic vi;.cera. 

Diagnosis.-La.teral curvature may be cfo;tingui~hcd from the a-rn,·er 
condition known asantao.poste1·ior cm·vature, or Pott',;; di..::ea~c of the ~pine 
(which will be described hereafter), hy the fa.ct that in the lnttf'r affection the 
displacement is commonly an~ular, rarely lilleral, and unattenclod wit.b oxinl 
rotation or the vertebrre. 'l'bern are he::;ides, u~trnll.\•, marked immobilit)·, 
thickening, and tenderness of the nffceted portion of the spin e. From tlw 

r,!~::iii
1

1!~~:~:1~ ~~:~~~.:~~:1~:;;-~;:~::E£~;:,,~; ~~~~~;~;t~~~~;::~:\ :~I~ ~~;:~~ii 
deformity, if there be an.\', being- a mere coincidence; while in the t~·1ie 
la.teral cu rvature the fact is exactly the reverse, cypho:>isand lordosi:; bcm~ 
in the_.::e cn..F:es :::econfla ry phenomena. 

Treatment.-No m1ttter how ::;light the deformity in any cn!'e mn.y 
appear to be, it should not be neglected: in the early :::tn..J?:eS, before nny 
F:tructura l a.Iterat ion has occurred, it may l)e pcs:;ible to effect a comp\ett' 
cure; but at a later period the most that can be done is to prernnt f~rther 
increase of the deformity. 'l'he treatment con::;i!';ts in tbc> ndoptton_ of 
mea,o:;ures to impt'O\"e the g-encral health, the aclministmtion of lo~1c.~. 
espedn.lly iron and quinia, nnd the abandonment of a:ny 1·njurious hahtl or 
01.:capation. The patient should take exercise in the open air, and mnr 
often df'ri\'e great advantage from gym,nastics, swinging hy tbe bands from 
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lml'i' placed above the hca<l, the use of light dumb-bells, etc. The o~ject is 
10 put in motion and thus to. st rcn~then the rnrious 1~rnscle~ .attachc~l to 
the topinal column, an~ much mgcnutty moy be exe!'ted rn dev1smg various 
HlOde~ of ncco111plish1ng this purpose. ~one of these exercises should, 
however, be per:":>e\·ered in to the extent of prorlucing fatigue. During the 
iuten•nls of exercise, the patient should be encouraged to keep the recitm· 
bent posture, lying upon a firm mattress or i;ofa with a si ng·lc pillow, so 
ab to relieve the vertebral column from pl'e::1surc. lf' thP, curvature pcr:sil';it 
,, bile lying down, a cushion may be placed under the projecting portion 
of the spine, so a~ gradually to press the bone::; into their normal position. 
Harwell recommends, under the name of rackily;:;is, the employment of 
lJaads, eords, and pulleys, to draw the bones into place, and lateral tillS · 

11e111;ion OYCI' a tran::;\·erse bar is employed by Lorenz and Hc<lard. F1·fr. 
lion uf the muscles on either side of the :-;pine, either with the hand alooe 
or with stimulat ing liniments, will often be of serdce, as will also the 
dailr u~e of tbe cold salt douche. In senrcr cases it will probaUly Le 
nccCs~an to affortl rnechonical s11pporl by means of some form of appara. 
tu:::;. A "great many instruments lutYe been devised for this purpose, the 
~cneral princip le of action being to elernte the shoulder:; by mcan8 of 
crutch-beads under the axilhe (connccled with a \\'ell-padded pelvic collar), 
with side-pieces to support and gradually replace tbc projecting vertcbrre 
b_r applying pressure to the corresponding portions of the chest-walls. 
Such an apparatus should Ue, as a rule, worn during the day only. Sayrn 
rccommencb the use of a plaster.of.Paris bandage, applied while the spi ne 
b made as straight as possible by suspending the patient by his head and 
armfl. The suspension itself may also prom of f;erdce, as was pointed out 
by Glisson in the se\·enteenth centu ry . My own judgment in regard to 
the plabter dressing in lateral cunature is that, while in some very had 
ea:,!.':::; it is capable of affording a certain measure of relief, it i8 ill adapted 
for the large majority of ca:;es, as unnecessaril:• and even injuriously con
fining the chest and iuterfering with tlie action of the muscles; hence, for 
all ordinary cases of lateral cun·ature, I prefer a light metallic supvort to 
a plabtcr jacket. E\•en for the very bad cases, a moulded leather spl int is 
in some respects better tbaa the plaster bandage, or, which Adams pre. 
ft·r::>, n ~plint made of "pornplastic" felt. 

Jf a case of lateral currature be recognized at an early period, and 
promptl_r and judiciously treated, it may be, if' not cured, at least kept in 
check until the critical period of adolescence has passed by, when there 
will be comparnti,·ely little tendency to increase of the deformity. It thus 
happens that, while a Vl·ry lal'ge nmuber of young girls suffer from incipient 
laternl curvature, its advanced ::;toges are comparatively seldom seen-the 
di:;Nt::>e being, ae it were, "outgrown" in n, great man.Y insta.nces. 

1Uyolomy, or subcutaneous division of the spinal muscles and apoueu. 
ro~es, for a. long time almost entirely abandoned in the treatment of lateral 
curnnure, has been revived by Sayre, wbo bas in several cas.es divided the 
l~tis!:iimu~ clorsi with alleged immediate benefit. I confess that the opera. 
t10n !:iecrns to me unnecessorily beroic, and, indeed, as the disease is rnaiuly 
dependent upon ligamentous and muscular relaxation, not contraction, I 
do .not understand why such a procedure should be expected to prove 
ulumately successful. 

DEFOR:\JITIES OF THE UPPER EXTRE)UTY. 

Contraction of the Shoulder.-Duplay has described, under the 
naru~ of .scapulo-hurneral periarthritis (Ree pa,!te 665), an affection which 
consists rn infiarumatory thickening of the sub-acromial bursa and sub· 
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deltoid areolar ti~sue, with the formation of adhe:.;ions which interfere with 
tbe motions of the humerus. 'l'be extra-articular character of the alfectioa 
!\m y Le recogniz~d by ?bserving t he localization. of t.he rni~ and swell ing 
JO the sub-acronnal reg10n. '11he treatment cons ists rn torc1bly rupturin~ 
the ad hesions while the patient is under the influence of an anrestbetic, and 
in the subsequent employment of passive motio n, friction, galvanism, and 
~~et~~l~0~~~che. Gosselin has descr ibed a similar condition as occurring 

Contraction of the ElboW', apart from disease of t hat joint, mar 
be owing- to the contraction of the cicatrix of a burn, or to a contracte(J 
state of the biceps muscle-.which latter condition may it~elf be variously 
due to hysteria, to rheumatism, or to constitutional syplulis (see pp. 509, 
571 ). Jn hysterical cases, t he proper constitu tional treatment for that 
condit ion should be employed, the arm being, if necessary, extended while 
the patient is in a state of anresthesia, a nd then kept in a straight posit.ion 
for a few days. In the rheomatic form, wben tbe co ntraction is pcrma. 
nent and accompanied with organic change, tenolomy may be required. 
'l'bc operation is performed by slipping a tenotome £1.atwise beneath the 
tendon of t he biceps from within outwards, so as to avoid the artery, and 
then, turning the edge of the knife forwards and upwards, effecting the 
section by cutti ng with a slig ht sawing motion while the arm is forcillly 
extended. 'rhe wound should then be closed and the arm placed in a 
sling, extension being applied after a few days by means of a screw-splint 
or weight. 

Contraction of the Forearm and Hand is occasionally met with 
as the result or excessive use of certain muscles, witb disuse of other:-;; 
t be treatment com:.ists in a change or occupation, with the employment or 
a strnig-bt splin t, friction, galv 1t11ism, etc. 

Club-Hand is a rare affection, analogous to club-foot. It is usually 
complicated with u. defo rm ed condition of the lower end of the radius, and 
sometimes of the caqml bones. Two forms of club- hand arc met with, in 
one o( wh ich the part is in a state of extreme Hexion, and in the other of 
extension. 'l'be affection is sometimes congen ital, but usually results from 
in fanti le paralysis, and is, according to Holmes, always accompanied by 
other deformi ties. rrbe trealnient consists in supplementing tbe action or 
the paralyzed muscles by means of India-rubber bands, attached to a light 
metal frame, and passing beneath a ring at the wr ist. In inveterate ca.;es, 
tenotomy may be required, followed, after the healing of the wound, by 
passive motion, a ided by the use of friction and galvani sm. An ingenionll 
operation for lengthening contracted tendons, particularly applicable to 
t i.l ose of the hand and forearm, has been suggested by Sporon, Rhoads, 
Lange, and .Anderson , and practised al~o by Keen. The tendon is exposed 
by an open wound and split 'vitb a small knife through the requisite l'pocc, 
and then half cut througb at each end of t Lc longitlldinal section so that 
it can be lengthened without entirely separating its ends, and fastenPd by 
sutures. I have myself resorted to this operation with a quite sntis· 
factory result. ~ 

Contraction of the Fingers in to the palm of the hand is not unfre· 
quently met with, usually in old persons, as the result of an indur.a!ed 
state of t he pal mar and digital fascioo, due apparently to a gouty cond1uon 
or to one a nalogous to thnt of rheumatoid arthritis, though Lange rcgnrd:i 
the affection as one originating in the central nervous system. 1.'he ex
citing cause of the affection (which \\"aS first well described by Dupuytrcn) 
is often the habitual pressure of the head of a cane, or or the handle~ of 
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yarious kinds of tool1', and Abbe belie\·es that in all ca~es the contraction 
is a reHex condition due to peripheral irritation from trn.umatism. A 
i:.imilar contraction may be due to bums or other injuries (in which cai;:e a 
scar would be perceptible), or to certain forms of ecuma-an important 
11aint to be remembered, ns the opt!ration about to be described would not 
of couri::;e be npplirable to thttl nHt.•ction. The best treatment of the defor
mity now unclcrconsicleratio11 comdi;:ts in th~cautious subcutaneousdidsion 
of the contracted fa_!;:cia, which may be etlected by Fllippin.~ a \'Pry small 
flat-edged tcnotome beneath the skin-between it and the fascia-and 

Fm.~03..-Dupuytren's finger contraction. FiG.404.-Tbe!amebandafteroperation. 

cutting downwords; the part should then be immediately extended, and 
kept in thP strnight po:i:ition by means of a Ji~ht splint worn continuously 
for.three weeks, and afterwards only at night, for ~everal weeks longer. 
Th1~plan 1 which is that ad,·i~ed by .Adams, I ha,·e resorted to with most 
~ratifying Rucce:;:s in three cases, from one of which the annexed illustra
tions are tuken (Figs. 40~, '404). Busch and i\Jndelung advi:i:e that n tri
nngular flap of skin should be dissected up, and tbe palmar fuscia notched 
Kt erer~· point nt which it seems ten:;:e; the flnp is then to be replaced, and, 
when the wound Las united mechanical exten~fon resorted to. Post 
fairleR the contracted fat:cia hj; direct incision, and, like Adams, lays stress 
upon the importance of nrnkintr irwmediatP extension. Reeves di:Ssects out 
the contracted band. Lange ~U.(.!'f!"est:z nene·strctching or neurectomy . 

. I~ order to increa:ze the mobility of the fourth finger in pianists, Forbes 
dmdcs suLcutaneouslv the fibrous bands which unite its extensor tendon 
to those of the adjoining finJ!er~. A similar operation is employed by R. 
ll. Anderson and by F. W. Langdon. 
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Trigger Finger.-This is the name gin•n to a condition in whi1:h n 
joint of a fi11ger i;ucldenly becomes locked, either in Hexion or cxtcn~iou. 
The condition has been attributed to rheumatism, to tcnosynorit i ~, to thij 
pre:;ence of a " loose cart ilage," and. by Marcano, to the exi:;tcncc of n 
11odular swellin g of t he flcxor tendon it~clf, producing the chara.cu•rb-lic 
jerk by rubbing against tbc sesamoid bones or the ten<linous ~lwatb. 
Elcciricit;•, tCnotomy, and 8ect ion of the pa l mar fascia ha\-c b<'t'n emplond 
as remcd1cs, but without much bcuefit. A simi lar c:ouUit ion has IJ~'l'll 
ob~f>n·Nl in the toes. 

Webbed Fingers.-This annoying deformit,v may be remedil'd hr 
perforating the ba:;e <Jf the web and allowing the parts to cicatrizc aroun~I 
:i metal ring, when the l'CSt of the \\'eb can be divided wiLbout ri..-k of read. 
hercnce; by a plastic opcrntion, as employed by Barwell (who trun ... 
pla nted flaps for the purpose from the patient's buttock); by H arris(whu 
utilized fo r the purpo~e a strip of skin taken from the \\'Cb it:<df); aud In
.A.. 'l'. Norton (who loobens a tongue of s kin from beL\\·een the knuckle~, 
and another from the palm, and, afte r dividing t!.e weh, bringg tbc:-e 
togethe r with sutures); or hy t!Je use of tbe e lastic ligature, fl!'i r1•co111. 
mended nnd succes::;fully employed by Yogcl. Abbe record:; a ca::;c ::;uc
ce::;sfuliy treated by skin-graftin g after 'l'bierscb 1s method. 

DEFOR:'\11T1ES OF TUE LOWER EXTRE:'\ll-TY. 

Contraction of the Hip.-Contraction of the muscles surrounding 
the hip may occasionally require tcnotom.r or myotomy, in ca:-;e5 of ::;pn~
moclic rigidity of tbe Jowe1· extremities, of congenital Juxation, or of chronic 
hip-disease. Tbe tendon wbicb mo:st often requires dh·i::lion is that of thr 
adduclor Jongus, tbougb the operation is nl.::;o sometimes performrd upon 
the adductor hrevis, pectineus, tensor ,·agin::e femoris, an~ rectus. Di\•i:--ion 
of these mu!'iclcs is performed in accordance \\"ith the principles of tenotomy 
in general, the knife being- introduced beh ind the part Lo be di\'idecl, oud 
the ::;ection then cautiouely effected by cut.t.ing from be hind for\\"ard:;. P oore 
has reported a remarkable case of cro~s-legged prngre:s:sion, clue to the con
traction follo\\"ing double hip-cli:-;case, and refers to four similnr ca:-;e . .-, one 
recorded by Esmarcb (a ca::.e of double congenital dblocution), two Ii)· 
Lucas, and one by Tyson. A sixth ca:5e came under my ob3errntioo a fc11 

years since. at the Uni\·ersity Hospital. 
Knock-knee or Genu-valgum is a not uncommon deformity, con-

m~:~::1~a,;·~:1~i~:r~~::~\'i~ce~·~l~w:.~~:~:l:ii1~~:~::;::!~~~,~~·f:~~::::£13:~:i 
lateral ligament is rendered tense, together witb t be va:;tus exteruus and 
outer hamstring tendon. The in ne r condrle of t he femur is, a::; compared 
with the outer , disproportioaately large arid prominent, while tbe poplil{'n\ 
:;pace is somewhat obliterated. According to i>rof. Il umphry, however, 
tbere is rather ddicienc.v of the outer thu.n hypertrophy of the inner con
dyle. In some cases there is hypertrophy of the inner tubero::;ity of the 
tibia. Macewen and Keetley believe t hat the deformity is rather in the 
bhafts oftbe bones than in tbe epip hyses. The a ffec tion is probo.bly ner~r 
congenital, but comes on during ch ildhood, and is apparently conncct~d in 

many in stances with a rachitic tendency. Both knees are u ~ually Stnll~ l
taneously affected, though the disease nrny be more marked in one tl~an in 

the other. 'l'he treatment in the early stage consi~ts in the adaptauon of 
an apparatus such as is shown in Fig. 405. .Au iron rod, hinged at the 
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hip, knee, and ankle, extends from ayelvic 
bantl to the so le of the s hoe, and 1s pro
vided with pads, straps, and buckles, by 
which the knee may be dra\\'.ll outwards; 
in serere ca~es motion ~hould be perm itted 
at the hip and ankle on l:·, the knC'c being 
fixed and its displacement gradually recti
tird by means of the uclj us ting- straps or a 
rntche·t-scre\\r. Di,·ision of the external 
hamstrin,!! tendon is occasionally resorted 
to a,.; a preliminal'y measure, but, according 
to Little , doe:; not appl'Cciablr hasten re
corcry, and is therefore not to be recom
mended. Ellis achises exerci8eS such as 
raising a weight by cord and pull~ys, or 
bcll-rin.ging, which compel the patient to 
bring the foot to the position of extreme 
• 1 tip-toe.!) Forcible straigbtening of the 
limb j3 a favorite mode of treatment with 
French and German s.urgeons, but, accord
ing to De Santi, should only be employed 
in rncbitic cases, and ne\'er at a later period Fw. 405.-App:iratus for knock-knee. 

of life than 14 years. A special apparatus 
for fracturing the deformed bone has been devised by Grattan. Little, 
8chede, Ewcrn~, and Annandale base, in aggra"ated ca~es, straightened 
the limb~ by excising weclge-sbaped pieces of bone, the three former from 
the tibia, and tbe latter from the condyles of the femur. Schedc also 
divided the fibul::i. with a chisel. Excision of the knee.joint bas in a sim
ilar ca~e been snrcessfu lly resorted to by ~Ir. Howse. Ogston simply 
t"aws through the projecting conclyle and forcibly straig-btens the limb, 
while a similar operation, with the chisel and with antiseptic precautions, 
is practised by Barwell. R eeYCs aocl Chiene employ operations of like 
character, but avoid opening the joint, and thus make the section e.ctra
articular. The first-nam ed surgeon simply dividei:: the condylc, or, ns be 
has latterly rccommcnclec11 the ::-haft of' tbe femur itself, just below its 

middle, while the latter removes from the condyles a wed;re-shaped portion 
?f hone. .Macewen divides with a chisel or osteotome (Fig. 406) the 
rnuer tw?-tbirds of the fernornl cliapbysis, just above the condy les, and 
tben strn1ghtcns the limb by bending or breaking the remainder. Nono 
of these operations can be considered entirely free fro1n ri sk, though tbcir 
results have been upon the whole very satisfactory, 856 cafies operated 
on by one ?r otber method having furnished, according to Poore, only h 
deaths, while Macewen's method alone has, in 622 eases, given but 3 
~leaths. My own experience in these operations is limited to eleven cases, 
m.one of which I operated (on both sides) by Ogston'splan, and in the others 
b~ Mac:cwcn's method. 1rhe latter I consider much the more satisfa.cton· 
0JX!rati~~1 and indeed this is generally acknowledged by surgeons wh~o 
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htwc tried both. The result in n11 my cases was favorable. Fig~. 407 nnd 
408, from photogrnphs, ohow the appearances before nod after opcrutiou 
in one of my patients at the Children's Hospital. I bnn twice ISUC<.'t.~~-

Fws. 407 an cl 408.-Result of ~acewen's oprration for \mock-knee. (From a iiatlent ln the Children'' 
Hospital.) 

fully operated, once with tlle osteotome and once with the saw, for out. 
ward displaccmeot of the knee (genu-varum) due to bnclly treated fracture~ 

Outward Bowing of the Knee, Genu-Varum, or Genu-Ex
trorsum, isn condition wbich is the reverse of Genu- Valg11m; the external 
lateral ligaments arc relaxed, and the tibi re themselves are comruonl.r 

F1G!l. 40J and 410.-Result or osteolomr for bow-leg!!. (From a patient in the Children's Jln!pital 

curved, giving the appearance known as 11 bow-legs. 11 This deformity b 
sometimes traceable to premature attempts at walking, and is us.uall~· coo: 
nected with a rachitic vice of constitution. The treatment conshtS m tbi 
application of padded splints, so as to o,·ercome the outward bending of 
the limbs

1 
and, at a later period, in the adaptation of suitable supports, ~0 

as to prevent a recu rrence of the deformity. l\fr. Marsh recommends for· 

~i~~~ss~:,~~~h:enn~:r~'~f s~~'~' ~~~vef~a~~~~~1 o~r t~:e~~=[~~~~ dd~::~o:ndfo}b~b;: 
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fihulre, and reports se:·eral cas<>s in which ~bi: npparent1y severe opera
tioo was resorted to wuh good resul ts. A ~umlar mode of treatment has 
been successfully re~orled to by Billroth, Macewen. Poore, and other :::.ur
gcons, who, however, employ a chisel instead of a s.a.w. Macewen bas 
performed ten o::;teotomies 011 t he same patient, both femora., and both 
tibire and libulre (the latter at both upper and lower ends), being di,·idcd 
atone opcrntion. I have opera ted with ,:mod results in eleven cases, from 
one of which the aunexed ill u:::.trations (Fi~s. 4-09 and 4 10) arc taken i in 
n twelfth case the patif'nt died from tubel'culous meningitis. 

Cont r action of the Knee, dependent upon shortening- of the ham
string-s, may occur in connection with anchyloi::.is of tbe joint, or indepen
dent\\'; the treatment consists in di,,ision of the hamstring tendous, fol
lowed by gradual extension, with passi\' e motion, friction, etc. 

Ditision of the Homsfn'ng J.'endums is thus performed: the patient 
beinj! in the prone po::;ition, an assistant renders the parts tense by fully 
extending the limb, and the surgeon then introduces the tcnotomc Hatwii::.e 
on the inner side of the oater hamstring, or .bic11ps tendon (which is to be 
lir~tdi\'ilied), through a pun('lure which in the adult 8bould he an inch 
ahore the point at which the tendon joins the fibula. By keeping the 
knife close to th<' tendon, the risk or wounding the peroneal nerve is 
aroided, and the section is thl·n effected by cautiously cutting towards the 
i:.kin; or the knife may be passed between the skin and tendon, and the 
lntter cut by careful pressure iu the opposite direction. 'l.'hesemi-te11di-
11osus, being superficial and prominent, is reu.dily di\'ided, but the semi
membrnnosw; requires a fref'r use of the knife; it, however, comparatively 
beldom need::; to he cut. In operating on the inner hamstr ings, tbe teno
tome !ihould be introJuccd close to the outer (popliteal) side of the scmi
teudiuo~us, as tbC're is thus Je:';S ri::;k of wounding the important structures 

FIG.412.-Resultofo~teotomy foranteriorcun·alureof 
boucsofleg. (FromapntientiutheChildren'l! llospita!.) 

in the p~plitC'a l space. After the operation, the wounds should be instantly 
c~osed with a firm compress (to pre,·ent cxtra.vasation, or the entrance of 
!Hr), an~I no attempt at forcible extension should be made until the parts 

~:g~enc~1 r~¥ t~~~'ll~~-1~c~vu ~~~11~ ~~~ ; 1ii ::q,~:~~e~oa "~i~~::~p~·::~ u ~u ~~Jl~I;~~i~1: Yi~ 
the tissues of theba.m. 

When cicatrizatiou has occurred, gradual extension may be made hy 
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means of n. \\-'e ight, elastic bands, or screw apparntus, or in some frw ca~rf; 
forcible extension may be preferably employed, the patient being, of cour:--i" 
in a state of a1HC::>thesia. Reco\·ery may be further promotcll In- thl' 
n~:-iduous p1·acticc of passive motion, aided by friction, douchcl"l, etc.' 

Ante rior Curvature of the bones of tbe leg is occa:-sionally mcL with 
in racbitic cases, aud, when sufficiently aggravated to interfere with loco. 
motion, may properly be treated by o::teotomy or tbe t ibia. and liliuln, or, 
if this is not sufficient, by the excision of a wedge-~haped !'lcgn1cnt from the 
former, and of a disc from the latte r bone The fihula should be op<>ratcll 
on lirst, in both this affectio n and in bow- legs, a~ it is diflicult to keep thi~ 
bone fixed when once the tibia has been di\'ided. I have operated in ttre 
ca:;;es of tbi::; kind, F ig. 4 12 showi11g the reFmlt in oue under my care 11 1 

the C1lildren 1s ll ol'.'pital. 
Congenita l Absence of the greater portion of both tibire was noted 

in a ca.::.e at the U 11iY~r::.ity llospitaJ uuder the care of Dr J. K. Young. 
Club-Foot.-1.'alipe~ or Club-foot is a common deformity, whith mar 

affect one or both extrernitie.s and may occur in e ither sex, thou~h mor
0

c 
frequently in boys tban in g irle. It may be congenital or acq11ired 
There are four primary ancl as many seco11da1·y varieties of tbe deformity. 
Tbe primary forms of club.foot are 1'alives .Eqainus, Tah]JetS Calca11e111i, 
1'alipes Varus, aud Talipes Valgus, while the secondary forms are com. 
binations of these, reeei\'ing the names of Equino- Vanis, Eguino- Valg11~, 
Calcaneo- Varus

1 
and Calcaneo- Valgus. All forms of c:lub.foot depend 

upon contraction of rn r ious muscles and tendons, which may result from 
spasm of the contracted parts themselves, or from para lysis of the anta~O· 
nibtic muscles; in most cases the bones of the feet are not altered in strur· 
ture, but in inveterate cases of varus (which is the most common form ol 
congenital talipes) the astragalus, scapboid, and cuboid will nil be found 
more or less atrophied and twisted, the ligaments cor respondingly ulten.>11 
in length, tbe tendons dbtorted, and the muscles of the whole limb ,,·a::ll'd 
Adams, indeed, maintains that, in cases of varus, the astrngalus is ma[. 
formed from the moment of bil't.h, the malformation probably being due to 
tbe pressure of tbe adjacent bones during iatra-uterine life. In no1J.C:on
genital club-foot, the muscles commonly undergo fatty tlegenenHion, run. 
clering the prognosis in these cases less farnrnble than in those which arr 
congenital. 

1.'be first application of tenotomy to the cure of club-foot was an opera· 
tinn performed by Lorenz, in 1 784, on the recommendation of 'L'hileniu!', 
of Frankfort 1.'he operation consi::;ted in a simple inci~ion, involving the 
:;kiu and subjaccnt tissues as well as the contrncted tendon, and a perfect 
cure is said to have been obt::tinecl. 1 Delpecb, in 1816, transfixed the limh 
beneath the tendo Acbillis, and cut towards the sk in, which was, howcn•r, 
carefully prottctcd from inju ry. 'ro Stromeyer, of UunO\'Cr, in 183 1, i,.. 
due the credit of lirst resortiug to subcutaneous tenotomy as it b 11011 

practbed, while to Guerin and Bonnet, in France, to Little, 'ramplin1 111~d 
Adams, in England, and to Detmold and Miitte r, in this country, nn· m 
a great measure owing the general introduction and perfection of the pro· 
cedure. 

'l'be process of repair after cli,· ision of tendons consists, as shown .u.r 
Ac.lams, in the clen~lopment, between the retracted end:S, of a new nrnter~al, 
which does not, ai; wa:; formerly supposed, ::;ubsequently contract and Lmng 
dowu the shortened nrn~<:le, but remains perniunentJ.'·· though gradually 
assimilating itself in structure and appearance to the original tendon. 

1 Treves hns recently reconunend~d a return to the old method of operating-l+Y 
open incisiou-withantis.:pticprecantions. 
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1. Talipes Eqt1inus.-Thi:.-i is very 8eldom. if ever, n ron(JPnital affec
tion. hut is, on the other band, the mo:-:t common noa-congenitat fonu 
of club-foot, occurring-, accord inµ- to Tamplin , 
in forty per cent of ca~e5 originating after 
birth, and in twenty-two and a half per 
cent. (or, according to Lon~11Alc and Adan1s, 
thirtr-four per cent.) of all ca~cs tnken 

~r:1:ii~~~~m~1~~1~~~~~~ ~~~~pl~•ef~~mi~~: i~le~~~~\)~~ 
of the heel, which nrn.y be so sli!..d1t a~ 
rnerelv to pre\'('Dt the foot from being flexNl 
b{'roild a right anglc, 1 or ma_,,. be ~o marked 
a~-to force the patient to walk upon the toe~ 
ond extremitie::. of tbe metatar~a\ bone:::., as 
~cen in Fi~:. 413. When the arch of tbe foot 
is contracted without eJe,·ation of t he heel, 
the clt>formity i::; called talipe1:> an:uatus by 
Mr. F. R. Fisher. 

The ca11se of thi~ deformity (io children) 
is vcn· often disturbance of the nervous svs
tcm ct'uring dentition, or from the irri tntion 
of i11testinal worm~. thou.zh rnme cases de
pend upon ~eneral infantile pnrnlysis; in 
adult~. thi:-< form of cluh-foot may result 
frnm paralysis, from nb--ces!:> or injury of the 

1'10. 413.-Tali11cs equinu~ 
(Prnnrn.) 

enir of tbc le_g-, or from habitually keeping- the foot in a bad po:-<ition (during 
the trC'atment of fractures, etc.), by which the patient, acw1ire::; a" poinLed 
toe.'' 

'l'he treatment consi:3ts in the :mbeutaneolls division of thP- tendu Aehillis, 
about an inch above its point of insertion. The patiCnL being· prone, and 
the tendon rl:nclered tense hy depres:-iing the foot, the tenotom(• i!; introduced 
ffatwi;:;e (on either side, as mo~t convenient), anrl carried acrnss in close 
contact with the tendon, so as to avoid wounding the posterior t ibial 
artery; the ed,!!;e of the knife being- tben turned backwards. tbe tendon is 
forcibl.r brought against it by still further depressing tbc foot, while the 
blade is gi\·cn a slight sawing motion. An audible snap usually marks the 
compleLion of the operation, when the heel can Ue immediately brought 
down an inch or two further than before. The elder Pa.ncoa:::;t in some 
('n:;cis ndrnnta.~eously substituted divi1;ion of the lower portion of the .~ole11:s 
11nuwle for that of the tendo Achitlis. In very se\rerc cases of taJipe . ..; 
eq11inus, it may bP nccest'ary to dh·ide the planta1· falicia, or even. $Ome of 
tb~• (Pndo11s of the toes, :J~ we\I j when the plantar fa~cia is to be dividPd, 
tlns-~hould be done as a preliminary operation, the tendo Aehillis bein.~ for 
the t11ue untouched, so that itl'.:i tense condition mav fix the heel and facili
tate the" unfoldin)?'n of the arch of the foot. i\fter the operation, the 
p11n.ct11res mat.le by the tenotome should be immediately clo:::;ed with a piece 
ofhnt dipped in the compound tincture of bcnzoin, and an adhesive strip. 
Jlet'l1r.miral extension may be begun from the third to the fifth day (not 
ht·f?re the fo rmer), and ma.v be con\'enicntly effected b.v Aclams's modifi. 
~·nt1on ?f Sco1·pa's shoe, which differs from those io ordinary use, chiefly 
lll having a trnni:irnr:-:e di\'ision of the solo-plate, corresponding to the 
transve1·:;e tarsal joint. lo using th is, as with all other forms of ortho-

insisted upon the etr!jct of this "non-deformiug" 
locomotion 1 leading to the formation of painful 
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pre<lic appnratus, cnre must be taken to gnnrd agaim::.t <'Xcoriation, hr fr<'· 
qucntly removing the im;trumcnt and bathing the Bkin wilh !-,OlllC :-limu. 
lating lotion. The extension mu:;t be effected very gradually, the mnxin1 
"festina lente" heing in no cases more impo1·tnllt thnn iu the~e. I belie\'(' 
this to be the best plan when the surgeon can wutt'h the application of the 
oppa.ratns during the whole course of after-trnatmcnt; but when thi~ j,. 
impossible, I b:we of late years found it more saLi~fnctory to re ... torC' tlw 
foot at once to the normal pof';ition, and then apply a pla~ter-of-Pnri~ 
bandage. The shoe can be ndjnsted a week or ten days subsequt•ntl.r, 
when there will be but little tendency to recontrnction. 

2. 1.'alipes Vanis is the most frequent variety of congenital club-foot, 
being met with, according to Tamplin, in ninety per cent. of such cn;-:c~ 
The deformity of varus is twofold, consisting
in an inversion of the anterior two-third~ of 
the foot, which rotates upon n centre of 
motion constituted by theastragalo-scapboid 
and calcauco-euboidjoints, with an elevation 
of the posterior third by the contraction of 
the muscles of the calf. When the latter 
displacement is particularly marked, the 
affedion reeei\'(!S the name of eqaino-i;arm;. 

FIG.414.-Talipes,•arus. (}'Y.RGl:S30X.) 

The inversion of the front pal't of the foot is clue to contraction of the 
tibialis anticus, tibialis posticu~, Hexor lougus digitorum, and occa::.ionall_r 
the flexor and extensor longus pollicis, the plantar fascia and flexor brev1ii 
dig·itorum being· also sometimes more tense than in the normal :,.;tntc. 

rrhe treatment of this form of club-foot is best c]j,rided into two i:;tage.~. 
the inversion of the front of tho foot being remedied during the first, and 
the elevation of the heel clnriag the second, stage; in ot~cr words, tht• 
case is first to be eonvcrted into one of simple talipes equrnus, oncl tbeo 
treated a1' was directed in speaking of that form of tb11 affection. l~som~ 
rnry slight ca~es of congenital varus, the deformity can be rcmc~ied 1!~ 
~implc manipulation nnd friction repeated sen~ral times a day; but 111 ca .. l':-. 
of ordinary severity, tenolorny should be re::.orted to, tbe best ag~ for ~lw 
openition being probably between the second and third months ~f hfe .. '.11~1 : 
tendons to be divided in tbe fir.~f stage of treatment are those ol l~c.t1hml 1 ~ 
anticus and posticus, with sometimes that of the ftexor longus d1g1wrum, 
and tbe plantar fascia. Buchanan ad,·ocates division of the .m.u~cular !'U~~ 
8tance of the abductor pollicis; GuCrin, subcutaneous d1v1s10~ of t 

1 
~~!~:~~~~\~·1111i~~~~~ct1:t ~~~hR~~rl.\~:ite~·f :~1~e~~~~;:~~s~~~~1i~1~ ~~ ~~~ 
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inner tnrsal ligaments, and especiaJly of the astragalo-~cnphoid. A. :\L 
Phelps makes an open section or all the contracted ti~~ucs, and reports 1Gl 
succ:e:':-;cs obtained in this manner. The tibialis anticus tendon deviates 
from its normnl direction, curving c1ownwnrd8 and bnckwarclR across the 
inner malleolus, while the posterior tibial tendon pa!"Sl'S from behind the 
inner ankle directly downward:., or even with n. slight bnckwnrcl obliquity. 
In didding the latter tendon, there is some risk of wounding the posterior 
tibial artery i hence it is well to i1clopt rramplin's :;ug-gestion of making a 
iireliminary puncture, and then u:::.ing a blunt-pointed tenotome. Sboulrl 
tbc ,-c:-;scl lie wounded, it i-hould be cut completely across, and a firm com. 
pre~!) null handag-e instantly applied. If a. traumatic aneurism form, it may 
be treated by compression, by iujectioo of the perchloridc or iron, or by 
the" old operation." Similar treatment would be required if the internal 
plantar nrtery should be wounded in dividing tbe pltwtar fascia. After 
tenotomy, the in\·crsion of varus may be slowly overcome by bancl:tging 
the \imh to a straight external ~plint, or by tbc use of a 11 nnus shoe," 
prorided with a joint in the :-;oJc.platc for elfecling eversion (Fig-. 415). 
1'he se1·011d stag-e of treatment con::.bts in dividing the tcndo Achillis1 and 
in ~ub::<equrutly bringing down the heel, as in a case of simple talipe:; 
equi11u:i. Here, as in pl!S equinus. unle:::.s the surgeon can have the case 
u11der per~onal obscnration, it will he found better to divide all the con· 
trncted tendons at one operation, and apply plaster.of.Paris. 1:he time 
rC'quired for the cure of talipes vorus varies from two months to a year, 
uccorcling to the age of the pn.tient and the severiLy of the affection. 

Excision of the Tarsal Bone.~ for TaNpes Varus_-Excision of the 
cuboid bone, suggested by Little and first practised by Solly in a case of 

h0.~lli.-nr,ultofcuneifonu excision of FIG.417.-Iuveteratc n1ru ... (Fro111a11aticnt i11 
llr'•11,(l>othsid(:_"(J,fnrtali1.es\·aru ... (From tbel.:uhers ityllo;;JJilal. ) 
•1>1litnti11thel"niYenityllospital.) 

tnlipc:; varms in fin adult, has been lately revived with g-oocl rcRult in SC\' · 
nnl cases by R. Davy, and the ~ame surgeon, as wt·ll ns Brynnt, \Vest, 
l~cnnctt, KOnig-, Hose, Poore, and Swan, ha.s further extended the opera· 
11011 to rcmornl of a. wedge.sluqwd poi·tion of tlw tar::.us. Davy reports 
2:? opcrntiontS of this kind upon 18 patients, with only one dentb, and Swan 
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has operated in 34 cases. I adopted t his plan with success in a rn!';c of 
inveterate varus of botb feet, sent lo me hr Dr. A. S. Robert:" (Fig. 4lfi) 
but in another case (Fig. 417), in which I tri ed i t, acute gangrene occnrml'. 
requiring amputation ancl followed by death. D avies-Colley ha", in n cn~e 
of varus, excised the cubo id, with portions of the astragalus, calcili, scapboid 
cuneiforms, and outer metatarsals; while Lund !ms in a similar ca:-;c sue'. 
cessfully excised the astragalus on both sides. Dtn i cs-Colley'~ opcrntiuu 
bas been tw ice successfully employed by Dr. Fairbank. Ma:-;on cxci.~C'cl 
the astragalus and external malleolus for equ ino-varu:-;, but ~laughing und 
he ni onhage fo llowed, and a mputntion was pe rformed with n fntol rC'fiU\t 

'l'he astragalus bas also been excised for club-foot (succei-isfully) by Yerr
Mlyi, Stokes, i\fargary, Haffa, Bc:eckcl, Renton, Monon, and other sur
geons, myself included; and the cuboi d (also successfully) b.Y Poin~ol 
Gross, of Xancy, recomm ends that the head of the citlcaneum should be 
removed ni:; '"·ell as the astragalus. Fitzgerald contents himself with u 
tarsotomy, cutting across t be astragalus nnd calcaneum with a, chist'l, and 
forcing the foot into place; and B1·adford tuts one or botb bones with an 
osteotome, or removed from one or both a small "'edge-shaped piece, har
ing previously divided or stretcbcd t he contracted soft ti::;:'\UCS. Of the,.;e 
various operntions I am disposed to prefer exC'ision of the astragalus alone, 
a nd indeed I regard this as the best remedy in relapsed cases. 

3. 'Talipes Calcanetts (Fig-. 418) is \·ery rare as a congenital affection, 
t hough as a no11-coag-enital diseal'=e, resulting from infantile paralysi.-; (pnr
ticulal'iy in combination with ta lipes valp;us), it is, according to Adt11H\ 
compa rati ve ly common. Th is fon11 of club-foot depends upon contracliun 

/ '~v I ~· ' ~~-~ 
0M!fC1tlfa[ 

F•G. 418.-T•liP" "'°'"""· {B><YANT.) \ . • ,' 

of the mu~cle:< of t he front and 
outer part of' the leg-1 t he deformity, 
which is the reverse of talipes equi
uus, causing the patien t to walk 
on the heel. I n slig·ht cases of the 
congenital ''ariety, a spontaneous 
cure may be effected by the Kimple 
process of waJking, but in most in-
stances tenotomy will he required, FIG. 41!1.-Talipes \'algus. {PmR1&.) 

~~~s!e~?~;~: ;~bi;l~s ~i~~~c~~c;:, ~~~e~1sor C'Ommunis di•ritorum, extem•or pro-
prius pollicis, and peroneus tert ius. The afte1·-treatmrnt con~ists in the 
application of an apparatus provided with an elastic c;,:pintl l'.iprinA' at the 
heel, to supplement the action of the tcnclo Achillis. Willett recommend~ 
res~ctioo .and "spl.icing 11 of the h\t ter tendon, and rcport:.:i three cn~cs iu 

;~h~~~\. ~~1:es0 ~~~~·~1:~1~~ ~~~~~~-~~'~a.ge;~l~i1: f~~.~~r~efd t~fip~~ i;s b~;c~~r~111:\~ 
co~~bi~~~\;:~\;~~;~~', fi;t~:~~~i~~ ~;~~~~{;~~at~u:,~re as n cou~('n i tal. but 
sufficiently common as an acqui red, affect ion. The deformity is here the 
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rever,:c of that seen in varus1 the sole bcin,!! flattened, the arch of the instep 
obliterated, and the foot cverted. I n se\'el'<' <:nsf'::;, the heel is commoul_v 
llepi·e:-;:-;cd as well, constitutiug- calcaneo-valgus; or, on the othl'r hand, tbe 
her! mny be elevated, constituting eq11ino-1.;alg11.-;. Congenital case8 of 
ta\ipC!'.i rnlgus may often be cured by simple mauipulation, or br bandaging 
the foot to an inside splint with a wcdg;e-~hapccl pad, as in Dupuytren's 
mode of tt'cating fractured fibula. In other instances. tenotomy will be 
required, the parts to be divided be ing the tendons of the pcroneus long-us 
11nd bre,·is, rxtensot' longus digitorum, and peroneu:::; tcrtius.1 with some
times tbe tendo .A.chillis, or even the tendon3 of the tibial is anticus and 
exten,:or pollicis. The two fir..;t-named teudons ma.y be divided about au 
inCh abon! the external malleolu~, the tcndo .Achillis an inrh abono' its in
i:ertion, a~ in pcs cquinus, and the otber tendoni:; in front of the ankle-joint. 
'L'be afte r-treatment con$;ists in applyin,f! an apparatus to produce g1·adual 
inealiion, with a pnd to resto re the arch of the foot. Whitman employs 
a steel brae(', made accurately to fit the foot and worn w ithin the shoe; 
while RolJerts applies a plantar :::prinp:, worn in the same manner. E llis 
recommt1nll;; the" tiptoe 0 position, as in cases of knock-knee. Ogston, in 
in1·etcrate case;;, re:;;ects the astragalo.sca.phoid joint, so as to rc:,,torc the 
arch of the foot, nnd fastens the parts togethe r with pegs of i rnry. He 
bas thus opera.tcd, without any bad result, in H cases occurl'in,2· in 35 pa. 
tients. Stokes records a case successfully tren.tcd by partial excision of the 
head of the nstragalll:i it;,:cJf,aod I barn my:-;elf remo\•ecl the entireastrag-alrn; 
with adrnutage under these circumstances. Gcr::iter remO\'CS a \Yedge. 
i:-haped ~C,!!ment from the inner side of the ta1'6US. Trenclelenburp; and 
) [eyer di ride the tibia and fibnla abo,·e the malleoli so as to compensate 
for the deformity by establishing a condit ion of artificial bow.leg. In par. 
a!ytic ca~cs Parrish ~titches together the tendons of the tibialis anticus 
and extcn::;or pollicis, Sfl as to make the latter supplement the action of the 
former, whirh is paralyzed. 

Weak Ankles, which often precede the de\·elopment of acquired talipes 
rnlgu~, bhollld be treated by attention to the b~·gi enic surronndings of the 
patient, and by the use of fr ict ion and the salt douche, with, if necessary, 
nn cla~tic bandage, or lig-bt, rnetnllic, lateral ~upports. 

On the Treatment of Club-foot withoot Dividing Tendons.-Barwe\I 
oppo~e:..; the practice of tenotomy, in the trnatment of talipcs, on the 
ground that the affection is always the result of paralysis, and that divider] 
tendons seldom reunite. He recommends, instead, t he emplo.vment of an 
apparatus in whlch elastic cord::; supplem<'!nt the paralyzed muscles, and 
couateract the act ion of those which are contracted. Without entering into 
nnr di:<cu~~ion of Mr. Barwell's theoretic views (which are opposed to tho"e 
of the leading authorities on the subject of club-foot.), it wil l be sufficient 
to c;a~· that, whi le the ingenious mode of treatment wbicb he ach-ocate~ may 
undoubtedly effect a cure of m ild cases, it will, as undoubted!.\•, fail in 
mnny of those which are.more $;evere; and C\"Cll in the slight ca:::.<·~. teno. 
tom): (whh.:h has not Leen pt'O\"Cd to do any harm) certainly alibrc,·iates 
the tune required for treatment. Indeed, we may safely say, in the wor<lo 
of )[r . .Aclanu•, that the successfu l treatment of club-foot demands, in most 
case::," a judiciouc; combination of operntive, mec:lwnical, and phy~io l ogi
~a! llH'uns.n The chief advocate of .Mr. Barwell'~ views, in th is country, 
l!i Prof. Sayre, who is howeVPr too judicious a sui·gcon to recommend 
Barwcl\'s plan as an exclusive mode of treatment. Snvl'C'S rule for de
termining whether or not a te ndon should be divided, ·is to nnre1'lthetizc 
the patient and then, having put the parts on the stretch, to press with 
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the finger or thumb on the stretched tendon ; if tbis presirnre produces 
reBex contractions, tenotom:\' is required. 

Dr. ::\fewton ~L Sha.ffer, of :N"ew York, hns dev i:-;cd an ingenious nppn
ratus for applying lradion to the anterior part of the foot, anrl thus aidin•r 
in unfolding the tarsa l arch; Dr. J.C. Hutchison and .:\Ir . JI. A. Reen·~ 
recommend the use of plaster-of-Paris bnnda6es in the after-treatment of 
club-foot, and, as already mentioned, I ha\'C myself frequently followed 
thi:5 plat~ with good result~ in cases .i ~ which tlrn patient$ wcrn not ~oing
to L'cmarn under my constant supernswn. 'Wolff employs a special mode 
of using the plaster bandage, cutt ing and ~plicing it at inten,als of se\•eral 
days without removing the wbole dressing, so as to effect gradual replace
ment of the parts in their normal position. 

C ontracfio n of a T oe, usually the second, is commonly due to a 
tense state of the digital prolongat ion of the plantar fa~cia, and rc·quire11 
didsion of the offending structure; t he operation should be done ;:;ul)cu. 
taneously, opposite the base of the second phalanx, the toe beinJ! then 
straightened, and secured to a small pasteboard or wooden splint. If the 
deformity recur, osteotomy (Terrier). resection, or amputation may he re. 
sorted to. According to Xunn, some cases of contmcted toe (hammer 
toe) are of spinal origin. 

Contraction with abduction of lhe great-toe, sometimes called IfolluJ' 
valgus, has already been referred to in speaking of bunion (p. 562). ;\fr. 
Barker has successfully t reated this deformity by sin1ple oBteotom_r of the 
first metatarsal. For contraction with .ftexion (Hallux .ftexw;1) Davies
Colle,\' recommends excis ion of tbe proximal half of the first pbalonx, and 
a similar operation is rC'commended by W . ..lnderson for hammer-toe. For 
the condition known as pigeon-toe., Ilopkins employs an ing-enious ar
rangement of wheels and ~prings concealed in the heel of the shoe, hy which 
tbc pressure exerted in walk ing forcibly tu rns the anterior portion of the 
foot outward~ . 

CHAPTER XXXV. 

DISEASES OF THE H EAD AND SPl:\'E. 

DISEASES OF THE HEAD. 

Tumo r s o f the Scalp.-1'he most common forms of tumor met wilh 
in the scalp are the cutaneous proliferous cyst an<l the vascular or erectile 
tumor, thougb fatty and .fibi·ous growths have also been occasionally ::;een 
in this situation. 'rhe treatment of these affections has been sufliciently 
discns!=cd in other parts of the volume. 

Tumo r s o f t he Skull.-Bony, cartilaginol.ls, myeloid, aud cancerous 
growths are met witb in the cranial walls, the latter form of db"a~e con
stituting the affection sometimes described as Fungus of the Skull. Snr
gical intel'ferencc is rarely adm issible in this serious condition, tbou,trh a 
case is referred to by Erichsen in which such a growth was succe~.~full)' 
removed by B. Phillips, and 15 operations of the kind referred torn. lhe 
llledical News gM·e 13 recoveries and only 2 deaths. B.ecurrent rpithe· 
lio1na of the skull has been 8Ucces:dully treated by excbion by Braua. 

1 According to Lang, however1 lialluxflexus is but a symptom of one variety of ftal· 
foot. 
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Fungus of the Dura Mater .-Under this name is commonly 
de:;cril>ed a tumor \Yhich, begfouing without any obvious caui::e, makes its 
appearaace on tbe t.op Ol' side of the. he.ad, Or in. the temporal region, fo.rm
in" a semi-fluctuating mass, sometimes crackling on pres.sure, pulsat111g, 
ntlended with mucb pain, and accompanied with various cNebrnl symp
toms, such as double-vision, deafness, convulsion~, and, in the later 1'tag-cs, 
coma nnd paralysis. The tumor, as it increnses, becomes softer a.nd more 
prominent, a distinct margin of booe being often felt surrounding the 
morbid growth, indicating the occurrence of erosion of the skull. The 
patbolo,1ry of thi:; t:erious affection, which was first clearly de~cribed hy 
LouiR, bas been inYe~tigatccl by Lawson '1'ait, who concllldes, from the 
dissection of a case which came under his own observation, a~ \Yell as 
from tbe recorded histories of other instances of the disease, that the so
callcd fungus of the clura mater is really an affection of the skull, origi
tHlling- in the layers of osteal C'ells, and, clinir:ally speaking, of a malignant 
charncter. 'l'bc disease may originate either bC'neatb the pericrauinm 
(outside the skull), or between t he cranial wall and the dura mater, or, as 
happened in rrait's own case, in both s ituati ons simultaneou£.ly, the skull 
thus undergoing erosion on Loth sides, until the masses meet and amalga
mate, "·hen pulsation is de,·eloped. 

The Diagnosis from rnscular t umor of the ;.;calp, which is the onl.v 
di"ease with which the affection is likely to be confou nded, may be made 
hy ob~crdng that the growth cannot be moved la.terally upon tho skull, 
nnd {in cases in which the bone is perforated) can be often partially reduced 
within the cranial cadty. rrhe exbtence of optic neuritis is reg·ardcd by 
Drumm ond as pathognomonic. A fungus of the dura mater bas been 
punctured under the impression t hat it was an abscess, but such a mistake 
could scarcely arise except through carelessness. 

The Treatment of this affection is extremely unsatisfactory; Lou is 
recommends that tbe g-rowth should be cxci13ed, or otherwise ext irpated, 
after removing a.s much of the skull as may be necessary with the trephine, 
hut tbe case which be l!ives of reco,·erv after this ~e\·ere treatment, ~eems, 
as justly remarked by Holmes, to ha ,;e been really one of simple caries, 
with underlying exuberant granulations. .Any partial operation, in v iew 
of the malignant character of the affection, would be worse than uselcs5-. 
while complete e:\lirpa.tion would, in all probability, but hasten t he fatal 
is~ue. 

Fungus of the Brain, or Hernia Cerebri, has been sufficiently alluded 
to in a previous portion of this work. (See page 35 1.) 

Tumors of the Brain.-A gliomalous tumor of the brain has been 
excised by )Jr. Godlce in a case under the care of Dr. Ilu~hes Bennett. 
The position of the growth was determined by "cerebral localization/' 
and the mass was remo,·cd from beneath the gray matter of the upper part 
or the ascending frontal convolution. Tbe patient died from mcningiti::; 
on the thirty-eighth clay. Similar operations ha\'C been performed by 
Curtis, )lacewen, Ilorsley, Pfan, \ Veir, Keen, .McBurnev, Zimmrr, 
Wyeth, and other surgeons; of 72 cases rollected by Knap1), 3l proved 
fatal. a mortalit.'' rate of 43 per cent., but of 87 cases referred to by 
McBurney, 47 appear to have proved fatn.1, or 54 per cent. i moreonr, as 
w~ll remarked by Dana, a 11 successfuP 1 operation may leave the pa.ticnt 
still pnrulyzed, or e''en in a worse condition tban he was before. The 
death.rate in cases of cerebral tumor bas, according to -:\IcBurney, been 
51 per cent., aud in those of cerebella,r tumor no less than 77 per cent. 
Insu:~ad ~f removing, as bas usually been done, a large portioo of bone by 
tlu.' trephmcand gouge-forceps, .McBurney, following Wagner's suggestion, 
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Cllts through the ~k ull w ith a chisel in the line of the ~calp inci~ion, and 
t hen turns back o. flap of bone and i::ca lp together , replacing botb wh1·n thl· 
operat ion is concluded. A small disc of bone is firbt removed by tn•phiu
ing, to g ive a starting--poin t for the ch isel, and to yrodde for drainnge. 
~Iu dd aud Clubbe han• ~uccc:;sfully remO\'Cd hydallds froru tbc brain. 

Encephalocele, Meningocele, etc.-These are the names giv<'n to 
congenital tumors, con:; isting of a protrusion through a. i-;uture, or part of 
the i::ku ll which in fcetal life is membranous, of portions of the crani 111 
conten ts. The mf'ningocele conta ins merely a hag of cerebral membrane,;. 
with subarachnoid fluid, while the encephalocele contai ns a portiou of 
brain-fiuhfitancc as well. f/ydrencephalocele, as the term if; used by Prc~
cott Ilewett, is an encep halocele complicated by the protru.::.ion of one of 
the >entr icles filled with fluid. These malforma t ions usually, but not 
invariably, occupy t he occipi tal region , protruding a little bchiud ther..;itua
tion of the fornmen magnum; thev are usually solitan~, but occa~ionnlh· 
multiple, \'arying in size from t h3:t of a pea to that ·of the bead ibl•lf, 
and complicated with internal hydrocephalus. 'rhe S•tC of a mf'nin,!!occle 
may be s ingle or mulLilocular, and the contained fluid mo~· be clear likt• 
that of a. Ly<lrocele, or may be dark from the adm ixture of blood. lf tht• 
tumor be sessile, it m:iy be wholly or partially reduc:ible by pre:-,;.ure: 
such reduct ion being followed by symptoms of cerf'liral comprb~ion: 
t he tumor swells up and becomes tense when the child crie~, nnd sonw
t imes partake!'! of the motions of the brain. The nffection is occasionally 
complicated with urevus, and not unfrequently with other congenital mal
formations. 

The Diagnosis from conµ-enital rystic t um or, when the meningocele i~ 
sessile, is sometimes ver_v difficult, but in most cases it may be made hy 
observ in g the situation of the malformation, its ,·ariations of tension, and 
the fact that it is not movable upoa the skull; if, howe,·er, the communi
cation with the cranial cavity he ve ry small , the diagnosis may be quill' 
im po:.-;.sible. The affection i.s also li a.b le to be confounded with erectile 
tumors of the scalp, and, indeed, as already mentioned, the two di!:iea .... c~ 
ma,· coexist. 

'fh e Progno.r::;is is unfa\'Orable, the large majority of these ca~e~ tcrmin11t
ing fatally durin)! infanr.v, though oceasioually paticuts th us affected ban· 
su1TiHcl to adn lt life. Dea.th is usually preceded by convu lsions, due to 
cerebral pressure, but in some cases ulceration or rupture occurs, when 
inflammation of the sa.c and general spin al meningitis are the immecli11t1· 
precursors of the fatal issue. 

The Treatm.ent in most ca~es should (accoi·diag to llolrues, who hn ... 
cle\'Oted special attention to the subject) be limited to afford in~ support and 
making- gentle pres:mre, bY means of a gutta-percha.cap lined with cotton
waclding; and in cases ev idently complicated with genera.I bydrocephnlu.-. 
nothing further is admissible; compression with a pla.te of sbcet-lcatl 
proved successful in a ease recorded by Ilill. If the tumor be rapidly 
incrnasing, without genera l syrnptums, repeated tappings may be re:;orted 
to, with precautions ag-ainst the entr:.ince of nir; the aspirator ha,; bee~i 
thus successfu ll y employed by J. F. 'Vest. In ca~es of meni119ocele .. 1f 

pedunculated, iodine injections mav be tried with some hope of benefit, 
and Noble Smith has reported a ciise cured in this way hy npplying tt.e 
iodo-g-lycerine rnlutiou used for spina bifid(I, b.'' Morton, of Gla::;gow, an.d 
injecting it outside of but close to t he sac. Strnngil lation with th~ elu--tic 
ligature proved successful in a case reported by Lazzari, noel ligauon ha~ 
also succeeded in the hands of W. 0. Roberts.. Finally, if there be r!:'a~?n 
to believe that, as sometimes happens, the communicat ion with the cranial 
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cavitv has hecome obliterated, the tumor may be excised i or even if n 
romniunication persiFit, the operation may be occas iona ll y justifiable, the 
pl'diclc of the tumor ia such a case being first compreFi:-ed hy mean!"'. of a 
clamp, which should be allowed to remain for twenty-four hours. Alberti 
nnd )lar:-hall have repo1·tcd ca~es trt'nted in thi:; way, the f'ormcr's ca,-e 
ending in recOHl'Y, hut the lattcr'R in death. A third caRe operated on 
h\' )littendortf terminated fa\'Orably. A case waR reported some years 
ago by Dr. Leasure, iu which a meningocele (or, ns the author named it, 
hrdrcnc:ephalocelc) was said to have been radically and permanently cured 
h.r erncuiuiog the contents of the Sf\C and invaginating its covering:;, so a;-, 
rO plug the cranial aperture-very much as is done with the scrntal ti:-:.-.ues 
iu \Yutzer'8 operation for the radical cure of hernia.. 

Paracentesis Capitis.-The operation of tappinp- the head i~ occa
sioually required in cases of acute, or e,·en of chronic, hydrocephal11ii (an 
affection whicb, except when the question of an operntion a.ri:-<es, come!-; 
under the care of the physician rather than of the surp-eon) , when clf'ath 
:-ccms imminent from tbe in trn.-crnnial prel":mre exercised by the accumu
lated fluid. Tbe relief afforded b.\· paraeentesis, under the~e circumsta1we~. 
cna scarcely be expected to be permanent, particularly in congenital Ca$C~, 
in which there is U$ually malformation of the braiu. Still, the operation iti 
not, even in these instances, likely to add much to the gravity of the> situa
tion, '"bile in the non-congenital cat;eR iL has unquestionably occasion
nlly been productive of much benefit, the proportion of recoveries being 

FIG.420.-Cbronic hydrocephalus. (Froma1iatient in the Cllildren's Uospital. ) 

ab.out one in four, and at least tea cure8 having, according to Phocas, been 
tflected by this procedure. An aspirntiag tube or very delicate trocar is 
to b~ employed, beiog introduced through the anterior fontanelle as far a~ 
P.oestble from the median line (so as to a,·oid wounding the longitudinal 
!-ilnu~), or, _in cases of internal hydrocephalu s, through the coronal suture 
on either ~1de, midway between the anterior and spbenoid fontanelles, the 



718 DISEASES OF THE HEAD AND SP INE, 

point being then directed inwards and backwards so as to penetrate tht 
lnteral vent1· icle. If the fontanelle is closed or the sutures ossifie<l, a tomall 
disk of bone may be removed with tbe t rephine as a prclimiuary to tnp. 
ping. A small quantity on ly (about t\\'O fluid ounces) of fluid should iJe 
enlcuated, the sides of the sku ll being compressed during the operation by 
the hands of an assistant. As soon as the instrument has been withdrnwn 
the puncture shou ld be closed with an adbesi,·e strip, and an elastic, per: 
forated, India-rubber cap (as tl d visecl by H ol mes) tightly drnwn over the 
bead, so as to support the skull and prevent sy ncope. If no bad resulti
follow the operntion, it may be repeated at another point, after a few 
weeks' interval. Injections of iodi ne have been practi::-lecl in these cai;c.~, 
and in some instances witb alleged benefit, but the only case in whirh I 
have :;een this mode of treatment tried termi nated fatally in lesli th:rn 
forty.cig bt hours. The introduction of a tulJe to effect drninag-e from the 
lateral ventricle is also, in my judgment, not to be recommended. 

Craniectomy for Microcephalus.-Lnnnelongue, in the ca~e of n 
micrneephalic infant, removed a tbin segment of the i; kull, pnrallel to the 
sagittal suture, so as to allow expansion of the cranial contents. The 
child recovered from the operation, and its menta l condition is i-:aid to hare 
been much improved. Sim ilar op~rations have been performed by Ln1w, 
Keen, rr rimbel, Pa.rk, 'Vl'yeth, W ei r, Morrison, and otbcrs, but, upon the 
whole, the results ot these experiments seem to me hardly to justif~, their 
risks. Of 60 cases referred to in a discussion before the New York :Neuro. 
logical Society , no less than 21, or 35 per cent., prove<l fatal, and, as pointed 
out by Dr. G. M. Hammond, in no instance bas the patient really been cnretl, 
but only transterred from one degree of idiocy to anot her. Wagner ha~ 
modified Lannelongue's procedure by separating a cUr\•ed cranial Hap with 
a chbel, fracturing its base, and keeping it permanen tly displac:ecl so as to 
increase tl1e size of tbe cranial cavity. 

D lSEASES OF THE SPINE. 

Spina Bifida (Hydrorachis).-Tbis is a congenital malformation, 
which consists in a deficiency of the spinou s processes and laminre of one 
or more vertebrre,1 allowing the protrusion of the spin al membranes, which 
form a tumor contain ing cerebrn-spinal fluid and usually some of the 
spinal nen·es, or even a pa.rt of the spinal cord itself.' Spina bifida in the 
cervico.dorsal region, however , according to Giralde:;, contains no nervous 
filaments, and I was told by Dr. J.B. 8. Jackson, thnt in numerous di~
sections of spinre bifidre, he bad invariably found the cord it~elf to term\· 
nate above tbe upper margin of the tumor. Bydroracbis may occupy 
any portion of the vertebral column , though most frequent in the lumhnr 
and sacral regions; may be si ng le or mul tip le; is usually of an O\'al 
sbnpe; aud varies in size from t.hat of a wulnllt to that of a child 's bead. 

1 In rartl cases obser ved by Emruet, Thomas, and others, spiua bifida has atf~cled 
the anterior part of lhtl vertebral column. . 

z. The Commit.tee of the London Clinical Sol·.iety gives the proportion o~ c11s~s in 

:·i1~~~ 1~p11~:1c~:~i111~~:Te~1 ~~~v~:i~~~ ft~~ :~1~br1::;:~~~~:~:1~~~~0~:;~e~i~e~~?s:O'~~~~/~: 
~1;,~~;~1~~ ~~~hs:~rfs ~~~1~~m~;\~:: ca;~t~~p~i~~~~d dr ~~~ ;:i~dg~t:/i~~oce~,~fia~~~~~~!~ 
~t;:~1~~~!t c~:~~~~~1e)s ; hx;:d~~a::~~:is e-;~~;~~a ~~:~~:~;:~, :~r~;;a~~~~~~i ~~o~~~e~=~~P:~~r~~ 
to the fit·st; and hydrorachi:s 111/erna, or h ydro-myelocele, correspoudrng to the tUird. 
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It may be sessile or pedunculated, sometimes lobnlated, and is usually 
corered by a skin of more or less normal character, though in some iu
!'tances tbere is no cutaneous investment, 
tbe sac-wall being constituted of tbe spinal 
durn mater itself, in which case ulceration 
j~ apt to occur. The tumor is tense and 
elastic when tbe child is in the nprigLt 
position and during the action of e:rp.fr
ation, becoming softer during in1ipiratio11 
and when the child is la.id on its face. 
Fluctuation is sometimes observed, and 
partial reduction may often be effected b_v 
pressure-the bony aperture throup-h 
which the protrusion bus taken place being 
then perceptible to the touch. Spina bifidn 
often coexists with other defonnities, and 
is frequently complicated '"ith hydrocepha
lus. Death usually occurs within a short 
time of birth, from con,•ulsions or spinal 
meningitis, though occasionally life is pro
longed to adult age (74 years in a case ob
served by Callender), and in some rare in
stances, as in one recorded by Lithgow, it 
would appear tLat a spontaneous cure bas Fw. 421.-Spina bllidn. (Drrui'M'.) 

been effected by the channel of communi-
cation with the cavity of the spinal membranes becoming obliterated. 
The fluid of spina bifida, according to Hallibmton's analyses, uniformly 
contains sugar, the proteids being diminished in quantity and appearing 
to consist entirely of globulin. 

The treatment of this affection is usually not very satisfactory ; if the 
tumor be not rapidly increasing in size, the surgeon should content himself 
with applying equable support, with perhaps slight pressm·e, by means of 
a well-padded leather or gutta-percha cap, or an air pad; if the skin be 
not il'ritable, the tumor may be painted with collodion, thus taking advan
tage of tbe contractile properties of that substance. If the child be other~ 
wise healthy, and life seem to be endangered by the rapid growth of the 
tumor (threatening ulceration and rupture, or indL1cing conrnlsions or 
paralysis), paracenlesis may be tried ; the sac is tapped with an aspirator 
or a small trncar at a distance from the median line (iu which position the 
nerve structures are most Jikely to be placed), a few drachmsof fluid being 
evacuated, and the wound then instantly clo~ed, and pressure reapplied. 
lftbese means fail, and the tumor bepedunculaled, a small quantity of a. 
solution of iodine may be cautiously injected, a plan whicl1, with various 
modifications has been successfully employed by Brainard, of Chicago, 
Yelpeau, J. Morton, Watt, Eate, Ewart, LObker, and other surgeon::;. 
Waitering, however, records a case in which death within half an hour 
followed its employment. .According to Morton, the iodine treatment io 
not applicable in cases accompanied by paralysis. The formula recom
rue~ded by this surgeon is iodine, ] O grains; iodit.le of potassium, 30 
grams; glycerine, 1 fluiclounce. Of 29 cases treated in this way up to 
1881, 23 are ~aid to have terminated successfully; but of SG cases since 

p~~~;~es~ !:,;h;O 9l~~rn;~~~~~e0J ~~~e~~-nd~ig~1}:~i~n~n~0~:~~;i~~dh~~ecbe!~ 
b~~~~~~~~~r r~!~~!~t!~' bauntc~;;~:d b~o8 L~~;ee: ~~~~~s;sft~~nC~i~~~:l iS~~~~~J~;~ 
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committee, however, aud Dr. Powers, report at least 40 cures out of 57 CA-"C!ii 

treated by the latter method. The use of the rlastic NgalitrP, with or with. 
out paracentesis, has been employed by Lnroyenne, Ball, Colognc>.-;e, B;1ldo,.. 
sare, illouchet, and 'l'uretta, 1 cases treated in this nuurncr ha,·ing ~ireu 
4 recoveries and 3 deaths. IL is best adapted to cn;;:cs in the cervical nnrl 
dor~al regions, ns in these nerve-clements are Jes!' apt to be inrolrt>d. 
Excision, ::mpplemented by the tra11.11plantation of a strip o.f pPrio.~t1111 m 
from a rabbit, ha~ been succe~sfnlly reso1·ted to by .Mayo Robson, and hr 
n. 'l'. Bayes, of Rocbe~ter, X. Y., and tbe same operation with in~<'rtioii 
of a piece of rahlJit'::; bone has succeeded in the hands of Berger. Osteo
JJ/a.-;tic operations ha\·c been successfully employed also by Dollinger, 
8enenko, and Bobroff, the t1;1.·o former surgeons utilizing one tbc vrrtehrnl 
laminre and the other the sacrum, and the latter transplanting a flap from 
the crista ilii. 

False Spina B(tida.-Under this name are included three distinct con. 
ditions, YiZ.: (I) a true spina. bifida, the connection of which with the 
svinal membrnnes has become obliterated; (2) a congenital tumor, c~·stic 
or fatty, which originates within the spinal canal nnd protrudes tht·ou,!rh 
an apt·rture due to a deficiency in the vertebra.l laminre; and (3) a tumor 
containing fretitl remains, constituting the malfonuation properly <le.-::cribed 
as included fmtation. If the surgeon can satisfy hims~lf by careful and 
repeated examination, that, in a case of this kind, there is really no com. 
munication with either the cavity of the spinal meninges, or \\ itb the 
pch•ic or other internal viscera, an operation for the relier of the deformity 
may be properly resorted to; if the tumor were evidently cystic, 1·odine 
injection would be the proper remedy, but under other circumstances ex
<·iiiion would be preferable. 

Congenital Cystic ~.Cumors, unconnected with the spine, but occupying 
the median line of the back, may closely simulate cases of spinn. bifida, but, 
as pointed out by T. Smith, may sometimes be distinguished by feeling 
the line of :-:;pi nous proce~se::; beneo.th the cyst; the diagnosis might further 
be aided by an analysis of the contained f:luid, which, as already mentioned, 
has in cases of spina bifida been found to contain a decided trace of sugar. 

Antero-posterior Curvature of the Spine ( Diseo.r.ie of the Spine, 
Poll's Disease).-This di:--ease usually originate::; in osteitis of the bodies 
of the vertebrre, though occasionally it would appear thn.t the disease bad 
begun in the inten·encbral fibro-cartilages. ln some instances-and in 
these the prognosis is tea8t unfavorable-the ca~e is one of ordinary o:;te· 
itis (spondylitus), but in most cases there is evidence of the existence of 
.sernfula, or even of the clepo.5it of tubercle. Spine-disease occurs chiefly 
in children and in young adult:;, and is perhaps rather more frequent in 
boys than in girl::;. Occasionally a fall or a. blow is referred to as the ~X· 
citing cause of the affection, but in most instances no explanation of lb 
origin can be given. Any part of the vertcbra.1 column may be the ~eat 
of the disease, which is, howe,·er, most common in the dor:;nl rei;10n. 
The bodies of several "Tertebnc are usually simultaneously affected, be· 
coming softened and di8integratcd, and leading to disorganization of the 
intervertebral fibro-cartilages-tbe superincumbent weight of the bend and 
upper part of the body e\·entunlls gi,·ing r ise to tbe posterior angnlllr de· 
formity which is characteriotic of the fully developed affection. In mo!'t 
cases the osseous change runs on to caries (\\·hence the disea:;e is frequently 
~poken of as cadeii of the vPrlebrre), abscess forming as a cons~queoce, 
aud the pus u.:-ually making itti way to the surface, either in tbe loin or by 
descending- in tlle course of the psoas muscle j in other cases, however, ~be 
pus, for a time at least, becomes concrete and obsolete, rendering the sprne 
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u. farorite ~dtuation of the residttal abscess (see page 437). In a few in • 
.;lances the disease runs its course without any C\1 idence of pus-formation 
wbatever, the pathologica l change in these cases, therefore, being more 
properly designated as interstitial absorptioti than as caries (see page 637 ). 

Although, in the course of the disease, the spinal canal may be bent to 
11 ri1rht angle, it is \'Cry seldom that the spinal cord is thus pressed upon 
or ~therwise injured. This is evicleutly owing to the gradual nature of 
the change, which allows the cord to accommodate itself to its altered 

F!G.42Z.- • .\ntero-posteriorcurratureof spine 
(1,ISTOS.) 

Fro.<123.-Cariesoflhevertebrre. (LISTON.) 

1·ircumstanccs; and to the occurrence of anchy1osis, which prevents injurious 
~uotion. A11('hylosis is indeed the process by which nature effects a cure 
111 these cases. It frequently goes on pari passu with the disintegrating 
f'l1anges, arches of new bone bt:ing- thrown across from one vertebra to 
<lllOther, and the same ~pecimeu exhibiting at once caries, mcdullization, 
und eLurna.tion in different pal'ts. In cases in which anchylosis is deficient 
(n!-i mny happen when the angular projection is not marked, the diseased 
ve~·tebral ~odies being then separated and prevented from coalescing), 
:ipmal nmungitis may occur, leading to paralysis, either from pressure or 

;1~~11~·c~·~~~,:~t~~1~!~a~1i~~ i: c~;1~~rct°~:~b1~v!~~~g~n o}b~~~~:1i,c~~1~·:;~~~i~~vFi.~~~ 
~~;;, ~;a~,~~o~a~!~>~dl~~ai~t~~ki:s~~~~ce, and, by compressing or bt·uising the 

.!iymplom~.-'l'he early symptoms of spine-di~ease, particularly in chil
Urci.1, ~re somewhat equivocal, consisting chiefly in evi<lences of spinal 

;;:~~l~t~~~c:L;~~ f: ~~=~~~ne;s~~~~~k~~~,' ~;i~bti:gi~~~r~~~h;~ft::~~x~ret~~: 
ilei1cr to ~all forwards. rrhe spinal column is somewhat st~ffened, the patient 

~~~~·~~~f i1~ ~:tw\~~~1~1L~i ~1~~isi~~~e.bei~~xa~i~~1~o~ean~~~ ~~v~~;s:noru~~~/; 
J_noinrne~ce o~ some of tbe dorsal spines, witb perhaps tbickeu ing of the 
.. urrou~~1og t1ssurs1 and tendernes;s on pressure. Pain may be elicited by 
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pressing on the head, or by making the patient jump from a stool to the 
floor, thus approximating the extremities of the vertebral column. ]u 
adults, pa.in is a more constant symptom, being u:mally of a dull, rhP11mntic 
cbaructer. Spasmodic vain in the abdomen is, as shown bv B. Lee nu 
early and characteristic symptom of this affection. As the disease 'ad
vance~, paraly.c.:is may be de,·eioped, io\·olving the lower or upper e.'(. 
tremities according to the part of the spine affected. focontinenee of frcl'.~ 
and retention of urine sometimes form further disagreeable complication~. 
Abscess sometimes occurs quite early in the course of the di$Cn~e, and not 
unfreqnently before the development of angular deformity. Paralysis nnd 
abscess are seldom met with in the same case. According to C. S. Bull, 
Pott's disease is usually accompanied with dilatation of the pupils, and 
with passive engorgement of the \'essels of the retina and optic disk. 

Diagnosis.-The diagnosis in the early stages is ofren very difficult; 
indeed, it is sometimPs quite impossible to distinguish spine-cliseai::e, partic
ularly in children, from inflammation of the surrow1di11g ligamentovx 
structures, until the milder cour:::e of the latter affection reveals its true 
nature. From neuralgia of the !>pinP, an affection annlogou:;. to the hp•
terical knee.joint, the diagnosis ma_v be made by ob:::~r\"ing the absence, in 
the neuralgic affection, of rigidity or other physical .,.,·idenre of discaH•, 
even in cases of long duration. The wincing of the patient, upon th!' 
application of a sponge wrung out of hot water to the suspected part of 
the spine1 is looked upon by many surgeons as a sure proof of the existence 
of caries. According to my experience, this test is not to be relied upon; 
at least, I han known it to fail in cases in which the deformity and other 
symptoms left no doubt ns to the nature of the case. 'fhe diagnosis from 
nwrbus coxarius, and from sacro-iliac disease, has already been referred to 
(See pa,!reS 659 nnd 662.) When the characteristic deformity appears, there 
is little difficulty in recognizing the nature of the affection. Thiti deformity 
consists, as already mentioned, in a posle1·ior ang1tfar projection of the 
diseased \'ertcbl're, due to the absorption or disappearance of their bodic::<, 
and the consequent subsidence of the upper portion of the column. It i~ 
distinguished from the ante ro-posterior curvature of simple debility by it!' 
persistence in the prone position-and from that of rickets by its angular 
character. '!'his angular deformity is accompanied, after the occurrence of 
anchylosi:::, with compensatory forward curvatures abO\'e and below j the 
gibbosity of the spine is thus thrown into a plane behind that of the pelvi:o: 
while the head is directed upwards and backwards, giving the peculiar but 
involuntary strut aucl air of pride which are so of1en seen in hunchback~ 
Occasionally the displacement is at first s.omewhat lateral, and a ha~ty ex· 
amination might then give the impression that the ca~e \\"nS one of lat~ral 
c~trvature; the fliagnosis may be made by observing- that in true .spm.e· 

~l~~e~~~etrh:1:e~~i~1~ c~:1p:~:t~~~)~f *(b~~r~~~l'~~r~~~!~reai~1~-~rv~~~ ae;:1 ~~60.~~ 
of the cerdcal region, particularly the atlas and axis, the case may be nu~· 
taken for one of wry-neck. The sterno-mastoid muBcles arr, under t~M· 
circumstances, tense and prominent, and the neck stilf; while the pnt~ent 
often involuntarily support~ the bead with bot.h handi:;, so as to guard agn1.n~t 
sudden ~ovements. The diagnosis from wry-neck may he mad~ by n~Un,!!' 

~~~nl~~;l~~~~i;~~d0e:·~~~~s~~~ ~~i~~:l~~~d~f the spine1 ancl the 1~crea~e of 

The diagnosis of Abscesses arising from Spine.disease requll'e~ somt 
attention . The situation of the abscess in these cases, varies with the 
part of the vertebral column which is in~olved. Thus in clisea~e of the 
cervical vertebr~, the pus may present itself at the back of the pharynx, 
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at the side of the neck (beneath the stern o-mastoid muscle), or more rarely 
in the nxilla i it may even pass downwards into the t horacic cav ity. Ab
scef;.S from d isease of the i1ppe1· dona[ vertcbrre commonly makes its way 
dow owards, aloog the cou rse of the aorta and iliac arter ies, presenting 
itself in the iliac fossa above Poupart's ligament, but may grnvitate to the 
bock of the pelvis, passing out through the sacro-scintic notch in to the 
gluteal region, may pass forwards along the ribs, opeo in i:r at the s ide of 
the trunk, or may go directly backwards, form ing a dorsal or lumbar ab
scess; finally, it may, in some rare casf'S, burst in to the n.ir-passag-es or 
gullet. Wben the lumba1· a nd loiner dorsal vertcbrre are affected (the 
most common sit uation of the disease), the a.hscess usually descends in the 
ehcntb of the psoas muecle, on one- or both sides, co nstitut in g the condition 
known asv.11oasabscet;S. 1 Thi:; generally points in the front of the thig h 
beneath Poupart's ligament, but may Lmrrow downwards to the ham, 01· 

even to the a nkle. In other ens.es the pus ma._v present itself in the lumbar 
region, in the perineum, on t he outer ~ide of the bip, in t he iliac fossa, or 
in the inguinal ca rrn l ; or it nillJ' C\'en bu r::.t into t he bowel or bladder. By 
care and attention it is usually possible to determine whether an abscess, 
occurl'in,!? in any of these situation~. be or be not dependent upon disease 
oftbe spine. It is, however, sornetinws a rnattC'r of great difliculty to dis
tinguish between psoas and iliac abscess-the former common ly arising, 
as we have s.een, from caries of the dor~al or lumLar vertebrre, while the 
latter or iginates in the a reolar tissLle of t be iliac fossa, and may or may 
not be connected with disease of the bony peh·is. This difficulty is fu r t her 
increas1::d by t he circnmstance that, while spinal abscess occasionally pre· 
scnts itself: as we ba\·e seen, in the iliac region, an iliac abscess ma_v, on 
the other band, make its \\'ay into the sheath of the psoas muscle. Psoas 
abi;cess is, however, commonly a disease of early life, po in ts below Poupart's 
ligament, is usually atte11cled with irritation and rigidity of the psoas 
muscle, and often makes its appearance suddenl.v; while iliac abscess, ou 
tbe other band, occurs almost exclusively in ad ults, point:S above Pou part's 
li~ament, and is gradually de\•eloped. 

Psoas and iliac abscesses must also be distinguished from inguinal 
aneurism which bas become suddcnl.v diffused, from femoral hernia, a nd 
fr om/ally, serous, or hydalid tumon. The diagnosis from a11eurism. may 
be made by investigating the history of the case, and by observing the 
presence of Huctuation and the absence of an,~ bruit or other stethoscopic 
f:igns. From hernia the affection may be (Iistinguisbecl by noting t he 
fluctuating character of the swelli ng, the itbsence of gu rg ling (in both dis
eases the S\\'e lling is reducible, and there may be irn impulse transmitted 
by coughing), and t he situat ion of the femorol vessels, whirh in bemiaare 
to tbe out.~ide, and in abscess usually to the inside, of t he tumor. Fa Uy 
and other tumors may be recognized by their not being reducible w ithi n 
the abdomen, and, if necessary, by the use of tbe explor ing needle. 

Prognosis.-The pro~nosis of antero-postc rior cunatu re of the spin e is 
never favorable i tbc best that can be hoped for is tbe occurrence of ancby
losi~, with a permanent angular deformity. If the spine retains its straight 
position, fatal inflammation of the membranes is apt to occur; while if 
abscess fo rms, t he patient almost always perishes from exhaustion or from 
secondary viscera l disease. In a case at the Episcopal llospital, some 
~·ears ago, a psoas abscess caused ulceration of a branch of the iuterna l 
iliac artery, leading to rapid death from hemonhage. 
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1'realment.-In thr trentmcnt of disea~e of the spine, rest of tlit> part i~ 
of tbe utmost importonce: if the cervical \'Crtehrre be affected, the ht·nd 
must be carefully supportrd wilh sand-bags or other mechanical contri\·. 
a.nee, so as to prevent any sudden ruo'i-·ement which might cau~e death bv 
prodnciag dislocation. ] n ordinary ca~es, the patient may be confined tO 
the horizontal position on a suitahle couch, the prone being more de~irnhle 

than the supine pol'iture. No attempt r;houlll 
as a rule be made ~ither to extend the :-pine 
or to remove any existing backward projf't'. 
tion. for such attempts are liable to do harm 

I ~.. • 

by interforing with tbe occurrl'nce ofancbr-
- \o,..is; if, however, the part were nry pain. 

fnl, it might be proper to give a cautious 
trial to continuous double ex/enswn

1 
a~ re-

commended by J. \Vood. '!'he horizontal 
po:;ition must be rigidly maintained for 
many monthx, until indeed the surgeon can 
!:iati.sfy himself that bony union of the 
disea:5ed vertebrre is well ad\'anced. 'l.'onfrs, 
e:-opeciallj cod-liver oil 1 may be exhibited 
with advantage, and the patient, ir a child, 
~hould be daily carl'ied into the open air on 
a couch or in a. suitnble coach. 

Counler-frritaUon (by means:; of i::;etons, 
i~sues, or the actual cautery) wa~ highly com. 
mended Uy Pott, who fir::;taccurntely invei:;ti
gated the nature of thi;0; disease, and is still 
in much repute with many surgeons. I am 
not my.self \·cry cnthm~iastic with regard to 
1 he:::e severe applications, believing with 
Shaw and Holmes that, in most cases, the 
milder remedy of painting the tincture of 
iodine on either side of the affected vertebrre 
will IJe quite sunicicnt. If there he much 
pain, tcnclenH~:-01::;, and othel' evidence of in. 
ffammation, there can be no better local 
remedy than dry f'Old applied by means or 
an ic:e-bag. Noble 8mitb recommends drill
ing into the t":pinous proce:::ses. 

In most ca~cs, it will be de:-oirablc to com· 
bine mechanfral suppm·t with re:;t in the 
prone position, and this may be conveniently 

~·~:~:·~:1~:~~:~~:n s~;~~~~'.~;~t:~:~: ~~~~fie1:.: f ~~~ ~~s~n~~c\~~~·~1 ~~1i 1~'.1~~a~~~rcFI~~ 
pla~ter-of-Paris bandag-e

1 
nppJ1i~k: ,~·~1~~af~e 0~~:i~~~ i~·i~l~r\;i~~l~~bso~:~n°ie~ 

hy the hefld and shoulder~ fFig. 424), a:s recommended by Sayre, or l)·ing 
prone in a canvas hammock (which is it~elr included by the band~ge), 8~ 
advised by R. Davy. Ada.ms and Ilutchison apply a" poro.pla~tlC felt 
jacket1 while the patient is suE-pendcd, and conl:iider this matenal, upon 
the whole, better than the plaster.of-Paris, while Vance and llawkes em· 

l~;ys~ri~:p~~ j\~l~~~t, a~~dd ~~:~tut~ie~~1~.e~~~~ ~1 ~,J~~t~1f~n~~~ nsnt1~n~~ng~~rd 
Wyeth employ a double plaster jacket, with extending bar:; secured to 
perforated zinc plrites placed between the layer:s of plaster, and a eome· 
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what similar device is adopted by Whitehead. Il. C. W"od suggests that 
the patient should be suspended daily by the plaster jacket itself-a plan 
which obviously cou lt.l only be of Set'\'iCe when the disease was in the 
tower portion of tbc spinal column. Mitchell advises that suspension 
should be effected from beneath the elbows rather than from the armpits. 
When unchylosis is well advanced, the patient may be allowed to get up, 
wearing the lea.ther, felt, or plaster jacket, or a well-fitting apparatu!:. con
sisting of a firm pelvic band with crutch-pieces to take off the weig·bt of 
the upper portion of the trunk, and su itable pads and st raps 10 immovably 
fix the portions of the spine abo\·e and below the ~Cat of deform it)"· ) f 
the cervical vertebrIB be iarnh·ed, a firm Lut well-titting leather collar, so 
arranged as to fix the neck and support the head 
and chin, may be employed, or an occipito
meutal swing, suspended from Sayre's "jury 
mast' 1 (Fig. 425), attached to the plaster or 
leather jacket, 01· to tLe ordinary "spinal appa
ratus,11 as may be preferred. Ju some cases 
Steele adapts the jury mast and axillary sup~ 
1iorts to the chair wbich tbe patient ordinarily 
11ses, and find~ this more ron\·enient than any 
other form of apparatus. Fleming employs an 
Jndia·rul>ber collar which can be iufiated after 
adjustment. 

'l'he treatment of Rpinal ab1-;re~s is that of cold 
or chronic abt-ce:-scs io general (sec page 437). 
Brery effort should be niade, in the first place, 
to induce alisorption of the fluid, it bein_z remem
lJercd that, e\'en if a res idual abscess folio\,·::; at 
a later perioU, the prognosis will then probably 
be more fa\'Oral.ile lhan if the collcclion had 
been evacuated in the first instance. Even if the ~o;'--....-,,-tl. "'1 
opcniug of a psoas abscess appear inevitable, it 
is better in most instances to leave the case to 
nature, rapid sinking not unfrequently following 
the u~e of the knife under these circumstances. 
lf, however, it be determined to interfere, the 
aspirator may be used, or a rnJvular incision 
may be made, the abscess cavity being wa:':hecl out with a solut ion of 
carhol_ic acid, or, finally, lhe su rgeon may open and drain the abscess, 

~fi!>l~,1~~~:~ich~1~~iC~.;~ ~~;~~~Z~~.d;~~ss~,~1!Jt ~b:~,-d G~~s:uap~;~:~edd t~~£haf!~~ 
~esh'c strips ancl a Oat spon)!e, and that opium shou ld be freely admin-
1istcrcd. Fi~chcr, l{,icdel, and Gangolphe have evacuated psoas and pelvic 
absces~cs by trephining the ilium. I srael effected the escape of pus from 
the :;pma\ canal by partial resection of a vertebra, but the case terminated 
~11tal~y on the 31th day. A similar operation in the hands of A . Jackson 
is ::;aHI to have afforded some relief thouo-h no pus was found. Treves 
n~\.'iS<'S that 1<pinal abscesses shouicl be 

0

openecl from the loin , and the 
d1sca.se of the vertebrIB, whether necrosis or caries, subm itted to direct 
treatment as similar affections of other bones. Operations of this kind 
have been performed b_y many su rgeons, including Bceekcl, Byrd, Davy, 
Macewen, Audrews, Chipault, llu.rker , Murray, and myself. PoclreH 
r(•co~ds a successfu l operation for caries of the cor vic;Ll ::::pine. 'l'he anti-

K~~11fg,l(;~~ea~e,i1~~i~iC1ao:.1~)~1;u.1b:tbsi~esi~esn~~ ~:.~~wjl~~mr~f;~~:sen2~e~n: 
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collected by L acharriCre gi\·e fh·e deaths. The pnS$ai:re of a drainage-lube 
throug·b Ol' around the vertcbrre, iB ad,rised hy Vincent. ' 

The JJaraplegia of spinal disease (whic h is due eit ber to preil~nre or lo 
the de,·elopment of a secondary trans,·erse myelitis) often sub~idcs :-pon
tancously under the influence of rest, or yields to counter-irritation nnd 
tbe use of ergot, mercury, iodide of potassium, elc .. in the enrlv staire.~ 
followed by strycboia and galvanism at a later period. Suspelu;ion,..ba~ 
proved effective in the hands of .Mi tchell, W ood, Sinkler, and other:<. 
Trepbining or resection (lamneclomy) has been e mployed, under tbese 
c ircumstanrcs, by Macewen and other surgeons, but t he results have not 
been very sat isfactory. Of 75 cases collected by S. Lloyd, in(·luding one 
of his own, only 20 ended in recovery, in 11 there was some improve. 
ment, no benefit in an equal number, and 30 ended in death, one of thc~c, 
however, from causes unconnected with the operation. In thl'ee cn~es the 
result was not ascertained. The mortality in terminated casrs was there. 
fore over 40 per cent. Lane advises that a fte r the operation iodoform 
should be applied directly to the diseased ve rtebrre . 

Arthritis occasiona lly attacks the ar ticulat ions of the ve rtebrre, nnd, 
in tbe case of the occipito-atloid and alto.axoid joints, is attended with ri:.k 
of sudden death from the occu1Tt>nce of <lislocation. The most importaut 
points in the treatment arc to fix tbc bead a nd neck by suitable mcchnnicnl 
nppliances, so as to prevent injurious lllO\'ements, and to gi.,·e free \'ent to 
any pus t hat may be formed, lest ~uffocati on s hou ld result from pre!:isure 
of t he abscess upon, or its bur3t ing in to , the a ir-passages. 

Necrosis of t he bodies of the cervical vcrtebrre i~ occasionall\' to:een in 
cases of syphili tic ulcerat ion, or as the result of gunshot or otbor.injurie-"i 
and cases in whic h recovery has followed the dischar_f[C' of large sequc:;lra, 
under these circumstances, h:l\'e been recorded by Wade, l\:{•ate, Symc, 
Merco.~liano, Morehouse, Bayard, Mackenzie, Ogle, Beck:, and Chatruan. 

Anchylosis of t he spine, as a result of Pott's disease, has already 
been relerrE.'d to ; it may al!".o occur as a co osec1uence of rheumatoid ar
thritis, as described by R W. Smith, Yon Stuclen, and Sturge, the latter 
of whom proposec: for the affection tbe name of spondylilis deformans. 

Tumors of the Spinal Cord.-i\Ir. Yictor Horsley has succe:s~fully 
removed a tumor from t he dor::-al region of the spinal cord. The 1-{l'OWth 
was below the dura mater, and had caused spasms, pain, and paraplegia. 
A second operation recorded by t he same surgeon terminated fotally, as 

~;~0~.~~e~s ~~c~~~sf~~n~1~0~:ti~~1~r~~11~bl~~:~· ~·~~:~;~~·1~~u~"~;a;~~~·~ve~ef1~ar~I~ 
·w hi te's case, tbough uo t umor was fou nd. Extra-dural tumor:; of the 
cord bave beeu successfully remo,·ed by Abbe, Jones, and Rcben, but in 
Abbe's second ca~c tbc patient died on the uinth day. 

CHAPTER XXXYI. 

DISEASES OF THE EYE. 

IT would be utterly impossible to give
1 

with in the narrow limit5 of thi5 
chapter , even a sketch of the present state of ophthalmic surgery, nor 
indeed wou ld the attempt to do so be worth making, since the disea.::e:; .of 
the eye have become, of late years, to a great degree, an object of e.spe?ial 
study1 and since numerous excellent manuals aud treatises on the subJ<:Ct 
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are acce~i:.ible to any one who may desirn to make himself familiar there
with. I shall therefore chiefly confine my attention, in the following 
pa,:!'es, to a brief reference to those more common affections of the eye 
which e,·ery surgeon may be called upon to treat, and to a short descrip
tion of the more important operations which are performed upon this 
organ. 

D1sEASES OF THE CoNJUNCTffA. 

Acute Conjunctivitis ( Catarrhal Ophlhalmia).-An infla.mmation 
of the conjunctiva, usually caused by cold or other local il'l"itation, occasion
alh• rheumatic, but sometimes prevailing epidemically in certain localities, 
and manifestly transmissible by contag ion. In the form of acute conjunc
tiritis known as" piok-eye,1' Weeks has demonstrated a special fo1·m of 
micro-organism, which is its essentia l cause. 

Symploms.-A sensation as of dust in the eye, with heat, smarting, and 
,.titrness of the lids. 'l'be conjunctiva is brilliantly injected, the redness 
being quite superficial, and, at first , greatest at tbc circumference of the 
globe. S!i.zht pbotopbobia, with incrcasc<l larhrymation, followed by muco
purulent discharge, which, becoming dry, causes the lids to adhere. 

Treatment.-Astringent lotions of alum or sulphate of zinc, 01· antiseptic 
washes of corrosil1 e sublimate (gr. T1rr to f3j) 01· boracic acid, with fre. 
qucntablutfons with cold water 1 and washing the eyes in en.stile soap-suds, 
and, in se\1Cre cases, the rq)plication once or twice daily to the evertcd lids 
of a solution of nitrate of silver (gr. j-ij to f3j). 'l'he lids may be smeared 
at night with vaseline, to prevent their adhering together. 1.'he constitu
tional treatment consists in regulating the digestive functions, and in im
prorin~ the general health by the use of tonics, especially iron and quinia. 
A shade, or, which is better, smoked glasses, may he worn if there is much 
photopbobia i atropia should be instilled if there is corneal ulccrat.iou, but 
not otherwise 

Chronic Conjunctivitis, or Chronic 07d1thalmia, may occur as a 
..:.cquel of the affection just described, or may or igin ate from the irritation 
or inverted la&hes. from reading or sewing with an insufficient light, as the 
result of uncorrected ametropia, or on account of obstruction in the lach
rymal passages-the lachrymal conjunctivit is of Galezowski. In the 
milder forms of the affection, e1'pecia11.v when caused by errors or refrac
tion, the term Hyperamiia of the Conjirn.ctiva is more suitable than 
conjunctiv iti:;. 

1'reatment.-The cause must, if possible, be removed, by taking away 
~n~· sources of local irritntion, forbidding overuse of the eyes, etc. E\•e n 
~f ob~truction of the lachrymal duct doc8 not exist, ad vantage results from 
Its ~dotatiou and irrigation with antiseptic fluids. .Mild astringent and 
antiseptic washes, together with the occasional application of the alumi11-
uted copper (lapis divinus), arc the best local remedies. The nares should 
alwn_\'S be examined fo1· cata rrhal conditions. 

Phlyctenular Conjunctivitis ( Pu.<;lular m· Papular Ophthalrnia ).
'L'hb iii a form of conjunctivitis cbarncterizcd by the formation of little 
~\crate~ \'esiclcs, with increased vascu lnrity of the conjunctiva in their 
1 mme~1a~e vicin ity, and marked <lrC'ad of light. 'l'be treatment , after any 
ncut7 1rr~tation has Leen subdued by the use of boracic acid and atropia., 
cons1:;ts in dusting into the eye with a camel's-hair brush a little finely 
powdered calomcl, in tbe application to the inside of the lids of an ointment 
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of 1he ~Tellow oxide of mercur_v (gr. iv-viij to ;5j). or in dropping in to llw 
eye, thrice dail.v, a weak solution of the bichloride of tbc e:ame metal 

Purulent Conjunctivitis, 0 1· Purulent 071hlhal111ia, is a vrry hhdi 
grade of conj unctiva! inflam mation , attended witb a profu se muco-purulCnt 
discharge which is fully developed in from twenty-four to forty-eight hour;. 
after the first onset of the disease. There arc three rnrieties, the purulcn1 
opbthalmia of llew-born infants, the purnlent opbthalmia of ndults, nncl 
go nor rh cenl ophtlrnlm ia, which has a lready been considered. (Sec pnge48ti.) 

Ophthalmia Neonatorum.-Tbis fo1·m of tbe di~case sets in com
m only from 12 to 48 hours after inoculation, t he t hird day after birth b1•inl! 
the most usual date at which the discha rge is first noticed; it invoke~ 
both eyes s imultaneously or consecutively, and sometimes. if ne~lected, 
ends in total loss of vision. rrhe affection appears most frequently tn 
originate during birth, from direct contact with an infectiom, vagiual 
discharge in the mother; but sometimes after birth, from contact with 
soiled linen or fingers; in a few rare instance~. as for instance thnt r<'
co rded by Magnus, it may arise in ·utero. 'fhe severCl' forms of llll' 
disease a re probably caused by the presence of t he gonococcus of Neisser, 
but in the milder fo rm s this special micro-organism is said to be ab...;ent. 

Symptoms.-Itchiness and slight redness of the conju nctiva a.re soon 
followed by intense congestion, and b.Y a discharge, at first serous, but soon 
becoming rnuco-purulent or purulent, whitish or ~·el low, and rapidly incrc1u;. 
ing in quantity, with swelling of t he lids and cbemosis of the ocular con. 
junct.iva. If the disease be not checked, opacity, ulceration, or eren 
sloughing of t he cornea will probably occur, with, of couri::e, total lot"s of 
sight. Lucas and Debierre record ca~es of purulent conjunctidtis in in. 
fonts, accompanied by inflammatory joint-affections analogous to gonor
rhreal rheumatism 

1'realme.nt.-Tbe discharge shou ld be removed as fast as itnccumulnle:>, 
by syringi ng the eye with antiseptic ~olutions-eith er of the Lichloridc of 
mercury (1 to 8000), or of boracic acid (gr. xv to f,5j), ernry half hour, 
day and night, t he lids being gent!~· separated w it h the t humb nnd Unger 
of the left hand, w hile the syring-e is worked with t he right i when fm 
discharge sets in, t he lids may be ernrted, and a solut ion of nitrate of 
silver (gr. x-xx to f:5j) may be applied with a camel's- ha ir brush, once a 
day, any excess of the c:iustic beinJ! immediately neutralized with a solu
tion of common salt; the lids shou ld be g reased also with rnseline to 
prevent the ir sticking together. Cold compresses should always be 
employed during the earlie r stages, but very hot comprcs8c~ may be !'uh· 
stituted if corneal ulceration threatens. Other local applications whicl1 
ha9e been used a re the permanganate of potassium, by Power; nlum 
(gr. v to f,5j) ; carbolic acid t per cent., and the ~olu tions recommended on 
pa.ge 486. If cornea l ulceration occur, quinia should be g iven internally 
in dC\scs of half a grain , t hree t imes a day. If the ulcerated surface. be 
central, instillations of atropia should be practised; if peripheral, a solut10n 
of sulphate of eserine shou ld be u:>ed, and ho t comprcse.es shou ld '* 
assiduously applied. .As a proph_vlactic measure, C rcd~ advi~es that tl_w 
eyelid~ of children exposed to the disease should be washed with plain 
water, and that a si ngle drop of a two-per-cent. solution of nitrnte of sih·rr 
should be dropped intotheconjunctiva.l cul .de-sac; while Olsham•en recom
mends the applicat ion of carbol ic acid, beginning bis treatment ev~n hef?rP 
the chi ld has been completely born. Weeks advises a solution of b1chlor1d1• 

of mercury, used in the same manner, and Schmidt-Rimpler employs tbr 
aqua chlorinata i but many oh;;;tetr ician s rest satis fi ed with absolute clean
liness during delivery. Cred~'s method bas yie lded tile best re.suits. 
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Purulent Ophthalmia of A dults in its mildest form resemble' 
catnrrhnl ophthalmia, but often runs It course quite ns severe as the affection 
which results from the contagion of gonorrhcea.; fi8 n. matter of fact, it is 
most frccp1<·ntly produced by direct inoculation, from the urethral di:;. 
charge being carried by the fingers to the eyes. Purulent ophtha.lmia is 
eminently coutagious, and often prevails as an epidemic, in barrack::, 
prisons, an~l schools. It ma.y origin.ate ~p~radic~lly from rnrious forms of 
local irritnt1on, and any matter which 15 rnfcct1ous from the presence of 
micrococci mn~· determ ine its occurrence by coming in contact with the 
mucous membrane of the eye. 

Symptoms.-A muco.puru lent and afterward:; pu 1·ulent di:-chnrge, with 
great chcmosis, nnd inflammntion and swelling of thC' l id~. with burning 
pain, and a good deal of const itutional disturbance. One or both eyes mn.\' 
he attacked. Opacity, ulceralion, 01· ~lou~d1i ng of the cornen. may cnsuf', 
or the inflammation mny ~prend to the deeper tis:;ues of the eye; or a per
si::;tcnt grnnular condit ion of the lids mny Le tlHeloped. 

Treatment.-If only one eye be affected, the otbe1· should be effectually 
clo~ed by mean~ of Buller's bandage (page 4-86), or n compre~s of cbarpie 
corerrd with a dh-k of adhei:fre plaster, and the whole coated with collodion. 
ri'his may be removed twice a day, to wnsb and inspect the organ. In mild 
cmsC'~, nstrin::renl and deter
gent applications, n~ recom
mended for eatarrhal oph
thalmia, will probably prove 
sufficiC'nt, but if the disease 
a.;:sume n severe type, no 
time should be lo~t in adopt
iair tho~e measures which 
were fuHr detailed in speak. 
in~ of OJihlhalmic Gonor
rh1£a. (See page 486.) In 
order to cleanse the upper 
cul-de-sac of thcconjuucti\'a, 
Dr. J. A. Andrews employs 
an eye ~pec11l11rn, the arms 
of which nre hollow, and the 
claw:- furni:..hed with nu
nwrous perforations through 
which medicated fluids n1av 
be injected. 'l'he applicMioll 
~f copaiba to the lower eye
lids, cheeks, and temples, is 
r('rommendcd by A.H. Hal l. 
Diphtheritic Conjunc-

tivitis, in which there is 
a board-.likc, very painfu l swelling- of the lids; a ~canty, sero-purulent or 
:-erous d1schar,.~e; an exudation within the laycr:5 of the conjunctiva, lead
mg to the death of the invaded th-sues and tend in:;r to dm;troy the nutrition 
of the cornea, is rarely met with in th is country, but a few cases hav e 
been ob~crved in the Children 's Ilospital of this cit.\·, and the disease has 
been well ~cscril>cd by Dr. De Schweinitz and by Dr. Sattler. rrhe treat
ment consists, in the earlier stages, in the applicat ion of iced comprc~~es 
Or hot f~mcntntions, with frequent R)' rinp;ing with antiseptic solutions, 
nnd the mstit\ation of atropia. 'l'wcedy recommend~ the local use of a. 
s.olution of quinia. F ieuzel applies Jcmuo-juice, which is washed away and 
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followed by a two-per-cent. solu t ion of nitrate of silver i and Gale7.ow:-ki 
employs the oi l of Cade (one part to ten). rrlw const itutional measure~ 
suited to diphtheria are indicated. 

Membranous or Croupous Ophthalmia (Croup of the Con
junctiua ) d iffers from true diplaberiticopbtbalmia in that it ischarnclcrizl·d 
by a soft, usually painless, swelling of the lids, and by a membrnnous 
exudation upon tbe surface of the conjunctiva. Accordin,!!' to Lotz, it is 
never seen among the new.born , nor in adults, but usually in children 
between one and th ree years of age. The treatment consists in the removal 
of the membrane, in t he appl ication of compresses wrung out of cold water, 
a nd in frequent cleansings with a borac.ic-acid so lu t ion. Caustics are 
contra-indicated. 

Granular Conjunctivitis may be studied as occurring in two forms, 
firdt, the presence uf acute. a nd secondl.v that of chronic granulation~. 

Acute Granular Conjunctivitis.-This disease be,g-inR with 
swelling of the lid::; aud of the mucous membrane1 w hich is studded with 
numerous prominent fo llicles or granules, and is chn.ractc ri zed by frreat 
photophobia and lachrymation, and by a nrnrkecl tendency to tbe formation 
of su1Jerficial ulcers in the cornea. Subseque ntly tbe secretion become~ 
muco-purulent or p11rulent, a.nd the c1isease may end in au absorpt ion of 
the gra.nulal.io ns and consequent cure, may pmceed unfavorably to the de. 
velopment of an intense and destructive purulent ophthalmia, or mn.r take 
on the characteristics of chronic granu lar lids. 'ro a disease of this type 
the term Contagious or Egyptian Ophthalmia, from its prevalence ns an 
endemic in Eg-ypt, is often given. Howe, of Buffa.lo, however, bclie\'l.'S 
Bg-yptia.u ophthalmia to be not a g ranular conjunctivitis, as ordiuari!y 
taught, but an acute, purulent conju nctivitis character ized by periodicity, 
and propagated largely Ly the ordi nary house-tl.v. 

Granular Lids (Chronic Granulaliuns, ~Prachoma) is a condition 
w hich con~ists or a rougb, granu lar state of the palpebra.l conjunctirn, keep
ing up a chron ic, mu<'o-purulent discharge, causing pain, induci n{!, by 

friction, a vascula r and hazy condition of 
the cornea. an<l, after absorption, leaving 
cicatricial changes in tLe lids. 

rrhe following varieties of chronic 
trachoma, which should not be con
founded with hypertrophy of theconjun~· 
ti val papill~, are reco_g-nized b_v systemat.1c 
writers : (a) Papillary trar:homa, lU 

which t he trachoma bodie'°' or follic le..; 
(" gTanu\at i on~'' 1 ) are scant.v and bi~den 
by hypertrophied conjunctivnl pap1JlaJ. 
(b) Follicular trathoma, in which tbe 
spawn-like granules or follicles are t_he 
chief characteri stic. (c) JJfixed or dif
fuse lrachoma, in which the fol.licles or 

Fm. 427.-Granulur lids. (JONES.) ~~·~tt~~lt~l:~~l =~1 ~;gthj:l~~ I%~ 'Oii~!~~ir~;~~ 
trachoma, in which the granulationi:i are in 

abeyance and th~ scar t issue prominent, the cornea usually bein,g- more or le~ 
opaque. 1'racboma is probably due to a microbe, but the tracboma-coccu;, 
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of Sattler and Michel bas not yet been undoubtedly isolated. Patholog
ically, the trnchoma bodies are either !rnw ~rowtbs of special c~aracter, or 
are derived from the natural lymphatic folhcles; the fo rmer view bas the 
~trougcst evidence in its fa.var .. The gra?ulat~on s, for the most part con
fined to the palpebral cOnJunct1va, especially HI the retrotarsal !olds, but 
also occasionally in the caruncle and plica, arise insidiously, and often 
epiciemically, as gray ish-white bodies, varying iu size, and from fancied 
rc:-emblances called" sag-0-graiu, 11 "frog spawn.n and" vesicular" granu
lations; they are trnnsm issiblc by cuutagion. Chron ic g-ranular lids re
sult frequently from over-crowding-, or from a dyscrasia which predisposes 
to the disease, and appear especially among certain races--the Irish, the 
Jews, etc.-while negroes, according to S. M. Burnett, are practically ex
empt. The inhabitants of certain regions, where the climate is damp, arc 
particularly liable to the affection, but an altitude of' I 000 feet confers com
pi1rative immunity . 

.Symploms.-Ileat and a sensat iou as of sand in the eye, with slig-ht 
photophobia, and enough discharge of muco-pus to glue to~ether the eyP
\id,.; during th~ night. 'fbe carunde ancl tan•al margins of the lids nre 
reddened, and the upper lid is thickened and droops over the eye. 'rbe 
conjunctiva! mucous membrane is yellowi~h-red, uneve11ly roui:rh, an<l 
contain:-: the grnnules, 8ituated according to the type assumed by the dis
ease. The cornea become8 nelrnlous, une\·en, and· extremely vascular 
(TraC'homalous Pamw:s), and ulceration sometimes occurs. Pannuscom
mcnces in the upper portion of the cornea, but in many cases, at a later 
stage, extends to its whole surfaec. This condition is belienid by many 
to he due to mechanical irritation, hut Raehlmann regards it as an indepen
dent disease-in fact, as a peculiar localization of trnchoma on the cornea. 
ri'11e palpebral conjunctiva ma.y eveutuall.v undergo contract ion, eausing 
E11tropion and Trichiasis; or shrink ing of this membrane ruay result, 
forming one variety of xerosis of the conjuncti\'U.. 

'l'reatment.-Tbe treatment of acute granulations does not materially 
differ from that of acute conjuncti\'itis. The treatment of ch runic frachoma 
includes (1) the application to the g-ranulat ion s of astringents and caustics 
of such f:.trengtb as shall, as Von Graefe taught, bring about their ab~orp
tiou by increased nutriti\'e tissue-changes and not by destruction, a11d (2) 
certain operatiYC procedures. 

'l'he best local applications are: 1. Solutions of bichloricle of rnercury 
0-500 and 1-300) applied w ith a cotton mop to the everted lids once a. 
day, while the conjunctin\l sac is irrigated frequently with a 1-80(10 
lotion of the same drug: suited to the stage of follicular e rup tion unasso
ciated with much dischtup·e (RomiCe, Guaita., Staderini, and .Arnauts); 2. 
nitrate of 8ilve1· (gr. x or xx to f,5j) applied in the usnal way, with due ca.re 
to neutralize the excess: most beneficial in the stai:re of softening of the 
granul.ntions and hypertrophy of t he pllpillro, as8ociated with muco-puru
lcut .c11.:;cbarge; 3. blue-stone, or sulphate of copper in crystal, carefully 
apphed to a ll portions of the affceted areas: useful in any stag-e except 
when there is much purulent discharge; and 4. boro-glyceride (30 to 50 
per cent.) applied iu the usual mannel' with a mop of cotton: generally 
hcueficial, but especia.11.v valuable in the later stn,a:es when there is a ten
dency to xeroi;is. ID addition to the remedies which have just been named, 
t.hr following drng-s may be mentioned: Liquid carbolic acid (Collins); 
liquor P?tassre (Dixon); betn.-naphtbol (Panas) i hyclrastin (2 to 5 per 
cer~t.) i iodoform, or ari:-stol, in powder or sah•e; an ointment of the yellow 
o:mle.of mercury; calomel; iodide of sih'el' (Sedan). Quinine has beC'n 
U~t:d Ill the form of a collyrium by Nagel and Prout, and by B<\<ler in the 
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form of a powder; chromic acid has a fow advocates, but is a. dangerou~ 
drug-; boric acid io powder may be used with mas~age movement~. 1u 
mild ca.ses, or .artcr a!1 impr.f'ssi~n bas be~n made witb ~tronger caustk~, 
a '.a~·onte ~strtng'ent ts tan nm ~\'Ith glycenn (30 to 60 grams to the ou1H:t'), 
ongmally rntroduced by Eble Ill 1829. 

If rhronic granular lids assume acute sympton1s. the treatment is that 
applicable to a severe conjuncti\'itis. Pan nus and ulceration of the cornea 
often disappear with the subsidence of the granulations. If they do not, 
frequent clPansin ;:r witb tepid boric-acid lotion, leeches to th(' temple, 
atropine to keep the pupil dilated, and sometimes eserine, are indicatcd
the last only if there is no tendency to byper~mia, or the iris. ]11\·cternt<• 
paunus without ulceration of the cornea, on the recommendation of De 
\Vecker, is sometimes treated by producin,!! a violent conjunctivitii::. of thl· 
membranous type with a, 3 per cent. infu.!Sion of jequirity puiutcd on the 
e\'Crted lids. lt is s.afc only in stubborn cases with much impnired vi:;ion, 
although a few surgeons still advocate its vi rtues ·w ithout the~e limita
t ion s. ~rhe method was introduced by De \Vecker to substitute the old. 
fashioned inoculation of the conjunctiva with blcnoorrhagic pus, a pro
cedure justifiable under no circumstances. 

1-'hr operative measures employed in the treatment of granula r lids 
which yield by far t he best results are the following: L Exci~ion ~f the 
relrola,rsal folds, first systematica lly practised by Galezowki in 1874; in 
his opinion applicable to all ca Bes \\·!Jere the trachoma .!?ranules nre pre:;ent 
in the folds of the fornix conjunctivre. 2. Removal of the lrad1omn g1·an. 
'I.ties by e:)'p1·ession, that is, exposure of the affected areas and squcezin.!!' 
out the follicles, either between the thumb-na ils, as originally sugge.-;tt>d 
by Ilotz, or with specially de\·ised forceps, as, for example, the feuc> .. tra1ed 
forceps of Prince, the concave forceps of Noyes, the roller forceps of Knapp, 
or the spoon.shaped forceps of Grnening. Knapp's forceps. \\'Orkin,!! on 
the principle of a mangle, is the best instrument. 'l'hc mode of applicn. 
tion is as follows: The patient is etherized, the upper lid everted and held 
with fixation forceps, the in(j\trnted area is then scarified and one blade of 
the forceps pushed between the ocular aocl palpebrnl conjunctiva, and the 
other applied to the everted surface of the tarsus. The forcep::; i.-, com
pressed with more or less force, drawn forward, ancl the infiltrated i::ub
$la11ce sriueezed out as the cylinders roll O\'Cr the surfaces of tbe fold held 
between them. This manreuvre is repeated until all the granules ha\'C beC>n 
pressed out of the tissues. The best results are obta.ined by this method in 
follicu lar trnchoma. 3. 'J'he destruction '!f the tissues by the uxe of eler
frolysil-3; this is best clone with Lhe special nppnratus devised by Lind_!lay 
J obnson. 4. Rem.oval of th~ a.ff'ected tiss1te b.11 bru~hing it with a 8liff bmtlt' 
brush. An ordirrnn' tooth-brush ia wh ich the bri:.:stles ba,·e been cut down 
is used, a.ud the trachoma masses are brushed out by rubbinl{ it brii:;kly orer 
their surface. This method Las been espec:ially advocated by l\laaele:-cu, 
of J3ncha.rest, and is sometimes called "brossaye." 5. Destruction of the 
trachoma. granulations by tl1f. use of the galvanic cautery. By this method 
each follicle is de8troyed with the point of an electrode; not of much u~e 
unless the granulations are discrete. 6. Removal of the granulo.lio11.~ by 
1neans of scarification and rubhing with a brush, and the introdur-tio1i of 
a strong germicide. 'l'his operation, knowu as" qraltage," has_ heen 
eRp(:Jcially developed by D<trier in .A.badie's Clinique in Pari~. and 1s ~ar· 
ticularly urged in this country by Weeks, or Kew York. 'l'hc opern.uo.11 

i:; briefly as follows: The patient is etherized. If the palpebral fissure 1 ~ 
narrow, a canthotom.v is performed, t.he fornix CO!lJUnctivre is fully expo~t·<l 
and thoroughly scarified, and the exposed su rface is scrul.Jbed with a tooth-
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hru~b which carries a solut ion of the bichloride of mercury, 1-500. 'l'he 
lids are freed from clot and tbe eyes bandaged anti~cpti cally. In twenty
four hours the conjunctiva} surface is exposed and rubbed with a pledgct 
of cotton dipped in a sublimate lotion, and this application is r epeated daily 
for a couple of weeks. Of these various meas ures, express ion, preceded 
bv scnrification , is the best, but in certain ty pes of diffuse trnchoma the 
nitthocl of grattagc may be necessary. Syndectom.y or peritomy, which 
i:; an operation consisting of the excision of a \'ery narrow baud of con
juncliNt. and sub-conjunctiva] tissue from around the cornea, may be prac
tised in cases of pannus which persi8t after the relief of granular lids. 
Canthotomy, or slitting up the outer cant.bus nod stitching together the 
f:ikin and mucous membrane n.bo,·e a11d below, so as to prevent readhe~ion, 
n.t one time much performed for the relief of granular lids, is applicahle to 
ca~es where there is narrowing of the palpebrnl fissure, especially us a pre· 
\iminary to the measures which have been recommended for the destruction 
of the granuln.tions. 1 

Follicular Conjunctivitis (swelling of the conjunctirnl follicles) is 
a form of catarrh of the conjuncth'a, in which numerous round pinkish 
bodies are scattered along tbe rctrotarsal folds, ass.ociatecl with slight 
hvptrreruia, smarting pain, and inability to continue at close work. It is 
a.' tedious form of disease, lasting sometim es for months; but when the 
tumctied lymph follic les finally disappear, the mucous membrane is as 
healthy as before the attack. 1'lany writers, like Nettleship1 look upon this 
dbeai-e as a form or early stage of granular conjunctivitis, and are disin
clined to accord it a separate classification. Bacteriologieally, Reich nncl 
other ohsen·ers have not succeeded in differentiating follicular conjuncti. 
ritisfromgenuiuetracboma. 

Atropine and Cocaine Conjunctivitis.-Tbe long-continued u~e 
of atropia sonrntimes produces a form of co njunctivitis (atropirieconjuncti· 
vi/is) which manifests itself as a hyperremia or swelling of the mucous 
membrane, or as a tumefaction of the coojuncti\'al follicles. 'l'bis disease 
ha~ been recently well studied by E. '11. Collins. :M. Krncmer th inks it 
due to the presence of fungoid growths in the atropia. rrhe treatment 
con::-ists in discontinuing the nse of the drug, ttnd in applying astringent 
lotions, as of alum or tannin. Granulations of the conjunctiva produced 
Uy long-continued instillations of cocaine (cocaine conjunctivitis) have 
Ueen described by W. C. Ayres, Kipp, and l\littendorf. 

Spring Catarrh (Fruehjahrscatarrh, Sacmi!:icb; Phlyctenula Pallida, 
llirf:chberg) is an affection which begins like an ordinary conjunctivitis , 
with but little secretion and the appearance of ci rcumscribed pericorneal 
ir1jection, and the formation in this region of sma ll

1 
g ray, semitransparent 

nodule..;. Jn se,·ere cases flattened granulations cover the tarsal portion of 
the conjunctiva. Tbe charncteristic behavior of the disorder is its return 
with the early spring, and its subsidence in tbe fall and winter. In the 
negro, according to Burnett1 a deposit of brownis b discoloration appears in 
!be conjunctiva. 'l'he vr(Jg1wsis, as far as sight is concerned, is favorable, 
but the ditiease tends to return stubbornly year after year. In its treat
me.nt1 the flattened granulations should be painted with strong sublimate 
~otJons, or witb boro-glyceride, and in severe cases destroyed by electrolysis; 
rnternallv, arsenic is indicated. 

Tubeiculous Ulceration of the Conjunctiva, tbe cornea being 
unall'ccted, is a. ral'e affection descrilJed by Sattler as occurring in the later 

•
1 Th.0$e interested in the \'arious operations and procedures which have been ad

visOO m th~ tr~atment of gra11ular lids, n~ay with profit consult Profossor Sattler's 
monograph, 11 Die Trachome Bl:lhandlung, 1::1nst uud jt:tzt." llt:rlin, 1891. 



734 DISEASES OP THE EYE. 

stages of general tubercuJosis, but also seen without such ai:;~ocintion. 
'l'he best treat'!11ent, according ~o J!ontan, co nsists in scraping ant the 
ulcers and dusting the surface with 10doform. 

Lupus of the Conjunctiva is usuall y secondary to a ~i milar con. 
dition of the neighboring skin , but, according to Sattler, may occur as a 
primary affection . 'l'be treatment consists iu repeated cauterization with 
the solid nitrate of silver and the application of the ointment of _rellow 
oxide of mercury, or in the u:;:e of the galvanic cautery, s ui tab le constitu. 
tional remedies being at the same time administered, as in cases of l upu~ 
occurrinp.· in other pn.rts. 

Amyloid Degeneration of the Conjunctiva is a rare clisea~e 
seen most often in the palpebrnl, but also in the oculn.r portion of this 
membrane, its starting-point being frequently from the plica se mil unari.~ 
or caruncle. 'rbe amyloid tumors, nctording to Raeblmann, ore inde
pendent of trachoma. Byalint' degene1·alion bas a lso Leen obsen'ed i it 
is, in fact, an ea rlier stage of the amyloid change. 

Pemphigus of the Conjunctiva is an extrem('Jy rare disease, in 
which bullre, attended with pain, dread of lig ht, and exces~ive lachryma. 
tion, form upon this membrane in a~socintion with Perupbig-ns V"ul~1uis of 
other parts of the body. Succeed in g- attacks occur, until liually the eou. 
junctiva undergoes cica.tricial contract ion and atrophy, the lids bt>conw 
adherent to the ball, and the cornea Uecomes opaque, ulcerated, and, it11111r 
be, staphy lomatous. The disease has been well described in tbi~ countr:\' 
by R Tilley. Under the title of E:ssential Shrinking of the Conju11rf11·a 
Brailey, L ang, Critchett, and Juler ha,·e de:::cribed a condition of ;.low 
atrophy and contraction of Lhe \\-bole conjllnctiva, through tbe formation of 
cica.tricial tissue, which the,v look upon as a primar~' disease unassociated 
with pemphigus. 'l'hese conditions must not be mbtaken for trachomn. 
1.'reatnu>nt, except in tbe form of palliative measures, is of little avail 

Pterygium.-'rhis is a peculiar, ttesby .~ 1·owtb, consisting of h~·per
trophy of the conjunctiYa aud Sllbconjunctival tissue, wbicb is most com-

mon in warm climates. One or bolh 
eyes may be affected, the growth 
almost in variably occupy in~ the 
inner or nasal part of tbe eye, ari.:
ing by a fan-shapPd expansion from 
the sem ilun ar fold a.ad lacbrrmal 
caruncle, and con\·erging as it ap
proache:; tbe cornea, the centre of 
which it rarely passes. A rlt's theory, 

~:'1~~~eha r=~art~:d l~:f~1r~~\~onca~~e t~~ 
ptery,!.!ium, bns sometimes ~eeu 
called in question 1 nn<l Fncbs tb111k~ 
that a pin;:ruecnln. is the first st~,ire 
in the development of tbe atfec~1on. 
The inciting causes usually given 
are the effects of dust, smoke, and 
heat. Bacteria bare been in 1rnked 
by Poncf't, Lopez, and other~, to 

Fta. 428.-rterygium. (Sn:LLW.A.G vo!'i· t...:A1uoN.) explai n the origin of ptery~u_nn. 
The t1·eatmenl consists JO excision, 

which is performed by seizing the pterygium with toothed forceps, raisin!!' 
if from the surface of the eye. and shaving it off from its cornea.I attach~ 
ment, then turning it baekwards and carefully dissect ing it from its ha"e 1 
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the fl'rowth is apt to recur, to prevent which the scat of attachment may 
be t~uched every two or three clays with·~ crystal of Lluc-stont•. Anotber 
operation, called tran.~pl~ntation, consiRt~ i.n d~viding the col'.nca~ attn~h
ment, turning the pterygium back,. and. hxrng its free extrem ity rn an rn
ci~ion in the lower part of the con.1unct1va by means of a fine rrntnre; or 
the jrrowth may be rPmOYed by. nwa_ns of a ligature threaded upon two 
needle$, and introduced as $een rn Fig-. 428. ""When tbe neetlles are cut off, 
the plcrygium i:; transfixed by th~·ce li~atures •. by the tightening- of wbich 
it j.;; rlfecLUally strangulated. Prmce and Wrig ht have obtained good re
!\\Jlts by tearing loose the pterygium with a strnhismus- book (evul11ion). 
'!'he fl'ap after excision of a ptel')'gium may be ~upplied, us Ilotz bas sug
gc~t~l, by skin-grafting after 'l'bier~ch's method. 

Pinguecula is a small, yellowish elevation in the conjunctiva, usually 
i;ituated aenr tbe margin of 
the cornea, and caused by a 
hyaline degeuerntion of the 
connective nnd elastic tissue. 
It requiresnoll'eafmenl, bllt, 
if it becomes disfi.!!nring, may 
he exci::;ed, especially on ac
count of its possible relation 
toptNy.!!illm. 

Tumors of various kinds 
grow from the conjunctiva, 
and may be readily excised 
with toothed forceps and cleli
catescissors,cun'ed upon the 
Hat. F'or serous cysts occur
rinz in this region, it is suffi
cient to cut away the anterior 
wall of ·the cyst, and t ben 

~~~~~b t.~1; ~:il~~;~!th 0~ p~:~=~ FIG. 429.-~:r~:~nt~:~a~::;~:.u~~t!:~·wei\~~~'.; a patient 
b'arcomala(Fig. 429), either pigmented or non-pigmented, generally arise 
at the sclcro-cornea l junction; removal of the eyeba ll is, in the majority 
of cases, the best method of treatment. Epilheliomala, if movable and 
not involving the cornea, ma.y be cut off1 but are likely to recur. 

DISEASES OF THE CORNEA . 

. Keratitis ( Corneitis, Inflammation of the Cornea).-ERsentially a 
clit;en.':'e of malnutrition, most common in children, sometimes arising from 
injury1 not unfrequently the local expression of a constitutional disease, 
such n~ malaria, scrofula, or inherited or acquired Ryphilis, often secondary 
to C:ODJunctiva\ inRammation

1 
occasionally an indication of disease of the 

deeper structures of the eye, but sometimes arising from no obvious cauRe. 
Both eyes are usuallv consecutivelv affected, the course of the disease, 
dC'pcnding upon the i'ype, extending from a few weeks to six months or 
tw~ yea.rs: 'l'he .i:;ymptoms in ~eneral are pinkness (not the redness of 
COnJunct1_v1tis) in the ciliary region (see page 7 45 ), with haziness of the 
cornea, d~mne$S of vision, photophobia, Jacbrymation, µain, and a scmrntion 
of <lu!:it m the eye, with (in the stage of repair of certain forms) a reel 
appe~~ance of the cornea, due to its increased vascularity, the resulting 

~:~~i:~~I~ ~~s~:nt~~': iS:c~~:!~~de~~~c'~~~~~~ff ;~.~~0~!n~b~ad~~o~ew~~~n::d t~~ 
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(Jo:-ES.) 

part resumes its normal nppC'or
ance, but in other cases corneal 
ulcers are dtl\'Cloped and r€!tard 
recornry. Permanentdim1wsisof 
,·ision may remai11

1 
due to a 

g-eneral haziness of the cornea 
or to the formation of a Nebul; 
in the pupillary region . 

Trealment.-lnternally, atten
tion to the digcstirc functioni:, 
with the administration of tonir~ 
such as iron and quinia, and of 
opium or belladonna, if there he 
rnuch pain and photophobia, to
gctlwr "·ith such remedies as are 
known to be efficient in rclie1'in1r 
the constitutional di;;;order which 
m11y he the cause of the disea1le. 
Lo,,ally, t he useofsedati1·es, par. 
ticularly Lellaclonna or atropin, 

and in selected cases c!3erine, with counter-irritnLion, and in adults Jeeche::; 
to the temples, tbe eyes being protected from light by a shade or dark
colored glasses. 

C h r onic Inte r s titia l K e r a tit i s, as wns originally pointed out by 
Uutchin~on, is a frequent manifestation of hereditary syphilis (see page 
511 ). 'l'he propol'tion of caf'es in \Yhich syphilis has been demonstrated 
as the cause of tbis affection is variously given by different authors as be· 
tween ()0 and iO per cent 1 and, according to H irschberg, the proportion 
would probably be still higher if the sepnrntion of typical forms was mn<lc 
from such as are only similar in appearance. The disease is a dilfu:-;e 
keratitis, in which the entire cornea becomes invoh•ed, until, Uf'ually with· 
out ulceration, it passes into a condition of universal thick bazinr::;s. 
mood,·essels, derived from the ciliary \·essels found in the layer$ of the 
cornea., are thickly set, and produce a dull reel color, the" salmon patch'' 
of Hutchinson, the "rnscular keratitis" of some writel's. Ciliary pain, 
il'itis, and e\'en secondary glaucoma, are not infrequent accompaniment~. 
Under fa•orable circumstances, and if judiciously treated, the vascularitr 
::;ubt:ides, the opacity of the cornea lessens, ancl, wh ile perfect trantiparency 
may not be regained in all instances, cases whicb at the outset appear U~· 
favorable frec1uently clear up in a surprising ma.nner. Tbe f'ubjccts of th1:i 
diseabe usually give other evidence of inherited syphilil), in the \'ertical 
uotching of the central incisor::;, fissures at tbe angles of the mouth, cleft!; 
in the pharynx, deafness, nodes on the t ibire, and chronic tumefaction of 
the post-cervical and epitrocblen.r glands. Both eyes are almost invariably 
affected; the disease is essentially chronic in its character, requiring from 
s ix to eighteen months until its subsidence. As regards treatment, cer
tainly in the eal'lier stages, mercury administered by inunction is th? be~t 
rcmed_v. Attention to the cligestiYC functions, and the administrat1.on of 
tonics, especially the tiucture of chloride of iron, together with the b1cblo
ride of mercury, arc ahw neces~ary. Locally, atropia should be instilled, 
and, if iritis develop, leeches should be appl ied to the temple. If struIJ!a 
be present, cod-liveL' oil and the phosphates are indicated i and if ma.la.na 
be io aay way suspected, as Sedan, of Toulon, has recommended, quinine 
and arsenic should be exhibited. In stubborn cas:es,good resu lts bare ~letll 
reported from sub.conjunctiva] iujections or corrosive sublimate. n ben 
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all irritation has subsided, absorption o f the remai ning opacity mn.y be 
hastened by the local use of a sa lve of the yellow oxide of mercury, after 
the manne r of Pagenstecber. 

Phlyctenular Keratitis is an affection which is also known as 
Phlticlenular or Scrofttlous Ophthalmia, and is someti mes inaccurately 
called Herpes Cornere; it frequently accompanies phly<-tenular conjunc
tivilis (p. 72i). This disease, which occurs in quite young chi ld ren, is 
attended with intense photophobia and ~pasm of t he orbicnlfl.ri s palpcbrn.
rum (blepharospasm), which may render the induction of general anres
tbesia necessary before a sat isfactory examination can be made, thou,!!h 
usna\lv the instillation of a few drops of cocaine solution wi ll suflice. The 
atTcctiOn receives its name from the existence~ mmally near the cornea l 
margin, of phlyctenu lar nsicles, which bnrst, leaving s uperfi c ial but heal
ing ulcers. ~- hen t~e phlyctennlre a_re arrange~ ~rou nd t he border o~ the 
cornea, the cl1~ea$e 1s named .Afargrnal Keratilts; when, as sometime~ 
happens, the ulcer creeps from t he margin of the corn ea towards its centre, 
drawing after it a leash of bl oo<lves~els, it constitutes one form of Fasci
cular K~rafitis; most dangerous is that variety in which a s ing le pu$tnle 
(Pu~tular Kerafiti,1;) forms near t he corneo-sc leral junction, spreads in
ward, and may even perforate the cornea, causing prolapse of t he iris. 'l'he 
disorder is most frequent in scrofulous subjects; it follows in the wake of 
the exanthcmatn. ; bas been ascribed to the influence of micrococci; is often 
associated, as Turnbull especially insistli, with disorders of the alimentary 
tract, and , as Augagneur bas pointed out, may be dependent upon t he pres
ence of rhinitis. The treatment is essentially that of keratitis in genera l; 
if, as often happens, there is eczema of the lid;;;, advantage may be derived 
from the use of boracic-acid lotions. 'l'he diet must be st rictly regulated; 
tonic:;, especially cod-li,·er oil and iron, should he aclministe rrd; and, if 
possible, fresh air and exercise shou ld be insisted on. rrhe administration 
of arsenic is recommended by ·w ells, in some cases, as is calomel insuftla
tion when the disease bas become chron ic. Provided that the patient is not 
taking iodide of potassium, the yello\Y oxide of mercury ointment (gr. j-:ii) 
iR indicated in the later stages. The accompanying rhini tis must always be 
treated. 'l'he affection is apt to recur, and frequently produces permanent 
opac ity or even perforation of t he cornea. :For the accompany ing blepha
rospasrn, 0. R. Agnew and Cornwell recommend forcible separat ion of the 
cyelid8, nnd exposure of the eye to the nir. 

Suppurative Keratitis.-This affection may he excited by traumatic 

sa~;~:i1ra0:; r~1 ~,e~:ti ~f:~~'d:: { t!0~ ~,;~~e i; 11~ :~ri:: 1~~~0:dead ~~,~~~e~h:ffo~~:l~ a ~r~e~ 
?f pus between the layers of the cornea, iu one pa.rt only, or throughout 
its structure. The resulting Absce1;s of the Cornea usually bursts exte
riorly, leaving an unhealthy-looking ulcer, but occasionally opens into the 
anterior chamber of the eye, gi,·iog rise to the condition known as Hypo
pyon. A small abscess at the lower par t of the cornea, from its fanc ied 
resemblance to the lunula of the thumb-nail , is ca lled Ony:r.. 'l' he treat
ment con!l.ists in t he use of tonics and auodynes, with good food a nd st im
ulants if necessary. Locally, atropia sbould be freely used, with a com
pressing bandage, or, in cases unattended with pa.in or intolerance of light 
(the non.inflammatory form of W ells), warm chamomile fomentations. 
Pa.race?lesis of lhe corriea may be performed once or oftener, scn· in g to 
relieve rntraocular tension, aud to evacuate the pus if hypopyon be present. 
If tl~e abscess be central, an irideclomy may be performed opposite a clear 
portion of the cornea. 

47 
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Paracentesis Cornere is performed by puncturing the cornC'n ncor it~ 
lower margin with n. brood needle held flntwi~e. the point bein,g- kc>Jlt wi•ll 

forward, so as ton void wound. 
ing the lens; by rotnting tht' 
11eedle slightly on its long nxii-;, 
the opening is rendered patu
lous, allowing the slow et"enpt> 
of tbe aqueous humor and of 
any pus that may be prc.::.ent. 
The operation is completed bv 
restoring tbe needle to iii-I 
01·iginnl position, and slowlr 
withdrawing it. rl1his /info 
operation is usually facilitnh·d 
by separating the lids wilh a 
st_op-speculum, and steadying 
the eye with suitable fixation. 
forceps. General anre.sthesia 

FIG.431.-Para.centesis cornere. (ERICHSEN.) 

nrny be employed, if desired, but the local application of cocaine is usually 
5ufficient. 

Ulcers of the Cornea.-These may result from the various forms 
of conjuncti\'·itis and keratitis, or may apparently originate primarily, as 
the result of depra\'ed health and malnutrition. Hutchinson believes thut 
tb€y may be caused by gout. Several varieties of corneal ulcer arc dtl· 
scribed by systematic writers, as the superllcinl and deep, tbe tran . .;. 
parent and nebulous, the sloughing, and the crcscentic or chiselled ulcer. 
These names sufficiently c::xplain themselves. The deep and islougbing 
ulcers, especially that form which is caJled Ulcus Serpens (Saemiscb's 
Ulcer, Infecting Ulcer), on account of its characteristic tendency to spread 
OHi' the surface of the cornea, and which, according to the inveotigation!i 
of Leber, is due to the presence of a fungus (Aspergillus), are apt to lead 
to perforation, preYious to the occurrence of which, the membrane of 
Descemet, with, according to Stellwag, the posterior layer or the cornea, 
may bulge forwardis through the site of the ulcer, forming a transparent 
Yesicle which is called Keratocele or Heniia of the Cornea. During the 
stage of repnir, in any case of corneal nicer, enlarged vessels may be seen 
running from the margin to the ulcerated surface; should these vee:;e]s 
remain permanently after cicatrization, tbc condition usually known as 
chronic vascular ulcer results. 

Treatment.-'fhe treatment of ulcers of the cornea usually requires the 
administration of tonics and good food, with attention to tbe dige~tive 
functions. Jn rebellious cases, the condition of the teetb, of the lachrymal 
passages, and of the posterior nares, should always be i1westigated 
Locally, soothing applications arc commonly indicated, such as very hot 
fomentations of water, plain or medicated with belladonna or 1)()]Jpy·hea~s, 
the instillation of alropia or eserine, hypodermic injections of morphia, 
etc. For the relief of the accomrmnying riliary pain, antipyrin bas been 
e~pecially recommended by Kazaurow, Grandcl~ment, Po:;t, Ryerson, and 
other surgeons. Ilayer recommends the employment of iodoform. I~ 
chronic cases, and after acute symptoms have subsided, stimulating appli
cations are proper, c::1pecially a saJve of the yellow oxide of mercury. Jn 
sloughing ulcers the following measures arc useful: Scraping the floor of 
the ulcer with a small curette a.nd subsequently dusting in iodof~rm, the 
careful application to the ulcer of a 10 or 20 grain solution of mtrate of 
silver-an old mode of treatrueot strongly advocated by Brudenell Carter 
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and by Callan-and, finally, the appl i ~atiou of the actua~ cautery. Sy~1-
dectomy (sec page 7B3) ba~ been occasionally employed with advaatage 111 

the treatment of the cre~ccnti c ulcer, whicb is a very intractable form of 
tbe affection. Paracentesis cornere is often of use in cases of sloughing 
ulcer nnd hypopyon. T his operation should be performed (through the 
floor of the ulcer) whenever perforation is threatened, a compres~ing 
bandage being subsequently applied; or, preferably still, the method of 
Sacmbcb, wbicb cons ists in the di,·ision of the ulcer with a Graefe 1s. cata
ract knife, may be resorted to. The point of the in~trument is entered 
rJo!l-c to the margin of the ulcer, within the healthy t issue, and, having 
\)('en passed through tbe anterior chamber, a counte1 .. puncture is made near 
the opposite border of tbe ulcer, the edge of the knife is turned upwards, 
and the section is completed. In recent years this operat ion has been 
largely supplanted ~1y the use o.f the actual cautery, a plan origi~ally 
advocated by Martrnache, and since strongly recommended by Ne1dcn, 
Schwei~grr, Snell, Knapp, Gruening, and De Henne. The operation is 
rendered painless by the application of cocaine, and may be performed 
with a small Paquelin Ctlutery, or \\°ith the galvano-caustic loop, or, in 
the absence of these, as suggested by Gruening, with a delicate platinum 
probe heated in the flame of a spirit.lamp. If tbc intraocular te11sion be 
very great, iridedumy may be preferaUle. Dur ing the stage of repair, the 
patient should be encouraged to take exercise ia the open air. The com
pressing bandage is desirable in any form of corneal ulceration in wbich 
perforation is threatened, provided tbat there be an absence of dacryocys
titis. or cntarrhal inflammation of the conjunctiva.. 

Fistula of the Cornea may result from a wound, or from the imper
fect healing of a perfontting ulcer. The treat?nent consists in the applica
tion of a compressing bandage, in touching t he edges of the fistulous orifice 
with nitrnte of siker, or, if these fail, in the performance of an i1·idectomy. 
Sometime" tbe fistulous condition is maintained by the irritation caused 
by a wounded lens, which ~hould then be removed. Asa last resort Law
"on recommends paring the edges of the fistula, and bringing them together 
1riLhafincbilksuture. 

Opacities of t h e Cornea.-Nebula is the sl ightest form of opacity, 
eon~bting of a mere filmy cloudiness which may be superficial or intersti
tial, and which commonly results from keratitis or superficial ulceration. 
Albugo or Leucoma is a dense opacity, due to the c icatrization of a deep 
ulcer, as of a smallpox pustu le, and may be either adherent or non-adherent 
to the iris. It is occasionally seen as a congenital defect, due either to 
intra-uterine inflammation or to an arrest of de\·elopment. Tempomry 
opacity of the cornea may follow the use of cocaine as a local anre~thetic 
to the eye, and Jackson has d\\·elt upon tLe inegularity of the corneal 
surface which may result from the use of strong solutions i while Bunge 
tmd Wood-White htn-e described a parencbymatous opacity which ensuecl 
after using n corrosi,·e-sublimate wash as an antiseptic in cocainized eyes. 
I_)ubois and Panas have observed opacity of the cornea following inbala
tions of bichloride of ethy lene, due to a serous in6 1tration of the part. 

1'r~atment.-Various remedies arc employed foL· nebula, such as tbe in
~u~at1on of calomel, or the use of lotions containing corrosive sublimate, 
10d1de of potassium, sulphate of sodium, or common. salt. A weak oitlt
men~ of tbe red or yellow oxide of mercury is most frequently employed, 

1~.:~~
10

t~~: 1ri~,s~ 1~;l~~:~i1~~y0~e:~~~1~=~~c~fi~~s ~~:~~~0/'t:~:t~n~~~~~~ni11~~~~t 
ties. W_ith this ointment as an adjuvnnt, or, according to some, witb sim
]1\c rasehnc, massage of the cornea is t he most efficient means wbicb we 
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posseRs of clearing up its opaciti eR-. This method of treatment sine(' 
Pagenstecher's original recommendation, bas been specially insisted upon 
by Snell and by Pfalz. It has been successful ly carried out by De 
Schweinitz at t he Philadelphia Hospital. The elect1·olylic treittment of 
corneal opacit ies waR first advocated by Crussel in 1841, and ha~ recently 
been revived, especially by .Alleman. Leucoma, which is usually incurn. 
ble, may require the formation of an artificial pupil opposite a clear portiou 
of t he cornea. Opacity resulting from the injud icious application of prepa. 
ration.s of_ lead to .an ulcer_ated cornea, m~y be r~me<lied by shaving off the 
deposit with a delicate kmfe, convex on its cutting edge; after the operu
t ion, the ahraded surface should be protected by appl,ving a drop of olive 
or castor oil , a nd by the use of cold water-dressing. The same treatment 
may be required if calcareous degene1·ation occur in nn ordinary Jeucoma. 
In order to obv iate the deformity caused by opacities of the cornea. 
"Vecker, C. B. Taylor, Levis, and otbers recommend that the opnqne 
spots should be tinted with various coloring-matters, as iu tbe familiar 
operation of tattooing. Power, Gradenig-o, Scboeler, and more recently 
Von Hippe!, in Germany, and W ebster Fox, Ch isolm, ond Strawbri dgP, 
who hiLve repeated bis operation in this country, go further, aud, baring 
removed the opaque portion, transplant a segment of a rabbit's or do,1.r'" 
cornea to supply the deficiency. 'l'bese opemtioos have occasionally Leen 
followed by irido-cyclitis, and shou ld not be resorted to, therefore, without 
due caution. 

Other Forms of Inflammation of the Cornea.-K111'atitis P1mc
tata, characterized by the formation of n triangular accumulation of black 
dots upon the back of the cornea in its lower quadrant, is in m1Jst instances 
secondary to some disease of the iris, choroid, or vitreous, and occurs in 
serous iri tis and sy mpathetic ophthalmia. A few cases, however, are seen, 
perhaps of a s,vphil itic nature, and appearing in young subjects, in wbich 
the corneal dots form the principal lesion. Neuro-paralytic Keratit£s is au 
ulceration of the cornea, which is seen in cases of paralysis of the ophtbel
mic brnnch of the trigeminus. Formerly believed to be a tropbic proces~, 
it is more likely that the affection is caused by a loss of' sensation wbich 
causes foreign substances on t he cornea to be unnoticed and hence not re
moved. (See pp. 42 and 52.) This disorder bas been carefully described 
in th is country by W. F. Norris. Kemtomalacia ( In fan tile Ulceration of 
the Cornea with Xerosis of the Co njunctiv a) is, a.s tbe name implies, an 
extensive, sloughing ulceration of the cornea, associated with dryness or 
xerosis of t he conjunctiva. I t was originally described by Yon Graefe ai; 
occurring in children who were subjects of encephalitis, but, according tu 
'Weeks, is seen in ill-nourished subjects independently of t.bis disorder. 
Many attt>mpts have been made by L eber, Fraenkel1 and Franke to culti· 
vatc the bacillus which has been snpposed to be its cause. A somewhat 
similar disease, according to Kollock, is corumon in the eyes of negro chil
dren in the South. 'Pran.sverse Calcareous Film of the Cornea (R iba~d
like ~erati t.is, the kfratile en bandeleU1 of French writers, keraf~lv 
troplnca of Mag·nus) appears in the form of a horizontal band of opacny 
which crosses the cornea., and which has been seen most frequently in lhe 
e.res of elderly people, or in those of subjects of increased intraocular press~re 
from irido-cyclitis or glaucoma. lt may be mistaken fur the opacit~ wbich 
occurs from the injudicious application of lead. Keratitis Bullosa IS cb~r
act.erized by tbe formation upon the cornea of l ar~e Yesicles fitl~d w~th 
clear fluid, and is a somewhat rare disease, the etiology of which 1s qune 
obscure; it has been seen associated wilh glaucoma, ir itis, and in~amma
t ion of the uveal tract. 'l'angeman has obsen-ed periodicity in t.b1s alfec
tion, and, suspectin g rnala.ria, has administered quin ine with good result!:. 
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Conical Cornea.-'rhe cornea reta ins its transparency, but assumes 
a conical form, the apex of the projection being commonly central. It is 
most frequently seen in women, is sometimes associated with chronic dys
pepsia, and, acc?i;cling to llenl'y P~\\~er, .m~nstrual dis~rders may consti
tute a factor in its development. V1s1on is rnterfered with by the produc
tion of myopia (short.sightedness) and astigmatism., the h~tter heing a 
general term for want of sy~1metry in ~h? state of rcf~·n.ction of different 
meridian~ of the eye. In slight cases1 v1s1on may be a ided by the use of 
concave gla~se:;, wit~J a diaphragm containing a circu.lar or sl_it-shaped per
foration, and e\·en Ill rery pronounced types of this affection, Thomson 
and Wallace have achie,·ed excellent results by the correction of the existing 
error of refraction, requiring in some in~tances unusual sphero-cylindl'icn.l 
combinations. Wallace recommends the local use of eserine, preceding the 
attempted correction, and Steinbeim bas obtained reduction of the kerato
i·onus by the prolon,:!'ed use of eserine and the applicat ion of a pressure 
handage. Jn adrnucecl cases, an operation is requirnd, having for its 
object the substitution for tbe tissue at tlie apex of the cone or a contract
ing cicatrix. which shall dimin ish the excessive curvature. The plan sug
!:'Cated by You Graefe is the formation of an u lcer on the apex of the protru
~ion, by cutting off a small superficial flap and subsequently cauterizing the 
~urface. 'fbc contraction which accompanies the cicatr izat ion of the ulcer 
diminishes the conicity. Bader and X unneley have modified Von Graef e's 
operation by cutting off the flap and bringing the edges of the wound 
together with delicate sutures. Bowman's method consisted in cutting, 
witb a trepbinc, a small disk from the apex of the cornea. Mu ltiple punc
tures btwe been recommf'nded by Tweedy; Chisolm perforates the cornea 
with a needle heated to redness; and Swanzy and other surgeons have 
produced the dC'sired loss of substance by the use of the galvanic cautery. 
If there be much iutraocular tension, a small upward iridectomy is 
indicated. 

Kerato.globus1 Hyd rophtha lmia, o r B u pht h a l mos, is au affec
tion consisting in a uniform, spherical bulging of the 'vhole cornea, with 
increase in the depth of the anterior chamber, and thinning of tbe sclerotic 
coat. Its initial lesions are believed to be intra-uterine, and, in fact, it 
may be looked upon as a form of congenital g laucoma. If the disease be 
rapidly increasing, a large iridectomy, or a sclerotomy, which ii;; pref~r
able, may be performed, wbi le if ,·ision be lost and the protrusion prevent 
the closul'e of the eyelids, excision may be indicated. The loca l use of 
e~erinc bas been reported to be of service in some cases. 

Staphyloma.-Wbeu perforation follows an ulceration of the cornea, 
the iris commonly falls fo!'wards. If the corneal aperture be very small, 

~~:~>(~~l~~i0o~ ~;~e~~~~)· ;tl:1:~~: ~lt~;:~Ycf1~~~~~is~~n~0e:h1~rit~~~~ec~i~n~~~ si~~~ 
takes place, the protrusion increases by the distention produced by the pres
-.ure of the accumulating aqueous humor, adhesion to the margin of the 
ulcer follows, and the surface assumes a cicatricial character. 'l'hr portion 
~f co.men immediately surrounding the protrusion also yields, and a dis
figurmg projection of the front of the eye resu lts, which is called staphy
lo_n'.a. \ arious forms of staphyloma are described by systematic writers, 
a:; staph.rloma of the ids, partial or complete i:;tapbyloma of the cornea, 
and.!Haphyloma ratemosum (in which perforation occurs at several point:s); 
again, surg~ons speak of t-ilia1·y staphylom.a or anterior' staJJhylorna of 
the sclerotic-this condition consisting of a series of bulgings of the 

1 
Pr.s•erior St11ph,1jfoma is a projectiou of tht! posterior half of the eye1 mtit with in 

~t1ver11 cast:~ of ID)Opia. 
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wca~ened sclerotic (~hrougb '~r~ich the dark hue of the ci liary body is pt•r. 
cept1blc), and resultwg from lllJury of the pnrt, or from chrouic irido-cho
roid itis. When the st1tphyloma entirely surrounds the cornea, it is snicl 
~~MU~ o 

l. Partial Staphyloma of the Cornea and Prolapse of the 
Iris.-Prolapse of the iris may ~ornetimes beprei:ented. Ir thcthrentciw(I 
perforation be central, the pupil should be dilated with atropia ~o as to 
keep tbc iris out of the way, wbile1 on the other hand, if the ulcer be mar. 
ginal, eserine should be used to contract the pupil. rl'be alternate use of 

these substances may also prove useful in breaking
up an anterior synechia. If prohi1lse of the iri~ 
have actually occu rred , an attempt may be made to 
replace the protrusion with a delicate probe, aided 
by the instillation of atropia. If this fail, the pro. 
lapsc:d iris should be punctio·ed, so a1; to let it col. 
lapse, a compressed bondage being then applied i or 
t he prolapsed or stap hy lomatous iris may be punc
tu red, and then exci~ed close to the cornea wit.Ii 

Fw. ~!~~~~~;~~:cn.~r the con1 ecl scissors, a compressiug bandage being us~d 
as before. Finally1 if the prolapse or stapb.vloma lw 

extensi \·e, a larg-e iridectomy may be performed in an opposite direction, 
this operation diminishiug tbe intraocular tension, and thus lessening-, or 
at least preventing-, the increase of the projection, while it also affo rds an 
a rtificinl pupil if that s hould be required. 

2. Complete Staphyloma of the Cornea s ignifies a stnphylomn. 
tons condition of t bc ent ire corneal su rface. I ts occu rrence may be some. 
times pi·evPnled by an early remo'Val of the lens, either imme<lintely nflcr 
tbe sloughin g- of tbc cornea, or at a l:ucr period-when the operation may 
he performed as directed by Bow man, hy the use of n broad needle to 
break up the lens, and a. curette to favor the e\·acuntion of any part that i~ 
difftuent. Fully formed. completestnphyloma may be treated by abscission, 
Ol' by enuclealion, evisceration, or .Jlules';.i operation. 

Abscil:'sion may be p~rforrnecl by either Beer's, Critchett1s, or De Wef'k· 
er's n1 ethod. The first consi~t:' 
in tran;;fix ing the staphylomit 
with a Beer's knife (Fig. 433), 
at the junction of the upper nod 
middle thirds, and c:uttingdowD· 
ward~. The remaining hridg<' 
of tissues is then di,·ided with 
~ci;;sor~, and the broad woun1t 
left to heal by granulation. 

Critchelt'I) method consi~t.~ 
in passing four or fire curred 
needles armed with silk, acrO!''.'I 
the bas~ of the staphyloma, and 

~::; t ~~.~~~ ~;;~:.~~o~ 1~ ~~~~~\~~~;~ 
:~~!~~d~v~~~ ~ 1~i~~;.~ kanif;ac~I~~~: 

F10.433.-Abscissionof s tapl1yloma. (STELLW,\G ' 'OS operot.ion is completed by can'· 
C.uuo!-1.) fully ty ing the sut.ures .. wh<'n P 

linear wound resu lts (Fig.434}. 
De lVecker's method ronsi ~ts in ::=cpnrating the co 11,iunctiva all around 

the margin of the cornea, nnd then loosening it nearly to tbc equator 111 
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the ball. Four sutures of different colors are next passed through the 
conjunctirn, 3 millimetres from the margin of tbe w0uud. 'rim staphyloma. 
is then abscised, care being- taken that the lens escapes. The sutui·es in 
the conjunctiva. arc tightened, and the conjunctiva is drawn O\·er the wound. 
A subsequent tatooing of the conjunctiva} scar may obviate the necessity 
for an nrtificial eye. 

FIG.434.-Crilchett'soperation forslaphyloma. (LAwsos.) 

Enucleation or Evisceration (the latter being preferable) is the proper 
method of treating complete stapbyloma in most instances; indeed, the 
foregoing methods are applicable only if tbe tension of the e_v e is normal 
or subnormal. 'l'bese operations, together with Mules's modification, will 
be drr;crihcd on a later page. 

3. Ciliary Staphyloma, when resulting from irido-choroiditis, may 
he occasionally arrested in its early stages by iridectorny, but when caused 
b.v a. rupture of the sclerotic is probably incurable. If, in such a case, 
\·ision be entirely lost, and the stapbylomatous globe be a.source of irrita
tion, enuclealion may be properly resorted to. 

DISEASES OF THE SOLERA AND CTLTAR.Y BODY. 

Episcleritis (Scleritis, more correctly) is the name given to a sruall, 
du:-:ky red, subconjunctirnl swelling, which usually appears in the ciliar.v 
region, on the temporal side of the cornea, though patches may occur in 
any portion of the zone, and which sometimes causes a good deal of irrita
tion and pain, running a subacute course, reaching- its height in about three 
~vc~ks, and being prone to recur. Severe cases become complic.1ted with 
1rius nncl choroiditis, and develop that disease which has recei\'ed t.be 
name of Sclero-keratilis or An/Prior Ohoroiditi . .,,, in which tbe infta.mma
tio.n is characterized by a cleep scler:il congestion of violet tint, with severe 
p11111 and pbotophobia. opacity of' the cornea, n.nd i1·itis having a great 
~cnclcncy to relapse. Epi;;cleritis is a disease of adult life, more common 
m w~men than in men (accord ing to Nettleship, however, a simpler fol'm 
of cp1scleritis, in contrndisti nctiou to anterior choroid itis, is commoner in 
men), is often associated with rheumatism, has been seen in asRociation 
with men~trual disturbance, occurs in scrofulous ~ubjccts, anrl is occasiona.l ly 
~ausct.l by tertiary syphilis ( Gumrnalous Scleritis). .A point of some 
uuportan~e is to ascertain the condition of suffic iency of the external eye 
n.iuscle.s, rnsufficienc_v of one or other being someti1n es in apparent associa~ 
t1on.w1.tb ~he relapses of this affection. 1'he treatment consists in subduing 
th? 1rmn.tion by the use of atropia, and then eniploying collyriaof horacic 
al'ICI. Power recommends the internal administration of a combino.tion of 
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aconite, colchicum, and camphor, while De Wecker employs iodide or 
potassium and hypodermic injections of pilocarpine. Da.rier has recentlr 
strongly recommeudcd colcbicin in dose3 of gr. , 1'! to T1ir. Seely advocati!'I 
the local use of eseriJM>. Bull has employed with advantage the actual 
cautery. Massag-e, after the manner of Pag-enstecher, bas proved ven· bene
ficial. 'l'he rheumatic, strumous, or syphilitic taint, if pre:.eot, must i1erorn
bated with suitable remedies, and menstrual disorders should be corrected. 

Tumors of the Sclerotic.-'L'be following rnrietie~ have brcn re
ported: Fibroma, enchondroma (Knapp and Cbisolm), sarcoma, osteonrn. 
Small, primary, non-malignant growths may be dissected from tbcir bed 
and the wound closed with s utL1res. 

Cyclitis (lnjlanimation of the Cilia1·y Body) is divided by systematic 
writers into three varieties-the plastic, serous, and suppurative-tbe 
latter being the graver form of the affection. 

Symptoms.-Tbere are pain and tenderness in the ciliary region, with 
pbotopbobia and lachrymation, impairment of vision, increa~cd intraocular 
tension, sub-conjunctiva! injection (constituting a distinct pink zoue around 
the cornea), cloudiness of the vitreous, dilatation of the veins of the iris, 
inactivity or distortion of the pupil (from coincident iritis), with, perhaps, 
turbidity of the aqueous humor, and, in the worst cases, hypopyon. 
Cyclitis may appear as a primary affection, without relation to any morbid 
diathesis1 and i.s commonly the result of injury; its plastic and purulent 
forms may follow cataract r.xtraction. Syphilitic inflammation ma.y gi\'C 
rise to cyclitis, and Hutcbinson bas described the disorder n:::i resulting 
from gout in a previous generation. The milder forms of the disease go 
on to recovery; tbe severer forms are liable to eventuate in glaucomn, 
shrinking of the eyeball, and the production of sympathetic opbtbalmiti::; 
in the other eye. 

Treatrnent.-If the pain be very great, a few leeches may be applied to 
tbe temple, followed by warm fom~ntations and the administration of 
opium. 1-'be state of the primre uire should be attended to, and the 
strength of the patient maintained by means of nutritious food, and slim· 
ulants if necessary. Quinia may usually biJ gi\•en with advanta,!?e, and in 
all syphi li t ic cases it is proper to administer mercury, either by inunction, 
or internally in combination with opium. Iodide of potassium is usually 
indicated. Frequent in stillations of atropia should be practised through
out the cou rse o r the disea se, unle . .;;s there be increased tension, when, in 
the absence of iritic adhesions, eserine ~hou ld be substituted. Jridectomy 
may occasionally prove beneficial at an early stage of the serous type of 
the affection, while, in cases resulting from ioju1·;-, excision of the globe 
should be resorted to without hesitation, if the other eye be threatened 
witb sympathetic implicatioo. 

DJSEASES or TnE 1R1s. 

Iritis1 or ln.flammation of the Iris, may be a primary or a. secondary 
affection. Primary frilis may be due to some sy:;temic disease, such a.:; 
syphi lis, gonorrhrea, diabetes, gout, or rbeumatism, or mn,y rcsu_lt from 
exposure to cold, from injuries, etc. When secondarily inYolvrng- .the 
ci\iar.r body or choroid, it receives the name of Irido.cyclilis or In~o
cho,·oiditis. Secondary iritis is ca.used by the extension of inftammatro~ 
from neighboring structures, as the cornea, choroid1

1 etc. Difi"erent cla.,.:;i· 

1 Hence some systtimatic writers dtiscribe cl1oroido·iri1i.s separately from irido· 
choroiditi5. 
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fications or iritis are adopted by authors, the be::it being into Plastic, Serous, 
and PannchyrnatoltS lritis. 

Symptoms.-The following symptoms are common to a.II forms of iritis: 
(1) Marked sub-conjunctiual ·injection, giving rise to the characteristic 
ciliary zone, which is easily rec?g1_1ized by its pink color, its deep sub-co~ 
junctival character, and the radiating course of the enlarged vessels. It is 
often accompanied by general suffusion of the conjunctiva, and sometimes 
bv chemosis. (2) A contracted and sluggish 
~iate of the pupil, which, owing to the 
formation of adhesions between the iri s and 
capsule of the lens (synechia posterior), 
assumes, when acted upon by atropia, an 
irregular and distorted outline. If the syne
c-hia Ue complete, the pupil is not at all 
Uilatable, and soon becomes occluded by in
Hammatory lymph. In Rerous fritit>. how
e,·er, the pupil is often abnormally dilated. 
(3) The iris lof'es its nu.turn! lustre, nnd be
comes discolored i its striated appearance is 
ob~cured, owing to inflammatory swelling; its nssels mtty become en
hlrged and rnricose i while beach of l_vmpb may perhaps be detected upon 
it.::i surface. The change of color is e\·en greater apparently than in 
reality, owing to the state of the aqueous hum or, which is often turbid 
from the admixture of flocculent lymph or pus. This may accumulate in 
such quantities as to form a h~·popyon. ( 4) Vision is impaired, partly by 
the diminished transparency of the aqueo us. humor, but also in many cases 
by the coexistence of cyclitis, which alters the accommodation ol' the eye, 
and often causes turbidity of the dtreous (p. 744. ). (5) Pain is usually a 
prominent symptom of iritis, t hough in some cases, particularly of the 
syphilitic rorm of the affection, it is le~s marked than in others. Accord
ing to the younger Hutchinson, "quiet iritis" is most often due to heredi
tary syphilis, to sympathetic inaammation, or to an inherited arthritic ten
dency, and occurs only exceptionally with acquired syphi lis or in t he 
ordinary rheumatic form of the disease. The pain of il'itis is deeply sea.ted 
in the eyeball, and often extends to the foreLead, temple, and nose, assum. 
in~ a neuralgic character, and being worst at night. Tenderness in the 
ciliary region indicate:; the presence of cyclitis. (6) PhotopluJl;ia and 
laC'hi-ymalion are not usually very intense-much less ~o. indeed, than in 
many cases of keratitis. 

Pla8lic iritis when it presents the symptoms above described iu a mild 
form is called simple or idiopathic iritis. Parenchymatous iritis usually 
appears in a SHere form, and when suppu ration occurs, lea.cling some
times to perforation of the cornea and permanent loss of s ight, is called 
purulent iritis. Serous iritis, or, a~ Priestley Sruith prefers to call it, 
ser~us cyclitis, is especially characterized by the absence of lymp hy de
posits, and by an increase in tbe amount of aqueous bumor, leading to 
o.11gmeated iotrnocular tension and consequent dilatation of the pupil. 
Serou~ iritis often accompanies choro idi tis and retinitis, anU is the form. 
80lllet1mes assumed by f:Jympalhelic Ophlhalmitis,· it is al.so seen in con
nection with hereditary syph ilis (see page f)ll). Rheumatic iritis be
'?~g~ to tbe plastic variety, which type is often assoc iated with sclero
~1t1s 111 cases of gonorrhc.ca.J rheumatism (pagr 488). Gonorrhwal iritis 
1s a rare affection, and does not coincide with nor immediately follow tbe 
gonorrbceal attack; an arthritis of the knee, or sometimes of the ankle, 
always inten·enes. True syphilitic iritis belongs to the parenchymatous 
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~'a.riety of t!1e affection, beir~g an accompaniment of seconda1·y sypbili~. 
1s charactenzed by a deposit of yellow1sh-red nodules on the ciliarv or 
pupillary margin of the iris, comparable to pa.pules or condylomata, ~nnd 
bence is called iritis papulosa. On the other hand, at this sta.,a-c (from 
the second to ninth month after primary infecti on) an ordinnry iritis may 
develop, presenting no clin ical character ist ics esf:entially differing from 
those of simple plastic iritis, yet due to the s.vphilitic taint and yieldio .~ 
to anti-syphilitic remedies. Finally, in the late or te1·tia1·y stages of 
syphilis, iritis, unassociated with nodules, may oppear as the result of 11 
relapse of a plastic iritis in an early stage, owing- to a. failure in the nb
sorµtion of tbe origin al synf'chi~; or. exceptionally, large yellowh.;J1 
nodules may develop on the ciliarr border of the il'is1 strictly a11nloi.rous 
to gumrnata, when the affection becomes a true gum.matous iritis. Schmidt
Rimplcr describes, under the name of spongy or .fibrinous iritis, a form 
of the disease characterized b_v in tense pain and \'ery rapid and extcnshe 
exudation of a fibriaous material, wbich is subsequently absorbed, the 
absorption beginning at the periphery. Gout is a co.use of both acute and 
chronic iritis, and tbe gouty, likf' the rheumatic form of the diReai::;e, tend~ 
to relapse, and attacks only one eye at a time. The children of gouty 
parents are liable to a destructive form of iritis associated with disea!iie of 
the vitreous. Iritis may also be caused by scrofula, diabetes, and acute 
infectious diseases. 

Any form of iritis may bf' mrt with as a recurrent affection , particularly 
in persons affected with rheumatism or 1!0ut, the tendency to relnpsr being 
mnch more frequent in the variet ies connected witb these d i::.cnses thnn in 
those caused by the syphilitic taint. 

0111'onic lritis occasionall y appears in adults in the form of a plnf'tic 
irido-choroiditis, of a progre::;si ... ·c and destrnctive character, complicated 
by disease of the v itreous and choroid, and by the formation of a cataract. 

Treatment.-The use of (lfropia is unques.tionably the most important 
point in the treatment of iritis. A strong solut ion should be employed (nt 
least ~r. iv to f,5j), and I his may be appl ied in very urgent caf:ies, as acl
vil'ed by \Veils, at intervals of five minutes, for half an bour, three tinieil 
a day. The adnintagcs g-ained by the use of atropia are the clilata.tion of 
the pupil, thus preventing the occurrence of synecbia posterior, the phy
sio l o~ical rest secured to the iris b.v paralyzing its circu lar fibres, and the 
relief girnn by the local sedative influence of tbc drug. Even if adhesion-. 
to tbe capsu le of the lens are al ready formed, these can often be stretched 
and even ruptured hy the unspal'ing use of ntropia, tbe effect of which mn_y 
be increased by the addition of cocnine. Ilypockrmic injections of morplna 
may be administered to relieve pain, nncl the same remedy may be em· 
ployed as a.n antidote in the rnre event of a poi~onous effect being product·d 
by tbe passage of atropia through the lachrymal puncta into the t~r.ont. 
Leechei'J to the temple are often seniceable in relilH'ing- the intense cilmry 
nturalgia, an<l are also of use in les:"ening intraol!ular tension, and thus 
preparing the way for the action of atropia. Parricenfe.1.1,is of the Cornf'ft 
may also be employed for the \utter puq>ose, an<l is particularly inclicnte.d 
if the aqueous humor be cloudy, or if hypopyon be present. llft>rc11:y 1;; 

certainly a valuable remed.'· in tbos.e cases of iritis in which there 1s nn 
abundant formation of inAamnrntory lymph, and in thO!;C which a.re due 
to syphilis; it should be pushed to just short of the point of i;;nlh·auon for 
scrnral months, and may be followed by the exbibition of iodide of pulR.._ 
sium 1 either alone or in conjunction with corrosive sublimate. It mn_\· br 
~fren internall.v, in combination with opium, or may be em 1~loyed hy 
inunction. Iodide of ]Jota~sfom, oil of turpentine, and colchicuni and 



COLOBOMA OF TUE IRIS. 747 

salicylale of sodium.. are particularly ui::.eful in cnses of gouty and rheu
matic irit is. Copaiba is recommended by Macnamara., Hall 1 nncl other 
Jndinn surgeons. Diaphoresis with pilocarp inc often affords relief. Finally, 
iridectomy may be requi red, if there be extensive and firm aclbesions 
bt'tween the iris and capsule or the lens, or if, as in some cases of serous 
iritis, there be a marked increase of iatraocular tension. In recurrent 
iritis, according to Nettleship, the cases best suited for iridecton1y are 
those without much chang-e in the aqueous humol' or in the iris, except at 
its points of adhesion, and those cases of the chronic variety which pre
sent circular synechire and bulging of the iris. Kern ti tis punctatn, chronic 
thickening of the ir is with very extensive attachments, the existence of 
myopia, and a tendency to spontaneous bleeding and hypopyou, render 
the operation less desirable. 

Tum ors of the Iris .-If of a cy.'-lic nature, the proper remedy is 
irideciomy, the cyst being removed with its se!\t of attachment. Excision 
of the entire fris was suggested b~r Mr. R. B. Cartel' in a case in wh ich 
both irides were the sen.ts of round-celled sm·cuma, which in rare cases 
occurs as a primary affection; and excision of the growth alone, by an 
operntion analogous to that of iridectomy, has been successfu lly prncti:5ed 
b_r Kipp and other surgeons. Recently Andrews has reported the removal 
of n primary round-celled sarcoma, but the eye was lost. If occuning as 
nn extension of the disease from other structures, excision of the g lohc is 
the only mode of treatment to be recommended. Other forms of new 
growth described are the granuloma, benign in itself, but by filling the 
anterior chamber causing ulceration of the cornea; tubercle, wh ich may 
call forenucleation to avert general tuberculosis, as in Deutschmaun 1s case; 
9u111mata, already referred to; and, rarely, nrevi, leprosy nodules, and 
lipomata (Meyer). 

Mydriasi s (Dilatation of the Pupil) may result from rheumatism 
alfcctin.l! tbc nerve.sheaths, from syphilis, from contusions or other injuries, 
from irritation of the sympathetic, from cerebra.I disease, or from any dis
ensc or the eye wbicb produces increased tens ion of the globe. Paralysis 
of the ciliar.v muscle often coexists, producing dif:turbance of the accom
modation. 'l'he accompanying impairment of vi~ion, if due to mydriasis 
alone, may be relieved by the use of a cliaphrag-m with a pin-bole perfor::i
tion; wbile the paralysis of accommodation will often yield to the appli
cation of a blister behind tbe ear and the administration of iodide of 
potassium. In chronic cases, a weak solution of eserine may be dropped 
into the eye. 

Myosis ( Contrarlion of the P11pil) may result from exl'essive u:::e of 
tbC' eye::., as in watchmaking or engraving, or may depend upon disea~e 
of the spinal cord, ibc pressu re of an aneurism or tumor on the cervical 
sympathetic, etc. Little can usually be clone in the wa.y of treatment, 
though temporary relief may sometimes be afforded by the instillation 
ofatropia. 

Per sist ent Pupi llary M embran e occurs in the form of vestigial 
remains of the fcet::il CO\'ering of the lens, which pass like cords across the 
punil, and may be mistaken for the svnechire of iritis . 
. . Iri~eremia is a condition in wbiCb there is congenital absence of the 
ms, either partial or complete. 

Coloboma of the Iris is a. congenital defect in which a cleft, some
~vbat resembling that follow ing the operation of iridectomy, is caused by 
unperfectclosure of the cboroidal fissure. 'l'bese anomalies are frequently 
~een in assoc iation with other vices of conformation. 
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OPERATIONS ON THE IRIS. 

Iridectomy .-This operation consists in the excision of a portioa of 
the il'is. Wlwn done for the relief of intraocular tension (as in glnucomn), 
or as a preliminary to extract ion of cataract, the section should, ns n rulf', 
be made upwards; thoug-h, as the outward section is an easier pro1!edure 
this may be somet im es preferred by an inexperienced operator. 'l'he tttl'. 
vantaµ-e of an upward iridectomy is that the lid subsequently cover:i the 
seat of operation, thus cutting off the irre!!ularly refracted peripheral ra.rs 
of light, and at the same t ime partially hiding- t he resulting deformit\'. If 
on the other hand, an iridectomy is to be performed as a m<"nns of ninkin~ 
an artificial pupil, a small inwa rd sectioa is prefernble-tbc vii:;u:il Jin~ 
cutting tbe cornea on the inner s ide of its central poiat--thou,1?h, in C'!l'-'C~ 
of corneal opaci ty, tbe surgcoa may be forced to make bis section at !lll\' 
point oppos ite to which the cornea may happen to be clear. · 

Iridectomy is thus performed: Tbe patient being- in the recumbent po"i
tion, and under the influence e ithe r of a g-eneral anr.est hetic or of the instil
la tion of cocaine, the su rg-eon separates t he lids by means of a Licbreich'~, 
1''"oyes's, or ord in a ry spring-stop speculum (Fig. 4-34), a nd , ~tandin,g- he
hi tHl the patient's lwad, fixes the eye by seizing with firm catch-forcepi' the 
conjunctiva and subjaceat fascia, at a point directly opposite to that of the 
proposed sect ion. A lance-shaped keratome or irid~domy knife (Fi!!'. 
436)-straight for t he outward, but aagular for the upward or in1rnrd, 

section-is tben to be thru::;t through the ~clcrotic at about half a line or a 
lirie from its junction w ith the comea, the handle being well clcpres~ecl, ::o 
as not to wound the iri s or lens, while the blade io slowly thrust onward", 
until the scctioa is of the desired extent. Tbe knife is tbcu cautioui-1\' 
withdrawn, so as to allow the slow escape oft.he aqueous humor, when tl;e 
fir6t stage of the opcnttion is com pleted. The fixat.ion.forccps arc now 
handed to an assistant, w bo may rotale the g lobe n. lit.tie downwards, nnd 

steady it while the surgeon cxci!:iCS ~ 
portion of the iri s i t hi s second stage 
of the operation is arcomplishecl by 
itHroducing curved iris forcep;; (Fig. 
437). expandin~ t be blades so as to 

Fw. 437.-Cu rvcd iris forceps. grasp t he pupillary margin, cautiou:-I.\' 
witbdra.wing the forceps with the in 

cluded portion of iris, and snipping- off the la tter close to the wound \Jy one 
or two cuts with delicate curved f';cis1'ors. When the object of the operation 
is to reduce intraocular tension, the iris should be excised close up to its 
cifoiry margin. Sometime1:1, immediately after tbe withdrawal of the 
kni fe, the iris pro lapses, wbe11 it may bo instantly seizetl with forcep;:; oud 
e~c i sed. If the anterior chamber be ve r.v sha ll ow, it ma.y he safer to :;uh
:-t1tute, for t he lance-shaped instrument, the knife used by Von Graefe for 
the modified li near extraction of cataract mnkinO' a puncture and counter
puncture, anll then cutting outwards as 

1

in the ~peration refened to. Ir 
tbe sectio n of the iri s cause hemorrhairc into the anterior chamber, the 
c;0;cape of blood may be faci li tated by° ma king cautions pressur~ on .t.he 
lower part of the corneit The speculum being removed, the conJuocuial 
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«ac is clcan~cd with a ster ilized f:;o lution of chloride of sodi um (3j to Oj); 
~he lids are gently closed, and a compressing bandage is applied. Thi.~ is 
done by co\·ering the clos~d. lids with ~n oval ~i.sk of gauze ~oaked in sub
limate solution ( 1-5000), fill mg up the rnequahues of the orh1t by carefully 
packing the part with l::iteriliz~d absorbent cotto~, and finally sec~1ring the 
whole with the turns of a light gauze roller in the form of n figure-of.8 
bandage. For the first few days1 both eyes should be excluded from the 

lig;1~~·aectorny for ArNficial Pupil requires a smaller section, which 
should he made througb the cornea-as in th is case it is desirable to lctH'e 
tbecilian· attachment of the iris, so as to cut 

fr~s5~~~~c~fi ~~~ b~ri~:~i~~~r~1;,:); t1:e J~.~\~.i~no~£ -e---o;.i1l1it'.f§1~~ 
with forceps, or with a blunt sih1 er or platinum F1o. 438.-Tyrrell's book. 
'l'nrell's hook. R. B. Carter has modified this 
oi)Nat ion by cuttiug off a portion of the iris with delicate sci:::5:ors 
(Wecker's) introduced into the anterior chamber of the eye, and subse
quently withdrawin~ thesenred fra:.nnent with forceps 

Artificial Pupil by Incision ( Iridotomy J.-Tbis operation mny 
be practi~ed in ca:ses in which the l ~ns is absent (as after cataract extrac
tion), and in which the pupil is entirely O('CJuded. It nm~- be performrd 
by Rimply splitting the fibres of the iris with a hroad needle, the retraction 
usually affording a sufficient pupil. Under other c ircumsta nces, a TyrrelPs 
hook may be introduced, and the operation com·erted into a. small iridec
tomy. Bowman has modified this operation b.\~ excising a triangn\a1·
i:haped piece of iris, with delicate sciS$Ors introduced through a corneal 
wound. lridotomy is also employed by Bowman and ·wecker in cases of 
zonular cataract, opacity of the cornea, etc., the former surgeon emplo~·ing 
n knife blunt at the point and back, which is introduced behind the iris anci 
mnde to cut forwerds, and the latter employ ing a triangular keratome and 
delicate forceps-scissors. "\\' ecker's operation has also been successfully 
employed inn nnmbC'r of cases by Dr. R. D. :tfoycs, of Sew York 

Corelysis is an operation prncti,-ed by Streatft! ild and Weber for the 
detachment of adhE:sions passing between the 
pupillnry margin of the iri::; and the cap::mJc of 
the lens. lt consist~ in making, with a broad 
needle, a corneal wound at a convenient point, F10. 439.-Spatula-book. 

and then with a spatu la-book (Fig. 439) passed behind tbe adhesion, 
drawing- forward::; and slow ly rupturing the latter. 

Pas.~avant's Operation, for the accomplishment of the same object, con
sii:ts in making a !)mall opening nt the edge of the cornea, introducing 
suitable forceps and Sl'izing a fold of tbe iris in close proximity to the 
syncchia; the latter is then torn loose from its attachment to the Jen:-;, 
and the forceps clil::iengnged and cautiou::.ly witbdrn wn, care being taken to 
guard ag-ainst the occurrence of prolapse of tbe iris. 

Ir_idodialysis is an operation employed in cases of extensirn centml 
opacny of the cornea; it consists in tearing loot-e the ciliary attachment 
of the iris, thus forming a JJeriphe1·al artificial pupil. 

CATARACT • 

.An opaque condition of the crystalline lens, of its capsule, or of both, is 
calle.d cataract, the several conditions being distinguished by the names 
lenticular, capsular, nncl capsttlo-lenticula1·. Lenticular cataract is either 
partial and stationary (la111e1lar, and anterior or posterior polar cataract), 
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or is progressh-c and becomes total (senile, nuclem·, cortical ralaract, elr.). 
\\'hen cataract forms without known connection with olhcr dh•en!l:t> of thl• 
eye, it is called prim.ary i when in associ1ttion with other diseai:;.cd rontli
tions of tbe organ, secondary-a name also g'ivcn to the proliferntion 
of tLe capsule which remains after extraction of the lens. A collection 
of lymph or blood in front of the lens is sometim e11:1 citlled R)JllrioiiH 

cataract. Cataracts are classifie~l, according to their mode of origin, fl,; 

idfopathic, t1·aumatic, or congem.tal; a~cording to their color, as blad, 
amber, etc. ; and according to the consistence of the catarnctous lens, ns 
hard or sl')ft . Calcification and ossifiration of the crystalline lcn.;i, hal'e 
been observed by Walton, Keyser, and Yoorhie::., of Memphis. Therauseli 
of tbe changc>s in tbe crystalline lens are not defiaitely determined. 
Deutscbmann has found albumen in manv cases, and diabetes is known to 
exist in others. Recently Michel has suggested lowered blood-suppl.v from 
atberoma of the carotid, but in many instances, not sen ile, an exact ren:"O!l 
for the lenticular opacity cannot be gi\'CIL 

Symptoms.-rl'be fir.st symptom of cataract which attracts the attention 
of a patient is dimness of vision, as if from a cloud or mist, which in idio
pathic cases comes on gradually; the sig·ht is usually best in a somewhat 
dim light, for the pupil dilates under such circumstances, and allows Jig-ht 
to penetrate the JJeriphe1·y of the lens, which is usually less opaque than 
the centre. The appearance of a cataraclow1 patient differs from that of 
one "·ho is amaurotic: the former bas not the vacant stare of the latter; 
instead of helplessly rolling up his eyes to the sky, he is able to direct them 
towards any o4iect witb some certainty, and, to a moderate extent, he can 
find bis way about by biruself; there is no i1woluntary oscillation of the 
eyeball, nor divergent squint, and the pupil reacts normally to the stimulus 
of Jig Lt. In a cn8e of 11ncomplicated cataract, the po"'·er of distinguishing 
day from night is never Jost. In a case of advanced cataract, the opacity 
can usually be recognized by tbe unaided eye of the surgeon, but in an 
earlier stage more careful examination is ncce.,;;sary. 

The Catoptric Test, which was proposed by San~on, is now, since the 
introduction of the ophtbalmoscopc, 8eldom employed, but is still worth~· 
of mention : if a lighted candle be moved before a healthy eye, three 
images of the flame wi ll be seen by the observer i two erect, formed by 
reflection from the co1l\'ex cornea and anterior surface of the lens, and 
one inuerted, from the concave posterior surface of the latter. If 
now the Jens be opaque, the inverted image will be wanting. the deeper 
erect image similarly disappearing when the opacity im·olves the capsule, 
and the corneal image being then alone perceptible. The diagnosis.of 
cataract may be most satisfacto:ily made by means of Oblique lllurn~natton 
and the Ophthalmoscope. Oblique lllumination (Fig. 202) is practised by 
placing the patient in a darkened room, and with a conrex lens concen
trating the light from a suitably placed Argand lamp upon the pupil, pre
viously dilated with atropia-if not fodJidclen by increased intra-o_cu!arten
sion-wbeu any opacities may be readily recognized by their whitish.gra_y 
co~or. When now the light is reflected by means of the ophthalm?scoplC 
'lnirror into tbe eye, the opacities appear as streaks or spots, wb1cb a~e 

~~~f~k t~·~1~1 t~~f t ~n ~e~·f ~~e~c~ i ~:~~~dthceh~~~~~~r~ft~i!~tr~~~~r;h~e~u nb~~s ~~ut~~ 
fundus may be partially or completely obscured. 

rrhe most important practical points in the examination of a.cataractart! 
to determine-first, whether it be or be not complicated by the presence 
of some more deeply seated lesion, and secondly, wbether it be hard or 
soft. In a case of uncomplicated cataract, the patient should be able to 
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distingub;h the light of nn ordinary Argand b~rner at a distn?ce of fifteen 
or twenty feet, and properly locate a second light moved radially through 
the 6eld of Yision. Hard cataracts usually occur in persons over fifty years 
of age, and are probably never met with in those under thirty-five. rrbey 
are commonly of a smoky-ash color and frequently present a regularly 
strinted appearancei after extraction they ha\·e an amber tint. Soft cata
rncts are most frequent in the young, present a bluish-white appearnnC'e, 
and are irregularly, if at all, striated. Congenital cataracts are always 
soft. 

Treatment.-\arious operations are practised for the relief of cata 
ract-all ba\'ing for their object the imrncclir1te or grndual removal of the 
opaque lens. In cases of lamella1·or z011ular cataract, howe\·er (a variety 
of cataract met with in children, and. according to Arlt, in connection with 
a history of convuls ion s, and in which an opaque lamella or zone inter
''enes between the nucleus and cortical portion, which are both clenr), and 
in other partial congenital cataract::;, the choice of operation lies between 
iridectomr for the formation of a new pupil, discission, and extraction. 
Before re5orting to auy operation for catarnct, the surgeon should test the 
:-en~ibility of the retina to light, as unle:::-s the patient, when placed in a 
dark room, is able to recognize t he presence and general position of the 
flame of a lamp at a rlistnnce of from fifteen to twenty feet, the pro::-pect 
of benefit from aa operation will be comparat i,·ely slight. With regard 
to the timP for an operation, it may be said that congenital cataracts 
should be operated upon at an early period, after the completion of teething, 
as otherwise n disfigurioi:r in\'Oluntary habit of o~cillation of the eyeballs 
(nystagmus) is apt to be developed; in other cases it is better, as a rule, 
to wait until the cataract is fully ripe or mature, or , in other words, until 
tbe whole lens bas become opaque.1 In ca SC'S of double cataract, that which 
hi furthest advanced should be first operated upon, so th:lt the patient may 
continue to use tbe second eye wbile the process of cure in the first is 
going on. An nnresthetic may be admiuistered in any operation except 
that of flap extraction, but, except with extremely ncn·ous patients, the 
local use of cocaine is preferable to general anresthesia; the patient !'bould 
lie on a ta.hie of convenient height, with a good side light, and with the 
pupil well dilated by atropia. I shall not attempt to de~cribe all the 
rarieties of operation which have been and are practised for the cure of 
cataract, but ehall ~peak merely of tile flap operation (extraction without 
irid<>ctomy), the linear extraction, the modified or peripheral linear (Von 
Graofe), the short flap (De Wecker), the needle operation (or that of solu
tion), and the suction method. The s imple linear and the last two are 
adapted for soft, and the others for hard cataracts. The old operation of 
Reclination, depression, Ol' couching, by which the Jens was forcibly 
~hrust down into the vitreous (where it. constant ly gave rise to destructive 
rnftammation), is now happily almost totally abandoned, and is mentioned 
merely as a matter of historical interest. Nicati, Kipp, and others base 
reported the spontaneous absorption of senile cataracts. 

1 Th.e means of ripening immatnre cataracts which have been employed are the 

{~~~w/~~~re~:)n;p~i~i~\;~~:0a~1~f e~1~:r1~~lte11~~;sc:g~s( keo~l !i:ri)\0~ rid0e~t~;;d a:d11
:rf :~~:~~ 

mg th~ hms through the cornea (FOrster's mdhod, the one usually employed) ; para
Centl:!s.1s of .the cornea and internal massage dire-ctly on the anterior capsule (S~sso 

~1:
1

: ~0~1~~~\;i~l~l~~~~:n~r::i~s:~;e B(!h;;:;;;:;/ ;:~.\~~~o)b~ ~~~1i~~~1 ~~u li~~~~~~1~~~n1 
r:~:~L~~h~~hbij~ ~!!ho~~~jJ~~l\~7e:~)i1ig~~ ~~lel!l~~\~~;r~;ten~~~;~e~~!iO~~~:;~ a~~da~~ 
superfluous, the best methods are thostt de\·ised by Forster, White, and Bethmau. 
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OPERATIONS FOR CATARACT. 

Extraction b.Y Flap Operation.-The eye sboulri be rcnrlored 
anre::;thet1c by mst11lat1on of a freshly prepared, 2-4 per cent. solution of 

coca ine made with boric acid. On 
the e'·ening preceding the opera. 
tion a mild purge sbould have been 
adm inistered. The face of the 
patient, the area of operat ion, the 
hands of the operator, and his in
struments, must be made ab:-oo
lutely aseptic. Conjunctiritis 
blepharitis, lacbrrnrn,J obstruc'. 

~i~~~ ~~~tr~~i~~~~:~e 11:~~~-t~~~r~~~ 
traction. Various anti..:;eptic ~o
lutions have found f1wo r with 
surgeons; those usually ernplo"ed 
for irri_zating the eye are 

0

thc 
bicblorideofmercury(l-5000).di-

Fw. 440.-Flap eldraction of cataract. (WELLS.) lu ted chlorine water, and Pirnll:s1:i 
solu ti on. 1 The instruments im. 

mediately before t he operation are to be placed in boiling water, then re. 
moved to a bath of abso lute alcohol, and finally, according to the method 
of some operators, laid in a one per.cent ~oluti on of carbolic acid. The 
surgeon, if able to use the knife with his left as well as with bisrighthand

1 

may stand behind the patient's head, no matter which eye is to he oper. 
ated upon i under other circumstances, he shou ld take tbi;;; position for the 
ri,!?.'ht eye on ly, standing on the patient's left side and in front fo r an oper
ation on the left eye. 

The old flap extraction (Daviel, Beer), now practically abandoned, con. 
sisted in making the incision one millimetre, or half a line, within the ri..;i. 
ble margin of the cornea-afterwards modified by J acobson ~o that the 
point of t he knife pierced the corneo-sclerotic junction one millimetre a bore 
or below t he transverse diameter of the cornea, according as an upward or 
downwarr1 section was made (Fig. 440)-concentric ~dtb it and equal to 
one-half of its circumference, the plan e of tbe incision being parallel to 
that of the iris. It was usually done without genera.I aurestbesia or stop· 
speculu m, and no i ridectomy was performed. Its dangers were so numer· 
ous (sloughing of cornea, prolapsus of iris, gaping of the wound) that it 
was for a lon~ t ime abandoned for the peripheral linear section and it:; 
various modifica.tions, or the corneal sections and short Hap operation~ 
Recently there bas been a return to a modification of the flap extrartion, 
or, as it is now called, simple exfrartion, in contradistinction to the operation 
w ith iridectomy, whirh will be described hereafter, and wbicb is known 
as combined extraction. rt is done as follows by Knapp's method, the 
description applyi ng to the rig-ht eye:- . 

The surgeon, standing behind the patient and holding the ext~acuon 
knife2 lightly in bis right band, or in front. of tbe patient and with the 

1 Bin iodide of mercury, gr. f; absolute alcohol, r3vj; add a quart of distilled 
water, shake, a nd filter. . 

I Somesur_g"eons USt> the triangular (Beer.Richter) knife, o~ a modification or thi~; 
others, like KnJJ.pp 1 prefer to employ the narrow Oraefe's knife in thi~ a.swell a~ in 

~~;e~e~; ~~~fiak!~;;: :~~t~~:t~~~~~ i ~:1~~::11~:,s ::~ i~:~1~a~ln~f:s t~dc~~~~~;J :~: '~ ~:1~: 
schuitt" knife of Von Jaeger. 
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knife in bis left hand, enters its point exactly in the tr.ansparent margin of 
the cornea at its horizontal diamete: on tbe ~em1~ornJ ~1de, p~shes the bla?c 
across the anterior chamlicr, the po10t of exit being- diametrically op1)os1te 
10 that of entrnncc, and carries the knife through this transparent margin, 
keepin1r it in the ~a.me plane throu.~hout, and taking care that in completing 
the section the blade of the knife i1'i tnrned neither forward nor backward. 
Thi:;:. section involves the upper half of tbe cornea, and is of the proper hei7ht 
for full-sized C;\.tarncts; for smaller, Morgagnian, 1 and soft cotaracts, it ma>· 
be somewhat less. The sur~eon then proccecl:'i to the seco11d stage of thi;: 
operation, the IA.ceration of the lens capsule. This is effected by introduc
ing the cystotorne (Fig. Hl), the patient looking downward, and the 

Fw.HL-Cy~totornc. r'm.442.-llorn-!lpoon. 

upper lid being slightly clernted; when the c~·stotome has reathed the 
inner side of the pu}Jil, its point is turned downward, o.11d the cap:;ule 
freely divideJ as for a~ tbe outer pupilla.ry margin; the instrnment is then 
tautiously withdrawn, when the eyelids may again be allowed to close. 
Peripheral opening of the ca.p:sule is recommended by Ga yet and Knapp, the 
latte!' surgeon pass ing the cystotome behind the iris from the nasal to the 
temporal side, parallel to the cornea.I section. Th"' third sta;e of the operation 
eonsi::its in the evacuation of the lens, whith is effected by ma.king gentle 
pressure with the back of the curette, or horn-spoon (Fig. 442), upon the 
lower part of the cornea towards the centre of the ~·lobe, a11d, when the 
lens pre:-ents, following it up by light strokes with the spoon on the Qutcr 
surface of the cornea. Counter.pressure may be mode on the upper tiliary 
region with a small loop, which, if the pupil does not rcodily expand, is 
utilized to draw the rigid ~phiucter back\\'ard. 'l'hc pre:ssure mu~t IJe 
very cautiously made, lest rupture of the byaloid memlmtne and los:; of 
vitreous follo,v. As soon as the lens has escaped, the operator must ad· 
dress himself to the" toilet of the wound." Tbe eye should be freely il'ri~ 
gated with the antiseptic Hu id-if corrosi,·e sublimate is used, tbe s.trength 
must not exceed l to 10,000-clots ~hould be gently wiped away, the iris 
carefully reduced 1 and the pupil freed from any cortical remains by press
ing with the edge of the lower lid ou the cornea, and wiping away the 
remnants from the wound with a sterilized curetle. Irrigation of the 
anterior chamber is proposed and practi:'ied by i\lcKeown and Wie.her
kiewicz, and is likewise employed by Panas and other surgeons. rrhe 
operation is now completed, and a solution of eserine is in~tilled by some 
surgeons, to prevent prolap:::e of the iris. Beforn applying the after
dressing the surgeon should again, in a few minutes, separate tbe lids, to 
make sure thttt the corneal flap is properly adjusted, and that no prolap:.:e 
of th~ iris bas occurred The after.treatment consists in applying a com
p1'essing bandage (see p. 749) to both eyes, over pads or cotton-wool 
soaked in a sulilimate solution. The patient should be confined to bed for 
tbree or four days.' If nil goes well, the eye should not,, as a rule, be 
opened until the eud of two or three days, though tbe external dressing ma.y 

~~;e::;:~~r~~f: ~}:ll~;~~1mt,"~~~I: ad:;;·ea~ 1~~~~~~· ;:~~~,]~~~~ 1 ~~·1~0~~~-1~~·~:~~fe~~ 
pa~1:~t~ariety in which the outer layers or the lens are fluid and the nuclens trans

t Chisolm ancl ;\!ichel close both eyes with a strip of plaster, or even leave the eye 
not op1:r~~!!d upou open, and allow the patient to lie up from the first day. 
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cli!"chargc, lead the surgeon to fear that the case is not progressin:r !'atis. 
fottorily, the lids should be gently separated nncl the eye ili~pected (h,· 
the light of a candle), that the exactcooditiuu of thing~ may be reco!tnizl·d 
and appropriate treatment resorted to. ' 

The chief complications which may arise during the operation are as 
follows : (1) tlie iris may fall in front of the knife-to be remedied II\" 
gently discntang-ling the point of the instrument. and by mnking cautiou~~ 
pressure through the cornea; if this fail, the section mn,y be completed, the 
resulting- iridectomy not being of any particuL1r disadrnutage; (2) the 
corneti I wound may be too small-to be remedied by cautiously enlaq.ring 
it with blunt-pointed knifo or scissors; (3) the Jens may drop d >wn into 
a fluid vitreous-the lens must be instantly extracted with a suitable spoon 
or book, and n. colllpl'essing bandage applied i ( 4) prolapse of the iris mav 
occur-to be remedied by gently repre::;sing the protruding portion with B 
fine probe, or Uy presRiag- with the edge of the lid on the cornea; if this 
fail, the proln.p:-"ed portion should he seized with forceps and excised; (5) 
portions of the cortical matter of the hrns may be detncbed during it:, 
exit-these should, if possible, be ren10\•ed in the manner ::ilready described, 
or by i1Tigation, after the manner of :i\lcKeown. If, from its tmnsparency, 
the cortical matter at Brst escape observation, subsequently swelling and 
producing irritation, atropia must be freely used; it may even be nece::sary 
to mnkc a f:mall corneal incision, facilitating the escape of the remaining 
lens substance by means of the curctte or suctioa apparatus (see page 
757). 

'l'he eBcape of a considerable quantity (more than one-third) of the 
,·itreous humor is usually followed by loss of the eye, and an equally bad 
result attends deep intraocular hemorrhage, which may occur during the 
operation, or some hours subsequently. Failure after extraction may 
occur from these causes, or from inflammation attacking the cornea or iris, 
or e\'en the whole globe; the treatment of these accident!:! mu~t be con
ducted upon general principles-the application of a few leeches to the 
temples, and the free use of o.tropia, are to be recommended during the 
early stages, followed by warmth nnd moisture, and the compressing 
bandage, if suppuration occur. Collins and 1\ettleship advise the applica
tion of the galvanic cautery along the line of in6Jtration, and frequent 
bathing with warm antiseptic solutions, the eye remaining uubnndaged. 
The cliicf dn.uger is from prolapse of the iri:::. If this be detected a few 
hour~ after its occurrence, the prolapse should be cut off; if only after two 
or three days, it should be let alone until the eye is white and quiet. 

Historically, the Aap operation is the earliest. It was superseded by the 
peripheral linear method and its various modifications, with iridectomy. 
Within the las~ few years, however, a disposition has arisen to return to 
the flap or simple operation just described, which is now strongly advocated 
by Knapp and Bull, of New York; by Panas, Abadie, Galezowski, and 
many other Frencb ~urgeons i by Scbweigger, in Germany; and. by 
Powers and others ir1 England. Strict antisepsis, witb the use of cocaine, 
Las greatly aided a return to this method of operating. 

Linear Extraction.-ln thi~ 01)eration (which originated with Von 
Graefe and has been modified by Walda.u, Critchett, and others), nnres
tbesia, either local or general, may be employed, and the eyelids ~ay be 
held apart with the stop-speculum. 1'he surgeon, standing bebin~ tbe 
patient, fixes the eye with forceps, and makes with an irideclomy kn1fc,or 
a Graefe's linear-extraction knife, an incision in the upper part of the 
e.rlero-corneal junction, involving one-third of the corneal circumference; 
the fixation forceps are tben in trusted to an assistant, and the surgeon, 
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cnutiously introducing delicate iris forceps, makes a broad iridectomy a~ 
directed at page 748; or the iriclectomy may be omitted (simple linear 
extraction). The capsule of the lens is next freely 
lacerated with the c:ystotome, and thA lens itself ? 1 
drawn out with a silrer s.poon (Fig. 443), provided l 
with a barbed or recurrent edge, which allows it to 
slip easily between the lens and the posterior cap. 
sule, and then catches the lower edge of the lens and 
bolds it firmly as it is withdrawn. Care must be 
taken in tbe introduction of the spoon, not to push 
the lens before it, and not to rupture the hyaloid 
membrane, which would allow loss of vitreous. r'w. 4 i 3.-Traction sr.oous. 
This operation is only suited for quite soft cataracts, or those with a small 
nucleus. 

Peripheral Linear Extraction ( Von Gm~fe's JJ[ethod), with its 
lamented author's JO.test modifications, is considered by some surgf'ons the 
best operation yet devi~ed for the extrnction of catarnct. The peculiarities 
of this method are the peripheral position of the inci5ion, the fact that thi~ 
does not form a f:lap ,1 and that no traction instrument is employed. '!1he 
same precautions in regard to cleanliness and antisepsis which have 
already been described, must be exercised. The s.peculum having been 
in::;erted, the sur~eon steadies the eye Lall and draws it down ward with a 
fix11.tion-forceps, by taking hold of a 

~~~d~~ c~N~~cct~;::e~~1~~~ t~~~:~r~~~ el 
extreme periphery of the anterior Fw. 444.-\'on Gracfe's cataract knife. 

chamber with a narrow knife repre-
sented at Fig. 4H in its actual size, by an incision AB (IO millimetres, 
4!-4f lines long) through the sclerotic, at the point A (Fig. 44-5), 1 milli
metre external to the mar,!?in of the cornea, and 2 millimetres below the 
tangent to its su mmit. Tbe point of the knife, on entering the anterioL' 
chnmber, is, in the first instance, directed, not to the point of counter
puncture B, but to about the point C. A.fteL· the knife has been entered 
fully 1 or 8 millimetres into the anterior chamber, its handle is depressed, 
counter-puncturation at B effected, the knife edge directed obliquely for
wards, and the section completed by a gentle upward saw in g movement. 
'l'o cut the conjunctirnl tissue, the edge of the knife is directeU forward, 
ora little upward, if, as some surgeons prefer, a conjunctiva! flap is desired. 
rrl1e next step of the operation consist~ in an iridectomy, either a portion 
of the iris corresponding with the entire length of the wound being excised, 
as in the original Von Graefe operation, or a smaller segment being 
removed. The instrument employed for catching the iris is the ordinary 
iris.forceps, or, which Meyer and Weber prefer, a blunt hook. Capsulot
omy is next performed in the manner already described. If the centre of 
lhe capsule is thickened, it is well to remove the pupillary portion with 
forceps. Various instruments have been devised for this purpose, bis own 
modification of Matbieu's forceps being preferred by Knapp.2 

To r~mO\'e the lens, a spoon of vulcanite or tortoise-shell is employed, 
not l.lerng used as a traction instrument, but s imply to exercise pre.::isure 

th;s ~~:~f::;~~~ni~5n~:~~1fu!~i:ti~0a~~ l~~~~~cl:v~~;~:ci1i\:n 1~~·~~i~fn~~~\~r::t~~1;~ ~~~ 
r&Spon~mg to the geometrician's definition of a line th ELn does that of lhti ordinary flap 
0

Pir;~~ni.ns~~~~~~v:a~n ~~~e~~;~l iruc;:;~~ !~~~~~;! ~; ~~~~!~e~~ith, of Dt1troit. 
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from without. Tbe convex back of tbe instrument is applied to the lower 
border of the cornea, when, by using a. little pressure, the wound at it~ 

upper part begins to gape. Then the spooa Bo··' o···- is girea a sJi g· bt turn (so thnt its nppcr border 
buries itself a little in the outer surface of the 

c cornea ) at the same t ime tbat it is mored a 
little upwards, in consequence of w hich the 

Fm.44S.~DiagramofVonGraeJe's equa tor of the lens presents itself at thC' 
operation forc,atara..ct. (LAURENCE.) wound. By continuing the manreune and 

making slig· ht counter-pressure on the sclcrul 
border of the wound, the exit of the lens is clfected. .An y cortical ma.Uer 
which may have become detached is to be coaxed out by gently strokiug 
the cornea from below upwards with t he back of the i;:poon, as Jong a time 
ai:s may be necessary being de\'Oted to the satisfactory accomplishment ol' 
this fin al part of the operati on.' Complications nnd irregularit ies in 
the process of healing mu st be met a!:i directed on pagc.754. 

If in any case the evacuation of the lens in the manner de~cribecl be 
found impractienble, it 
may be exLractecl with 0 
s iln~r spoon, or ( which 
Graefe preferred) a blunt 
hook (F ig. 44 6). 

Theafcer-treatmenL in 
this and in tl.Je traction 

Fw. 440.-Von Graefc's hook. method is t be same as in 
the flap extraction, except 

t ba t in these the eye may be safely examined after twenty-four hours; the 
patient is allowed to ler.n-e his bed from t he fo ur th to tbe seventh day. 
From four to six weeks after a successful enraction, glasses may be pre. 
scribed for the eye, which, if it has been origin ally emmetropic, b_v the 
removal of t he lens becomes highly bypcrmetropic, t he power of accom
modation bein~ lost. rrwo lenses are hence requ ire<l, one fo r distance, 
and one for reading. Astigmatism in high degree is often present after 
cataract operations, and requires cylindrical g lasse::; for its cor!'ection. 
Glasses must not be worn continuous ly until a ll signs of inflammation 
hav e passed away. 

The di"'advantages of the method of peripheral linear extraction arc tht· 
risk of hemorrha ge from t he conjunctiva into t he anterior chamber; tht 
risk of lo~s of vitreous, which is favored by the peripheral position of the 
wound; and tbe risk of cyclitis and com:equent sympathetic danger to the 
other eye. For these reasons the peripheral linear incision bas been 
a bandoned by many opcrntors, while various modifirations of Gracft''~ 
method, or combinations of it with the old operat ion of extraction, hnre 
been proposed by ·warlomout, Liebreich, and Bader, who make the ~cc.ti.on 
downward, its plane forming an angle of' about 45° wit.h that of the ins; 
by Lebrun, who extracts through a ~ma ll flap in the superior half of the 
cornea (corneal section), iridcctomy in t hi s nncl the two previous-nanwd 
modifications being usually dispensed with; by Edward Jaeger, who ha:-; 
de\'ised a special knife for bis incision (" Holzschnitt"); by De Wecker, 

, and by otber s urgeons. 
Short or Three . Millimetre Flap Operation (De Wceker'., 

method).-After the usual preparation of tbc pa t ient and the field of ope· 
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ration, th<' knife (Grncfo's) is entered exactly at the sclero-corocnl junction 1 

ut the outer cxtrcmit.'' of a horizontal line which would pass three milli
ml'trc!' iJelow the ~ummit of the cornea. The flap embraces about one
fourth of the diameter of the cornea. 'l'he remaining- :;teps of the opera
tion ure ronductcd as in Graefe'~ nwtho1l. Swanzy recommends that a $0-
lution of eserine :.:.hould be instillC'd before the $Cction is begun. In this 
operation the obj_cctions to the original method of Von Grnefr are obviated. 

E:rfrortion of the Cataract in its Mpsul~ is recommended by Po.gen
!'techcr, the entire lens being removed hy introducing a lnr,l!e scoop be
hind it. The operation must be re!"erved for over-ripe or for semi-fluid 
c!ltnrnC't:-;. 

Needle Oper ation1 or the Ope r ation fo r Solution.-This is the 
method ordinari ly to he preferred for the removal of soft catnracts. If 
thou!!ht proper, omcsthcsia mn.v be emplo.ved, but it is not usually rc
ljllirecl. '!'he pupil hf'ing well dilated, and the lids separated by the stop. 
1ipccu\um, the 1'Ul')!C'Oll fixes the eye with forceps, nnd enters a litnce. hcndcd, 
Or, if pref('rrcd, n Ifa~·s'S knife-needle, thl'OU)?h the cornea flt its Outer :;:jtle, 
and carrif',; it acro!-0" to the centre of the pupil, whco the edge i:;:. turned to 
the Jen~. and a !<.light lncerntion nHuic in the cap:-ulf'. The operation usually 
lm!i to he repeated at intrrrnl:c-. Cnrc mnst he 

::~:.na:~~\t~t L:~e1:~e~~~~l~~~r~~l~~~1~Z ~~~l~~=~fyt~~ s(t::J 
the fir~t operation, lc:;t the lens i:-uiJ:::.tance. swell- Fw. 447·-:~;~·1

1:an's sto11-
in!!' up from the contnct of the aqueous humor, 
:ohould produce injuriou~ pre~!-;ure on the ir i ~ and ciliary body. 'Vhen the 
bulging Jen" matt<'r hn..; di-:appenred by absorptiou, the operation may bl' 
rt'peated, the nrNlle thb time being- used more freely. TbC' only ufter
treatmcnt r('quired i,;:: the clo-:nre of the eye for twenty-four hours, and the 
muintenance of pupillary dilatalion by means of utropia. Jf the lens be dis-

Fw.+18.-Hays'sknifc·needle. 

loC'ated, _it !-ihould. a~ a rule, be removed by means of a c:ornenl incision 
and ti.JC' introduction of a ~coop, an iridectoruy being at the same time per
formed j c._ R. Agnew fixc:; the lens with a two-pronged fork, or "bident." 
Htbc S\~·el~1~g of tl.w lens Ue so great as to threaten injuriom; con!-lequences, 
a .1'111all 111c1s1on, \\'l~b a keratomc 01: broad needle, may be made, and the 
e~ape of the offending 011bstance aided by the introduction of a. curctte. 1 

"h~no~ Jones practi!"eS an operation, under the name of clisci.i;sion /'rom 
?".lnnd, 111 wbicb the needle i~ introduced through the sclerotic, bchia·cl the 
m:-, and. made to lncernte the posterior wall of tile capsule. 
S~ct1on M eth od.-Thb operation, which was introduced by 'L'cale, is 

~pcc.ltllly .n<laptcd to ca..:;es of Ou id cataract, sucb as are frequenth' met with 
111 d1abet1c patients. )[r. Teal(• used a "suction curelte," cons1::itinrr of a 
t·~rettc roof~d in to within a line of it;; extremity, with a h:tndlc ~ntl a 
pieee of Indm.ruhher tubing furni~bed with a mouth-piece. The anterior 

~~1~!~
1

~1~·~t~~~ ~e~~1a~~i~~r~~~~r~\~~~1:~~i\~1tt~v~1~:~~:~rt~~ec~;~,~~~' ~nil~1 ~1;~~ 
ffu'.d lens matter ~ucked out by the applicat ion of' the operator's mouth . 
) li. llowmau has dev ised a "suction syriage," whicb is iu some rospcctit 

ori~~11~~uTI~ai~0t1 ii!i~l1\11~f~!~::~i~~l:~l~o~~~~~;~~~-:nto tli~ trt1e '
1 
/foear e.rtractioll, '' wliicll 
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more convenient than the curette. If the cataract is not Sllfficiently soft 
the lens may be broken up first by discids ion, and several clnys allowed t~ 
iatf'n·ene before the suction is applied. 

Treatment of Capsular and Secondary Cataract.-It ,0nw. 

times happen::; that, after the removal of a cataractou~ len1', the field of 
vision is s till obscured by an opaque or wrinkled cond ition of the remnin. 
ing capsule, containing, perhaps, some portions of lenticulor matter in. 
closed within its la ye 1·s.; the obstruction may be a:rgrnrntcd by thr prc1<
ence of nodules of inflammatory lymph. No operation flhould be prnc
ti~ed for the relief of this cond ition until all the irritation cau,.rd h'· the 
orig innl operation has pa~~ed away, an interval of ~e\'cra l months being 

usually required; Knapp, howe~e~, \~ho OJ~ens the ~apsu l c pcriph<'rall_r
1 

performs an early seco ndary d1sc1ss1on with a knife-needle, and look-
upon it as the final act of t he operation of extract ion. The i;;a.fest n1otle 
of treating- secondary or capsular opacities is to tear through the occlud
ing membrane with a H ays's needle, introduced through the cor1wa 
1f the capsu le be very dense an d resisting, two needles, in troduced at 
opposite :-ides of the cornea, may be u~ed, as advi~ecl by Bowman-nm• 
serving to fix t he membrane while lacerution is e ffected with the other 
Other plans arc to divide the capsule with delicate 1

• canula-sci~)ojoron ( Fiµ-. 
-149 ), t o tear it with toothed fo rceps, as practised by lli.!{gcns, or Guy' .. 
Ilo1'-pita l, or , as recommenckd by C.R. A~new, to perforate and fix tlw 
membrane w ith a need le, and then with n ::-harp hook, introduced tbrou.irh 
a small corneal opening, to tear and roll up the membrane, which, if nol 

too clo!:=ely attached, mny he drawn out with the instrument. ~'he Intl• 
Dr. E G. Loring em ployccl a vf' r y delicntc and narrow knife, with which 
he puncturC'd the ~dero-cornea l j unct ion, and then frrely cut through the 
iri~ as well as the capsu lar cntarnct. " rhe n complicnted by iriti::; or irido
cnlitis, these caf:es require caut iou s h~ndlinJ?: iridectom,· nnd iriilotom.\' 
afe the operations usually prncfo::ed; Knapp prefe rs the C'X<.'hiion of a piece 
of capsule and iri s to all ot her methods. After tbcsc, afol after otlwr co.ta· 
ra.ct opernt ion i=:, the pupils should be kept for i=:ome time well diln1ed with 
atropia. A 11 operations for after-cat a met are attended with danp-er of 
iriti~. iridO·C' rlitii=:, and f:econdnry .J!lnucomn: hc>nce, great care !o;hou ld he 
tnken to avoid trnction on the membrane a nd deep entrance of tbe need!" 
into tbc> vitreou~. 

D1sr.ASES OJ" V1TREOt:s Ti uMon, CnoRorn, H ETINA, A:"D OPTIC PAt%L.\ 

(Amaurosis and .Amblyopia.) 

.Amblyopia and am~llf08i8 nre, strictly :-;peaking-, symptoms, the fo~me~ 
word dcnotin{t ob~wunty, and t he latter more or less complete lo1o1sof.r1;;.w~ 
These terms nre 01 clinarily applied to all cases of partial or total bl111clne~~ 

l Etymologically, the word:i ar~ synonymou~, b.lth signifying, literally, dimnm fl/ 
d.~ion. 



THE OPHTilALMOSCOPE. 

which are dependent neither on external obstructions (such as cataract or 
opaque cornea) nor upon optical defects of the eye, but are limited by Yon 
Graefe nad many other modern ophthalmologists to cuses of lost or impaired 
vision which are caused by JJrima1·y atrophy of the optic nerve, or by such 
irregularity 'in the circulation of the nervous syslern as may eventually 
lend to sucb atrophy. 

Lookiug, then, upon these conditions (amblyopia and arnaurosis) AS 

.~ymptoms of disease, rather than as definite pathological l'tatcs which can 
be referl'ed to any particular cause, I shall fir:=;t speak of the morbid changes 
in the deeper structures of the eye, to which their manifesta.tion may be 
due, and subsequently of those cases of nervous blindness to which alone 
Von Graefo and his followers would appl_v the term amaiwotic. 

The Ophtha lmosco p e .-These cases can only be investigated b.v the 
aid of the opht.halmoscope, a brief account of which instrument may, there
fore, be appropria.tely given in this place. rrhe ordina.ry form of ophthal
moscope consists essentially in a pe1:fomleil rnirror, hy which the l ight 
from tl suitably placed lamp is reflected into the patient'o eye, and thence 
back to that or the smgeon, who looks through the central perforation. 
Liebreich's portable ophthalrnoscope, which is con,·enicnt for general u~e, 
ron1'ists or a polished, concave, metallic 1nirror, about It inch in diameter 
and from I) to 8 inches ia focal length. It has a central perforat ion about a 
\iuein diameter, and is mounted in a light fnime with a handle of convenient 
length. A movable arm, attached to the side of the frame, supports a clip, 
in which may be placed, behind the sight-hole, au ocular lens, either con
Ca\'C or CO!l\'CX, according to the needs of the observer. Accompanying 

Fw. ~.iO.-Loring',;s smaller opblbalmoscope. 

the ophthalmof':cope is a double-convex object lens, for use in the method 
of indirPct cxaminatiou. Mol'e perfect but more complicated forms of 
ophthalmm;cope are Loring's (of which a simple form is shown in Fig. 
450), Knapp 1s, and tbose of Shakespeare, Bbley, Raacla.ll, a.ncl Jackson, 
of this citY. 

Fi.red bphlhalmo.<.;cope.~ and Binoculor OphlhalnioscopP.s (in which the 
imr:reon Uf.;es both eyes at once) ha,,e eaC'h some part icular advantages in 
:-pecial ca~e!:'. 

'.rhe ordinary ophtlrnlmoscope is used in a darkened room 1 the patient 
bt·rng- firml.'' seated, and the rmrg-eon standing or sitting in front of him; 
nn Ar~and lamp or !!RS-burner is placed to one ~ide of and a little behind 
the patient.'!:' head. witb the flame on a Je,,eJ with bis eyes. The patient'i; 
pup1l may, ir deemed nece~~ary, be dilated with homatropine. 

For the indirect method of examination, the surgeon bolds the mirror 
C'lo::ie to his own eve. and ahout a foot and a half from that of the patient. 
Looking through· the centra.I perforation, the surgeon is soon able, by a 
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little manceuning, to catc:h the rays from the lamp and reflect them dirertlr 
into the patient's eye. the pupillary space of which now appear::; of n n•ci. 
di~h.yellow color. Then taking in the other hand the object Jen:--, the 
~urgeon bolds it from an inch and a. half to two inches in front of the evi• 
which he is observing, 6xing- it in that position by resting his finger:> On 
the patient's forehead. By now moving his own bead a little backwnnh 
or forwards, the opera.tor obtains an ini:erted ae1·ial image of the funclu, 
of the observed eye. By directing the patient to turn his eye in \'Uriou,; 
directions, the surgeon can explore the whole funclus of the eye, it lwing 
rcmf'ml;ei·ed that, in the aerial image which is ~een, the po::.itio11 of cverv 
pnrt is in,·erted. · 

In the direct method or examination, as ehown in Fig. 451, sugge::-led 
by an illustrution of Dr. Loring':;, no ohject lens is u~ed. The suq.reon, 
~en ted in fro11t of and facing the patient, nud using his left hand for the left 

FIG. 451.-Useofthe oplllhalmoscope. (After LoRlNO.) 

eye and his right for the riµ ht, at first liold:'i the mirror ;1hout n foot from 
the eye of the patient, and then, by grndtrnlJ.'r approximatin.ir it more 
clo::.ely, illumi11ates :ind examine~ in succession the cornea. crystalline leu:-, 
and vitreou~; the fundus oculi is not faidy brou.c-ht into ,·iew until the 
mirror is within two inches of the observed e)•e. when a uirltlal erecl i~w~r 
become:-; nppnrent, SC'eming to be placed some dii!'tnncc behind tbe patients 
eye. If either the sur)!con or patient be !'hort-sighted, a conca.re Jeu:- mu~L 
be placed behind the sight-bole of the mirror. 

'l'he entrance of lhe optic 11e1·ve, which i5 mrnnlly t.hc pa.rt first ini-pec'.etl, 
may be brought into view in ilidirect examination, by cau:-:;in~ the pntiC>nt 
to look at that ear of the operator which corresponds to the ~ye undN ex
amination; thu~. the right enr for the right ey"'e, nnd the le!t for the left. 
The opUc pa7Ji{fo, 1.dvef-> a whiter reflection than the rc:-t of tlw fundu~. and, 
when brought into di~tinet dew bv the adjustment of the ohjed Jen:-<, ap
pears as a pinkish, white, or gray. disk, orten containing in its ceinre a 
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dcprcs~ion called the physiological cup, and marked Uy the converg-ence of 
the retinal ·vpssels; of these, one artery and two veins commonly pa~s 
upwards. and as many downwards, eac:h soon dividing and ramifying O\el' 
the fundus. The veins may be made to pul~ate by pre:0:sing on the eye, 
and ~omelirnes do so spontaneously in a normal state. Spontaneous pul
~ntion of the retinal arteries, on the other hand, is an evidence of increased 
intraocular pre~sure, and a symptom of g-lauconlfl, or of \·arious types of 
hcnrt disease. 'l'be rnacula lutea. or yellow spot, may be brought into 
view by directing the patient to look at the central perforation of the 
mirror,.and may be reco::rnized by the absence of retinal ve~scls, its centre 
being occupied by a bright dot, the fovea centralis, or a whitish ring or 
halo. 'l'be nrncula lutea is frequently tbe sent of hemorrhagic extravn~n
tions or other le:;ions. By 1be direct method, in addition to ascertnininp.
tb(' condition of the various media, the surgeon ohtains a hiµ:hly mag-nified 
virtual erect imn,!!e of the fundm: i that is , unle~s tbe eye be myopic, the 
part~ are seen in their true position, the upper part of the image corre:::.pond
in,!! to the upper part of the fuodu:;;, etc. 

It is not my purpose to offer any detailed account of the n1rious ophthal
moscopic appearances obsen·ed iu different morhid states of the eye; the 
limit~ of this volume would not justil:v my doing soi and, indeed, osjustly 
remarked b.v Dixon, it is not possible to conny, by mere VCl'bol de~crip-
1ion, any information upon these topics which would be of much real value. 
'l'be use of the opbtbalmoscope can only be satisfactorily acquired by long 
and continued actual practice, and the assis.tance which the student can 
derive from any verbal description of what he is expected to see will not 
prorc of material advantage. 1.'bose, bowc\·er, wbo caunot pursue their 
labors in this branch under the direction of an experienced and skilful 
ophthalmoscopist (wbi<:h is much the best manner of acquiring a practical 
kno1rlcclJ!eof the instrument), may study with benefit the works of Lorin~r. 
Xoye~. Schweigger, Wells, and Meyer, and the C'olored illustrations of 
ophthalmoscopic appearances published by J::cger, Liebreich, Stellwag, 
Power, and other:;;. 

The morbid changes of the deep strllctures of the eye wbic:b induce 
nnrnnro!'lis and ambl_vopia may now be hriefly referred to. 

Changes in the Vitreous Humor. Opacities of the Vitreous
'rh('::;c may consist of filaments of lymph, shreds of pii;.rmcnt, or the con
tracted remnants of blood clots. 'l'hey re!;u]t frequentl.v from diseases of 
lhe it·i~. retina, or choroid, especially when of a syphilitic c:haracter-in 
which case they are to be treated by means of remedies addressed to that 
c?ndition. Dense membranous opacities ba\·e been successfully treated by 
'on Graefe by means of a needle-operation, as in ca~es of capsular cata
ract, and C. S. Bull bas obtained good results by a sin1ilar operation. He 
plun~es an ordinary discission needle in front of the equator of the eyeball, 
:rnd JUSt below the lower border of tbe external 1·ectus muscle, aud cuts 
lhrough the membrane. The operation mu:;;t be done with tbe aid of 
e?cninc1 and with the strictest antiseptic precautions. The u.:-;e of the con
tmuous 1?'aln1nic current is recommended in these cases by Onimus and 
Carnus, by Lrfort, and by Teulon, who reports 22 cures among 24 cases 
lhustrcatcd. 

Muiscre Volitantes are floating opacities of the vitreous, consisting of 
filaments, cells, or cell-debris derived from that structure, which are not 
unfrequently observed by those who are short-sighted, or who strain their 
{'yes b~· fine work; they frequently persist for years, causing annoyance 
~\r then· presence, but being producti\'e of no further evil consequences. 
Ilie only freatment to be recommended is the administration of tonics to 
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impro\•e the general health, with rest for tbe eyes, and the use or <lark 
g lagses. 

Hemorrhage into the Vi:treous is a much more serious affair than hem or. 
rhagc into the aqueous humor. In the former situation, absorption tnkes 
place ,·e ry ~lowly, nnd s!:i reds of clot are spt to he left, which pcrmnncnth· 
inter fere with \'ision. In certain cases, generally in young male adult~. 
spontaneous hemorrhag-e into the v itreous occurs, tog-ether with hemor
rhage into the retina. According to Eales, s ucb patients a rc liable to ron. 
:-tipation 1 irrc,!.!ularity of c irculation, and epistax is; llutchinson thinks 
that go ut may be the cause in some cases. The treatment cousists in !oral 
depletion. with regulation of the ci rcu lation, and especiall .v of' the portnl 
circu lat ion, b.v lhc ad ministration o f laxatives. Subsequently, small do~e.-; 
of iodide of potassium may be t ried. 

Synchi.'iis i:; a term used to denote a softened and fluid condition of the 
dtreous. In some cases the dtreous holds in suspension numerous scnlcs 
of cholestearine, with , according to Ponret, ty rosine and crystallized phos
phates, g iving a sparkling appearance when examined with the ophthnlmo
scope ; the condition is then ca lled synchisis scinlillans Fluid \"itreom; 
may resu lt from injuries, or from varions non-traumatic inHnmmntor.v 
affections of the eye; it usually causes diminished tens ion of the eyebnll, 
though it ma.'r he met w ith in ca~es of g lauco ma. Tbe condition is, I ht'· 
lieve, irremediable. 

lnfiammotion of Lhe Vilreolls (Hyalitis) is a condition caused by n 
penetrating injury or the presence of a, fo reign body, or which ari1'C:-; in 
connection with purulent choroidi t is. Hansell has described cnsei; or i:pon
taneous inflammation of the vitreous body, a prominent caus.e being Lhe 
debility and exha ustio n following low fevers. 

Oyslicercus is oecas iona ll r found in the vitreous. It is 
in this country aad in Engla nd, but has not, infrequently been 
GcrmanL 

Cha:riges in the Choroid.-The changes revealed by the ophthalmo. 
scope may consist merely of increased vascu lari ty, of c l oudin c~s rlue !11 

serous effu sion, or of ye llo wish-w hite patches which fade grad ually into 1hc 
sur rou nding choroid, but which subsequently may become atrophied nnd 
be associated w ith retinitis and opacities in the dtreous, constituting tlw 
condition sometimes spoken of as simple plastic chorolditis. Its ori,!!in 
is obscure. It is associated with various cond it ions of disturbance of tbe 
general health, aud has been seen in assoc ia tio n with syphili::., although 
not the form of choroiditis usually ca. u~ed by tha.t affection. Bull, of XC'w 
Y ork, has observed that ir ido-cboroiditis often follows neurnl:ria or the 
trigeminal nene. Tb~ treatnient c<J nsi:.1,ts in the caut ious ndministrntiQn 
of mercury, or iodide of potassium, wit h ton ics, e~pcc i ally iron and qninin, 
and local hlood-lctting to relieve hyperremia. In addition to the vnril'ty 
of cboroiditis just mentioned, it is important to <listinguish the fo lJO\Ying 
clinical forms of choroidn.l disease:-

Disseminated Choroidili."i appear5 in two varietiP.s, the discrete nrnl 
the con flu ent. In the forme r, num erous round white i;pots, with irre;rt1· 
larly pigmented margins, are scattererl throu.:.rh t he fundus, especinll.v in 
the periphery ; in tbe latter. larg-er areas of incom1llete atro1~hy, whi?h ~bn1le 
by imperfectly defined borders into the choroid , are com nnnuled with ~epa
rate patches, or with areas in which tbe pi g- ment epithrlia l layer or t~r 
retina bas become absorbt:cl, exposing the vascular network of t he choro1.d 
(d~f!use exuclative choroido-retinitis). C boroid itic atrophy of the optic 
nerve may ensue, and opacitiei; in t he vi treou~ not infrequcntJ_,, app~nr 
Disseminated choro idi tis in t he vast majority or ca~es is due to acquired 
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syphilis
1 

but in some instances depends upon an inherited syphilitic taint. 
As Ilutchinson bai.; pointed out, moreover, disseminated choroiclitis affect
ing both eyes is occasionally encountered us a famil.'· disease, indepen
dently of sypbili::i, and associated with disorders of the central nervons 
srstem. The treatment should consist in a mild but prolonged mercurial 
cOursc, alternated with the u~e of iodide of pota~sium and the muriated 
tincture of iron. 'l'he prognosis is grave, especially if the disorder is 
widclr spread :rnd the retina and di~k are inflamed. 

A.h:ophy o.f the Choroid, commonly of n local character, is seen in the 
~crerc myopia caused by the elongation which occurs at the posterior pole 
or the eye, and which recei\'CS the name of posterior staphyloma. The 
term sclerotico-choroiditis 7)().~lerw1· is also applied to this variety of cho
roidnl chanµ:e, just as anterim· scterotico-clwroiditis is the name given to 
tbnt inflammatory affection which attacks circumscribed portions of the 
anterior part of the choroid, witb the corresponding portions of the scle
rotic, and wbicb, in aggravated instances, may gh'e rise to staphylomatous 
bulging and gradual loss of dsion, by opncit.\' of the vitreous and cornea 
(~ee pp. 742, 743). Semi-atrophic and atrophic crescents also appear at 
tbe outer margin of the optic nerve in astigmntic eyes, and in such as are 
undergoing change owing to the di~teation of tbeir coats under the influ
ence of close eye-work, aggravated by imperfcclly or improperly corrected 
errors of refract.ion. In superficial atrophy of the choroid the pig-ment 
epitbelium is absorbed, and tLe larger vessels become distinct. Such epi
thelial cboroiclitis often eovNs large areas in the eye-ground. 

Central Smile Choroiditis is confined to the region of the maculn, and 
p1'(':iCllt1' the appearance of a white patch, often of considerable extent, or 
of a circular area exposing the cfoep vessels, which may themselves be 
atrophied and conrnrted into white lines. In the sanH' region is observed 
anotber variety of disease, described by Waren Tay oncl Hutchinson as 
Central Sem'le Guttate Chm·oidilis, which is marked by the appearance of 
numerous white, glistening dots, somewhat resembling the earlier stages 
of albnminurie retinitis, and is always symmetrical, though sonwtimes 
an inten'al of time elapses before the implication of the second eye. 

In the two last-named varieties of choroidal disease, treatment appears 
to ha,·e no influence. Absorption-crescents at the outer side of the disk 
call for enforced rest to the eyes, with correction of the refraction error, 
lucal deplelion, nnd counter-irritation ; if the flisense be rapidly progressive, 
tbe administration of bicbloride of mercury, as advised by Lawson, is a 
u:;cfulmcar;:;ure. 

Punilent Choroiditis is referred to unrler Panophthalrnil'is (page 774). 
Be:;ide the diseases of the cboroiJ which have been described, others 

appear which cannot be definitely clas~i fied: large patches of atrnphy, 
not located in special portions of the choroid, and resulting probably from 
the ab~orption of former hemorrlrni:res; hemorrhagic choroiditis, especinJly 
occurring, as pointed out by Hutchinson, in young men, and resulting in 
numerous spots of atrophy which are not readily distin,i:ruishcd from those 
of lhe syphilitic variety; r·ongestion of the choroid. seen in myopic and 
a:;lhenopic eyes as the result of exposure to prolonged bright Jig-ht and 
heat i. the so.called" woolly choroid," particularly that form "-hich is seen 
n~soc1ated witb immature cataract, and which, as insisted upon by Ri~Jcy, 
i-<bould be lookerl upon as one of the causes of degeneration of the len~: 
anremia of the choroid, characterized by paleness of the fllnclus oculi, and 
often accompnnicll by contra«t ion of the retinal vf'c:.sel.-;, and ruptm·e of 
l!ie cho1·oid, the result of a blow upon the eye, which after absol'ption of 
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tbe effused blood shows itself in the form of a long line of atrophy f>ituatf'd 
in the central region (see page 376) 

Bony Depo:;ils are occasionally found in the choroid, nppnrentlv result
ing from osseous change in previously formed inflammatory lym~ph i ca[. 
careous deposits ore in the same cases often found in the lens and cornea. 

Tuber.ales of the Choroic~ are met. with_ in cas.es of n~ute tuberculo~i)\; 
the coex1;;;tcnce of the choro1dal affection with tuberculos1s of the lungg i!", 
according to Steffen, more constant than with the same condition of the 
pia nrnter. 

Turnon; of the Choroid.-By far tbe most common growth met with in 
this situation is the sarcom.a, which is always primary i much more rarel.r 
carcinoma appears, and is a metastatic affection, the originnl growth 
having usually occurred in the breast, as in a case described by Schn
pringer. In either variety the tumor is apt to contain a certain a.mount 
of mdnnotic deposit. The only treatment to be recommended is exci~ion 
of the globe, which sboulcl, if poosilile, be performed before the tnmor hns 
made its way throug-h the external coats of the e_ve. Wilson, of Dublin, 
records a case in which a cyst containing crystals of cholestearine wn . .; 
developed between the choroid and retina, simulating ,!tliomn of the latter 
structure. Other rare forms of tumor found in the choroid are the sar
coma carcinomatosurn, the osteo-.'>nrcoma, and the cavernous angeioma, 
an example of which has been reported b.V Schiess-Geruu:-;eus. 

Congenital Defects of the Choroid.-Ooloboma of the choroid is a eon. 
genital deficiency of the lower part of this membrane, and appears as a 
large white patch due to exposure of the sclerotic coat, often embracing 
the disk, n,nd not infrequently associated wiLh a similar defect in the iri~. 
This solution of continuity is said always to occur in the lower part of the 
eye-g-round. except in tbe case of nrncular coloboma, but De Schwcinitz 
and Randall ha,·e de~cribed and figured a nasal coloboma. of the choroid. 
Albinism is thnt condition in wbich there is congenital want of pigment in 
the whole uveat tract, aud i::> nssoci.1ted \\."ith imperfect pigmentation of the 
hair of the body. The eyes of albinotic s11bjccts are always defective in 
visual acuity, and usually exhibit marked nysta.µ-muf::.. 

Changes in the Retina.-U:1Jperannia of the Retina, when actire or 
arlerial, is marked by increased vascularity of the disk, and is causccl.by 
O\'Cr-exertion of the eyes under hul'tful conditions and exposure to dazzlmi? 
light; when passi.,.·c or venous, it is cliaracterized by great distention and 
tortuosity of the veins, and results from affections of the general circula
tion, or from cerebral disease or tumor, wbich mechanically ob~trnct the 
central vein or venous sinuses; if severe, it is associated witb serouo cxu
da.tion along tbe course of tbe vesselB. :\!ere capillar.r con,~e~tion, how
ever, does not cbange the appearance of the retina itself, and i~ not alway:; 
easily recognized in the di&k. The treatment consists in removal of the 
cause, with rest of the orga.11

1 
the use of local depletion, countcr-irrirn· 

tion, and tbe cold douche, the administration of tonics, etc. The io!l~ile 
and bromide of potassium are also recommended. A111Emia of the ref1~1a 
may accompany anremia of the choroid, and be associated with cbloroi-1~, 
or may result from disturba.oces of the circulation ns Lhe result of pre~s~re 
on the orbit; the pernicious forms ofanremia produce oodema. ofthercuna 
aud hemorrhages. Pallor of the disks has been observed by Clifford Al\lmll, 
Hugblings Jackson, and Arlidge, during epileptifom1 seizures, and De 
Wecker has seen diminution in the size of the arteries during the ~tnfe 
of pallor. Ra_vnaud bas obsen'ed aoremia of the retina causing amblyopia, 
inc:reased by external heat and diminished by cold. 
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Retinal A nresihesia (Neurasthenic aslhenopia.) is seen among children 
about the age of puberty, and among hysterical and chlorotic women, 
e.;pecially if the subjects of uterine disorders. It is characterized by fluc
tuating visunl acuity, attacks of dim sight, the rapid disappearance of 
objects from view, and apparent contraction of the field of vision. The 
treatment consists in improving the general health, the use of strychnia, 
correction of errors of refraction, and securing perfect reR.t for the eye. 
Hyperre8the:Jia of the retina appears in hysterical subjects, and in those 
wbo have over-exerted the eyes when improperly focussed; it causes dread 
of light, pain, and blepbarospasm. It may be associated with neurasthenic 
a!3thenopia. It calls for fuactional rest, with the use of suitai.Jle glasses 
and of tonics. 

Retinitis is very often associated with choroiditis, and not infrequently 
with iritis. r_t'be distinjruisbing characteristic of retinitis is loss of tram: .. 
parency in the retinn.1 either diffused or in more or less circumscribed patches, 
and associated at a later period with serous effusion, in many instances 
with hemorrhages, and in certain \?ariPties with the deposit of pigment
either as a symptom of the special type of the disease, or as a result of 
the absorption of effused blood. Slig:ht retiniti:5 or cboroido-retinitis bas 
been obserred in the macular region, following prnlon;:recl gazing at the 
sun, usunlly during an eclipse. It is convenient to recognize the following 
varietiesoftbedisease:-

Syphilitic Retinitis sets in from six to eighteen months after the incep
tion of the primary affection. It occurs also in hereditary syphilis, and 
usually attacks both eyes. It is frequently associated with choroiditis 
and with opacities in the vitreous. 'l'hc ophthalmoscop.e reveals diffu ~c 
hnziness 1 tortuosity of the retinal vessels, increarnd vascularity of the optic 
disk with imperfect differentiation of its margins, and sometimes hemor
rhages. Amblyopia, night-blindness, micropsia 1 n.nd annular defects in 
the field of dsion are prominent symptoms. The disease is chronic in its 
nature, and tends to frequent relapses. Mercury is the best medicinal 
ageat, and disuse of the eyes, with local depletion, is indicated. 

Retiflitis Pigmenfosa is characterized by a deposit of pigment matter in 
the retina, beginning in the periphery, and1 because arranged in stellate 
spots, with intercommunicating processes, often compared to the so.called 
"bone-corpuscles." Night-blindness is one of the most prominent symp
toms, and is accompanied by progressive contraction of the field of vision, 
which goes on until the disea::e, which is incurable, produces total blind
ness; though, as the course of the affection is very slow, old age may be 
attained before this consummation is reached. Strycbnia may be given in 
the treatment of this affection, and temporary improvement in vision has 
followed the use of the continuous current, in the hnnd~ of Standish and 
Derby, in this country, and of Gunn, in England. Arlt bas given the 
~ame !1etin1°fi/j Nyctalopica to certain cases of inHamruntion of the relina 
rn which the patients see better in the evenin:.r than in ordinary daylight. 
The treatment which he recommends is functional rest, witb the use of 
colored gl.nsfies and the administration of mercury. 
Al~umiiwric Retimtis appears usually with the chronic types of renal 

~ffecuon, especially with that rnriety known as interstitial nephritis, but 
IS see~ also with the albuminuria of pregnancy. It begins usually with a. 
grouping of yellowish dots, somewhat radially arranged, around the 
macula, and goes on to extensive involvement of the retina, with the oc
c~rrence of .fatty degeneration, hemorrhages, and implication of the optic 
~isk, prollucmg a picture of the highest grade of papilla-retinitis. Some
times the retinal lesions predominate i in other instances the optic clil'.--k 
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::;ulTers SC\1e1·ely, its appea.rance resembling that seen in tbe neuritis which 
follows cerebral disease. The prngnosis is grave, Bull 1:;statisticsshowinrp 
the occurrence of death within n year in more tban half of the cal:ies. Tb; 
treatment is that adapted to ameliorate the renal disea!-:e by which the 
retinitis is ca.used; the muriated tincture of il'Dn and small doses of l1ichJo. 
ride of mercury a_nswer a useful purpose. In the neuro-retinitis of prcg. 
nancy, Pooley, Risley, and other surgeons have recommended the induc
tion of premature labor. 

Diabetic Retwitis is one of the ocu lar affections which sometimes occur 
during the course of saccharine diabetes. The visual disturbances in tbis 
a.ffection, of which a number have been recognized and de£:crihed, hare 
been especially discussed by Hirschberg, in Germany, and by :Moore

1 
in 

this country. 
Leucocythaml'iC Retinitis is a rare affection which, according to Leber, 

appears in not more than one-fourth of all cases of leucocythremia, and 
frenerally with the splenic rnriety of the affection. When fully developed, 
this disorder presents a striking ophthalmoscopic picture : an orange-col
ored fund us; broad, pale, often tortuous retinal ve ins; numerous hemor
rhages; and yellowish spots due to extravasated leucocytes. 

Hemorrhagic Retinilis.-Hcmorrhages may occur in any form of reti
nili::;, more particularly in the nephritic, or may appear in the form of 
numerous linear hemorrhages from other causes, such as heart-llio:ea~c. 
gout, atheroma of tbe ret inal vessels, thrombosis of the trunk of the cen
tral \-·ein, or suppressed menstruation. Apoplexy of the retina is a name 
gi\1 Cn to cases of extensive extravasatiou, often of obscure origin, but 
):)Ometimes related to senile changes in the \-essel::;. Occasionally single 
large hemorrhages occur in the macnlar region, probably from rupture of 
an artery, and cause great defect in vision. 'l'he treatment consists in 
obviating a recmrence of the hemorrhage by endeavoring- to remove the 
cause, if this can be ascertained. Ad\'antage may perhaps be derived 
from the use of iodide of potassium in hastening the absorption of the 
effused clots. 

Detach men( of the Retina mn.y occur in cases of extreme posterior stophy· 
loma, or rnay be due to loss of vitreous, to hemorrhage or serous elfusion, 
or to the growth of tumors of t he choroid. Nordenson,s researches hare 
confirmed Lebe1"s theory, that spontaneous detachment is due to sbriuking 
and traction of a diseased vitreous. Retinal detacbrnent is more frequent 
in men than in \Yo men, and myopia is the most frequently associ~ted err?r 
of refraction . An attempt may be made to evacuate the subreunal ftu1d 
(as originally suggested by Sichel ) by puncturing the sclerotic with one or 
two 11eedles1 pas::-cd through the sclerotic and vitreous, as advised by Yon 
Graefe and Bowman; or with a. delicate troca.r, a:-1 recommended by De 
Wecker, who at one time employed drainage of the suhretinal space _by ~he 
introduction of a gold or catgut tbread; Galezowski prefers asptr~uon 
without drainage. rrhe best operation is scleral puncture, made ~nth a 
narrow Graef e's knife thrust directly through the sclera and cbor?1d, ~nd 
turned slightly upon its axi!S during withdrawal, the subretinal ftu~d being 
allowed to drain away. lridectomy and sclerotomy (Wolfe, Abadie) ha\·~ 
been employed in cases of retinal detachment, but are condemned. b) 
Landolt. Schoeler's method consists in injecting iodine into the sub~etmal 
space; bis own reports are favorable, but many cases have terminated 
badly in other hands. Dianoux and Green have derived adva~~age from 
the hypodermic injection of pilocarpine, which is the best med1crnal tr~ot· 
meat, and may be alternated with the use of diuretic doseg of the salicy· 
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lntesj Guaita records amelio;ation from instillation~ of e::;el'ine. 1'he 
tlor•al position and a rompress111g banda,!:e have somet11nes prov ed useful. 

Embolism of the Central Artery of lht:J R11tina produces contraction of 
holb i:els of retinal vessels, but particularly of the arteries, and is orten 
accompanied witb sub-rf'tin_al effus ion and the characteristic cherry-red 
i;pot in tht• ucighborhood ot the macula lutea. Embolism of the retinal 
artery often depends upou the existence of cardioc valvular disease of the 
left s.ide. 1t produces sudden and total blindness, anrl is rarely recovered 
from. 1 In recent cases, massage of the eyeball is recommended by Mules, 
Uir:;cbberg, and others, and has been employed with good re~ults 
Tumor~ of the Retina.-Cystic degeneration of the retina is ocrasion

alJY obserrf'd in an eye which has long- been blind, and may require ex
rision of the globe, if the disease should produce pain and threaten the 
integrity of the other eye. rrbe Ul0:3t common retinal tnmor, howe\·cr , is 
the Glioma, which niu~ an almost malignant course, and wns indeed 
forrnerl_\' considered to be of an enccphnloid character. It is a cli~ease of 
early childhood, and may be congenital. '!'he g-rowth begins in the gran
ular layer of the retina, which is usually detai.:hed; it often fills the eye
ball and spreads by contact to the choroid, or posses along the optic nen·e 
to tbe brain; or it may burst forth at the cornco-scleral margin, and form 
a rapidly growing fungous mass. '!'he only t1'eatment to be recommended 
i:- early excision, which may be required in the case of both eyes, if both 
IJc nffected. The disease often recurs in the orbit. In young children, in
flammatory and purulent changes in the vitreous, the result of arrested 
indo-choroiditi~, occasionally s imulate glioma rlosely, and ha\·e recei\•ed 
the unfortuuate name of pseudo-gliurna. In any case of doubt, the eye 
r:;houldl>cexciscd. 

Changes in the Optic Papilla. Optic Neudtis.-T,,·o forms baYe 
been recognized, distinguished by Von Graefe as "descending neurilis 1

' 

and ''choked dzslc; 11 but inasmuch as tbe~e names refer to a distinction 
thepalhological basis of which is unsettled, Leber bas suggested the general 
tcrru ''papilliti8/' which describes the appearances of the congested or 
inflamed disk, without reference to its etiology. Thi~ name is employed 
also by Gott·ers. Nettleship, Swanzy, and Deut~chmann. The optic 
papilla is at first Rwollen and congested, afterwards assuming the pt::culiar 
"woolly" appearance; the \1eins are distended and tortuous; the arteries 
grow smaller and arc hidden in the grayi~h swelling, the strire of which 
extend from the disk into tbe surrounding retina, while on or near the 
papilla flame-shaped hemorrhages may appear. When tha changes a.re 
not con6ucd strictly to the optic nerve, but involve the surrounding retina, 
the term 11euro-1·etinitis, or papilla-retinitis, is suitable. Vision, as origi
nally pointed out by Ilugh\ings Jackson, may be retained until a late period 
of the alfection. 'l1 umor of the brain is the most common cause of optic 
n~uriti s, and usually or iginates a l1i.zh grade of the affect ion-the "choked 
d1l'-k" of the oh.ler nomenclature. Tubercular mcninzitis is t be nr.xt most 
usunl caui:;e, l>ut the condition arises also uuder th0 influence of aUscess 
of the brain, inflammatory and other changes in the orbit, exposure to 
colcl,.s.uppression of the menstrual How (under which circumstances the 
neuritis n:iay hE> monocular) anremia., syphili s_ urremia, lead-poisoning, etc. 
The relation of brain tumor to optic neuritis bas been tbe subject of much 
!ltudy. According to some obst!rvers, the increased intra-cranial pressure 
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causes dropsy of the intersbeath of the optic nerve (which is nenrlr 
always found on careful examination) by forcing tbe subarachnofrl 
fluid along this subvaginal lymph space. Deutschmann's theory (188i) iK 
that the inflammation is due to certain" irritating elt•ments," which find 
their way from tbe neighborhood of the growth to the bulhar end of the 
uerve, and there set up a neuritis which trarnls upwards-the ''chokcddi.-;k" 
depending not upon compression, but the compression upon the pnpilliti.~ 
'!'be a:::cending course of the neuritis has been denied by Edmunds nvd 
Lawford, who with Gowers., Brailey, and other observers, maintain thnt 
in the majority of instances a cerebritis or meningiti~only dii:;coverabl<' 
perhaps with the microscope-is present, and that this originate~ an in
flammatory process which descend5 thro11g-b the optic nen·e. The olll 
view of Von Graefe, which assumed a venous obstruction n.nd impccl£'d 
outflow of blood, has been abandoned. The prO!JilO:sis depends upon the 
causej in many instances it is unfavornble. Mercury, iodide and bromide 
of potassium, and pilocarpine, with local blood-ll•tting", al'e the rcmcdie~ 
commonly employed. Neurotomy, or slittiny the i;heath of the optfrntirve, 
has been advantagf'ou:;ly re::;orted to by Wecker, Power, n.nd Brudent>ll 
Carter. 

Excavation, or Cupping of the Optic Papilla.-A slight depression ia 
the centre of the optic disk may exist in the normal state, constituting 
what is known as the physiological CUJJ. In glaucoma, n. much more 
marked and abrupt form of cupping is observed i the most dL~tinrtivc 
characteristic of this condition is the bending of the retinal vessels at the 
margin of the optic disk, the whole of which is occupied by the ylatito
matoiis cup; if the excavation be very deep, the retinal and papillary 
portions of the vessels ruay be ~eemingly quite disconnected. A fhirrl 
form of cupping often accompanies atrophy of the optic 11erue, a condition 
which mny result from the pressure of intra-orbital tumors, from di::en~e 
of the brain or spinal cord, or from the abuse of tobacco, etc. 

Tumors of the Optic Nerve.- Various forms of morbid growth are met 
with in this situation, as myxoma, glioma, and myxo-sarcomn; there are 
mmally in these cases double vision and protrusion of the eyeball, with 
diminution of the field of vi~ion, or nmblyopia; the treatment conoiflts in 
removal of the tumor, which Knapp has succeeded in effecting- in one ca~e 
without removal of the eyeball. Tumors in this region have been well 
studied by Frothingham and Ayres. 

Atrophy of the Optic Nerve.-'l'his is divided by systematic writer~ 
into prima1·y, secondary, and con!lecutive or post-papillitic atrophy, h~
which is meant that form which re~ults from an antecedent ncuriti.:. 
Atrophy, with impairment or lo~s of \•ision, and without any recogniz~hlP 
primary lesion of the eye, may result from dhma.se of the brain or spinal 
ford i from sudden suppression of tbe menses or other uterine disturboor·1· 
(eren from pregnancy); from profuse hemorrhage; from reflr.x irritMion, 
a::: from a carious tooth; from compression or the optic ncrre or tract: 
from the toxic influence of tobacco, alcohol (described nl:so as retro-ondar 
neuritis or central amblyopia), lead, quiuia, or bisulphide of carbon; 
from urremic poisoning, diabetes, etc. Primary atrophy may nlso_ appe_a~ 
without known cause. Sometimes it is distinctlv hereditary, as in ca~e:-i 
described by Leber, Norris, and Habershon; and "in rare cases it bn5 l1el·n 
associated with persistent dropping of watery fluid from the nose, as n·-

~~r~f1d c~!e~t~t:l~~~;;afa~~es:!~e8 ~/tthe ~~~~)~fJs~;~~· i:tn~~~f:~e~1c:1 ~,:-{1b 
the circulation of the nervous structures concerned in vision, or, in pcrmn
ncnt cases, atrophy of the fibres of the optic nerve. Iu advanced atrophy 
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from cerebral disease the pupils nre usually di lated; in spinal di5:ease, es
pecially in locomotor ataxia, even though the degeneration of the n~rvc 
fibres may be in an early stage, the pupil is commonly contracted (spinal 
'l?H/Ollis), does not react to light and shade, but contracts in the effort of 
ac'commodation (Argy ll-Robertson pupil). The field of vision is differently 
afft>Ctcd in different cases; thus the centre, or the pel'iphcry, of the field 
may be chiefly involved, or the loss of sight may involve just half of the 
firld (hemiopia), \' ision being perfect on one sitle of' a vertical line and 
ab~ent on the other. I have seen a well-marked case of hemiopia follow
ing a fracture of the base of the skull. In tobacco an 1blyopia tbe defect 
in the field of v ision consists in a central dark area (scotoma), usually 
oval in shape, in which particularly tbe perception for red and green i:-: 
lost, the periphery of the field being norrual. Similar scotomata are fou11d 
n~sociated with retro-bulbar neuritis from other causes, and have been ob
served in locomotor ataxia. 

The freatment of optic atrophy consists in endeavoring to remove the 
cause, ,,·hen that can be ascertained i when resulting from disease of the 
central nen·ous system, the prognosis is extremely unfa\'Orable. Nagel, 
Chisolm, Bull, and Harlan have derived advantage in some of the~e caseii 
from the use of strycbnia. Tbe drng may be administered hypodermically, 
or, which Chisolm now prefers, may be g-i\'en by the mouth in quantities 
varying from 1

1rr to ~ grain daily, in dh·icled closes. Quaglino and Bull 
speak favorably of the use of bromide of potassium in cases of alcoholic 
amblyopia. laha lntions of niLrite of amyl have been succeRsfully used by 
Swanzy. Parnard has stretched both optic nen·cs, but with little if any 
benefit. Galrnnism bas also been employed, but \Vitbout much nvail. 

AlllBLYOPIA FROM EXTRA-OCULAR CAUSES .AND FUNCTIONAL DISTURBANCES 
OJ.' YISION. 

Nyctalopia, 1 or Night-Blindness, is n. functional condit ion, consist
ing in a dimini!5hed sensibility of the retina, due apparently to exceRsi,·e 
exposure of tbe eyes to light, together with a debilitated and especially a 
scorbutic condition of tbe system. It is most common among residents in 
tropical countrieR, soldiers and snilors, etc., and has been occasionally ob
!'en·ecl in large ~chools, usually in the spring or early summer, as noted Ly 
Snell and Nettleship. Endemfr· Nyctalopia prevni ls in certain rountrif':-:, 
ei-pecinlly in Russia, durin~ the Lenten fasts. The affection is usuall.v 
as!;ocintcd with tbc appearance upon the conjunctiva of Rmall scales which 
arc composed of seba<:Pous matter and epithelium. Th is affection must 
not Ue confounder! witb Retinil'is Pigmentosa, in which night-blindness is 
a frequent symptom; in true nsctalopia no morbid changes whatever arc 
revealed by the ophtbalmot-cope. The treatment consists in the adminis
trntion of tonics, especially cod.Ji\'er oil, with the use of dark-colo red 
glas~e~ to protect the eyes. If the disease can be trnced to scurvy, or to 
mol~riu l fever, remedies suitable to those nffrctions must be emplo,·ecl 
Instillation of a solut ion of strychnia (gr. j-f3j) is recommendel by 
Walker. 

riJ;:fu~~!i~i~'.~.~~~,;:~~;;~~~i~.~~~:gi~~tf ,~::!~J;~~~~l~~;;;;ii~~;;~g~: 
~~4~~lt)t!enlull and Prof. Tweedy m thti Ophtlialm1c Hospital Reports, vol. x. pp. 
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Snow-Blindness, or Ice-Blindness, is n condition annlogous to 
nyctalopia, resu lti ng from exposure to the dazzl ing reflection from snow 
or ice, and accompanied by pain , drPad of ligbt, and occas ional hemor
rhages into the conjunctiva; the eyes should he shielded by colored gla~~e::; 
and ton ics admin istered if the patient's general condition demands tbei; 
use. A simi lar affection has been observed as the result of exposure to 
the electric light. 

Hemeralopia, or Day-Blindness, is a rare affection which has 
been observed in cer tain ca:ses of congeni tal arnblyopia. 

Color-Blindness, or, as Dixon more accuratt!ly terms it, Acritoc!tro
macy, is a defect of vision in wh ich the power of distinguishing one or 
more colors is lost. Usually red and green nre the two colors which are 
confused together, but in some cases vision is achromatic, all colors alike 
appear ing as wbite, black, or gray. Color-blindness is usually congenital, 
but may result from disease; achromatic vision existed 1 as a temporary 
condit ion, in a case of optic neuritis observed by Chisolm. When con
genital, the affection ii:; probably incurable. Examination for color per
ception has been especially studied in this city by W. Thomson and by 0. 
A. Oliver. 

Erythropsia, or Red· Vision, is an interesting and rare condition 
which, in most instances, bas been noted after t he extraction of senile cata
ract. Bromide of potassium has been recommended as a remedy. 

Micropsia, or t hat cond ition in which objects appear too small, and 
Megalopsia, the opposite condition, in which they appear too large, 
have been seen in hysterical cases, a nd the former is not infrequently cau:;ed 
by syphilitic retinitis. 

Acco1'ot0DATION AND REFRACTION. 

Accommodation is the power of self-adjustment which an eye pos
sesses, by means of wbicb objects at various distances are equally well seeo. 
This adjustment is accomplished by a muRcular effort (on the part of the 
cili::iry muscle), of whicb the individual is, howe,·er, usually unconscious 

Refraction is the passive power by which, when the eye is at re:;t, 
rays of light are brought to a focus on the retina; it is a purely physi.cal 
property, depending upon the shape of the eye and of its various refracung 
media, as the cornea, lens, etc. 

The various anomalies of refraction and defects of accommodation, to 
w hich tLe human eye is subject1 have received of late years a great deal.of 
attention from ophthalmolog ists, and the means by which these anomel.1es 
and defects may be recognized and corrected ba,·e been thoroughly studied 
and systematized ; for information on these topies

1 
I must, however, refer 

the student to special treatised on the subject, contenting myself with men
tioni ng and explain in g the principal terms employed. . 

Emmetropia.-'l'his is the normal condition; an eye h; emmetrof1C 
when parallel rays are con verged to a focus on the retina by the refracure 
power of the eye itself, without any effort of accommodation. . . . 

Myopia or Brachymetropia (Short l:iight).- ln this cond1t1on, di~ 
tant rays are brought to a focus in front of the retina, the image for~ed 
upon which is t herefore indh;tinct. Myopia is usually due to an elongation 
of' the aotero-posterio r diameter of the eye, and commonly r.esult~ fro~ a. 
prolongation of the posterior half of the eye, often accorupan1e~ w!th thi~
ning of the sclerotic and partial atrophy of the choroid, const1tutrng E°!)" 
kel~~~:n 8~?tt~l~~:~.Y !~~I~0o11f~~!: 0~;n;~~~!~e~l~'~~i~1s:n~ ~::~:v~b!l:;~~~ 
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odical use of atropia 1 as recommended by Schiess, Wind5or, and Derby, is 
advi~able. 

Hypermet ropia, o~ Hyperopia, is n. condition e~actly the _rever;;:.e 
of the preceding; bere, d15tant rays come to a focus behind the return, the 
imao-e on the latter being of course indistinct as in the previous case. A 
bql~rmetropic is usually smaller than an emmetropic eye, particularly in 
il:; antero-posterior diameter, whence it bas a flattened appearance. .Ac· 
cording to Stevens, hypermetropia and imperfect equipoise of the external 
eve muscles are ofteu associated with nervom; disorders, particularly 
chol'ea and epilepsy. Headache is a constant symptom. Hypermetropia 
requires the use of convex glasses. The local use of Calabar bean is 
recommended by Magnus. 

Ametropia 1 is a general term embracing both of the preceding condi. 
tioas, as well as astigmatism; it is therefore the opposite of emrnetropia. 
For its intelligent correction by suitable g-Jasses, atropia, or some other 
mrdriatic,, should first be employed, provided that the patient is under 

rorx~t~;~l~::s:Cri: i: l~~~~~~~~~se~ i~:,t~fcobc~ll~~· ;:g~~t~l~g power \'aries in 
difl'ereut meridians of the eye, aod it may be regular or irreqular. In 
,.egular astigmali~m1 1 one principal meridian may be emmetropic, and the 
other amelropic (simple astigmatism) i or both principal meridians may
he 11metropic, but of the 5'ame character (compound astigmatism) i or one 
principal meridian may be h,rpermctrnpic and the other myopic (rnfa:ed 
a~tigmatism). ]JTPgular at;ligmali:mi consists in a difference of curva. 
ture in the different pa1·ts of the 8anic meridian, a.ud may have its seat in 
l•ither the cornea or the lt:n:'i. It is often caused by ulcerated and conical 
('ornea. The remed.Y for regttla1· astigmatism is the use of cyl indrical 
~las"Ses, measured after tbe ciliary muscle has been completely paralyzed 
by a suitable mydriatic, or by measuring the radius of curvature of t he 
cornea in its two principal meridians w ith an ophtbalruometer, tbe most 
practical instrument beiag the one devised by J a.val and SchiOtz. Many 
pei·sons have slightly astigmatic ''ision without kno\viag it, but in nu mer. 
ous patients e,·cn moderate degrees of this refractive defect produce vio lent 
hendachl' aud a variet'T of reflex disturbances. 

Anisometropia is tbe term which de:; ignates the state in which the 
refraction of the two eyes is unequal. 
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Aphakia is an anomalous state of refraction caused by the ab~eoee of 
the crystalline lens, as after cataract operations. Aphakia renders the 
normal eye markedly hypermetropic, whi le it diminishes m.\·opia, end 
may even make a myopic eye emmetropic. The remedy for epbekia 
{which is accompanied by loss of accommodation) is the use of powerful 
con,·ex lenses. 

Presbyopia is a d iminution of the range of accommodation, interfer. 
ing witb vision of nea r objects, while distant vision remains unimpaired. 
Presbyopia is an almost constant attendant upon old age, and can scarceh· 
be looked upon as abnormal : the treatment ronsisti:i in the use of conre'X 
glasses. 

Para lysis and Spasm of the Ciliary Muscles may each be a 
cause of loss of accommodation. 'l'he Caiabar bean may be used for tbe 
former, and atropia for the latter, condition. 

Asthenopia, or Weak Sight, may depend upon exhaustion of thr 
power of accommodat ion in cases of hypermetropia and asti,!?meti~m 
(accommodative osthenopia), upon a disturbance of the normal balanre of 
the external ocular muscles (muscular asthenopia), whkb creates a ten · 
clency for the visual lines to depart from parallelism (insufficiency of the 
old, heterophoria1 of the new classification), or upon a neurotic condition 
associated with functional d ist u rbanre of the retina (neurasthenic asthen. 
opia). The first cond it ion requires the use of suitable (convex or cyJin. 
clrical) !!lasses i the second may demand tenotomy of the opposing muscl~, 
provided th is possesses distinct preponderance, or the use of appropriate 
pr isms; and the third, in addition to proper glasses, calls for measure~ 
selected to relieve the g-eneral nen·ous depression. 

As pointed out Uy S. W . Mitchell, H iggens, Carter, Piorry, and otber 
writers, asthenopia may l?ive rise to cerebral symptoms, such as beedacbe, 
g-iddiness, etc., and may thus be mistaken for intracranial di~ea~e . Insuffi
ciency of the '·ertical muscles (hyperphoria) has been especially studied 
as a cause of functional nervous disorders by Stevens, Ranney, and Webster. 

Gu.ucOMA. 

Glaucoma is the term which was formerly applied to all cases or in~· 
paired vi:-ion accompanied by a greenish hue of the pupil, and not mnn~· 
festlv due to Jci;ions situated in front of the iris. T be affection was rerl· 
ou:;l}· supposed to consist in an abnormal condition of the vitreous, retin~ 
optic nerve, or cLoroid, but its pathology was not well understood unt.11 
quite recently. \on Graefe, who showed that all the symptom:; of tb1~ 
formidable disease were due to increased intraocular tension, belie,·ed that 
this was due to the augmented volume of the vitreous and aqueous .humo~~. 
probably originating in an irido-choroiditis. It is impos~ible to d1:11cu~ ~ Ill 
this place the numerous theo ries which h1we been brougbt forward .to 
explain the mechanism of glaucoma, or the nunierous inHstigati~n:; \\'~ll'h 
ha ,.e of late been undertaken to elucidate the patholo~y of th1:-: ~enou~ 
di:::ea~e. The labors of ~ l ax K nies, Adolph Weber, Braily, and Pr1etolli!.\ 

~~:~~·e~8h~a~ s~~~~ i ~sr;~~~I~~· &r:td~~~~:~s~:reii~~d i~e~~~:ti?!! ~~~c!~~
1

;d 
in the onset of glaucoma; serosity of the fluids plays an 1mp?rtao1 part 
in those forms which present a deep anterior charuber and a w1de 

1
·filtre· 

t The clasi;iification of Stevens ha~ be~n l~ r~ely a.dopted: n,rerophorio1 .or a tt>n/~r: 

?!t!~1~i )~i!~~~\o11~i~e{ i~;~;J~~~;;;i~~ist~~ ~8x~~v~~)~da 1~~ tc~:Y;)~;~;2:;;: g;:~:~~:;;~ ~f ti:~ 
v~rtital muscl~s). Th~ statt1 of physiological t'QUilibmnn 1s call~ orthophona. 



GLAUCOMA. 773 

tion aoglej" and obstruction at tbe 11 filtration angle 11-or angle of the 
anterior chamber-is a part of the glaucornatous process i11 the vast major
itr of cases. 

·'l'be distincti\·e Symptoms of g-laucomA. are increased hardness or tension 
of the eveball i climiuislied sensibility, and, at a later period, haziness of 
the rorilea; distenlion of the ciliar_v vessels; dim inution in the size of tbc 
anterior ch:unber; sluggishness and dihita.tion of the pupil (which has a 
.••reen hue); partial atrophy of tbe iris i and lastly opacity of tbe crystal
~ne Jens. By the opbthahuoscopc, the retinal i.trteries are seen to pulsate; 
the optic papilla presents the characteristic glaucomatous cup (page 168), 
and is surrounded by a yellowish band (glaucomatons halo); tbe vitreous 
appears cloudy : and hemorrhages into the deep structures of the eye may 
he observt>d. Vision is usually hypermetropic and presbyopic; tbe field 
tJf vision becomes contracted, especially in its nasal half; amblyopia, at 
first periodic, ends in complete ama.ul'osis; halos or prismatic spectra are 
~een on looking at tbe Oame of a candle i and pain, more or less intense, is 
felt in the eyeball , and along the course of the opt ic nerve. 

Glaucoma is usually met with in persons past the niiddle peri od of life, 
irnd is especially frequent between tbe a~es of 55 and 65; it is rather 
more frequent in women. except the very chronic form, which is said to 
he commoner in men. It may arise i;:pontaneously, or may be due to some 
injury, or anlececlent inflammation or disturbance of the general circula. 
tion, resulting in ocular congestion in an eye predisposed to the disorder 
br changes in tbe ciliar_v region. It is said to be occasionally traceable 
to the shock of mental or moral emotions, and has been seen in associatior1 
with neuralgia of the fifth nerve. Scboen and Theobald argue in favor of 
Ul:itigma.tism, where the meridian of least refract ion is vertical, or nearly 
so, as a factor in the production of glaucoma; and obstruction of tbe cir. 
c:umlental space and consequent rise of pressure may fo ll ow the increased 
size of tbe lens due to adrnncing years, unusual smallness of the ciliary 
area in b.q>erruetropia, or abnormal enlargement of the ciliary processes
faets especially dwelt upon by Priestley Smith. Various forms of the 
rli:;case are recognized by sy.stematic writers, as rtlaucom,afulminans, in 
which the symptoms may be fully developed in a few days or e,·en bours; 
the acute, sab.acule, and chronic or simple glaucoma, which progresses 
rery slowly, uuassociated w itb any of the so-called inflammatory symp
toms-.pain, lachr.vmation, and discoloration of the ir is-but which steadily 
ackanccs with increased failure of central sight and contraction of tbe fie ld 
of rision; the consecutive or secondary glaucoma, caused by iotraocular 
tumors, dislocation of the Jens. serous iritis, and extensive posterior syn· 
rchi:ei and, fina.lly, the so-called hemorrhaqic glallcoma, in which the 
earliest symptom is the occurrence of hemonba~es into the retina. 

Diayno!>iis.-It is of the utmost importance that acute glaucoma should 
lie r~cognized, if possible, in its very iucipiency. 'L'he most usual pre· 
morntory symptoms are failure in the umplitude of accommodation and 
fre9ucnt desire to change tbe reading glasses, periods of temporary ob~CU· 
rnt1on of vision, and the appearance of halos surround ing the lamp lights. 
'.l'hc glaucomatou::; attack it:-;elf has frP.quently been mistaken for a" cold 
111 ~he eye,,, for irit is-when the disease has been a,!!'gravated hy the instil. 
lallon of atropia, which under all circumstances is contraindicated-and 
for rheumatic ophthalmitt. The dilated pupil, the deptb of the anterior 

~~at~~c~·~!~:.a~1:n~~:~ssti:a~:dt~:y c~~f1~:Li~~d~v~~~vt~1: 1 i.d;:r~1:~·::s~l~e t~~~1°p~ 
toms which should prevent so fatal an error. 
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The T7·ealmenl of glaucoma consists ei:.sentially in the ncloption of mean .. 
to lessen the intraocular tension. In mild cnses1 ndrnntage may no doubt 
be derived from the assiduous use of e5'erine or pilocarpioe, and a re,, 
attacks have certainly been cured by their use, while they nre of th~ 
greatest sel'vice in cases in which it is necessary to defer operation. Leecht· .. 
hot compresses, purgation, and analges ics are indicated lo rclie\'C the pain_' 
In the majority of instances no time should be lost in resorting to iridef·. 
tomy, which, under these circumstances, should be performed as dirf'cterl 
at page 748. The benefits to be expected from this operation, for the 
introduction of which we are iudebted to Yon Graefe, arc in inverse pro
portion to the duration of the disease; thus, if employed during the form. 
iag- stage of the affection , n perfect cure may be reasonaLly hoped for; nu 
early operation, eHn in fu11y developed acute glaucoma, will probablr at 
least arrest the course of the disease, and pre\'ent further deteriomtio·a of 
sight; wh ile in chroo ic g laucomn , if the structural c:han~es are far ad\1anet>d 
before the nature of the case is recognized, comparati\'cly little can be ex
pected from any mode of treatment. Nettleship believes that tbe state of 
the pupil and its reaction to eserine furnish a good prognostic ~uide for 
operati,,e interference in chronic glaucoma. Here also, as elsewhere, an 
early operation 1 before much contract ion of the field has occurred, is greatly 
to be desired. 

Other operations for the relief of g laucoma have been practised, and with 
alleged guod results . 'l'hus, repeated paracentesis of the c01·nea is highly 
recommended by Sperino; trephining the cornea bas been tried by Arg)·ll 
Robertson; stretching the externnl nasal nerve hy Badal, Trous!l'cau, nnd 
W. 0. Moore; cylicotomy, or division of the ciliary muscle, by Jlancocki 
and puncture or incision of the sclerotic (sclerotom.y) by Quagli110, Wecker, 
Lefort, Spencer ·watson, Bader, .Mauthner, and other surgeons. Sclerotvmy 
is performed by passing a Graefe's cataract-knife through the sclerotic, one 
millimetre (half a line) from the margin of the clear cornea io front oftbl· 
fris, and hl'inging it out at a corresponding point on tbe otber side, son~ 
to include nearly one-third of the circnmference; the puncture and counter. 
puncture are then ealarged, but the central quarter of the sclerotic flap, and 
the whole of the conjunctiva, except where punctured, a\'e left undiridecl. 
The weight of testimouy in favor of fridect01ny is, however, such that th.e 
surgeon will usuall.Y hesitate to delay the latter operation while cxpcr1-
mentiog with a ny other mode of treatment. 

AFFECTlONS OF TilE ENTIRE EYEBALL. 

Panophthalmitis, or In.ftommation of the Eyeball, may result from 
traumatic causes, occa::iionall y, though rarely, following operatioosi ma.\' 
be idiopathic; may fo llow perforation of the cornea. from deep ulce~:<, 
especially those associated with snrn llpox; or may he an incident of pyrem~n, 
and occur as a further sta~e of purulent cboroiclitis, when thiti is meta:;tnue 
or as seen associated with epiclt:>mic cerebro-spinal meningitis und othl'r 
diseases. rrhc symptoms are those of deep-seated inflammation !?euerally, 
with such special phenomena as are traceable to the implication of tbe \"8· 

rious ocular tissues. The disease usually terminates in !·mppurntion ~nil 
rupture of the globe, or in sloughing of the cornea. 'l'he trealmen~ dur.1 .n~ 
the early stages consists in the u~e of cold applications to allay paio, " 1.th 
local depletion 1 scarification of the conjunctiva, and instillation of atropm. 

~~);:~~:~ ~(at ~~~c~·c~~~~~~~ d~~eu ~~~~e~he0~;;11 ~~f t~~~!1er·~~~1hy1 a:h,~
8~~~;\l;: 

lishmentof a corneal fistula. " 'hf'n suppuration hati occu1-rcd, warm shouM 
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be substituted for cold applications, and a free incision should be made into 
the sclerotic as soon as t he preseuce of pus is detected, while quinine may 
be exhibited internally, and morphia, if there be much pain. If the eye· 
ball be totally disorganized, excision may be required. Opinion differs 
among surgeons in regard to the advisability of enuclea.li ng the globe 
durin~ the acute stages of purulent inflammation, some opera.tors declining 
to perform excision under such circumstances, in the belief that meningitis 
is Hable to follow, while others do not recognize such a danger, and do not 
hesitate to operate. 

Sympathetic Irritation and Sympathetic Ophthalmitis, 
11.ffectious in which one eye is implicated as the result o f disease or injury 
of the other, are especially apt to occur in consequence of wounds in volving 
the ciliary region 1 particularly if complicated b.v the presence of a foreign 
body. .According to C. Higgens, they often follow the operation of sch.'
rotomy, and Guan has shown that sympathetic opbthalmitis may follow 
perforation of the cornea with implication of the iri.s, rupture of the ci liary 
refrioo with blunt instruments, old corneal ulceration, cataract extracti?n, 
and the needle operation, when associated with iritis. Sympathetic Irrita
tion, or Sympathetic Neurosis, is a functional disturbance, and is charncter
ized by weakness of the sympathizing eye, failure of accommodation, tem
porary obscurations of sig-ht, pbotopbobia, and subjective ~ensatious of 
dark and colored spots, fla shes of light, etc. It shou ld be treated by the 
prompt rcmornl of the exciting eye. Symvathetic Ophthulmitis is usually 
dc\'eloped five or six weeks after the reception of an injury, though some
times not until a much later period; in Gunn's collection the shortest 
interrnl was 14 day~, while the longest interval was 39 .vears. In its com
mon form it appears as a severe il'idocyclitis, though it may occur as a 
serous iritis, 01· as a retino-choroiditis. While sympathetic opbthalmitis 
mu.y originate in an attack of irritation, such is not necessarily the case, as 
it more usnally begins without such antecedent symptoms. Gunn, a:; 
quoted by Nettleship, has ohsen7 ed a marked oscillation of the iris when 
sympathetic irritation is about to develop into inflammation. 1'be exact 
nature of this grave malady is not perfectly known, nor is the path of the 
morbid chan~es which precede the inflammation fully mapped out. The 
old h,vpothe~is of transmission by the ci liary nerves has largely been aban
doned for tbe theory of infection, which has received much support from 
the researches of Deutschmann and of Gifford. Deutschman n's view that 
the route of the micro-or:ranisms i:; by the way of the sheaths of both optic 
nerves has not been confirmed by all observers, although a ll are in accord 
in the theory of infection. The belief that sympathetic inflammation arises 
from o. propag-ation to the sympathizi ng eye by direct continuity through 
the optic nerves and chiasm from the exciting eye, has led to the adoption 
by Rome writers of the term Migratory Ophthalmitis. 

'l'he treatment of sympathetic ophthalmitis, as regards the eye originally 
a.ffel'led, dependa upon the stage of the disease, and the amount of vision 
J)OS~essed by the injured orgnn. Foreign bodies should be extracted before 
the de\'eiopment of any Rympathetic symptoms, and if the lesion of the 
eye he so great as to render it useless, excidion should be unhesitatingly 
pf'rformed. The same operation would, of course, be indicated, should the 
Cabe~ first Fieen when the second eye is Lecoming i1l'iro\ved. If the injured 
eye still retains so me sight, at the time of the occurrence of sympathetic 
!iymptoms, enucleation rnust not be performed; for it has sometimes hap
pened, under these circumstances, that the eye first affected has in tbe eud 
provfd more useful than the other. Nor shou ld the sympathetically affected 
eye be hastily operated on; it is better Lo wait until the subsidence of acute 
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symptoms, and then, if necessary, extract the lens and mnke an artificinl 
pupil. unless tbe tension i::; in ord inately raised, when a sclernl incision may 
be practised. The general treatment of sympathetic opbt.halmitis cou~i:st!i 

~~1~!~~a~~~o:~~i~~~:t t~~ fc~~:\~~,~~alu~!
8~f \;:~~~c~~~~l3 ~i:~~~:~i~:~i~~d0 ~btznr~:~ 

inst illation of atropia. The substitutes for l:'nucleation under these circum. 
stances arc optic ncu recto my and evisceration. 

Excision or Enucleation of the Eyeball is thus performed: '!'he 
patient being fully ether ized, t he lids are held apart with a stop-Hpcculum, 
w hile the surgeon divides the conjunctiva and adjaceut fascia wit.h sci:;flor:\, 
in a circle as close as pos1' ible to t be margin of tbc cornea. rrt1e tendons 
of the ocular muscles are t hen success ively rni$ed upon a strabismus hook 
aud div ided, when, the eye being drawn forwards aod outwards, the optic 
nen·e can be cut with long and narrow scissors, curved on the flat. The 
eye being removed, hemorrhage is to be checked by the application of cold, 
when, if thought proper, the conjunctiva] wound may be closed wilh a silk 
suture. This, howe\rer, should not be done when the operat ion is performed 
upon an inflamed e.ve, as a free \·ent should then be provided for the dis
charges. Careful anti.septic precautions, especia lly irri:.ration with a bicbloride 
solu tion, should be employed in connect ion with enucleation. 'l'be efter
d ressing may consist in dusting the interior of the orbit with powdered 
iodoform, placing, if thought necessary, a draina~e-tube in t he outer can. 
thus, and apply ing a firm antisept ic bandage. There is rnre ly an.\' serious 
bleeding i if such should occur, fi rm pre~i::ure before tbe adjustment of the 
final bandage will suffice to control it. "'When cicotrizat ion is cornpletc, and 
a ll inflammatory symptoms have subsided 1 an a r t ifi cial eye may be adapted. 

Various substitutes forenucleation have been suggc>sted: ( l) Abiicisxion, 
as in Stapbyloma, has a.lready been described on page 742; (2) E11iscrra
tion, or Exenteratinn, an operation revin'd and advocated about the same 
time by G ra efe and by Mules, and adopted in this country Ly .Michel, con
s ists in an evacuat ion of tbc contents of tbe eye fro m withiu the srlerotir, 
and the closure of the sclcro-conjunctival wo~ncl with sutures1 thus form
ing n movable stump for a n ar tificial eye. Mules hn s further modified the 
method by inserting into the scleral cavity a hollow glass bull, best done 
with a special instrument de:-.igned for the purpose, then carefu lly stitching 
tbe split sclerotic over the ball, and sewing the conjunctiva separately. 
Graefe advocates this operation as less li kely than enueleation to provoke 
meningitis, and Mules defends it as furnishing equally good protection 
aga in st sympathetic infiammation 1 whi le yielding a better stump. Fro~t 
a nd Lang have proposed the introductiou of l\lules 1s sphere into 'l.1eno~'s 
capi;:ule1 after ordinnry enucleal iou, closing the muscles and conjunctlVa 
ornr it in the usual wny. (3) Oplico-ciliary Ne11rofomy, or simple didsion 
of tbe optic as well as the ciliary uen·es, has been abandoned by most 
operators, but re.r,:edion of the oplic nerve, or Oplico-cihary Neur~clomy, 
is performed by De Wecker, Schweig_gers, a.nd other s urgeons. 

In some cases of malignant di~cn!':,e, it may be 11 ceei;:~ary to e:rlirpalP. 
the whole contents of the 01·bit. Tbis may be done by ilividiug the exter
ual commissure of the lid~, inch~ing the conjuncth·a, 5evering the lerntor 
palpebrre, attachments of the obliq ue muscles, and nil other orbital co~
nections of the eye, and then, d rawing tbe globe upward~, cutting- the optic 
nerve with cun•ed scissors, introduced on the outer side. The lachrymal 
gland should be a lso removed, if it be di::'eased. 
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STRABISMUS 

Strabismus, or Squint, is defined by Donders as n. "<leviation in the 
direction of the eyes, in consequence of which the two yellow spots recei\·e 

~~~~fi~sn f ~~n~:1i·~~~~Fct, ~~t:c~st ~e :~~~n ~~ ~~i '~~,~sai:~:~~1~ ~~:~1 tt1;; s~~~i~·~~I \~ 
all its movements to an eqlrn l extent; and, wben co 1werg<'nt, presents sev
eral varieties, as periodic, per:sistent. , alternafiny, and monoc11lar. Strn
bismus is usually conce1·gent (c ross-eyes), 0 1· dirergtmf-the former being 
commonly associated with hypermetropia, and the 111ttcr with myopia. 
Squintin~ may be brought 011 by var ious forms of reflex irritation, bnt 
ui:.ually depends on some anomaly of refraction, or on dcfecti\·e viliion in 
one eye. In the majority of cases of concomitant convergent st rabismus, 
the squinting eye is amblyopic. generally, it has been believed, from want 
of use (ambiyopia ex m10p;:;iU). CNtn.in oL~erver~ teach, however, and 
thei r view is probably correct, that thi;, amblyopia is congenital, and 
actually one of the factors in the production of the strabism us. 

7'reatment.-If the affection be periodic, an attempt ~bould be made to 
elf eel n cure by tbe continued use of atropia, folio well by tlie use of ,!!lasses 
to remedy the defect in refraction, etc. If the 8trnbi:2,mus be per:sistent, 
and not dependent on mecbnnical tauscs, such as the contraction of a 
cicalrix, or the pressure of a 
tumor, nn operation may be 
resorted to, one or both in
ternnlorexternal rccti mus<.:lc:; 
being divided, according to 
the nature and extent of the 
~quint. Before having re
cour::;e to an operation, the 
imrgeon should (in case of 
concomitant squint) deter
mine which eye is primarily 
affected, and the degree of 
con\·ergence or divergence, as 
the case may l;e; the former Fw. 452.-Cialezowski's strahismometer. 

point may con,·enientl\' be 
ascertained by repeatecliy causing the patient to close both eyes and sud
UE>nly open them, that eye which constantly or habitually deviates from 
the btraigbt po!:iitioa being the one primarily affected. The degree of 
~quinting can be asce rtained by using the stralJismomcte r devised by 
Laurens, or that of Oalezowski, but in the absence of the~e in struments, 
may be simply determined by marking· on the lower lid points corre
;-;ponding to the centre of the pupil, w hen the He is !lxcd, and when it is 
$;quiming. A more accurate procedure is that- i11troduced by Landolt
the angular method-in which, w ith the lwlp of a perimeter, the ohserv C'r 
m~nsures the size of the angle made Ly the visual axis of the ~quinting- eye 
'''tlb the direction it should nnturally ha\·e. If the cle7rce of strabi~mus 
he modcrute, less than tlll'ec lines, for in:-:tanrc, the primarily affected eye 
alone need be ~ubmitted to operation i but in ca~e of greater dei,.·iation, a 
l ~ttcr result will he obta in ed by dividing the operation between both eyes. 
1 he o~Jject to be accomplished in a n operation for strabir;nu1~. is to a lter 
the pui.nt or attachment of the divided tendon, and thus diminish the nwge 
of.n~otion which it can impart to the eye: hence the importance of ascer
lninnig the degree of deviation, that t.he separation of the tendon from its 
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attachment may be more or less complete, according to the exigencies of 
the particular case. 

The operation for Division of the lnlPrnal Rec/us Tendon is th11s per. 
formed: 'fhe eyelids being separated with a .stop.speculum, the surgeon 
catches with fine-toothed forceps a fold of the conjunctiva nod suhjacent 
fascia, on a level with the lower border of the tendon, and with delirnte 
probe-pointed scissors makes an openin~ just larg-e enough to admit the 
strabiF;mus hook; the latter is then in ~inuated behind th<' tendon, which 
it renders tense by drawing it forwards and outwards i the scissors nre 
next introduced closed, and then opened, so as to place one blade behind 
and the latter in front of the tendon, which is subsequently <lidded sub: 
conjuncti \'ally, close to its ~cl erotic attachment, b.v a number of ~light cut::. 
A counter-opening in the conjunctiva, to allow the escape of blood, mn\
he made, as is done by Bowman, Ly cutting with the scissors on the poirit 
of the hook before this is withdrawn. 'l'be above is known as the sub-con
junctival operat ion, and was introduced by Critchett. Other surgeons, as in 

p=====;:;;;;:::::~~ !t: c~tjauer;~ti1:1:~~~~~ f!~;:r;~ a}~er~\~~;~\~ 
[ ~ringing the ed~es of the wound 

together with a suture. The surgeon 
Fw. 453.-Strabismus hook. can re[!ulate the effect of the operation 

by separating more or less freely the sub-conjunctiva l fas.cia from the tcn
clon to be divided, thus allowing the greater or Jess retraction of the !attn. 
The application of a sutu re al50 serves to lessen the effect of the operation. 
At least three degrees of converE?'ence should be allowed to remain, as 
otherwise there will be danger of divergence in later life, since the effect 
of the operation slowly increases. 

rrhe E:r.ternal Recfos Tttndon may be divi'11!d by an operation rrnalc..gou:) 
to that above described. Considerable difference of opinion exists amon.ir 
surgeons as to whether both eyes should be operated on simultaneo11:-;J_r 
(when both require operation), or whether the second operation ~bould be 
postponed nntil after an interval of se.,eral days. Probably a safe rule i:". 
that given by Wells, to wait u.nd observe the effect of tbe first operation. 
in cases of de\'iation of less than five lines; by this precaution the surgeon 
can form an estimate as to how much remains to be accomplished in the 
second operation. Stevens, of New York, has especially developud a 
system of operat ion, in which graduated tenotomies are performed for tbe 
purpose of correcting those conditions which are usuull_v denominatrd 
insufficiencies of the ocular muscles, but for which he proposes tbe .creneric 
name heterophoria, and by the correction of whirh be bas reported brilliant 
succel'ses in the treatment of numeL·ous functional nervous di~turbances 
ascril>ed to these anomalous conditions. 'V ith a pair of smull, narrow
blaclecl scissors, a transverse incision is made through the conjuncti\'a, 
exactl.v corresponding to the line of insertion of the temlon. Thi" is seized 
behind, but near its insertion, and a small opening is made diddio~ the 
centre of tenclinous expansion exactly on the sclera. rrhis opening is t~en 
eularged by careful cuts with the scissors towards each edge. keeping 
carefully on the sclera as the border or the tendon is approached i 1he 
amount to he cut depends upon the judgment of the operator. and tl!e 
nature of the crrse. General .Anresthesia is, as a rule, undesirable ~n 
squint operation$, though it may be employed in ca~es of children, or. m 
those of nervous adults i it is in these cases that the local u1'e of cocaine, 
which may be injected suh-conjunctivally, bas gained some of its. mo~t 
brilliant success.c!s. The aft.er-trealm,ent in case~ of strabismus cons1sL'm 
the application of an ordinary light anti~eptic dressing for a few day:->. 
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Suitably adjllsted g lassrs, fully correctinµ:- the error of refraction, must be 
worn after strabotorny, nnd these may indeecl sometimes, if combined with 
pri::.ms, suffice to effect a cure without operation in cases of periodic squint. 
Cbildren under s ix years of aire should never be subjected to strabotomy, 
and in all cnses a faithful trial of correcting lenses sbonld Uc made before 
resorting to an operation. Au attempt may be made to cure slight cases 
of strabismus by the orthoptic treatment of Ja\•al, and ~ood results follow 
this method iu cases in which strabisruus has been partially overcome by 
operative procedure. 

Among- complications of squ int operations have been noted bemorrhag(' 
beneath the capsule of Tenon, orbital cellul itis, and even perforation of 
thesclera. 

Instead of dividing the contracted tendon in cnses of stralJi smus, DI'. 
Noves advi:;.es that the opposing or elongated tendon should be shortrne(l

1 

by Cut.ting it near its insertion intQ the eyeball, bringing the posterior 
under the anterior portion, and Sf'Curing it there with :::utu res. 

Advancement, or Readjustment, is an operntion in which the 
tendon of a rectns muscle, usually the i11ternal, hut so metimes the external, 
which by a too free division has become adherent too far back, is hrou:rht 
forward to a new attachment. The same operation i:; applicable to C'ases 
in which the tendon has become weakencd, as for instance in myopia, or 
to those instances of convergent strabism us in which it is desirable to com
bine advancement of the external rectus with tenotonn of the internus. 
The ineertion of the tendon is expo:~ed, and the strip Of conjunctiva be
tween the opening noel the cornea detached from the ~clera. A hook is 
then inserted beneath the tendon and brought well up to its insertion. A 
needle, threaded with fine catgut or silk. is next inserted from the upper 
margin of the tendon between tLis and the sclera, and passed through the 
tendon at it~ middle lin e. Similarly, another suture is passed behind the 
tendon from its lower margio, close to the first. Each of thei::.e is firmly 
knotted, a long end being left. The tendon is now separntcd with scissors, 
and the sutures are pa~sed through the conjunctirnl flap in the din .. >ction 
of the rnu~cle, ancl are tied with their own ends. Numerous methods hMe 
been de\·isecl for performing the operation cf ad,·ancement, among the 
most ingenious being tho!'-ie of the late C.R. Agnew, and of A. E. Prince, 
who :;ecnrcs an un.vielding anterior fixation-point by utilizing the den se 
epii-clernl tissue, secu ring the muscle and regulating the effect by a skil
fully devised 0 pulley-suture." Advancement of the copsule of Tenon, 
the tendon being folded on itself, has been advised and practised by De 
Wecker, and bas been followed by good results in the bands of many 
operators i it is especially recommended by Knapp. 'l'hc operation of 
ad1•ancement is tedious and painful, and general nmesthcsia is necessary 
for it!:i sati.<:.fllctor\' performance. 

Paralysis of the Ocular Muscles (Paralytir Strabismus) may 
result from di.sense in the orbit or within the cranium, often syph ilitic , 
from injuries to the head 1 or from exposure to cold; it is sometimes 
nsl'ociat~d with locomotor ataxia, and may occasionallr be functional, as 
in hysterical cases. ~ 

The symptoms common to palsies of the external mu scles a re (1) limita
tion of movement and strabi$-mus; (2) double vision, either 1 'crossed" or 
"homogeneous," but determined by the u~e of a red glass before the 
affected eye; (3) erroneous projection of the field of vi!=i ion; and (-1) 
S:econdary deviation or excessive mo vement of the sound eve, when this is 
prc1·ented from seein:r an object which the affected eye" fiXes." A simple 
rule formulated by Gowers, in regard to diplopia, is that when the pro-
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longed axes of the eyes would cross, the images are not crossed; when 
the prolonged axes would not cross1 the images are crossed. (For the 
:::ymptoms of palsies of t he se\•eral muscles, the reader is respectfnlh• 
referred to specia.1 works on ophthalmology.) • 

Treotment.-1.'bis must be direct<'<l to removing the cause of the pnrnly
sis, and, as in many instances syphilis is present, mercury and iodide of 
potassium deserve extended trial. At a. later period the use of str_ychnia 
is indicated, while in rheumatic pah;ies the salicy lates may be exhibited i 
faradization has been resortt>d to by R. B. Carter. According to Alfred 
Graefe, very few cases of paralytic squint are suitable for surgical inter
ference. He thus classifies the 01>erat.ions: Advancement of the paralyzed 
muscle (:rnb.-;tiluting 07)eration); tenotomy of the antagonist (equilibrating 
operation); nnd tenotomy of the associated a.nta.:,ronistic muscle of the 
sound eye (compensating operotion). Preference shou ld be given to thnt 
operation which in each case seems best adapted to restore bi11orular 
dsion. 

Ophthalmoplegia Externa (Nuclear Parnlysis).-Ilutchinson has 
described under thi~ name l'a~e:; of partial symmetrical immohility of the 
eyes, with ptosis, due to syphilis, eitber cong-enital or acquired, and su~ccp
tible of improvement from the use of iodide of potassium. The intrn
ocular muscles are not involved. Syphilis is not the cause in all crises of 
tbis affection, which depends upon degcnerRth·e changes aff<'cting the nuclei 
of orig-in of the implicated nen·es, in the noor of the fourth ventricle. 

Conjugate Deviation is the involuntary turning of the two eye5 ia 
the same direction. It is sometimes tbe result of paralysis affecting cer
tai11 associated movemeut:=; of the two eyes, and not the muscles supplied 
by a particular nerve. 'J'hese cases are proba\Jly due to lesions of the 
centres of combined mn\·ernent:;:;. 

Paralysis of the Iris or Ciliary Muscle appears in the following 
forms: ( I ) Pupil a lone affected (pa1·alytic rnyosis o.nd 1nydriasis); (2) 
paralysis of the iris (iridoplegio) i (3) paralysil:'> of accommoclation (cycfu. 
plegia), oft.en seen after diphtheria; (4) paralysis of the ci\iar.v muscle 
and iris (cycloplegia with mydria.i;is). Hutchinson has gh·en the name 
of ophthalmoplegia interna to cases of complete paralysis of the internal 
muscles of tbe eye, which be believes to be due to disease (probably syphi
litic) of the lenticular ganglion. 

DJSJ-~ASES OF TilE EYELlDS. 

Blepharitis (Blepharilii; ciliaris, B. sqllamosa, B. ulcerosa) is the 
name given to a Rubacute or chronic form of inflammation, affecting the 
edg-es of tbe eyelid::i and the follicles of the lashes, which become loosened 
and fall out. 'l'he most important varieties are the hyper:cmic, sebor
rhooic, cczematou~, n.ncl acne form!;. In severe cases the palpebral edµ-es are 
red, thickened, and ulcerated, and become glued togetber by the dr~i.ag 
of the accumulatin .~ secretion, the affection giv ing rise to the condition 
known as Li7Jpitudo or Blem·-eye. Tbe puncta lachrym.aUa are of~cu 

~:~~~~~te0~h~ 1~1~~~rn:1~~' a~~s~~~h= ;~:~~~~~: d~!~l~~li~i:t1 ,~,~i!c:i~:~ti\~~ 1 f.~ 
according to Roosa, often dependent on tbe existence or ametropia. '!:he 
treatnient consists in removing the dried secretion by warm .alkal.me 
fomentations, and smearin.~ the edges of the lids with dilute citnne 01nt· 
ment, 1 or that of the yellow oxide of mercury. Resorcin and ::iulphur 

1 Ung. hydrargyri nitrat. 3j ; Ung. aq. rosie 3vij. M. 
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salves are suited to the varieties due to seborrhcea and a.cne. In severer 
cases the local application of nitrate of si lver will be of service, and, if 
the puncta. be everted or obliterated, the canaliculi should be freely slit up, 
the incision being directed inwards. As this affection commonly occurs 
in scrofulous children, cod-liver oi l may be properly admini stered in most 
cases. If the patient be ametropic, relief may be afforded by the instilla
tion of atropia a11c1 tbe use of suitable r.r lasses. Oliver recommends 
tattooing the edges of tbe lids with India ink, as a cosmetic remedy in in
veterate Ca$CS. 

Blepharitis Pediculosa (Phthefriosis Palpebro1·trni) appears, ns a 
rare rill'eclion, when the pediculus puLis invades the eyelashes. The 
cilioo lmvc the appearance of being dusted over with a dark-brown powder. 
'fhe affection gives rise to intense itching-. The parasites may be destroyed 
by the use of a mercurial oiDtmeot. 

Hordeolum or Stye is a. ~mall boil occurring at the edge of the lid, 
and often oriµ;inatiug in the follicle of an eyelash; it is met with usually in 
debilitated persons, and occasionally as the result of over-exertion o r the 
eyes, or of exposure to too bright a light, as to the g lare reflected from 
snow. When situated just within the edge of the lid, it produces pain by 
pressing on the globe i relief may be sometimes afforded under these cir
cumstances by fixing the lid in a position of slight e,·ersion by means of 
collodion. 'fhe treatment consists in the use of warm fomentations, w ith 
a puncture ir required, the inJuration which remains IJeing dispersed by 
the use of dilute citrine ointment. 'l'onics are usually indicated as con
stitutional remedies, and sulphide of ca lcium has proved useful. 

Trichiasis and Distichiasis.-Tbe former term signifies an irregu
lar displacement of the eyelashes, some of whirb, stunted and inverted, 
produce great irritation by friction on the conjunctiva and cornea, the 
latter becoming in extreme cases cloudy and ,·ascular. In distichiasis a 
complete double row of lashes exists, the inner row being inverted, and 
producing great irritation as in the previous ca$e. The treatment of either 
affection conshits in carefully extracting with cilia forceps the offending 
lashes, or, if only a few hairs, situated close together, are involved, they 
may be excised with the corresponding portion of the border of the lid. 
Excision of the whole row or cilia (Flarer 's operat ion) by making parallel 
incisions on either side of the la$hes, splitting the tarsal cartiiage and re
moving a wedge-shaped strip bearing the cilia, is objectiouable as depriving 
the eye of its natural means of protection, and as leading to cicatricial 
contraction. If but one or two lashes are involved, an old operation 
(illagueatio) revi\•ed by Snellen, Watson, and Robertson, may be resorted 
l?. 'l'his consists in drawing the displaced eyelasb by means of a fine 
ligature (Watson employs human hair) under the skin of tbe eyelid, and 
tht~s mechanically altering the direction of the lash's growth. Electro
lysis. baR beCil proposed as a remedy for this cond ition by Michel, of .Mis
souri, Benson, and Taylor. For c;ompletc clistichiasis, 'Pransplantation 
should be employed, one of the best forms of this procedure being the 
Jacsche-.Arlt operation, in which, after the lid is fixed with a Knapp's or 
~n~l~cn 1s clamp (Fig. 454), its intermarginal portion is split by a first 
inc1~1on. into two layers, tbe anterior containing all the ba.ir bulbs. A 
s:cond rncision i~ made 5 millimetres (2l Jines) from the margin of tbe 
lid, while a third is carried in a curve from one end of the second to the 
other, and the intervening integument is dissected away. 'fhe margins 
of th~ ~ap are drawn together with fin e sutures, and the brid;..;·e of tissue 
contain111g the hair follicles is thus shifted away from the cornea. Double 
transplantation operations have been proposed 'by Spencer Watson, Ga yet, 
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Dianoux, and other surgeons. In the method of Dianoux, support is given 
to the cilia by trnnspla11Lin g a strip of skin to the intermargiual spncc. 
1rhe fine cutaneous hairs on the transplanted flap often irritate the cornell 
an objection whil:h B. Van Nillingcn has soug-bt to obviate by the intro: 
duction of his tarso-cbeiloplastic operation. In this, after splitting the lid 
in the usual manner, a strip of mucous membrane from the patient's uodcr 
lip is transplanted into the gap in the intermarginal space. rl'be treat,. 

FIG.45-t-Kaapp'sclamp. 

ment of trichiasis and entropion by the transplantation of buccal mucous 
membrane is advocated and largely practised by A. H. Benson. In the 
case of the lower lid, it will usually be sufficient to remove an elliptical 
strip of skin with the subjacenL fibres of tbe orbicularis muscle, tbus pro
ducing- eversion ns in the operation for entropion. 

Entropion, or Inversion of the Lids, may result si mply from spas
modic action of the Ol'l.iicula.ris palpebrarum (blepharospasm), as in the 
entropion after cataract operations in old persons, or from long-continued 
conjunctiva! iaflammation, the injudicious use of raustics, etc. 1'he irrita
tion produced by the friction of the inverted las hes is very great, and 
sometimes induces opacity of the cornea. Tbe treatment of the spasmodic 
cases1 consists in restoring the lid to its pl'oper position by traction with 
the fingers, and then fixing it by the application of collo<lion, the contractile 
property of which serves to obviate the tendency to inversion. Chronic 
cases of entropion may be rernedicd by various operations, such as (I) 
pinching up, with entropion forceps, and excising a small strip of ski11 1 

with the subjacent fibres of the orbicular muscle, para.lie] to the cilinr.v 
border of the lid-the wound being subsequently closed or not with 
sutures ;2 (2) "grooving the tarsal cartilage,)) as recommended by Stre11.t· 
feilcl, the operation consisting in the removal of a transrnrse strip of the 
cartil:tge by means of two para.lie! incisions meeting n.t the apex of a v-.th.e 
sk in wound being subsequently closed witb st.itches; (3) complete dm
sion of the cartilage from the conjunctirnl surface along a ltue parallel 
with, aod three millimetres from, the free border of the lid, as recorn· 
mended by Burow; a puncture is made parallel to the edge of the lid at 
the outer end, a delicate groO\'ed director is passed in along the outer sur
face of the cartilage, that is, between it and the orbicularis mu::;cle, and 
then the carti lage is <lidded, either with. scissors or scalpel; (4) exci~iog 
a narrow oval piece extending the whole Jengtb of the cartilage, as adnsed 
by Berlin; (5) making a linear inci:::;ion, cutting away a portion of the 
orbicular muscle, and stitching the skin vf the lid to the distal edge ?f the 
tarsal cartilage, as practised by Hotz, of Chicago; (6) the iutroduct10n of 
two or thL·ee threads in a longitudiual direction tbrougb the cutaneous 

1 Dr. Harlan reports an obstinate case of blt!pharospasm cured by inhalations of 

;;{,;~!~:;if;:~~~ ~e.f;~~~~!:::.~~rf~i.~~:?~~:'~~::::r~~:~~~:::~~:~I·n1·:~~:.'~~ 
gives firmness to tltt! part. 
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surface of the lid, the ligatures embracing the ciliary margin, and being 
allowed to cut their way out by ulceration, as adYised by ragenstecher, 
or embracing the skin and muscle of the lid only, as recommended by 
Laurence ;1 (7) tbe excision of a triangular portion of skin, with or with
out a part of the subjacent cartilage, as recommended by Yon Graefe; (8) 

FIG.455.-Eutropion forceps. 

the removal of the whole row of cilia, as described in speaking of trichiasis; 
(n) transplantation of the cilia to a Letter position on the lid, as practised 
in various ways by Arlt, Jrescbe, V\'arlomont and McKeown i or (IO) 
splitting the lid into an anterior and posterior layer, and inserting- a strip 
of mucous membrane taken from the patient's lip1 as advised by Van .Mil
lingen. .As a preliminary to an.r of these operations, it will often be ad
risable to slit up the external can thus (canlhoplasty), re-adhesion being 
prevented by unitiag the skia aad mucous membrnne on either side by a 
Hitch. 

Ectropion, or Eversion of the Lids, may be of an acute character, 
resulting from spasm of the innt>r fibres of the orbicularis palpebrarum in 
cases of parulent conjuncti\-itis, in wbirh case its treutmeut is that of the 
discage which it accompanies, or may appear as n. chronic affection 1 result
ing from opbthalmia tarsi, chronic conjuncti,·itis, etc. Under these circum
stances, the treatment consists in the application of nitrate of silver to the 
mucous membrane just within the line of eversion, with slitting of the 
canaliculi if the puucta be everted or occluded. If the ectropion be aided 
by relaxation of the tissues, as in old people, excision of a V-shaped piece 
of the whole thickness of the lid (Figs. 456 and 457), or of a horizontal 
strip of tbe most e\·erted portion of the conjunctiva, may be practised. 
'I'he operation of Snellen, by which the everted mucous membrane is 
returned into place by a suture entered at two points one-third of an inch 
apart, passed deeply, and brought out upon the cheek where the ends are 
tied over a piece of Llrainage-tube, is useful, as is also the ing·enious proce
dure of Argyll Robertson, in which a piece of sheet lead, shaped to resem
ble tbe normal tarsus, is placed beneath ligatures in the conjunctiva} cul
dc-sac. Ectropion from the contraction of cicatrices, abscesses, etc., 
wwally requires a plastic operation (ble1)haroplasty),~ which consists in 
embracing the Yicious cicatrix, if small, iu a V-shaped incision, F-epnrating 
~he fia.p, and pushing it up into place while the lower part of the wound 
is drawn together with sutures, thus converting the V into a Y; or, if 
extensive, in dissecti11g out the scar and filling the gap by transplanting a. 
flap of sk~n, from the forehead in the case of the upper, and from the nose 
or check rn case of the lower lid. Many operations of this nature have 
been devised; the site and cLaracter of the lesion will, in each instance, 
determine the best metbod of procedure. 1.'be disadvantages of tbese 
blepbaroplastic operations are obviated by the plan introduced by Lefort 

de
1

vi~a:io~;S~:~1 :;1~~;~~;e~~:.iou is employed by Solomon, and is said to have been 
1 C .. s. Bull ad\·ises kneading aud traction or the cicatrix, as a preliminary to any 

operation of blepharoplasty. 
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nnd Wolfe, and successfully practi8ed by Wadsworth, \on Zehender, ,.\uh 
Rce\'e, Abbott, Noyes, ;\lathem;on, Ely, E. Smith, Toss will, und other ~ui·: 

F1Gs. 456 anU-157.-Adams's operation for ectropion. (Li1.wso~.) 

geons, whicl1 consists in tram•planting skin without a pedicle from a di~tant 
part, the flap being sha\'ed down so as to assimilate the operation to 
Reverdin's transplantation of cuticle. Preputial grafts are sug,ire~ted by 
J effriel=I. of Boston. The Taliacotian method has succeeded in the band;:. 
of R. E Derby. 

Ptosis, or Palling of the Upper Lid, may be congcuitaJ, or may re
sult from the increa:::ed weight of the part due to inflammatory thickening 
or to fatty deposit (Schell), from wcunds dividing- the levator pnlpebrre or 
its nerve, or from paralysis of the third nen·e. Tbe treatment (in ca~es of 
sufficient :::everity to justify operRtion) con~ists in removing an elliptical 
portion of the skin and subjacent muscle of the lid, the edges of the wound 
beiug then approximated. transverf";ely, so as to place the part under c?n
trol of the occipito-frontahs muscle, which sends fibres to the npper portion 
of tbe orbiculari~-or in the introduction of ligatures (Pagenstecher) a.s 
described in speaking of eutropion. In paral}1 tic cases, the endermic 11ppli
cation of strychnia hns been occasionally resorted to with advantage Pr 
Van Bidder. of New York, reconrnH•nds the employment of a delicate Iudia
ruLIJer band, fastened witb collodion and isinglass plaster to the ed~e of tl!e 
1id and to tbe forehead, so as to supplement the paralyzed muscle, a~ in 

~~~;:~!~~ :0s~n~i~!;~~~~~h~~e 0!r:~~:~!~T ~~us~!~~:-of ~I~~ ~~\~~~:~f~\t1~~ 
phorospasm ). 

Lagophthalmos, or Har~· eye, dAnotes an inability to close the eye
lids; it 111ay result from the contri.1ction of cicatrices, when its treatment 
is tbat clirC'cted for ectropion. hut more often depends on pn.raly:sis o_f the 
orbicular muscle from some local affection of the portio clura, or from rntrn.· 
craoinl causes If the affection appear to result from the pres~urc of a 
tumor on the portio dura, the 0He11ding growth ~hould, of cour~e, be re
moved i a blister to the temple nrny be of sen•ice in ca~es result1_ug. from 
exposure to cold i while , if a syphilitic ori~in be su~pected, tbe 1od1de of 
potassium should be administered. If the lngopbtbalmos re:;ult fro1.11 

mechanical causes, such as exophthalmic goitre, and the exposure caw•e 
dryness and ulceration of the cornea, the operation of tarsorraphy may be 
neces~arv. Thi~ con~ist::: in frc.o:heninO' and unitin:r with sutures the mar
gins of ihe upper and lower lid~ in th; neighborhood of the external com· 
missure. 
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Symblepharon is a morbid_ adhesion of the eyelid to t~e eyeball, 
resulting usually from the c1catl'lzat10n of Lurns, ulcer~, etc. rhe treal-
ment consists in ( I) di \•icling the adhesions, 
and uniting the cut edgE>s or conj.u nctiva 
with sutures (Wilde)j (2) covering the 
raw surface, left after severing the nclbe
i::.ions, with Haps or healthy conjunttint 
taken from unaffected parts of the e~·eball 
(Teale), 1 with a flap from the ski.n ?f the 
eyelid itse lf, pnssecl through a slit ill the 
tart"al cartilage (0. B. Taylor), or with a 
i::trip or mucous membrane from the lip 
(Meighan}; (3) dis!:iecting back tl?e symble
pharon as far as tbe retrotnrsal lol<l, doub
ling it upoa itseJr so as to opr~ose .a 1~H1cm~s 
su rface to the g lobe, and fi:ong it lll this Fm.458.-SymblciJbaron. (MACKF.Nz 1i;:.) 
position by menus of a ligature which is 
armed with two needles and passed throug-h the lid from within outwards 
(Arlt)i or (4) employing delieate flaps taken from the cheek or fore head, 
nnd in\·ertecl so as to turn the cutaneous surface toward the eyeball, as 
i;;uccessfolly do1rn by G. E. Post. HfHlan also has devised an operation 
npplicablc to extensive symblepharon of the lower lid, whi<'h provides a 
coverinA" of skin, instead or mucous membrane, for the palpcbral surface. 

Anchyloblepharon is au abnormal adhesion of t he free edges of the 
upper and tower lids, ei ther congenital or the result of injury, etc. The 
treatment consist$ in severing tlw adhesious with a sma ll knife and g-rooved 
director, reunion being prevented by touching- the cut edges with collo
dion. Blephm·ophimoiiiS, or a contraction of the external commissure and 
consequent narrowing of the palpebral fissure, requires the operation of 
canthoplasty or canthotom~·. (See page 733.) . 

Tumors of the Eyelids.-.SPbaceous, Vascular, and ofhe1· Tumors 
occur on the eyelids, and are to be treat('d as similar g rowths in other 
situations. 1.'he ()halazion, or wmmon tarsal t"Umor, appears to origi
nate in a distended state of a l\leibomian follicle, and often suppurates; 
tbe treatment consists in making an in cision on the conjunct i\•al !=mrfaee 
and squeezing out the contents of the mass. If the tumor is firm and 
does not point to\rnrd tbe mucous s urface, it should be remo\•ed by a 
<'utaneous inci~ion, cnre being taken not to button-hole the conjunctiva. 
Tbe lid must be fixed with a Bnellen's or Knapp's clamp. Riiy has mod
ified the late Dr. C. R. Agnf'w's method, by seeking for the duct of the 
involved .Meibomian gland, injecting a few drops of a solution of cocaine 
into its mouth, incising the tumor in the cour::::e of the injection, and 
erncuating the contents with a sharp curette. The injection of coca in e in 
the neighborhood of lumor:::; of the lid~ greatly facilitates their removal. 
Sarcoma of the lid somet imes closely simulates chalrtzion, as in a. case 
r~cordcd by Raadall. Chif;olm recommends, in a ll cases of' palpebral c.v::St, 
simple puncture followed by the evacuation of the cy~t contents, an<l subse
quent cauterization of the cavity with a silver probe dipped in nitric acid 

Epicanthus is a congenital a,ffection in which a crE>scentic fold of skin 
overlaps the inner canthus of the eye, producing considerable deformity i 
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the treatment consists in excising a longitudinal fold of skin and bringin(J' 
the edges of the wound together with sutures, so tbn.t the subscquenl. 
contraction may expose the J>l'C\'iously bidden canth ur..;. 

Coloboma of the Lids is a congenital fhsure, whirh may be treated 
by paring the edges of th~ gap and uniting them with sutures. Congeni
tal Absence of the Eyelids and Abnonnal Shortness of the Lids ha\·e 
occasionally been noticed. 

DISEASES OF TUE LA CllRYMAL APPARATUS. 

Diseases of the Lachrymal Gland.-This org•n rnny be inflamed 
(Dacryo-adenitis), or may be t he seat of hypertrophy, or of various mor
bid growths. 'r bese affections are, however, rare, and their treatment 
presents no features calling for special comruen ~. Noyes bas recent!.'¥ 
removed the gland for spontaneous prolapsus. Fistula of the Lachrymal 
Gland may result from abscess or wound of tbis part; it may be treated 
by paring t he edges and introducing a suture, by the appl ication of caustic 
or the galvanic cautery, or by establi sh ing a free co mmunica tion with the 
conju nctiva! su rface IJy the use of a seton, as has been successfully done 
by Bowman. 

Excision of the Lachrymal Gland is recomm ended by Laurence in 
cases of ohstruction of the canaliculi , in which it is found impossible to 
restore the ir permeability; the operation consists in making an incision 
below the upper and outer third of the orbital ridge, cautiously opening 
the orbit, seizing the g land with a double hook, and carefu ll y dis:;ecting 
it from its attachments ; hemorrhage having ceased, t he wound is closed 
with sutures. To avoid the risk of ptosis, which occasionally follows the 
operation, ~Ir. L aurence suggests that an in ternal incision should be made 
through the upper sinus of t he palpebral conjuncti\'a, with nn external 
didsion of the outer canthus; the substa nce of the lid would not thus be 
in\'Olved in the operation. De W ecker has successfully excised the palpe· 
Ural portion of the g land in several cases of persistent epiphorn. 

Epiphora, st rictly speaking, signi fi es an excessive secretion of tears, 
hut tbe term is often used as equivalent to Stillicidiuni Lacrymannn, 
which is the overflow fr om obstruction of the canaliculi or na~al duct. 
Excessi,,e lachrymation may be a symptom of various inflammatory con· 
ditions of the eye, or may result from the presence of foreign bodiett, 
entropion, etc., uncle!' which circum stances its treatment requires, of course, 
the remO\·al of t he cause to which the epiphora is due. 

Obstruction of the Canaliculi1 may occasionally be remedied by 
dilatation of the passage with probes of gradually increasing size, but i.t 
will usually be necessary to slit up the canal with a probe.pointed cnna~I · 
culus knife. The same operation is required in cases of eversion or obltt· 
eraUon of the puncta lac·rymalia. 'l'he lower canaliculus is the one 

usually sli t, the incision being made towards t he conjunctiva) su rface, so 
as to open a passage for t he tears. Reunion is to be prevented by the 
daily introduction of a probe, by the application of nitrate of !:!ilver, or by 
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excising n. small portion of the mucous membrane. Je~Mp and Steavenson 
recommend electrolysis for this purpo~e. If the punctum be indistinguish
able the lacb rymal sac may be ope ned beneath t he lendo O<"uli, and the 
can~liculus sli t from below upwar<ls, as recommeoded by Bowman, or a 
hent director ma.y he introduced thl'ough the llJJper punctum n.nd brought 
around in the lower cnnalicu lus, or vice versa, as nclvised b_v Streatfeild. 

Obstruction of the Nasal Duct usually results from thicken ing 
of iti; mucou~ li ning, n:-> the consequence of chronic inflammation. It may 
follow perio:stitis or necrosis, caused by syphilis or by certain of the cxa11-
tbemata. As er-;pecially pointed out by Ilarrison Allen, the change in the 
mucous lining is often a part of chronic disease of the naso-phn.rynx:. It 
occurs at o.11 ages, but more frequently in th~ female than in the male. The 
trealment consists in effecti ng gradual dilatation by means of probes, 
introduced through tbe punctum, the canaliculus being, if n cce~s:u·y, pre. 
dou!-ilV slit. In passing- probes through the canal icu\i and nasal duct, tbe 
positiOn of the instrument is nt first longitudinal, then transverse, and then 
somewhat longitudinal again, with a slight inclination inwards and back
wards in correspondence with the anatomical d isposition of the parts, 
which mu::;t be borne in mind. )fetal probes, Bowman's or Willia.ms's, 
are commonly to be preferred for dilatation of the lachrymal passages, 
though bougies of the lamina
na digilala have been success
fully employed by se,·eral sur. 

~~;:i~ca:fo~ns~? ~e;~~~~ 1:1~~~~l~ 
which in turn embodie::; the 
ideas of Theobald, who addses 
aluminium for the manufacture 
of these instruments. Other 
mcidesof treatment are the in
troduction of a style through 
the slit canaliculus into the na
~al duct, the instrument being 
allowed to remain several days 
(Bowman), or of a canula of 
1\ecalcified bone(thigh bone of a 
frog), which becomes incorpo
rated with the tissues; the in
ternal division of the strictured 
part by nicking the Seat Of Ob- F10. 460.-Tntroductiou or 11robe into nasal duct by 
~truction in se,·era.I directions Bowman's me11lod. (.\ftcr .MEYER.) 
with a suitable knife (St illin g, 
'1'hom11.s); and tbe forcible dilntation or rupture of t he str icture, as in 
Holt's m.ctbod of treating str ictu re of the urctbm ( llerzenstein). The old 
plan of rntroducing a style through n,n external incision is now genera lly 
abandoned, except with refractory patients, or with children in whom fre-
1p1ent pas~age of the lacbrvmal probe is attended with diflicultv. 
In~ammation of the Lachrymal Sac may be arnie (Dacryo

cystit.is) ~r chronic (Blennorrhcea, )Iucocele). '!'be former variety of the 
a!Teetion 1s to be treated with warm fomentations, and an early puncture 
f~om the conjunctiva! su rface1 or an incision through the skin, if suppura-

~~0n~l~~~~~~ aa~ndd Ji~!t!.~~e:n~y s~ 1t~~;~s1~ 0t~1:~t%~~e~ 1f~~~~~·a~~ sg~i\~~~b~1~; 
out the sa~ with astrrngent and antiseptic injections, especially pyoktanin 
(1 -IOOO), rntroduccd by means of 11 ca nula and syringe. In obstinate cases 
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it may be necessary to excise the anterior wall of lbe sac ('\on Ammon, 
Bowman, Law son, .l\fonoyer), or to obliterate the sne itself by the u,.e of 
caustic or the galvanic cautery, applied through 11n incision, which is be.'-t 
made, as advised by Agnew, of New York , through the conjuncti va. Sup. 
puration in the region of the lachrymal sac mft y, as pointed out by Pari
naud, be due to den Lal disease. 

Fistula Lacrymalis, or fi stula of the lachrvrn al sac, is occasionalh· 
congenita l, but usually results from eilher acute ~or chronic inftammatioi1 
of the part; the treatment consists in the removal of any obstruction to 
the natural course of the tears, and in the use of astrinf!ent injections; if 
necessary, the sinus may be laid open with a ca taruct knife, or its edge.~ 
may be pared and a sutu re introduced. 

Syphilitic Affections of the lachrymal appnratns, both secoodm• 
and tertiary 1 are described by R. W. Tay lor , of New Y ork. · 

DISEASES OF THE 0RB1T. 

Abscess of the Orbit may be acute or chronic; the ~ymptoms of till' 
former are those of abscess in general-deep-seated and constRnt l_v incrt'lli:· 
ing- pain, aggravated by motion or pre!:isure, with a swollen, glnzed, nnd 
redematous state of the eyel ids (particularly the upper), chemosis or thl' 
conjunctiva, and protrusion of the ey(', the displacement beini:r usuRll)· 
somewhat downwards and inwards, as well as forwards.. Impairment of 
sight results from pressure on and stretching of t he optic nerve. Fluctuti
tion is finally developed 1 and pointing usually occurs below the inner por
tion of the supra-orbital rirlge. The symptoms of chronic abscess are murh 
le~s distiucti\'e, the diagnosiB from e ncephaloid 01· other soft tumor bein,t" 
often impossible without the aid of the exploring-needle. The trl'atnwut 
of either form of abscess consists in making a n iucision with a knife iotro· 
duced Hatwi se at the point of greatf.st fluctuation, the :::uhsequent mann)!e· 
meat of the case being conducted on general principles. If n sinus per~i.:\ 
after the evacuation of an orbital abscess, it may be stimulated to heal by 
the use of astringent injections. 

Periostitis, Caries, and Necrosis of the orbita l walls Rre occnsion
ally observed, usually as the result of constitutional syphilis. Atcordi_nJ! 
to MraCek, of Vienna, syphilitic periostitis is sometimes a ruanifesttttH.m 
of the• secondary, but usually of the later tertiary, period, and most fre· 
quently attacks the orbital margins, rarely the orbital walls be bind 'fenon'~ 
capsule. It may occur either as a gummatous or ns a sclerosiug or o:;teo
plastic periostitis. The treatment of these affections presents no reature~ 
requiring special comment. 

Tumors of the Orbit.-Various forms of morbid growth are met 
with in this rtigion, as the cystic, carti laginous, os5eous, fibrous, sarcoms
tous, vascular, and cancerous. The treatment of these different affection!' 
has been sufficient ly considered in Chapter XXVII.; in dealiu~ with ~on· 
malignant growths, the eyeball should, if uninvolved1 be, 1f poss.1!Jl~. 
allowed to remain; but in t he case of cancerous tumors of the orbit, ll 
must common ly be removed, to allow space for complete excii;ion of t.he 
morbid growth. Lawson recommends that, after t he rPmoval of a mal_1J!· 
nant t,umor from the orbit, lint spread with a paste of cblor ide of z1.nc 
should be carefully applied to the w hole surface from which the ~ro~\th 
sprang. Hydatid8 of the orbit have been observed by Lawso11, Biggio~. 
and others. 

an!~:~~!::.::ti~: ~~ee o~~~1.\,;;;~r:~1~;:,i~~'~!.~1~1~~i~ •::!.~'.,~~.di::';; 
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aneurism b~· anastomosis. In either of the two first-named conditions 
there would be exophtbalmos, with more or less pult:ation; but, according 
to Terrier and Rivington, who have ably investigated the literature of the 
subject, the same symptoms may be equally due to an extra-orbital aneu
ri:ml of the ophthalmic artery, to an a.neurism of the internal carot id , to an 
extra-orbital aneurismal Yarix involving the internal carotid and the cav~ 
ernous sinus, or to dilatation from obstruction of the ophthalmic VP.in. 
Ancurism by n.nastomosis appears to involve the orbit only by spreading 
from neighboring parts, and is not accompanied by exopht.halmos. Vas
cular protrusion without pulsation may result also from hypertrophy and 
hrpcrremia. of the adipose tissue of the orbit, as in the peculiar affection 
k;iown as Exophthalmic Goitre, or Graves's or Basedow's Dillease, an 
affection which Barie and J offroy have fuund iu some instances associated 
with locomotor ataxia, and wbich will be again referred to in the cha1>ter 
on Diseases or tbe Neck. Tbe surgical treatment of orbital aneurisms has 
nlr('ady been considered. (See pa.,!!eS 592, 622.) 

Distention of the Frontal Sinus, by the accumulation of pent-up 
fluid, may, by forming n. t nmor at the upper and inner portion of the orbit, 
cause displacement of the eyeball , aod e ntail great disfi~uru.tion on the 
patient. Tbe treatment consists in e\'Muating the fluid by perforating 
1he thinned wall of the sinus and then establishing n. frt'e communication 
with the no~e. re-accumulation being prevented by the introduction of a 
drainage-tube. 

CHAPTER XXXVII. 

DISEASE8 OF THE EAR. 

As in dealing with Diseases of the Eye, it is not my intention in the 
following pages to discuss all those subjects which properly belong to the 
domain of attral surgery, but to refer only to t hose more common affec
Lions of the car which the general practitioner mn.y at any time be ca lled 
upon to treat, and to describe those operations upon the organ of bearing 
which every surgeon shou ld be competent to perforru. 

DISEASES OF TUE AURICLE. 

Malformations of the Auricle are occasionally met with, usual ly 
!n conjunction with other con~etlital defects i if the malformation coosists 
HI contraction of the orifice of the meatus, from undue projection of tbe 
trngus or antitragus, advantage may be derived from tbc employment of 
dilatation, or from excision of a portion of the ca rti !age. Congenital closiH·e 
of. the meatns by an abnomrnl membrane is not infrequently associated 
witb grave defects of the deeper structures; a ud hearing must be proved 
by the tuning-fork and other tests to be present, before operative interfer
e.nee ~s permissible. The auricle may be displaced, so that care ful explora
t~on is neces~ary to find the deeper part of the meatus. '!'his condition, 
like accidental closu re, may be treated by incision and tbe subsequent use 
oftcuts. Supernumerary auricle8 in the form of cartila!!inous or fatty 
nodule!-1, usually in front of the ear, arn sometim es n1et with, and may be 
treated l~y incision, as in cases reported by Birkett and Gross. rrhey may 
he a::isocmted with branchial fis:lure or congenital auml fiJ<;tula

1 
generally 
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f:. ituated in front of the auricle, and due to incomplete closure of the fir.;t 
branch in I cleft. The sin u s rarely com municates witb either the lll('atuR vr 
the tympanic cavity, but usually discharge~ periodically a watery or puru
lent fluid, which may call for efforts to close the openiu,!! by cauterization 
or incision. Plastic operations for undue pronrt"nence of the en.rs, comsii;t
ing in the remornl of an oval disk of ski11, and, if necessary, of a wedge of 
ca rtilage, from behind the a uricle, have been successfull y emploved Jn 
Dr. Monks. ¥ • 

Acute Inflammation of the Auricle may he at times erysipcln
tous, but is usually either an acnte eczema or the rarer herpef:. Frost-bitl', 
and burns, caused b~· exposure to the su n or othe rwise, may girc ri!-ie to 11 

sim ilar co ndi t ion. Emollient and protective applications arc at first indi. 
cated, followed by painting with nitrate of sil ver or other astringent~ 
Vesicles or bullre may form, and go on to suppuration and the formation 
of crusts. Pain may be very se,·ere in erysipelas and herpes i in the lntter, 
sometim es prer:eding by severa l days any visible lesion. In eczema thi· 
itchi ng is usually extr f?! me, and the constitutioua l disturbance may be \'ery 
marked. In ternal medication by tonics is called for, full doses of th1· 
muriated tincture of iron being probably the best in doubtful cases, and 
quinia. in the herpetic. 

Chronic Inflammation may be left after an acute attack. I t is 
attended with great thickening, induration, itching, and tcuUcrness, and 
is ch iefly observed in debilitnted women who have passed t he middle period 
of life. It is usually eczematous in its nature, and in such cases there is 
almost a lwa.ys a n unusual rig idi ty of the auricle and meatus, which serre:-: 
as an eas ily recognized diagnostic sig n. Gouty indi vidu als are especially 
prone to dry, scaly eczema, a ffecting more particularly the meatus; whi!r 
a moist form, with vesicles, fissures, and c rusts, is common in strumou~ 
children, particularly those who have a puruleot discharge from the tym· 
panic cavity. Roosa recommends the warm douche as especiall y useful in 
subacute cases involving t he mcatus, but often water and soup a re particu
larly to be avoided, and cleansing with cosrnoline and oily app li cations arc 
more efficacious. An ointmen t of calomel in cosmolinc generally gi\'C!' 
good results, or slightly stimulati ng s ubstances1 such as the dilute citrine 
oi ntrue nt 1 may be used. 

Tumors of the Auricle.- These may be cystic, fatty, 6brou~, VUti· 

cular, malignant, etc. r:l'hose particularly clesen·ing mentiou are tbccytit:!', 
and the fibrous 1 chelo id.Jooking g rowths which occasionally follow the u~r 
of ear-r ings, especially in the negTO. A cy.';t of the au ri cle may contnm 
serous or sanguineous fluid, in the latter ca~e constitut ing the Othremaiomu 
or Hrernatoma Auris. Traumatism is a frequent cause in the sane, bt~t 
t he cyst may occur w ithout it, and whi le usually of the nature of a Jl7rl· 
cbondritis of the pinna, may

1 
in spite of an ncute onset, be wholly lack1ll_I! 

in the ord inary symptoms of inflammation. 'l'be spontaneo us form 1~ 
more common in the insane, and its occurrence in othe rs, without per~onal 
or family history of mental disease, is sometimes prodromal. J t is mol'>t 
common oo tbc left side. Recovery of the rea~on has taken place in insarw 
patients who have had cysts of the a uricle, but it is rare, and they art> 
generally of unfavorable prognostic meaning. They haYe been ve ry cn r~
fnlly studied by Vircho,v, and by Ilun, of Albany. Brown-RC iu~rd 1 ~ 
quoted by Roosa as having demonstrated that section of the resuform 
bodies will produce otbrematoma in the lower ani mals, generall y on tht' 

~~~~s s;~~ma~ 0tl~~;~s: ~'dl~:1~0t~ere~ i~nc~~~t\~:1~:~: ~~ i~~~c~r~~~.t tt~11:v,~.~~: 
rnent by evacllation, pressure, and massage (Blake), is probably the best, 
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although under any circumstances considerable deformity of the auricle 
may result. llcarclcr recommend~ the application of tL blistering fluid to 
the inner surface of the pinna. 'l1 he cheloid-like growth, which usually 
affects the lobule alone, may be treated by excision, but the disease is apt 
to return. 

DISEASES OF THE EXTERNAL j\Jt;ATUS. 

In some cases it is possible to obtain a satisfactory view of thei meatus 
bv simply placing the patient in a good light and drawing the ear slig-htly 
backwards and upwards, while the tragus is pressed iu the opposite direc
tion, so that the light passing by the ol>server's temple may fall into tbe 
depths of the canal. Usually, however, the light is reflected into the car by 
a concnve brow-mirror, and it is often necessary to employ a 1:;peculwm. to 
dilate and straighten the tortuous canal (Fig-. 461), and to press aside the 
hair:; which line its outer portion; the best in strumcntH for general use are 
Wilde's, Toynbee's, nnd Gruber'~. Tbe speculum may be of silver or 

Fir.. 41il.-Yerlital ~ectioo or the external audilory canal. memlmma tym- FIG. 462.-Toynbre's 

r•ol, aml tympanic ca•·ity. viewed frou1 in front.-A. t:pper o-~H:ous wall speculum. 

or the canal. ,\: Lower O!i~eous \\·all or the same. B. Tegmen tym1)anl. 
<' Entuuce tn EnMachian tube. I>. Tympanicca•·it~·· l;.'. )fembrana tyrn· 
1°.ni. r: Head or malleus and body or incu•. (;. Cochlea. II. Facial 

nNYe. /. Acoustic nerl"e. J. Sta11e11 in the oval window. /\. Semi· 

clrcularcanals. L. Isthmus tubre. J/. (;landnlar orifices in the skin of 
tlitcartilaglnouacanal. O. Shon process of the mallcu~. P. Eustachian 
tube. (.-\ltcredfromPOLITZEn.) 

of vulranite, the latter bein~ the Ji~hter and the pleasanter to use. while 
the m.etal i~strurnent may be more Conven iently and thoroughly cleansed 
IJ_r b~icfbo11iog. Se\'cral sizes are ,zcncrally req11ired, and the lum en may 
hr !:-ll,!.{htly greater if ova.I in section . as is the cnnal itself. For special 
rar.;e~ other instruments nrny be em1>loyed, such as llas!'lr-nstein's (which is 
JlrO\'ld~tl with a tube contain in).(' a len s and a. perforated mi1·ror). or, for 
operatm.l{, the in.zenious prism specul um of Dr. Bloke, of Bo~ton, who 
~l:;o employs ~mall renectors, s haped like laryngeal mirror:-;, which can be 
1?lroc!uccd throu~h perfurn.tioni;; in the memb1·ana tympani. Artificial 
h!!ht 1~ prcfC'rahlc to poor da.ylight, rind is usual!\• n('cdC'd for sa.tisfactor.v 
l'xplorauon. Direct sunlight is usually too dazzling and too uncertain; it 
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should be reflected by a plane mirror, since its concentrntion mn'' burn. 
Usiug the brow-mirror, so that botb hands nre free, will often cn1ible tho 
observer to disJJcnse with a speculum, but. this should be used whciH'n~r 
the \'iew without it is not entirely satisfactory, being introduced ~cntlv 
and under full illumination, and guided ra.tber than pressed, with little nl
tempt at dilatation. 

Accumulations of Cerumen or Ear~wax, mingled with :ihort 
hairs and flake::; of cuticle, are ofte u met with, aud furnitih 14 per cent. of 
tbe work of ear-dispensaries. They are a frequent cause of dcafncs!', oftcu 
sudden in its onset, and due to occ\u~fon of tbe canal. 'l'he trt>atment co11-
s ists in the remornl of the hardened mass b_v sy ringing, as directed for 
foreign bodies in the ear (paA"e 37flJ, aided, when necessary, by the gc11t!e 
use of instruments under full illumination. Excoriated areas arc often 
present on the walls beneath the plug-, and the drum-memhrnnc will oftN1 
gi\·e eviUcnce of the trnth of the claim that cerumcn rnrely becomes im
pacted in a healthy ear. The mcatus should be gently dried wiLb nb~orb
ent cotton afte1· sy ringin,!? , and any cleuuded surfaces should be lightly 
dn~ted with impalpably powdered boric aci<l. 

Vegetable Parasites hare been met with in the meatus, usually as
pergillus, causing often a marked inflammatory condition, with accumu
lation of dense white, or at times blaeki~h, flakes of thickened cuticle. 
Pain , deafness, and a sense of fulness are generally pre~ent, and may lie 
extreme. Wreclen, of St. Petersburg, who has contri buted much to the 
knowledge of this affection, ad\"ises the u:-:e of parasiticide fluiU:i, but 
Roosa claims that tbe free use of warm water is equally efficac iou s. 
'l'boroup:h cleansing is l'Ssential, and the promptness of reCO\'ery depends 
principally upon this; it is mo!:'t surely lini:·dwd by vigorous rnoppingwi1b 
hydrogen dioxide, dl'ying, and dusting with boric acid. Burnett recom
mends in:-uffiations of the !'al icy late of chinoline, 1 pal't to 1(1 or powdered 
boric acid. Specula and other instruments u~e<l ~hould be thoroughly dis
infected, Jest they s hou ld communicate the disease to other patitmts. 

Follicular Abscesses or Furuncles occur in the meatus, constitut
ing rm extrl:'mely painful and annoying affection i they are chiefly met 
with in tbosc of debilitated constitution, and may be multiple, or may occur 
in series. LOwenberg lays stress upon tbe parasitic character of furun
cles, and claims especially good results from autbeptic measures, both iu 
controlling the lesion and prC\'Cnting recurreDce by auto-infectioll. 1'hc 
lrMfment consist~ in the use of hot il'rigations, mopping with hydrogen 
dioxide, and maintaini11g pressure as firm as bearabJP, by a conical plug of 
cottoo. Pu!=! is evacuated as soon as its presence is detected, aud dilute 
citriue or other stimulating ointment is used to remore any induration.s 
which may be le ft. W eber-Lie! employs, as an aborti\·e measure, inter
stitial injections of a five-per-cent. solution of carbol ic acid, aud Oro::ch 
nd,·ise!' i-epeated applicat ions of a sol ution of acC'late of aluminium. 'rhe 
preparations of iron may be administered internally, if a tendency to.re
currence is obsen·ed. Sexton and others highly praise calcium sulph1~e, 
in frequent small closes, as checking promptly this and other suppurnure 
affections, Out the drug, as so ld. is often inert. . 

Diffuse Inflammation of the External Meatus is a term which 
may be used for all the inflammations llOt of a furuncular character. ~a~y 
forms haYe heen differentiated, but with doubtful aclrnntagc, a::; the d1rnl
ing lines are generally arbitrary. If cont.idered and treated a:s various 
pbas~s of eczema, dry or moist, acute or chronic, they can generally be 
satil'frtctorily 111anaged. Exudation may be rapid enough to cause an 
actual discharge of watery or purulent matter from the ear, but the great 
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mAjoritv of olorrhreas come from tbc middle ear. The presence o f mucus 
in the flow proves that the clisch:.tl'ge has its source, in part at least, in the 
trnipanum or tbe accessory cavities, since all mucous surfaces are shut off 
1;r the drum-membraue, nnd an opening must exil:it through this pal'Lition, 
ur through the adjacent wall of the meatus, to allow mucus to enter the 
external cana l. Perforations at the upper and anterior vart of the tym
panic membrane-in Shrapnell's "flaccid mcmbrnne' 1-are not very un
cowmon, but they are often ext remely difficult to 1·eco,!!nize. Air will 
rather rarely pass through tbrm when the tympanum is inflated; aud these 
uurcco.!-\'nized perforations are the source of many enigniat ical discharge:i. 
In Lhelrealmenl, as int be diagnosis, thorough clenn1-ing i::; es~ential, though 
often difficult and tedious; and the in:mfllation of powdered boric acid iu 
the 11t0ist case!:', and the use of emollient or stimulant ointments in tbe dry 
c:i::('S, will genera lly secure prompt improvement. Rclap~es are cor..1111011 1 

and entire cure difficult; internal medication, especially in Lbe strumous 
and the gouty, being- u:-:;ually requisite, as well n~ a series of topica l appli
cations as in chronic eczema.. Cbi~o\m recommends insufllation of alum. 
Counter-irritation o\·er the reg-ion of the mastoid process may at times be 
aciranla;.\·eou~ly employed. The presence of a diphtlieritic membrane in 
tlw external car has been n oted by Gruber, Callan , and othe1· :::urgeons. 

Polypi frequently arise from the deeper portions of tbe mcatus, 
although their mo~t common seat is the mucous membrane of the tym
panum. On the walls of the meatu:;, they may in rare instances arise from 
orergrowtbs o f tbe papilhc of the macerated and infiamed cu tis, or as g-ranu 
l::itions about tbe openiD,!! of a furnncle, especially if poulticing- bns been 
u~cd to excess; but th~ ir presence :;bould always lead to a careful explora
tion of the wall whieh form!:. the point of' origin, oud in t he majority of 
cn;;es a siaus will be found leading into one of the adjaeent cavities. Poly pi 
nri::;e at times from the outer surface of the tympanic membrane, o r from 
the maq!in of a perforation, but in tbe great majority or cases they have 
their 01·igin from the tympanic mucous membrnne, and protrude through 
a perforation in the drumhead. They are usually met with in neg-lected 
cases of chronic suppuration of the tympanum, but sometimes form behind 
the int:ict drum.membrane, distending and finally rupturing- it. They 
)!enerally consist of granulati on tissue, but may often be included in tbe 
/lbro.cellular rnricty of tumor (p. 529). 'l'be.Y produce, when lai·ge, a 
feeling of distention, and may, if of t he fibrous form, lead Uy pressure to 
con::.idera.blc absoqition of the meatus-walls. Ordinarily, they present no 

!>pe~ial .symptoms, but are apt to give ri se to hemorrhage, the presence of 
\\h.1ch 1~1 an otorrbrea often points to their pre~ence. Tbe_v may cause 
:-er1ous impediment to t he exit of clisclrn.rge, and thus give rise to grave 

~;;~1b1~~~!{en~~;ol~~:iti~~~~:~a!1;1~~~~hor~ll~e ~:~~~~~[i ~e/1~~1v ~ofi·i~t~}~~;l~:~h~~ 
u:sun.l!y b?st effected by tbe "~uare 11 of Sir W . Wilde (Fig. 463) or ll\ake's 
mod1hcat1on of tbe same, or IJy delicate forecps, of which good forms are 
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exhibited in Figs. 464 and 465. Purves, of London, em ploys a s.ickle-i'bnpl'd 
"polypus knife-hook." The wire emplo.ved in the snare should be very 
fine and annealed, or, as llinton recommends, the instrument may bearmf!d 
with the gimp employed by anglers, instead of wire. 'l'be probe should bt• 
carefully used, after cleansing, in order to determine tbe location and !'izc 
of the root of the poly pus before nny attempt is made to !'Cize it; and whcu 
the ~rowth ha~ a sn:iall neck it may at _times _be twisted off or stranguluted 
by simple torsion with the probe-a point of 1111portance when an operation 
is objected to. Great care must be exercised not to injure the ossicle:-; and 
other delicate structures to which polypi may be attac:bed, and but litlle 
traction is permissible in tbeir removal. The roots must be treated with 
caustic applications, such as chromic acid, tincture of the chloride of iron 
(Politzer). or burnt alum-to prevent recurrence-astringent lotions or 

FIG.464.-Forceps for aural polypus. 

Fw.465.-Randall's aural forceps. 

powders being used at the same time. Politzer and .MacBridc recommend 
instillation:-; of alcohol when removal is not permitted. 

Tumors of the Meatus.-Exostoses and hype1·osloses are occasion
a1ly met witb in the walls of the meatus, nnd. if large. may encroacb so 
much on the canal as to cause deafness According to Cnmbcrbatch1 they 
are often of irouty ori:.dn, but most writers note that they bavc be~n gcn~
rallv preceded by long--continued snppuratiun, and incline to ascribe tbe1r 
occ~1rrcnce to ti1e irritation thus produced. They ruay be multiple, and, 
growing until they meet, will someti mes coalesce; yet their growth ~ften 
seems to he self-lim ited, and, after attaining- a size that almo~t enurely 
clof'es the canal, they may s how oo further tendency to enlarge. T~e treat-
11rnnt, in the early stu.ge, consists in tbe application of tincture or omtment 
of iodine to the surface of the growth, and perhaps behind the ear,.and by 
a per:-:e\·erance in this plan the increase of the tumor may som?tunes he 
arre!'ited. At a later period little can be done beyond the prevention of the 
accumuhltion of wax, cuticle, or otber matter behind the ::rrowtb, b.'' ~re-

~;~': i\1~fr1)i.n foi1~!p:~~1l~1~1 e\~)~~;u ~1~~~~ ~1~~~k~)~ 1~,~~11t~ ~'~d b~~~h ;!~~o~1~~:~ 
with file (Bonnafont), trephine (Pritchard), or drill (Mathewson aod Field). 
Cumberbatch has see n benefit from tho application of nitric acid. Bagroff 
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employs the gouge and .iralvanic ca a tery. If suppuration is present, opcrn.
tive interference may be imperntive to relieve obs.truction. rrhc growth 
is ~enera ll y of ivory hardness, but its point of orig- in may often be morf' 
readily attacked than the tu mor itself. 'l'bC' occlusio11 may be caused only 
by the swelling of the soft tissues, a nd dilatation, cauterizat ion, or remorn l 
of these wi ll at time~ afford all necessary room. Sebacr>ous or wolluscovs 
tumors bn\•e been reported, but are genera lly· onion- like epithelial masses, 
'' cbole1Steatomata,'' wbicb orig-imite in the middle sac ca,· ities and, growing 
bv addition of layers, absorb the bone about them and break through into 
the meatus, the lateral sinus, 01· the brain cavity. Tbey sbou lcl be scrupu
lously removed witb probe, syringe, cnrcttf>, and forceps, t.he mastoid 
heing trephinecl if necessary. Malignant tumors of the rneatus are rarely 
primary, being corumonly extensions from gTowtbs in the tyrupanum . 

DISEASES OF TUE ME:-.mnA~A Tn1PANT. 

The membrana tympani, being covered on its outer surface by the 
cutaneous lining of tbe external meatus, and on its inner by tbe mucous 
membrane of tbe tympauic ca,· ity, is usually involved in affections of tbese 
parts, and i::> but rarely t be seat of s tr ictly local lesions. other than trau 
matic. Clinically, however, t here is at t imes a preponderance or persistence 
of the local manifestations, wh ich may make the lesions appear indepen
dent; and these are sufficiently distinct to meri t uotice. 

Inflammation of the Drum.membrane, or Myringitis, may be 
acute or chronic, and its cau;-;es, besides traumati~m, may be ''cold-t aking-,"' 
the entrance of cold water to the ear whi le bathing, etc. Pain is genera lly 
pre~ent, usually of a r:.hooting characte r, with some dulness o f beariug; 
but any considerable loss of function is more often due to associated disease 
of the deeper structures. In spectiou shows in the ea rly stages a network 
of injected vessels upon the dull su1·-
face of the drum bead, an appearance 
which is apt to give place subse
c1uently to a more ,!!eneral rednf!ss, or 
which may be hidden by infiltration 
or desquamation. Vesicles, "blood
blister~,n or e\·en miliary absces:;:es 
may form, and, hursting, mu.y g i rn 
rise to ulcers: buL the latter are rare. 
Hesolution is usually prompt and 
complete in acuteca~cs, but in chronic 
cases recovery is slower, n.ncl when 
these are neglected thcexco1·iatec1 or 
granulating surfaceswbirh are prns
ent may gi .... e rise to cons iderable 
serous or purulent discharge, and the 
granulations may become polypi. 
Rupture of the d1·um-memb1·ane may 
be caused by pneumatic prcssul'e, as 
in explosions or by blows upon tbe 
car, by wounds from penetrating 
bodies, generally introduced to re
li~\·e itching 01· to remove wax, or by 
v10\cnce to the whole head with or 

J 

witbout fracture of t he cnrnial bones. Bleeding, fo ll owed by serous d is· 
charge {which, although copious, may not be of ce rebra-spinal fluid), is the 
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most constant sy mptom; a nd more or less deafness and tinnitus are usunl. 
Non-interference will usually be followed by recoHry, with hen ling of the 
torn membrane; and the bearing will be regained unless the labyrinth 
has been injured. 'l'he treatment of inflammation of the tympaoic mem
brane, in acute cases, is by protection, with depletion nod cleansing when 
called for, and the use of moi:it or dl'y heat when the pain is not re
lieved by leeching. If the drum -membra ne have been ruptured, the m('cl. 
dlesomc use of syringing or of fluid applications may ser iousl.v complicate 
and retard the cure. In l'hronic myringitis expectanc.v avails little, nnd 
the employmen t of astringents in powder or so lution must be added to 
the other measures, with coun ter-irr itation. Depletion s hould he ctfected 
by means of the nnlll ra l or art ificial leech, placed in front of the trnzus, 
a~ most of t he vei ns of t l1e middle ear pass out along the front wall of 
the meatu~. 

The Fibrous Lan1ina, or 1nembrana propria, is frcqueutly nffetted 
a$ a result of chronic inflamm ation of t he tympanum, being at times 
thickened by infiltration or calca reous degeneration. or e lse stretched and 
atrophied a lmost beyond reco,zn it ion. rrhe latter condition, t he" collap:<e' 1 

of Wilde, is usually due to obstruction of the Eustachian tu he, and, cren if 
the cause can be overcome, is hardly remediable in ext reme cases. Re
peated incisions, or the application of collodion. as s ugge:lted by ~JcKeown, 
of Belfast, may lessen the laxity of the membrane, which usually causes 
g-reat interference with hearing by enveloping the stnpes in elastic tissue. 
An artificial drum bead may al.50 impro\•e Lhe hearin.z by securingthetrns ion 
of tbe chain of ossicles which t he relaxed tympanic membrane no lon~er 
affords. Thickening is a common resu lt of long-conti nued inflamnrn.tion, 
and g-h1 cs rise to opacity and to some rigidity of the membrane i but this 
rig·idity is wholly seco nd nry in importu.nce to t hat of the chain of oi::sicles 
not infrequently a!;sociated with it, and topica l applicat ions are of little 
value. Oalc{l,reous deposits, consisting cbie fl .v of phosphate of lime, 

mav occu r in the infiltrated ti~suc~, and 
e~e~n fl ukes of true bone may form 
( Politzer); but t hey do not a1)pear to 
interfere particularly with the power of 
hearing, and no treatment is likely to 
prove of much ~et'\' ice. 'l'he pneumatic 
~pecul11m of Siegle (Fig. 467) may he of 
considerable therapeutic as well as diag
nostic \'Rlue, since with it not only can 
the mobilitv of the tnnpanic membrane 
and of the ;nnlleus be. in vestiKated, but a 
Ro r t or ruass.ag-e of the ossiruln.r chain, 
which probably constitntes the princip~I 
value of inflation of the tympanum 10 

s uch cases, can be \'Cry gently, yet 

FIO. 467.-Siegle's pneumatic speculum. ~~~l'~~)f>~~~ t~~·a~~~;d.bc 1'i~l~r~~~~~l.it~~i~i 
the result of improved hearing, lessened subjective noise, and a d1st1nct 
sense of relief. Pre::1sure of t he finger upon the traµ;us, ru.pidly repeotcd 
( U ommel), or better still, a lternate pressure and withdrawal or the finger, 
closing tbe meat.us, forms a good substitute. Attention to the narcs and 
pl.larynx is ~enerally requisite in these cases, with infin,tioo ~ h rough .tl~e 
Eu~tal'bian tube; l>ut the latter measure must be used caut1ously1 th; it 
sometimes increases the atrophy of a relaxed membrane. 
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Incision of the Membrana Tympani, or C\·en e.-r;cision of a portion 
or tbe who le of the membrane, with the nm li eus, is sometimes nch·ised in 
the management of the ''at·ious affections in "·hich it id in volved. Where 
alterations of the drum-membrane or the ossicul nr chain offer great ob
structiou to proper conduction of aeri a l dbr:ttions , henl'ing may be greatly 
impro\'ed by making an opening in the drumhead. The chief objection to 
the treatment by inci8ion is the temporary nature of the impro\'ement, 
owing to the rapid hen ling of the wound; to olJ,·iate this s urgeons ba\·e 
exercised much ingenuity, but with li ttle anti l, a.ncl the eyelet of Pulitze r, 
and such means, are now rarely used. 'l1he s im ple exf'ision of a flap is 
little better; the tu rning down of such a. nap, without exch:.ion, has been 

~~~f~~t~l~e b~1~·~~~~=~nd le'! ~·~l~l~~~~~·t ~~;.J:e~~i·~~~1 ~~~~~1t;.~s:~~=1~~~~~~~ ~~0°1~ 
which has bee n fo llowed by clnnge rous inOamnrntion. a s has t bnt of inclos
intr the tip of the handle in a tubular ring-. 'l'olal excision. w ith remornl 
ot'tbe rnalleus and often the inCllS, has been prncti2ecl by Kessel, Sexton, 
and others, with moderate reaction and occasional g-ood results, but bas 
generally been limi ted in its ap-

~~:~:t~~~ie:~v~~~P~.·::i~·:he~·~~~f~ 
iuaccessible. Perforation bv add 
(Simrock), actual caute1·y-(Bon
na.font). or t be galvanic ca11tny 
(Tolto\in i and Purves) seem:-: to 
bare little advantage over inci
sion-the reaction is apt to be 
much greater, and the opening 
Yery slightly more persistent. 
In the same connection mav he 
cited Weber's tenotomy of the 
tensor tympani, and the divi.".ion 
of the )XJSlrrior fold (Politzer, 
Lucae), which may gi,·e rery 
good resul ts at fir~L. with relapse 
ns soon as the opening in the 
tympnnic membrane heal$. 

Perforation of the Mem
brana Tympani may res ult 
fromtraumaticcauses, from ulcer
ation of this structure itself, or, 
more commonly, as a con:-:e
quence of intra·tympanic intlam
niation, tbe mucus or pus whic b 
nccumulat.cs within t he cavity 

r~:d~~~~~~;~~~~g~~st~it;;o~r~~ 
~Lnr~erl externally. The open
ing 1:s usually single; bnt, in 
rare cases, from L wo to five Fm. -46S.-Politzer's method of inflating tbe 
openings, or more, may be sim- tympanum. 
ultnneou~ly present. One of 
these may be in the Aaccid membrane. Wben mul tiple perforations occur, 
tubercular ulceration is t he most frequent cuuse. 'l'he opening con com
mo~ly be seen through the speculum , and may be o f any size frvm that of 
a pm-hole ton. total destruction of the membrane; and the patient can, if 
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the E~stachia~1 tu.be be pervious, blow air through the meat~s by mnking 
a forcible exp1rat1on (or, as suggested by Dr. Schell, yawnmg) witb the 
mouth and nostrils closed (Yalsal\'a/s experiment). The surgeon mny 
<lo tbe same by the use of the Eustachian catheter, or by Politzer's method, 
which consists in blowing air through the nostril while the patient swal
lows-the Eustachian tube being opened during this act, nnd the ~oft 
palate raised so as to shut off the naso-pbarynx by the action uf tbc palntul 
muscles. The surgeon may simply blow through a flexible tube, or, which 
is far preferable, may use au India.rubber bag provided with a well-fitting 
nozzle. The nozzle of Politze1"s original apparatus was like a Eustucbiu 11 
catheter i but one of olive-shape is now more often emplovPd, as less likeh· 
to injure the nasal mucous membrane. Gruber has mOdified Politzer;R 
method by directing the patient, instead of swallowing, to pronounce the 
syllable" buck" or" hck ;" and with children sucCC:'lS i~ most readily obtained 
by causing them to puff out tbe cheeks. If swallowing be employed, the 
larynx should be watched, and the inflation made just as tbe lurynx is 
seen to rise. In using Politzcr's method, Hinton advises that the bng 
::;hould be applied to the nostril of the side opposite to that of the ear which 
it is intended to inflMe, and that the meatus of the sound ear should be 
firmly closed with the finger, so as to guard its membrane from the effect 
of pressure. The passage of air through a perforation will generally gi\'e 
rise to a sound, which may be shrill, if the opening be small, or bubbling, 
if fluid be present. 

The trealment of perforation of the tympanic membrane should be 
directed in the first place to securing the cessation of any discharge, the 
free opening of the Eustachian tube, and tbe restoration of the parts to 
their normal condition. Spontaneous healing will generally follow, even in 
long-standing cages i if not, attempts may be m11de to secure closure of the 
opening by stimulating its. margin.s with applications of nitrate of sih·er, 
etc., by covering it with a disk of paper ( lllake), one of adhesive plaster 
('l1ang-eman), or n. piece of the lining membrane of an e~g shell, or by 
inserting an artificial drumhead. As the main value of such treatment is 
merely to protect the tympanic cavity from external influences, it is well 
to determine that hearing will not be made worse, by closing temporarily 
the perforation before going further. A hole in the drumhead1 far from 
hein,tr a death-blow to hearing, may greatly increase it. 

When there is reason to suspect loosening of the connections of the 
ossicula, great benefit mny sometimes be derived from the adaptation of an 

arNjicial rnembmna lympani, which 
may consist simply of a plug of cot-

_, 
ton-wool dipped in glycerin (Year~-

,. ~ ley ), an l ndia-rubber disk or globe, 
as recommended by Toynbee (Fig. 
469 ), or any other body which will 

}'JG. 469.-Toyn~:~JJ~;1~i.ficlal membraua ~-;=~~:1sr: t~b~·e:~~~~i~~t:si~~~~~unr~t Y~~ 
not act as an irritating foreign body 

Innumerable patented" 11rtifirial drums" are offered, witb the most co~
.scienceless claims as to their value; and medical men as well ns the publ1c 
support the charlatanry, supposing tba.t o. vibrating membrane is requisite. 
Few of them are as good a.s a cotton-pellet; and much harm is ~one by 
their indiscriminate employment. Considerable care is requisite in plac
ing the apparatus so as to secure the best result; aod the adaptation ~f 
the appliance in each individual case may necessitate a series or .experi
ments with its vnriollS forms. The cotton.pellet is usually tbe s1mple:it 
and tbe best. 
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DISEASES OJ.' TITE CAV1TY OF THE Tn.IPANUi\I. 

Inflammation of the Mucous Membrane of the Tympanum, 
or Otitis Media, is not infrequently present in its milder form8 in case8 
of common" C'old in the head and sore throat," giving ri se to deep-seated 
pain io the ear, with buzzi_ng ~oises and. slight. impairment of hearing i 
inflation of the tympanum 1s pamful, and 111spect1011 shows the membrana 
tympani to .be more vas?u lar than _in its normal state_. Thi~ affection, 
which constitutes the ordinary transient" earache 1

' of children, 1s very apt 
to recur at intervals, :riving r ise ultimately to tissue-changes leading to 
permanent deafoess. Sexton, of New York, Jays much stress upon the 
fact that, in some cases, disease of the middle ear is dependent upon affec
tions of the teeth, in adult life as well as during dentilion-a point which 
should be duly considered, but which should not at all lead to neglect of 
the aural condition. Tbe treatment consists in tbe use of sooth ing appli
cations (such as the hot( 105°-115° F.) douche, or warm solutions of atropia 
or morphia), with leeching if neccss.ary, and counter-irr itat ion O\'Cr the 
region of lbe mastoid process during the attackS--followed by attention 
to the hygienic state of the patient, and to the condition of the nose and 
tbroat, during the in term ls, so as to ob\•iate recurrence. Ilinton recom
mends that the tympanum should be inflated with warm vapor every even
ing for a few clays after each attack. 

In its severer forms inflammation of the mucous lining of the tympanum 
is an extremely painful affPction, attended by much constitutional disturb
ance, and sometimes by delirium. Tbe symptoms of tbc milder var iety 
are all aggrarnted, and there is, besides, often great tenderness O\'er the 
mastoid process aucl in front of the ear. rro distinguish between tbe 
catarrhal and the 7mrulenl form is not poss ible at fir.st, although the 
latter is npt to have seH rer symptoms i yet the two affections seem quite 
distinct, and the ratarrhal rarf"ly passes into tbe suppurative form. Inspec
tion will generally ~how intense congestion of tLc tympanic membrane, 
aud often of the adjacent walls of the meatus; and all landmarks may be 
bidden by the infiltration of the tissues. Bulging of a part or the wbole 
of the drnmhead is generally present, most easily recognizable at the 
:superior nnd posterior part; and the yellowish or greenish color of the 
exudate, which fills the tympanum, may be perceptible through the 
stretrhed and bagging membrane. rrhJ? Eustachian tube is usually so far 
it~rolved as to render inflation of the tympanum, if at all poss ible, very 
difficult and painful i yet inflation after cleansing of the naso-pbarynx 
may give great relief, either by establishing drainage through the normal 
outlet, or by ruptnJ'ing the distended tyrnpanic membrane, ond thus 
relie\"ing the painful pressure. If it fails, paracenlesis of the tympanum 
rnay be done by a skilled band, under full illumination, with a long-s hanked 
needle, the operation giving rise to but brief pain

1 
and being generally 

followed by much relief from evacuation of the secretion and depletion of 
the congested vessels; the most bulging portion of the membrane is gen
~rally the best position for the incision. The further treatment consists 
m loc~I depletion, witb the use of the hot douche, and perhaps warm ano
dyne mstillations of atropia and morphia. It is a good rule, ns to the 
latter, not to use more of these drug~ in the ear than would constitute a 
full dose by the mouth, since they may be absorbed, or may pass through 
a perforation and reach the fa.aces . Laxatives, diapLoretics, and ton ics 
may be given internally, ns indicated i but the nse of qninia is strongly 
l'onde?rned by Roosa and others, as increasing the congestion. The bot 
doucbmg and dry heat will often obdate the ueed of paracentesis. 
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The catarrh al form of ofitis media iR often termed the non-perforating 
as in it the occurrence, and still more the persiHlcncc, of perforation i~ 
rare, an;v opening, whether natural or nrtifieial, quickly tending to close. 
In the purulent or pe1forating form an opening is un:1\·oidablc, and mav 
persist after the di:"tbarge has ceased; it. may, on the other hand, contmtt 
or clo::.e prematurely, and gh·e rise to retention of the secretion, rnllinO' 
for inci:.i.ion. '11 borough cleansing is necessary, repeated as frequenth· u~ 
the amount of the discharge may demand, warm syringing with u"oric 
acid or other astringent ~olutions being probably the hest menn~ of secur. 
ing the object. rl'bc U:'C Of irnpa.Jpably powdered boric acid, as r1·com. 
mended by Bezold, of ~lunicb, has now been very generally ndopted for 
the treatment of suppurating ca~es, nfler the subsidence or the mos.t pain
ful f:itage; and the "dry treatment" of this affection (including numl'rou.:; 
modifications, rarely for the better) has established itself a.'S the simpleto'.t 
and best for most cases. The accessible cavities are dried with absorUent 
cotton, after a scrupulous cleansing either with tbe cotton-carrier or the 

syringe, and the powdered boric acid is dusted in upon the inflamed tis::iues 
until the bottom or the meatus is filled. Numerous powder-blower..; Rre 
in use, but a quill or small speculum, filled by thrusting it into the powder, 
and blown empty hy a puff of the Polilzer bag, can hardly be surpa~~ecl 
for effecti\·eness. rl'he cleansing and insutna.tion lllllSt be repeated as oftrn 
as demanded by the recurrence of discharge; when it remains dry, the 
powder may Le left undisturbed, nnless indications arise for its remol-'al. 
Insoluble powders, sucb as talc (Hinton) and iodoform (Rankin) are dan
gerous, and are Jess \'aluable in every respect; and even boric acid1 in
soluble in mucus, is charged witb clo,;rging outflow. 

Neglect of these cases often gives rise to chronic suppuration; and the 
groundless fear of checking a chronic discharge restrains the patient, or 
even his attendant, from endeavoring to secure its cessation. The fallacy 
of sucb a fe~r requires no proof; and tbe rules of all insurance companies 
indicate most clearly that a" running ear" is not a trivial Ulatter. Unle.s:) 
the bone is involved, such cases u,sually yield promptly to dry treatment 

Periostitis of the Mastoid Process, or Inflammation of the 
Mastoid Cells, may accompany a similar condition of the tympanum, or 
may appareutly ari:Se independently. Even in infancy a large air-cell, the 
antrum, joins or constitutes the posterior part of the tympanum, and a. 
large part of the fully developed mastoid is filled with a serie:i of such cell~, 
all continuous with the tympanic cavity, and lined with an exten:;i~n.of 
its mucous membrane, which replaces or blends with the perio~teum. 1 am, 
tenderness, and :;;welling behind tbe auricle, forcing it out and forn~ard, nre 
usually marked in mastoid inflamm:ition; and rednes~ and ftuctuat10~1 may 
indicate either that tbe affection is primarily superficial, or that it ha~ 
rencbed the surface of the bone from within. Depletion, heat or cold, ~nd 
rest in bed, may at times abort a threatened attack; but tbe most 1~1-
}lOrtant measure is to make a free and earlv incision down to the bone in 

a longitudinal direction, a quarter or a hair of an inch behind the. ea~'. 
and extending almost the whole length of the mastoid proce@s (Wilde.,, 
incision). Marked relief ma.y follow, even if no pus is e\·acua.ted i but 1 ~ 

~~;ea~~se;r!~ ~f at~~~~~sa ~~ t~ h~~~~n ~bt~1em~~~~~dso~~ ll~o~~d n~~,r~~ t!;~~:d 
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with a :;harp Rpoon, but in the adult, the trephine, drill, or ch isel is requ i. 
site, the last being the best. rl'he perforation is llSllall~• Cfil'J'ied into the 
antrurn; nnd as the lateral sinus may be nearly in the tield of operation, 
the surgeon must procred cautiously, keep close behind tbe externa l mratus, 
and be ready to tampon. Carious bone should be curetted away, and any 
necro:-ed portions may be detached and removed; yet, in view of the im. 
poi·tant ~tructures which mig·ht Le injured, it is more common to await 
the spontanrous separation of the disorganized t issues, after establishing 
a free opening with drainag-e. Almo5t the entire temporal bone may be 
scpnrated by exfoliation. 'l'be more complete the operation, the shorter 
the after-treatment. The form of' mastoid ab~cess which bursts into the 
digastric fossa and burrows in the neck beneath the sterno-mastoid, bas too 
often been misunderstood. The ear deserves careful study in relation to 
cer\·ical and post-pharyngeal n h~res~es. 

Fatal Consequences of Inflammatory Affections of the Ear. 
- lnOammation attacking any of' the deeper.seated structures of the eat· 
may occasionally lead to a fatal result by implication of the brain or ln.teral 
sious, the immediate cause of death being in the former case meningitis 
or cerebral abscess, and, in the latter, thrombosis of the lateral sinus, and 
perbups of the jugular ,·ein. g-i\•ing rise to pyremia, or to secondary pneu. 
monia, or even sloughing' of the lung. Little can be done as a rnle to 
avert the fatal issue whcn these lesions are actually present, but already 
<1uite a series of case:; of cerebral abscess, secondary to otitis, have been 
succes.:-folly treated by trephining and evacuation , and the lateral sinus 
and jugular ham been emptied of septic thrombi. The abscess i~ most 
frequently single, and in the spheno-ternporal lobe, over the roof of the tym· 
pan um; but may, e~pecially in mastoid suppuration, be in the cerebellum. 
The point of election for trephining, when an exploration is made in the 
absence of localizing symptoms, is from one to one and a half inches 
hehiud, and from one to one and a half inches above, the upper wall of the 
auditory meatus. rrhe mastoi<l should be trephined and a subdural ab· 
scess may be thus evacuated; but intra-cranial explorations should be by 
an indepeadent opening, and not through a purulent ear. 

Chronic Catarrhal Inflammation of the Tympanum, or Scle
rotic Catarrh, deserves separate consideration. It is usually a most in. 
sidious affection, and may be wholly unassociated with e'·en sub-acute 
attacks of otitis media. Its starting-point is almost always an inflammn.. 
tion of the nares, which extends up the Eustachian tubes i and the dis· 
tinct hereditary character often obsen-ed in the affection is probably ex. 
plained by the inherited con6guration of the nasal chambers. Pharyngeal 
tn~·olvement is generally present also, but the tendency is now to regard 
t~ns as not causative, but as on ly another consequence of the nasal condi. 
t100. 'l'be semi-atrophic state of the mucous membrane of the nose, and 
~be dry, glazed condition of the pharynx, have probably their counterpart 
m t?e condition of the lining of the whole middle ear; and the external 
aud1.tory 1neatus, unless blocked by a plug of altered ear-wax, is generally 
d?s.t1tute of secretion . Little abnormal ity of the drum.membrane may be 
v1s1~le, but it usually shows depression, and localized thickenings or calci. 
ficat1on; and bands of adhesion between the ossicula or the tympanic 

~~~~~' c;~~u~~~1se~~ni~~ ti: ~~~~~rn~e~ta::,r~~~h t~~ in·~~~o~~~t:~~~~~st~~:ri~ 
through the n.uscultation tube (the'' otoscope" of Wilde and Toynbee), may 
be shrill, indicating stenosis, or crackling from the presence of tenacious 
ni~cus. When attempts to inflate by the Yalsalva and Politzer methods 
fail, ca~~eterization may ~e required. 'l.1his is effected by gently passing 
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the Bustachian catheter (Fig. 472), with its point turned downwnril:-0 
along the floor of the nostril until the po~terior pharyngeal wnll i~ rcaclwil'. 
nnd then drawing tbe instrument about half nn inch forwnrd, while it~ 
point is turned gently out.ward and upward, when it will U!::iUnlly rcndil~ 

FIG. 4il.-,\pplicationol the auscultation whc. (Ton•ot:K.) 

•enter the orifice of the Eustachian tube; or, it may be introduced until it~ 
tip sinks on the Hlum, turned in and withdrawn until it engages the ~ep· 
tum, and then turned out and slightly up. Pomeroy, of Xew York, u~eu 
"pharyngeal catheter/' which is introduced through the mouth, ns wn~ 

the instrument of Guyot, the pioneer in this field. Air may he forced 
through the catheter with the Politzer bag, when the surgeon can recog
nize its pasi::age by means of the auscultat1on tube, the air ~eeming to im
pinge upon bis own drum-membrane. 1.'hc vapor of chloroform or ethrr 
will sometimes pass when air will not, and numrrous other \'O.pors ban· 
been used, but with doubtful benefit; various nuids1 too1 bavc been forct'd 
into the tube, and bougies passed through it, to dilate it, or to con\·cy 111cd
icnments or apply electricity; many of tho:se, howe..er, who hnrc u:cd 
the,:;e measures, have abandoned them as not free from ri~ks outwd.irhm,1! 
their probable value. The treatment of chronic catarrh of tlw tympanum 
should consist primarily in remedying as far as practicable the no,;o.\ a.ffol.'· 
tion, in rendering the Eustachian tube patulous, and re:-;toring, if po~~11Jle, 
the normal ,-entilation of the tympanic cavity. 'l'he treatment !-'hould he 
repeated at such intervals ns to prernnt the good effect of one sitting fro~i 
bein,g- lost before the next, and may properly be interrupted for ten da~ ~ 
or a fortnight, after some six weeks. Its success will depend largely u1~on 
the stnge of the disease. Jf taken early, in the phase of "Em;tachrnn 
catarrh," when the tubal obstruction is the main lesion, and the t~·mpanuni 
not seriously involved, the restoration of hcnriug may be prompt anil 
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~;~~~~·~1~~~mi~·n~~.t!11~i :~~~~n;r ~}·lr~~s}~'in~!t~r11~~~o~~~c~1!~~~t~~~·1~~i;~~ 
the 1:;tapc·:-;, nnd perbnps secondary degeneratio n of the internal enr, ao 
trentnwnt may succeed C\'Cll in arresting the downward progrc:.;s. Between 
thc~e two extrem('~, all rnrieties of cast!s a rc met with 

Accumula tion of Muc ous or S e rous Exudation withi n t h e 
T ympa n um is, according to Hinton, a frequent cau~c of dcafocs~, and 
when occurring in cbildren may give 1·isc to convid:;ion;.;, or, as ia the 
otorrhcra or ~carlet fHe r, etc., may pro\~e tbe immcdin.t(' cau~e of c}('ath. 
While it. is not infrequently pre$ent in sub-acute and chronic catarrh, and 
while in 1:;ome cases the curved surface-line of the fluid may be seen through 
the drum-membrane, Il inton's \'iews have not found gcncrrtl confirmation. 
'l'he exudation may become inspi::;sated, n.nd form bands and adbe:;ions, a~ 
dumaging to the bearing as organized nrw tissues; and ca lcareous degen. 
el'll.tion

1 
or e\•en organization of the deposits, has been thought to occur. 

'l'hc trrafment consists in the removal, if possible, of the exudate. I f it be 
in a fiuid condition, it. may often be e,·ncuated tbrough a patulous Eusta. 
chian tub<', by simply placing the patient in SllCh a. position that the fluid 
will <':-iCape by gra,·ity while the tyrnpanic cavity is inflaa·d by Politzer's 
method or through the catlwter. 'l'he elastic catheter of 'Weber.Lie) may 
be u~cd to rcmo\·e the exudation hy aspiration, solvcut alkaline fluids hav. 
ing been first injected, if nece~~a.ry i but the method of incising the mem. 
brana. tympani, and, if inflation fail to remove the secretion, syringi ng 
through the openin:r, either throng-h the ]~ustacbian catheter, or, as advo. 
catecl hy Hinton, injecting lirst alkaline and then astringent fluids from the 
meatu1; through to the fauce::;, is more thorough and eflicient. 1'he entrance 
of fluid into the Eu~tacbian tuhe or tympanum, when in approximately 
normal condition, b.r the u~e of the nasal douche or by na~al syringing-, has 
~fren rise to se\•ere purulent otitis; and this must he borne in mind in 
the n~e of any intra.tympanic injection, though the cliseai:;ed tis:;ucs 
seem fa r more tolerant of interference than the normal. As there is no 
doubt thaL convulsion~ in children are sometimes connected with, a nd 
probably dependent upon, tire presence of mucus 01· other exudat ion in 
tbe tympanum, Hinton judic i ou~Jy advise::; that in cases of cerebral irrita· 
tion in the young, the ears should be examined as re7ularly as the gums; 
and mere inflation of the tympanum, or incision of the drum.membrane, 
may cli:;,,ipate promptly what. appears to be dangerous implication of the 
Urninor meninges. 

Nervous D eafness.-1'be researches of modern aural surA'eons ha\·e 
~hown that. most of the cases formerly classified under this head arc really 
m~tnnccs of some of the affections of the conducting media, which bave 
already been descr ibed. 'J.1bm;, the deafness in cases of anchylosis of the 
~ta pes and other lesions of s-clerotic catarrh may be a lmost to.ud, and onl.v 
Uy careful tests can the unaffeckd condition of the internal ear be demon. 
mated. The diagnosis between deafness from tympanic lesions and 
ntirvous deafness may commonly he made by the uf':e of the t11ning.Jm·k, 
tlie following rules for the employment of which arc gi\·en by IIinton :-

I. In a normal state a tuning-fork is heard before the meatus after it has ceased to 

2. W~:;~;~e~1~1~ht~1:t>:!~~~x, it is heard more plainly 'vhen the ext11rnal meatus ifl 

:: ~:~im1g':};~~t~;::f:;:;:~:s~~~:u,:~'.~;;~:;~, ~~~::~:~~;~;:;::~~:::~:~:;:;:.;; 
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f1~~~~~ ~~~~~~t~1~~ 1~~;;~~~1 =~~~'\~~~l~:.st in the better ear, the cause is prohably 

5. If, on ~losing tl~e me~tus, the tuning fork is heard decidedly lourle:-, tht>re is no 
cons1dera.ble 1mped1ment to thtl passage of sound through tht1 tympauum. 

6. If the tuning-fork is heard longer on Urn v1:rtex than when plact>d close befort! the 
meatus, the cause of the deafness is iu the conductiug mt'dia. 

7. However imperfectly the tuning-fork may be heard when }>laced 011 the vertex it 
gives reason for suspecting only, and is not proof of, a nerve afft>ction. ' 

rrbe first rule is the basis of" R innC's test," which measures the relation 
of aerial to bone conduction al.ld expresses the uormally greater duralion 
of the former as+, the less duration as-, the number of seconds that the 
tuning-fork is heard in the better place after it bas ceased to sound in the 
other. It is thus found that in some cases of middle-ear deafness bone
ronduction is actually, as well as relatively, better than in the normnl ear. 
Rules 3 und 4 constitute" Weber's test" as to the lateralization of the 
sound, which should normally seem to be on neither side, but a.Love. 
Roosa simplifies the test greatly by studying nierely whether the sound
ing tuning-fork is beard louder i11 front of the meatus, or when resting on 
the mastoid. T n a deaf ear louder bone-conduction means tympaaic 
lesion; louder air-conduction means nerve lesion. Gelle claims that rare
faction or condensation of the air in one auditorv mcatus reduces the hear. 
ing of the other ear for a tuning-fork sounding 'before it, if the stapes be 
movable; but has no elfect when the stapes is anchylosed. Electrical 
~timulation will probably afford us a means of testing the heultbycondition 
of the acoustic nerve; but the question of a" normal formula" (Brenner) is 
still in dispute, and no generally accepted conclusion on the subject has 
vet been reached. 
· True" nervous deafness'' is rare, probably not furnishing more than five 
per cent of the cases met with in practice; and in but a part of these wilt 
it be found independent of other lesions. It may result from concussion 
or apoplexy of the auditory nerve, from effusion of blood or serum into 
the labyrinth, from cerebral affections, from syphilis, etc., while it may 
also occur as a reflex phenomenon, dependent, upon disease of the fifth 
nerve, or upon the irritation pl'oJucecl by intestinal parasites-or even as 
a functional alfection, the resu lt of anremia and general nervousexLaustion. 
The deafness may be only for certain parts of the musical scale, usually 
the higher tones, but may on the otber hand be absolute. Total deafness 
is not possible except when the nervous apparatus is seriously involved, 
no lesion of the conducting apparatus being sufficient to cause it; but in 
the aged, bone-conduction is greatly lessened, and a tympanic lesion may 
leave very little hearing·. Labyrinthine involvement may result from di:i· 
ea:::e of the middle ear. Tinni'tlls and vertigo are geoerally associated with 
the deafness, when the labyr inth is involved, and may be extreme-the 
sudden onset of such a group of symptoms (Meoi€re'8 disease) being gen
erally due to extravasation into tbe semicircular canals. Treatment can· 
not be expected to accomplish much in case of organic lesion of the brai.u 
or auditory nerve, but when the deafness is dependent upon syphilis, or is 
a reflex or functional condition, the iodide of potassium, mercury, an~he!· 
mintics, or such other remedies should be given, as may seem to be md.1-
coted in each case. Politzcr has obtained good results from the bypodern~1c 
use of a two-per-cent. solution of pilocarpine (flt iv-x), and Bagen, of Le1~
sic, from strychnine i a11d in case8 of l\knfore's disease large doses of qui
nine have been advantageou~ly resorted to by Chnrcot Except perliap::i 
in syphilis, recent lesions only prove as I\ rule amenable to treatment. 
Galvanism may be tried, but its usefulness is rarely very great. 
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Paralysis of the Tympanic Muscles may occur, but the recog-
nition or lhe particula\' muscle involved is difficult, s ince their fonction in 
health is not certain. The stapedi us is implicated in pnrnlysis or the facial 
nen'e, such as n ot unfrequently takes place, especial\ _\. in otitis media with 
car ies; and the tensor tympani generally is paralyzed with the palatal 
mup;cJes. Roosa calls sen ile loss or hearing p1·esbykusis, and considers it 
a Jo~i:; of accommodation. If so, it may be due to a paretie cond ition of 
thcmu,.;clei:;. 

Neuralgia of the Ear (Otalgili) is rare in the absence of inflammn
ton' condition5, pain being often referred to tbe car from carious teeth, 
ulcerated tonsils, or lesions at the mouth or the Eustachian tube. 

Tinnitus Aurium, or subjective 11oi:;e in the ear, sometimes exists 
as an isolated E=-ym ptom, and cannot be referred to any discoveralile disease. 
It is uf':ually of a hissin,;.r, ticking, or chirping- character, though o.t times 
hecoming a rom· whieb tbu patient can hardly bel ieve to be in audible to 
others. It commonl_v originates in the blood circulation in the neighbor
hood of the ea r, as pointed out by Theobald, of Baltimore; but may be due 
to iacrcased pressure in the labyrinth, as is usually the case when tinn itus 
occurs in tympanic affections. Free inflation of the tympanic cavity with 
air or stimulating vapors, the use of the pneum:ttic speculum, electric it.v 
(er;peciall_v t he constant current), a.ad internal medication, will each succeed 
in some cases; but a, subjccti\1 C noise, once heard, is rarely so completely 
lost again, that it cannot br heard when listened for in a stil l place. C. H . 
Tiurnctt ad vises, in extreme ca~es, excision of the drnmbeart and ossicles; 
relief bas fo llowed reduction of nasal hypertrophies; Reyburn bas obtai ned 
a cure by lig-ation of the occipita l artc r_v on the affected side; ancl Seiss 
has bad admirable results from freezing the n1astoicl with a !'pray of rhigo
lcnc. Michael and S. l\l. Burnett recommend inhalations of nitr ite of amyl, 
and Woakes commends the internal use of bydrobromic acid; nit.roglycer· 
ine has also been nRed with success. 'L'he large number of t he remedies 
proposed indicates tht>ir ,·ery limited efficiency, and some cases seem wholly 
r('bellious to treatment. 

CHAPTER XXXVIII. 

DISEASES OF THE FACE AND NECK. 

DI SEASES OF '.l'UE NOSE. 

~ipoma (Acne Rosacea sit:e Hyperlrophica) is a hypertrophied con. 
dinon of t he cutaneous :incl snhjnccnt cellular t issueR of tLe nose, forming 
a red or purple, soft, lohulated mai::s, and cam;ing g reat deformity. Ana· 
tomically the di$euse should be cla!>sed as a litn·o-ccllular outgrowth. Tbe 
~ebaceous follicles of tbe nose often appear to be the parts principally 
1~volved. The treatment consists in exciPion, t he only point in the opera. 
tiou !'<'quiring any particular attention being n ot to lay open the nostril; 
tbe occurrence of th is accident may be a.voided by causing an assistant 
to di5itend the part with a fore6ngcr, that he may warn the surgeon if 
tl1e knife penetrate too Jcepl_y. There is usually a good deal of hemor
rbage which may be checked by the application of cold. If tbe wound is 
not too large, an attempt. may be made to close it by st itches; or healing 
may be allowed to take place by granul11tion and cicaLr izn.tion . To avoid 
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bleeding-, Oilier recommend-; lht.• 
employment of th(' ,!!alrnnic cnutt•rr. 

Imperforate Nostril. -'l'liis 

~~ i t~1CC~l:i ~II~~ 1,;~l'~~i~~l~ ~(!~~l~I~~ i\ ~· J~I\'~ 
the obstruttion be not too rlt!<'l>lr 
8ented, it nrn,,, he rcmorc!l IH· iii. 
ci~iou and suLbcquent dilatnlion "with 
houzics. 

Epista?<=is, Hrn1orrhag1• from 

~1:u1~\~~;.tr!~~c:~ ~~c1111:.~;~;~ c~;~;·o~:~\~ 
pcr:,,ons, an effort of nntul'e lo rc
licre i11ternal cong-e~tion, and mu,· 
bu looked upon under !:mch cir('u11l
stanccs ns rnthcr ::;alutarv thnn oth
erwi:-;e. It i:-:., bowever,.eren wbl·n 

:~~cto~:~je~11;~~~~~· ~~~t~l~l :~t~~1'~:1~11:::;~ 
therefore he mn<le to JH'C'\'CllL it,. Ol'· 

J·1<;. -li:~.-A<.:ne ro~ucea, or lipowa. (fro111 :i ~~ 11~~~1~~ ... ~·e:.: 111t<'rl:1~x~-;ti\~~~le t!0 r~~fc1:.;: 
patient iu the I'cnnsrl\•auia JJo;ophal.) vi:-<cerfl I congc~tion, hy attention to 

the nwnstrual function, C'lc. !11 
mo:-it cai;.cs no further local trratnwnt will be rP.quired than the applicatin11 
of cold to the nuclm nnd forehead, or compre:-;sion of the focial ara•n· {th 

aclvi:-ed by Marin) orer tlu· 
superior maxillar_,. bonl', 
but ia i:;omein;-;tancc,;, if tbt• 
flow of blood be profu,..t· 
and exhau:5ting, more 1ll'

tirn measure:; mu:-l Ix· 
adopted. The puticnt 
should, under tbc~e eircum
Hanccs, be kept qui1·t in 
bed, with the hrad 111111 

:;houlderl'i !<-lightlyl'len1ktl; 
the cold application!"J ~hould 
be co1ninucd, and opium 
and gallic acid, l'rj!Ot, or 
tbc [l(•C'lntc or lead, ma~ 

flG.47"1.-Llpoma. (Ll:STO!>.) 

~enai1;~~i1~i1~~el~~~l i~1l~~~t~~a.~_l ~~ 
the muriated tincture of 
iron, which mny benpplil'tl 
to the mucous surfucc of 
the no~tril by mean,; o~ a 
cnmt:l'~-bairbru,,b. Au 111-

,R'l'Iliou:; nostril clamp ha~ 
b('en dedsed by Caro for 

treating bemonbnge from the auterior narcs by compres~ion. , 
.As a last resort, it mny be necessary to plug tbe nostrils; theanfu~or 

nares may be readily plugged with a piece of compres:-;ed sponge, ~r wilh 
n pledget of lint, introduced with slender forcCpli, nnd hadng n hgaturo 
nttacbed to facilitnte withdrawal; if the blood continues to flow backwards 
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into the pharynx, the 7)()sferior nares must also be plugged-this being 
1110:-ot conv(•oicntly accompli~hcd by the use or B<.'llocq 1s sound, though, in 
the ab~eacc or this instrnmcnt, a double canula, or even a flexible catheter, 
may be u~cd in ~tead. 'J'be :::.ound, previously nrmcd with a, :;t.rong liga
ture, is pa~s.ed :dong the flo or or the no~trils till it reaches the phar_vnx, 
when, the sprin.z bring protrucl<.'d, the ligature may en.sil.v be br~ught out 
nf the mouth and furnh:,hed with a plug of the required ~ize . By with
drnwing thC' in5lrument, the plug is now bron~ht into posit.ion, the end or 
the lign.ture bC'ing allowed lo hang Out or the lllOUth lO fo.cilitatc l'Cll10\"ai. 
Jn!'tend of merely plugging the posterior narcs, it i8 ort.en better to apply 
prr:oo~ure to the whole floor or the no:::.tril from behind forward:; j this may 
rendilr be doue IH· attaching- to the lig-nture a serie::; of modernte-sizell 

1::~;~1~~:i~ ~~1~', ~~- t~~~ ~1~~~~~ 1~~~;~~-u\~1e~~ ~~~~I~~~;.~ be~;-eb ;u~i~~h~~;~~;~ i~;~~-11 ~1~1J 
Clo~!'et. under the name of rhineurynter;,;, which consist or hags or sacl'I, 
tu lw inHntecl nrtN introduction, like the colpeurynter or the 1tccouebeur. 
The operation of plugging- the po~terior nnres appea r:-' to be not entirely 
free from risk, Cr~quy and Gelle basing recorded case!i in which it. was 
followed by suppurntion of the middle car. In a. case or Vcrneuil's, in 

Fu•, .jij.-Plugging the no~lrils with Belloeq's l>Qund. (ft:KGC~~O;>!".) 

which ep.istaxis appeared to be due to cirrhosis or the li\rer, nil otber 
means falling, a cure was effecll'd by the application of a blister to the 
hepatic rc~ion. 

Chronic Inflammation with Thickening of the Schneid
er1an Membrane is not infrequent, e::;pecially anion~ strumouschildrcn, 

~~~~~~~t:~{ ~~ ~1~:a 1;1~e~0b1~~~:~\ t~o~1~~~ii01: ~~~~t~~~er;j?~~~1~~~~~ \~~1~1lit.~i:; 
!lurrng pregnancy. The port.ion or mucous membrane which Jines t.he 
t~1rbinatcd hones is lbat which b chiefly affected, appear ing as a. prnject.ing
n~,ze, or ma!3s, or a red colo r and velvety appearance, sometimes co\·erccl 
":1th muco-purulent 8ecretion. Respiration is obstructed, particularly in 
\let weather, the tone of the voice being altered, and a conslnnt disposi-
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tion to suuffi ing induced. Hypertrophy of the middle turbinatC'd bont• 
caused astbcnopia and headache in a case recorded by Dr. Kibbe. 'fbe 
treatm.enl consists in the application of astriugents, fre{1uent syringin£t 
with cold "·ater, and ( in a strumous patient) the admioiistration of cod
liver oil, iodide of iron, etc. No operative treatment, except perhaps i'Cn
rification, is, as a rule, admissible, though 1·cmoval of tbe hypertrophied 
masi:; with a wire loop may occasionally be called for. Change of air i~ 
often beneficia l. 

Rhinorrhc:ea or Ozama (the latter term referr ing to the fetid naturl! 
of the discharge) signifies a How of muco-puru lent matter from the uostrili;, 
one or both of wh ich may be affected. This condition is a symptom rather 
than a d isease, and may be due to a simple catar rhal a ffectio11, to the 
presence of a foreign body, to scrofu louR inflammation of the \'nrious nasal 
tissues, or to constitutional syphilis. Ju children it sometimes appears to 
be a reflex condition, dependent upon the irritation of teething. Scrofu
lous and syphi litic ozrona are often accompanied by ulceration, which may 
lead to caries or necrosis uf the nasal bones, producing eventually great 
deformity. 

In the treatment of ozrena, s uch constitut ional means must be adopted 
as a re indicated by the general condition of the patient; before- re~orting 
to local t reatment, it may be necessary to explore the nasal Ca\1 ity, the 
anterior por t ion of which may be readily inspPcted by means of a small 
bivalve speclllum,1 or the ingenious spring specu lum devised by Wimmer, 
hut the deeper portions of which can only be exam ined b_v the rnutiou$ 
introduction of a female catheter, Bellocq's sound, or Zaufal's speculum. 
or by n resort to Rhino.~copy. rrhis mode of inspection requires the use· 
of n .. small mirror which can be introduced into the pharynx, and of u 
reflector, if artific ial light is to be employed. rrhe ordinary mirror em
ployed in laryngoscop,v will commonly answn e\·ery purpose, or two 
mirrors, as advised by Yoltolini, or the ingeniou1-l- instrument dc\'iscd O_r 
Sim rock may be used instead; this apparatu::; is pro\· ided with a movable 
spatula by wbi<:b the soft pa late may be raised, so as not to obstruct the 
tiurgcon's view. White employs a pa.late-hook furnisbed with an attach
ment which is fixed o\·er the upper lip, so as to hold the retractor in po.-;i
tion 'l'he most important point in the local treatment of ozrena is to 
secure clean liness, by the use of a so lution of the pernrnngaoutc of potas
sium, or other d isinfectant lotion, which may be applied with a large 
syringe, or by meaus of Weber's or "J.1/wdiclwm's douche. This con~ists 
of a reservoir containing the disinfectant, which is placed a little abon~ 
the level of the patient's head, and is provided with a flexible tube which 
is introduced into the nostr il. If the patient be now directrd to breathe 
through the mouth, the: soft palate closes the communication between the 
nose and pharynx, a.nd a continuous stream is made to flow by atr11o~phcric 
pressure into one nostril and out bv the other. 'I1he force of the Mrenm 
can be regulated by varying the efovatiou of tbe reservoir. If one nostril 
only be affected, the stream should pass from the bcnltby to the diseased 
'6ide; while if both be affected, the direction of the stream may be alter-

. uated from one to the other. A posterior nasal syringe with long cun-.cd 
nozzle (Fig. 476), introduced by the mouth and mnde to injrct flu1cl" 
through the posterior nares, is preferred by many surgeons, nnd is proba
bly a safer intitrnment, numerous cases ha,·ing been reported by Roo.~B 
and others in which suppuration of tbe m iddle ear bas followed the use of 
the ordinary douche, probably from entrance of the injected fluid tbrou,!?h 

l 11. Allen recommends a vulcanite speculum with an elliptical openi11g. 
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the Eustachian tube; a. similar nozzle may be used with the ordinary 
douche, a~ recommended by Dr. George Thompson. Any ulcers that are 
detected should be touched with nitrate of silver, and to prevent the forma
tion of ;;;cabs, dilute citrin e ointment may be applied at night by mean ;,-; of 

FIG. 476.-Posterior llllSRI syringe. 

acamel'8-hair bru sh. Letze! recommencl5 t he use of iodoform as a snuff, 
in the proportion of one part to firn of po"·dcred acacia, while II. Allen 
employs iodoform with carbolic and tannic acid:->, held in suspension in 
gelatine. R W. Seiss speaks favorably of thymol. 'l'be hypertrophied 
condition of the mucous membrane cover ing t.be t urbinated bones may be 
treated by cauterization with uitrnte of sil ver or chromic acid, as recom
mended hy A II. Smith1 or, as preferred by Bosworth, with glacial al:etic 
acid or the gah·anic cau tery. rl'he same surgeon, with Jan-is and F. L. 
Knight, advises, in some cases, removal of the protruding part with a wire 
h ·aseur. Bucklin employs a small saw. :Medicated nasal bougies, made 
with gelatine, have been employed with some surcess. If necrosis occu1· , 
the sequcstra shou ld be remO\'ed as soon as they have become loo3c, 
acccsi; to the part bein~ facilitated, if necessary, by Rouge's method of 
turning' up the nose and lip by an incision t hrough the mouth. 

Adenoid Vegetations.--This name is gh'en by :Meyer, of Copen
hagen, to certain growths met with in the naso-pharyug-ca] cavil~' , which 
appear to be identical in structure with the closed follicles of the mucous 
membrane from which they arise. The most prominent sym7Jtom, is an 
interference with speech, the patient being unable to pronounce the nasal 
consonants m and n, and the voice being deficient in resonance; breathing 
throu~b the nose is prevented, and the mouth is consequently kept open ; 
there is, moreover, a feeling of obstruction at the back of the throat, with 
a copious flow of mucus, and sometimes slight hemonhagc; the patient 
frequently is deaf1 and often s ntfers from otorrbrea or annoving t iu11itus. 
1'he growths tbemseh'eS have a velvety appearance, and a deep reel Or 
sometimes yellowish hue. The diagnosis may be made by the aid of 
rhinoscopy, or by digital examination. The t?-eatrnent consists in cauteri
zation with nitrate of silver, or, as preferred by Lincoln and Roe, with the 
gah'anic cautery, or in excision; this may be done with a knife, composed 
o~ a ring-shaped blade with a slender shaft, with a sharp spoon, or, which 
L6wenberg and Curtis prefer, with cutt ing-forceps; and the operation 
~houhl be fo llowed by spraying with saline or alkali ne solutions. 

Polypi.-The term polypus bas been applied to a variety of nasal 
tumor:;, which have in common merely their locality and their pcduncu
lated character. 

1. The ordinary Soft, JJ!ucous, or Gelatinous Nasal Polypus belongs to 
tbcfibro-rellular variety of tumor (myxoma), and may spl'ing 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 
n.o:;c from the frontal s inu s or antrnm. These growths are usually mul
tiple, of a soft, sem i-gelatinous consistence, and of a grayi~h-yellow color 
while in the nasal cav ity, becoming shrivelled and brown when they pro
trude externally. They produce a feeling of distention, and by obstructing 
the nostril impede rel'ipiration, alter the toae of the voice

1 
and give rbe to 
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a disagreeable habit of snuffling; all the symptom8 are aggrn.rnlcd in !lamp 
weather. As the poly pi grow, tbey press upon and di8placc the neighbor
ing bones, producing great deformity, obstructing the uasal duct, nntl 
thus causing a st illicidium of tears, and C\•entually leading to caries of tlw 
tmbinated bones. '!'bey sometim es protrude into the pharynx, whl'rc ther 
ma.v be seen, or at least felt by t be finger introduced behind the soft palntC. 

1'reatment.-Xasa1 polypi have occasionally been succCtisfully trcnte<l 
by the use of astringent iojection~, 1 but in the larg-e nrnjorit_,, ofcn"e:-; it ii) 
better to resort at once to an operat ion, whid1 may consi:st in arnlsion, in 
Rtrangulation with the ligature, or in the use of the galvanic cautery; before 
attempting rcmo\·al hy any of these methods, the position of tLe pedicle of 
the tumor must be a..::.certaincd by ex 1>loration with a probe. 

(I) Avulsion is elfcct~d with delicu.te but i:<trong forceps made for the 
purpose, with serrated blades and a lon,!!itudinal ;:rroove s~ ns to nfford n 
firm grasp. 'l'be patient being seated with the head thrown backward:-;, 
one bladP of the foL·ceps is introduced on either side of the nc>ck of the 
tumor, and the latter is then torn awn.'' by a combined process of twisting 
and pulling. '!'lie hemorrhage, though free, is seldom troublesome. Sc\'cral 
poly pi usually require removal, and the process has generally to be r<.·peah'<I 
at interva.ls. fn:rnlll ation of powdered alum bas been recommended, with 
a view of preventing- a recurrence of the di.sease. ..\(ackenz ic removes the 
polypus with "punch fon:epsll and cauterizes the base with the gakanie 
eautery. In some cases be removes also the portion of turbi nated bone 
from which the polypus springs, a.nd Banks recommends that tbb should 
be done in all cases. 

'Vhen the posterior naris is the seat of the polypus, this may sometime:; 
be con\•eniently rnmoved by thrusting it backward:::; with one fingt'r intro· 
duced into the oostril (tbe patient being etherized), and seiz ing it w-itb a 
finger of the other hand introduced behind the soft palate. 

(2) Ligation i.s particularly adapted to large polypi with a broad ba..:e, 
or to such as project into the pharynx; the ligature, or, which Fer!'.{U!-l~on 
preferti, a loop of silver wire, is passed along the floor of the noi:;tril IJ.r 
means of a double canula (Fig. 477), and slipped around the tllmor by the 

aid of the finger introduced bebind the soft palate. The loop being then 
tightened, the ma~s ma.y be left to slough. or may be cut through, n..: U~ 
an h·1·asellr. Sometimes the polypus may be thus withdrawn throu!!.h 
the no.:.tl'il, but it will common ly fall backward in to the throat-when it 
Hhould Uc instantly rcmo\·ed wiih forceps, l c~t by falling on the glotti.:, it 
should cause suffocation. Griffin advises tha.t after removal the pnrt 
~boulcl be sprayed w ith witch-hazel or alcohol, twice daily, for al l~a:.t. n 
year. 

~~~,~:~:'.i~~:~i~~~~;~,~:~~(~\~~:r~·~!~~:~1~i'!:'.~f:~;~.~:::·;:;r~;:01,~:=~1:::;:~,~~;~;:~f~:: 
B. W. Richardson employs the ethylate of i.odium, applied on a. pellet of cotton, and 
l\liller, of Edinburgh, uses a spray of alcohol. 
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(3) Perhaps tbe neatest, ns well ns thC' most expedition~, wn_r of re
modn•" nasal polypi, howe\·er, i:-; by means of the platinum wire-loop 
i.•i·rnse~1r and gafranfr cautery. 'l'he loop being- adjusted around the base 
of the growtb, is healed b)· connl'Cliog the instrument with the poles of 
the battery, when the mass ii-; !:iCHrcd \\'ith a ~Jig-ht his::;ing nobei the ope
ration is both painless and bloodlcl'l:;, In some rare ca:::es, in which the 
l!rowth is very large, it i::; occe::;snry, in order to cxpo~c thC' polypus suf
fi1·iently fol' the application of an~' nh.'a,ns of removal, to lay open tht• cndty 
of the llO!'E' by an incision along the junction of the ala with the cht·ek. 

2 'l'he Hard or Pfrm Pu1ypi of the no~e belonµ- to the clat"s of fibrous 
tumor:;; the~· 11!'ually ~pring from the 8t1pcrior turbinated bone, or posterior 
part of the septum, project into the pharynx , and occasionally find their 
wtlr into tbe antrnm, through the pten,..!?'O·maxillnry fif:;surc, or even into 
the.orbit. On the otlwr hand, fibrou::i or.fibl'O·nuc!C'nted tumors, ori!.rinating 
in the antrum, or from th<' p<'rio:-;tcum nt the ha"e of the skull (i.Ya~o
phnryngeal Pol.1171i), ma_,· project into the nostril and be mi:;takC'n for intra
ua:-nl tumor~. Deuce it mn.'· be, in ~ome ('a sci-, nn C'Xtremely dillicult mntter 
to dl·cide wbether a pnnicular growth :-.houlcl be cnllcd a tumor of the 
antrum, a nasal, or n nnso.pharyngeal, polypm;. 'l'he fibrou:-:. polypui-; is 
lbllillly single, Yery \'lH•culnr, and i::; apt by displacing tho wnJ\:-; of the 
110:-c to produce the deformity known al'; frog-face. 'Jlbe symptoms arn 
prett~· much tbo~e of the :;oft polypu~, hut the lihrous g-rowth may be 
t.li.~tinJ?ui:;hed b.'· it:; consistence, Uy its color (a deep mocl ... na red) , by its 
tent.lL'llCY to bleed, and hy its not pOl:'!'CS.:<in .~ h~·gromctric propt•rLic:;. 

'J'hc treatment consh:ts in avulsion or ligation, if the tumor be :-i,o small 
a.-; to render tbe:se operations applicable, or in <'Xci:>ion. In order to expose 
thcA"rowtbsufliciently to render 
its complete remand po::;bible, 
the surgeon ma.y Jay open the 
carity of tbe no~e, remo,·ing 
with cuttillJ!·plier:; the nasal 
bone and the a!:iccnding proce~s 
of the superior rnaxilhll'y; m~1.'· 
turn down the no~e over the 
mouth by means of a n -::;haped 
inrisioo, a5 recommended bv 
Oilier, the bridge of the nO:"~e 
being ~awn throup-h in the line 
of the external cut; may turn 
the nose to one side by cutting 
through its bony attachments 
with saw and chi~el, aR practised 
b~· Yon Bruns and i\lncCormac, 
nud hy my$c)f in the ca~e from 
which Fig. 478 is takcu; may 
cut through the hnl'd nncl 8ott 
pnlnte, as advised by NClaton i 
1~r, finally, may resort to pre
liminary exci:;ion of the upper 
jaw. }:itber of the last.named Fm. liS.-Fibrous polypus of nose, Jlroduclng frog-face. 
operations may be employed in (From n pati<'nl in rhe Lnh·er~ity llo~pital.) 
1·11:-cs ~r true na:.;;o.71haryngeal polypui:;;, the latter, which appears to have 
l1:'t'n hrst practiRed by Flaubert, in 1840, being probably the best procedure. 
1.iil' operation is certainly justifiable, in view of the hopeless nature of the 
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affection which it is desigoed to remedy (these eases, according to N~tnton 
ahrnys proving fatal, either by hemorrhage, or by the obstruction t~ 
breathing and swallowing). but should not be too ligfaly undertaken, as it 
mny prove immediately fatal by shock and profuse hleeding, 1 or nrny cau-.e 
death at a later period b.\· P''remia or consecutive inflummntion of the brnin. 
It Rhould be added that Gosselin addses delay a.nd a resort to partial 
remo,ral in cases of naso-pbaryngeal polypus in ,roung persons, belie\'in1r 
tbat the disease manifests a tendency to self- limitation on the nppronch o"r 
adult life. The galvanic cautery bas been successfnlly employed by Albertini 
J. D. Bryant lip:atcs both external carotid arteries, and finds tbut the 
consequent shrinkag-e and retrocessioo of the g rowth afford a practical 
cure. Duplay and Rochard advise injections of chloride of zinc, nnd 
Anger those of perchloridc of iron; KOnig la.ys open the nostril of the 
affected side and remo\'es the growth with the sharp f:poon or curctte; 
Terneuil divides tbe soft palate, remove$ the projecting pal't of the growth 
with the ~craseur, and makes repeated appl ic:ations of chromic acid to tbe 
remainder; Annandale raises the upper lip nud nose, as in Rou~e's ope
ration, divides the bony septum of the nose, the alveolus, and bard palate, 
and, if necessary, the soft palate, forcibly separates the jaws, and remO\'CS 

the growth with forceps, curette, ecrmwur, or galvanic cautery. 
Osteoplaslic Resectio1i of the Upper Jaw.-This is the name gin•n to an 

operation which appears to have been suggested by Huguier in 1852 nod 
1854, which was first practised about seveu years afterwards simultaneously 
by bim~clf and by J..,angenbeck, and by w hich it is proposed to remove 
tumors lying beliind the upper mnxi\Ja without the extirpation of tbnt 
bone. rrhc nccCsi'ary incisions being- made, the saw is applied iu ~uc:h 
a wn.y ns to sever the connections of the jaw except at its nasal sid11 (Lan
gen beck), where it is left attncbccl; it is then forcibly turned inwardi:, to 
be repla.ccd after removal of tbe growth fr0m behind it. Chec\'er, rcvi\'ing
Iluguier's method, ka\·es the jaw attached by its palatal instead of it:; 
naf'al connections, and bas tbus operated twice successfully on tbe same 
individual. In another .case, the same surgeon displaced simultaneously 
both upper maxillary bones downwards, to facilitate the remo\'al of a naso
pharyngeal polypus occupy ing a median position, but the patient IH'\'er 
fa irly reacted from the operation, and died on tbe fiftb day. A similar 
operation, in the hands of Tilfa.n.r, howeYer, proved entirely succc.-;~ful. 
Cooper Forster has further modified th is operation by displacing the jaw 
in an outward direction. Burow has successfully operated by Langcn
beck's method, but. on the other hand, fat.a l cases ha.\'C occurred in the 
bands of severa l Ru rgcons, includi11g E,;marcb, Ilill, and Vcrneuil. In a 
case recorded by Prof. Agnew, the displa.ced jaw became spontaucou~ly 
separated nine days after the operation

1 
and was removed through lhc 

mouth as a sequC'strum. 
Malignant Tumors of the nostrils usually belong to the Sartomalo~1s 

or Epilheliomatous vnrictit!S. They mn.y be recognized by their rapi_d 
growth; by their involving the neghbol'ing bo11cs, forming an cln~t1e 
swelling i by their tendency to ulcerate and bleed; b.v tbe pain wh.1ch 
attends the ir progress, and by the ear ly implication of tbe neighborrng 
lymphatic g lands. In most cases, palliative t1·ealment only is justifiable
completc extirpation being rarely practicable, while a partial relllO\'al coulcl 
but aggravate the disease. lf, however, the nature of the tumor be recog· 

1 Weir has recorded a case treated by N(;lat011's method, which proved fatal almnst 
immediately after the operation, and Shrady and myself have bad equally uofortu· 
nate cases after preliminary excision of the upper jaw. 
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nized nt a very early period, and it appear that the growth actually origi
nates in the nose, and docs not (as sometimes happens) i"\pring from the 
~pbenoicl or cthmoid cells, or even from within the skull, Pxcision mny 

11erbaps be attem1~ted by the following method. .An incision carried from 
the inner angle ot the eye downwards, along~ide of the nose, lays open the 
no~tril, while another incison across tbe cheek forms a flap which is to be 
dis[':ected up. The superior maxilla is divided above its ah·eola1· border, 
with $aw noel cutting-pliers, a second section passing from the outt.>1· ex
tremitv of the first into the orbit; the nasal process and nasal bone are 
then similarly ~evcrccl, when a considerable part of the upper maxillary 
may be removed; the tumor is then to be extirpated, bleedin:.r bcinp.- chec:hd 
hv the use of the actual cnutery, and by stuffing the cavity with lin t soaked 
iii MonsePs solution, or in the muriated tiut:turc of' iron. 

In cases not admitting of any attempt at excis ion, tracheotomy mny 
[':ometimes be required to avert death from suffocation. 

Rhinolites, or Nasal Calculi, are sometimes met with in the cavity of 
the nostril, when they mriy be extracted with forceps, etc., as otber foreign 
bodieSj or they may be found beneath tbe n1ucous membrnne, when they 
mu::;t be remo\·ed b.Y careful dissection. They consist of phosphates and 
carbonates of lime and magnesium, with inspi~sated mucus, and are usually 
formed around a. nucleus of some extraneous substance. 

Diseases of the Septum.-'l'he septum nasi may be the seat of 
hremntoma or thrombus (the result of injury), of abscess, or of cystic or 
cartilaginous growths. 'L'he treatment of thrombus in this situation con
sists in tbcedoption of measures to promote absorption, whi le, on the other 
hand, an early incision is indicated in cases of abscess. Cystic tumors may 
he treated by cutting away a portion or the wall and applying nitrate of 
silrcl', while the cartilaginous growths requfre excision by the use of the 
knife and gou~e. H perforation of the septum occur, in any of these affec
tioas, a plastic operation may be required to relieve the consequent defor
mity. Casabianca mentions two cases of chronic thickening of the nasal 
i:eptum which bad been mistaken for epi thel iom a. SchrOtter and Lefferts 
have observed cases of double septum occurring as a con{!enital deformity. 
Di,,,placements of the septum, resulting from injury, have already been 
referred to on page 265. 

R UlNOPLASTY. 

The whole, or a portion merely, of the nose may be destroyed by injury, 
by ulceration with or without caries or necrosis, or by the ravages uf lupus 
or of constitutiona l syphil is. Under these c ircumstances various rhino
plasticoperations may be employed to rnlieve the deformity, it being, how
ercr, an ill\'ariable rule, that no operation is to be performed until the 
de:1tructive proc:ess bas been completel.v and permanently arrested. 

Operation for Partial Restoration of Nose -If the columna 
and part of the septum only be de::.troyed, a new column a should be fashioned 
from the upper lip, by making incisions on e ither side of the median line, 
~o as to detach a strip of tissue about four lines wide and embracing the 
entire thickness or the lip; the strip, with its end suitably pared, is then 
turned upwards, and aattched by means of the twisted suture to the 
lower surface of the nasal tip, which is previously fre::;bened for the pur
po~e. The wound of the lip is united with harelip pim;, u. few narrow 
strips of ad hesive plaster serv ing to support the new columna in its placo 
until 6rm union bas occurred. The size of the newly formed nostrils must 
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be maintained by the occasional introduction of gutta:pcrcha or siln'r 
tubes. 

If one ala of the nose on ly be defic ient, the surgeon moy, if the !O~'.'i of 
tissue ~e but slight, tnke a flap from the upper part of the noi:;e itsC'lr, nod, 
fre::;benmg the edges of the border of the gap, atlnch the transplanted pQr
t.ion by a few points of sutu re. Under other circumstances the flap may 
be taken from the cheek (as I did successfully in the case of a woman \\'hO"e 
husband, moved by jealousy, bit a. piece from her nose), or, if the los~ of 
substance be very considerable, from the forehead i in the latter ca!'e, the 
pediclc of the flap must be twisted upon itself, and, to preYCnt its slouuhing, 
a g roove rnny Le cut for its re<'eption on the dorsum of the nose. When 
union of the transplanted flap is complete, the pedicle may be rais~·d and 
cut away, the groove being then closed w ith sutures. Esmarch ha8 !'llC· 

cecdl.'d by transph~nt i ng sk in flaps from distant parts without leaxing any 
pediele, as in Wolfe's operation for ectropion. 

A nose wbicb is too short may be lengthened by Weir's method, \Yhieb 
consists in cutting the organ across transversely, depres:;ing the tip to the 
required extent, au<l filling up tbe g-ap with flaps taken from the cheek ... 
Konig employs an inverted, periosteal, mPdian flap, and 8Upcrimpo,.ed. 
cutaneous, lateral fln.ps, all taken from the forehead. 

Pi~tulo11s Openings throug-h the nasal bones occasionally result from 
necrosis following scarlet fever, etc. Under such circumstances, a flap 
may be raised from the check or forehead, and attached by sutures to the 
freshened edges of th<:: gap. 

Operations for R estora tion of the Entire Nose .-'I1he whole 
nose may be restored by several methods, thmse best known being de:-;ig
natccl respecti vely as the 1'alia<"Otian and the Indian operation. 

1. The T a liacotia n Ope r a t ion {SO called from 'faliacotius, a rli~
tingu i:ihed Italian surgeon of the sixteenth century) consists in fashioning 
a. nose from the fleshy tissues of tbe arm. 1 A flap of sufficient Rize of skin 
and areola1· tissue is fi rst marked out and partially detached, being- left in 
tbis conditio n for a fol'inight to become vascular and thickened by the pro
cess of granulation; the remains of the original nose are then pared, and 
the flap reduced to a propel' shape and attached in its new position hy 
numerous points of suture, tbe a rm being approx imated to the head, and 
fixed by a complicated system of bandages. After about ten days, when 
union may be supposed to be complete, the attachment of the flap to the 
arm is severed, and any trimming of the new organ which may be nece::i
sary is effected. A colnmna is subsequently made from the upper lip. 
rl'bis process is so tedious and unsatisfactory that it is seldom rei'urlcd to 
at the present day, though it has been successfully employed by )lacCormnc 
and Stokes. It bas been modified by Warren and otbers hy taking the flap 
from the forearm and by shortening the t ime dur ing whicb the head and 
arm are fastened together. In order to supply a bony support for t_he nC'~\" 
nose, Hardie transplanted the ungual phalanx of a finger, keeprng hi:-. 

patient's arm fastened up to her face for three months, and a siruilar pro· 
cedure is said to La\'C heen employed by Dr. Sahine. 

2. The Indian M eth od, which was introduced iota England hy 
Cnrpue, in 1816, iti tlmt which is now generally preferred. In this pro· 
cedure a flap is ta.ken from the forehead to form the grenter part of t~e 
nose, tbe columua being subsequently made from the upper lip, though m 
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~omc cases it is possible to derive the 
~olumnn from the forehead also. The 
operation, as usually performed, may 
be di\·idccl into thrre stages. 

( l) Tbe first stage consists in the 
formation aud attachment of the fron
tal flap. A piece of thin gutln-pcrclrn 
shOuld be fir~t. modelled to the size an d 
::.hape of the organ which it is desired 
to reconstruct, and iben should be flat
tened out and laid upon the forehead, 
so as to form a guide for the incisions, 
a~ shown in Fig. 479. As the flap
whicb may be taken from the middle 
or from eilher side of the forehtiad
is sure to shrink after its formation, a 
mnrgin of a quartc; of an inch shou ld 
lw allowed on all sides of the pattern, 
and it is convenient to mark out the 
lines in which it is designed to cut, 
with the tincture of iodine. If the 
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ll~!i~~i~tr~f ~:or~io:e~j; :~~~a~01r::j~ai~ Frn. 479.-P.hi~;~~~~~s:.~ndiau method. 

prolonged, so as to form a columna, but under ordinary ci1·cumstnnccs it is 
better to leave this part of the operation until a subsequent occasion . In 
raisiug the frontal flap the surgeon should cut fairly down to the pel'ios
tPum, beginning at the root, which should be mude long, so that its circu
lation may not be interrered with when it is twisted. The flap should 
embrace all the soft tissues of the forehead down to tbe periosteum i and, 
indeed, it has beE>n suggested that even this tissue should be included, in 
hope that osseous matter would be developed in tbe structure of the new 
nose. 1 It does not appear, however, that such a result would be attended 
by any particular benefit1 while the removal of the periosteum from the 
frontal bone exposes that part to the risk of necrosis. rl'he flap, having 
been raised, is la.id back upon a piece of wet lint, while the stump of the 
DOH' i~ pared and made ready for its reception. The integument should 
be db:-;ected up in such a way as to form a groove for the reception of the 
frontal ftap 1 the edges of which should themselves be shaved, so as to 
furnish two raw su rfaces. .A.11 hemorrhage having been checked (if pofi
i<-ible, without the use of ligatnres), the tlap is to be twisted upon its root 
and adjusted, being held in place by means of the interrupted suture, or, 
which is better, the "tongue and groove 
suture" employed by the late Prof. J. Pan- L¥J 
coast, the mechanism of which can be readily ·Ti~ 
understood from the annexed diagram (Fig. 1 

480). The flap should be supported by gently 
mtroducing beneath it a plug of carbolized 
gauze, or, if the columna have been made at 
the ::nme time, two small plugs, one corre-
~ponding to each nostril. The extent of raw 1''1G. 4SO.-Tougue and groove suture. 
~urface left upon the forehead may be dimin-
bbed by the use of harelip pins. The patient is then put to bed in a warm 
room, with a light dressing OYer the part to preserve its temperature. ']'be 

1 Konig goes still further, and includes with the ttap a narrow strip of bonP. cut from 
the frontal bone with a chisel. 
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dressing should not be disturbed for several days, when it will 11s11allr be 
necessary to ren('W the plug, the sutures being allowed to remain Uotil 
union has occurred. 

(2) The second stage of the operation consists in the formation of a. 
column!\, ir this has not nlren.dy 
been doue in the pre,·ious pnrtof 
the proceeding. The columna 
may be formed from the upper 
lip in the way directed at pn:,re 
813. It is right to add that E. 
I I. Bennett advi!'ieS ag-ainst the 
formatio n of a columna, 6ncling 
that the contraction of the deep 
surface of the 6ap Jea,·es none 
too large an orifice for the admis
sion of uir1 and that the over
hanging of the middlf': lobe pre
vents any deformity. My own 
limited experience confirms this 
opinion. 

(3) The third and last stage 
consists in the separation of the 
root of t he frontal flap, whicb 

Fm. 481.- Result or rhinopl:my by Jud ian method. may be done after an interrnl of 
(From apatieutin the Uoh'ersity Hospital.) about a month. A narrow bi~-

toury being introduced bencalb 
the tw isted peclicle, is made to cut upwards, a wedge-shaped portion being 
removed so as to make a smooth bridge to the nose; or, as recommended 
by Fergusson, the root of t he newly formed nose may itself be cut into a 
wedge and laid into an incision made for it in the forehead. 

The size of the nostri ls, if a columna has been made, must be maintained 
by the patient1s wearing, for some months after the operation, tubes of 
gutta-percha or siker. Rb inoplasty is usually a very successful procedure, 
though failure may ensue from sloughing of the flaps, or from a recurrence 
of tbe disease which caused the or iginal defo rmity. Hemorrhage on the 
ninth day occurred in one of Liston 1s cases, and death e\·en has followed 
the procedure in the hands of so d istinguished an operator as Dieffenbach 
'l'be appearance after ret:overy may be seen by Fig. 481, from a patieat 
upon wl:om I operated at the University Hospital. 

3. Syme's M ethod. - Prof. 
' \ Syme devised an ingenious opera· 

) 

tionfortherestorat ionoftbenose, 
taking flaps of skin from the cheC'kf', 
as shown in the diagram, uniting
them in the middle by sutures, and 
fixing the ir outer edges to raw !IU.r· 
faces previously prepared a.t a suit· 

\ 

able distance from the nostrils. I 
' / )' have myself employed this method 

I 
with fl fair ly satisfactory resole. 

4 . Wood'sMethod.-Mr.Jabn 
Wood restored the nose by taking 
lateral flaps from the cheeks, and 

F10. 482.-Diagram of Syme'a rbinoplastic uniting them over an invert~d ftap, 
operation. derived from the upper llp and 
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elongated by splitting its rnucou.s from its cutaneous surface, from the root 
uf the flap to, but not tbrougb, 1t:; free border. 

f). Ollier's Method consists in taking from the forehead a flap em
hl'llcing the periosteum, and, hadog inverted this, covering it in with side 
ttap:;takeo from the remnant of the nose. 

Operation for Depressed Nose.-The nose may be flat and sunken 
from dis.ease of its bones and cartilages, without external ulceration. 
Fergusson, modifying~ proceeding of Diel'fenbach's, r~medied a defor?lit_v 
of this kind by separatrng the soft parts from the subJacent bone::; with a 
narrow knife, introduced within the noEtril, and then bringing the whole 
urgao forward by pas?in.g loug steel-point?d si lver needles across from 
cbeek to cheek, and tw1st1ng them over a piece of perforated sole-leather 
.A. columna was subseq uently formed in the way already described. 

Operation for turned-up (tip-tilted) Nose, or Pug-Nose.-Dr. 
Roe remedies this deformity by renrnving a !:iuf'ficient portion of cartilage 
from below, local anrestbesia being secured by the use of cocaine. An 
external splint is adjusted after the operation, if necessary. 

Operation for Angular Deformities of Nose.-Dr. Roe has sue. 
ce:si:ifu\ly deult with these cases by separating the sort parts subcutaneously 
from the bone, and cutting away tl.Je projecting portiou with forceps. 

DISEASES OF TUE FRONTAL SINUSES. 

Distention of the Frnntal Sinuse~ from an accumulation of t he natural 
~et·retion of the part has already been referred to (see p. 789). These 
cavities may also be the seat of Abiscess, or may g ive origin to Polypi, 
which subsequently descend into the nostl'ils. 1 ln either case the appli
cation of a trephine to the anterior wall of the sinus may be required. 

DISEASES OF THE CHEEKS. 

rrhe cheeks may be the seat of Encysted 'l'umors, of Epitheliomatous or 
Cancerous Growths, of Rodent Ulcer, Lupuis, TJTarts, .Afoles, etc. En
cysted Tumors may be remo,·ecl by careful dissection, the operation being 
done from within the mouth if the cyst be nearer the mucous membrane 
than the ski n. Ganeer or epithelioma occurring in this situation, if it 
I~ recognized at an early pe-
riod, ma'' sometimes admit of ~ 
removal· by excision ; opera. 
tive interference is, howtH·er, 
rarely justifiable in advanced 

~~~~~·a~i:~~:t~~ ~~· 1~~!it~~~~r 
ence of glandular implication. d Ve " 
1'he treatment of rodent ulcer 
and lupu1' bns already been 
considered (pp. 566, 568). 

If it be thought desirable to 
remove a wa1·t or mole of 

~~i~~f~~ b:~~r:vz:i1~111~f; ~~~e~ Fw. 483.-Diagram or Burow's plastic ope~::ion; the 

:~·in~ei~~~:~Jhe b;us~~,~~t gai~ ~~:~nf~/1::0::i:!,e ti1~ ~~ee ~:~:e:~~· :baea1a;~~; 
1 Knapp has recorded a case of pol,vpus of the frontal ~inu3 in which there was no 

comtunn~2tion with the nostril1 which remained unalfocted. 
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known as Btt1·ow's operation. A triangle of skin embrncinfl" the growth 
having been dissected off, the base of the triangle is extended to three time~ 
its length, and a similar triangle denuded in a reversed position, tHI shown 
in the diagram . Two flaps (ab c and def) are thus marked out, which 
are to be d issected up and slid in opposite directions, the edges of the wound 
coming readily together , and a linear cicatrix resulting. Shrady bas re
stored a cheek by transpla nting n flap from t he upper arm, fir~t to the 
patient's opposite forefinger, and second ly to its per manent destination. 

S alivary Fistula usually results from accidental injury, but ma\' 
occur as a consequence of operations on the cheeks, of the opening of ab. 
scesses, etc. For the treatment of t bis affection see page 380. 

DJSEASES OF THE LIPS. 

Contraction , or e v e n Closure, of the Buc c a l Orifice is occa
sionally met with as a congen ital affection, or may resu lt from the cice.tri
zation of a burn, etc. 'l'be deformity may be remedied by a plaslic ope
ration, the details of such a procedure varying, of course, with each par
ticular case. As a ru le, the skin and mucous membrane should be sep
arately di,,ided, in the direction in which it is meant to en large the mouth

1 

the cut surfaces being then pared and the mucous membrane evened, so os 
to form a new prolahium. 

H y p ertrophy of the Lips may depend upon the ex istence of the 
sc:ro lulous diathe:,is, or may be caused by the irritation produced by fi~::ime~ 
or ulcers, or, according to R. W. Taylor, by an affection such as asthma, 
or whooping-cough, which induces violent and long-continued cougbiug, 
or vio lent efforts in respiration. J n some ra re cn~es, hypertrophy exisb 
without any apparent cause, and under such circumstances the surgeon 
mn.y be called upon to retrench the pouting lips, which, howe\·er charming 
in poetry, mny in real life, by the resulting deform ity, occasion their 
owners no little annoyance. The operation con~ists in making- two trans
verse incisions, so as to remove a sufficient slip from the thickness of the 
part, and then approximating the edges with delicate sutures. A ~imilar 
operntion ma.v be employed to rclie,·e the deformity known as double lip. 

Tumor s of the Lips .-Oystic turn.ors should be removed b_r careful 
d issection, mere exci::;ion of a part of the cyst wall not being sufficient in 
tbi::; local ity. 

Erectile or vosr·ular tumors of the lip may he treated hy the application 
of caustic. by ligation, or by excision, according to tbe size of the gro1nh 
and other circumstances of the case (see pages 592-590). 

Epithelioma.-'l'he lower lip is the farnrite seat of epitbelioma, 
though the di!5ease occasionally ~ttacks the upper lip. Epitbelioma (wbit·h 
in this sitnation constitutes the affection commonly known as cancer of th~ 
lip) may begin either as a. war t, or as an indur • .1."ted fissure. It is much 
commoner in men than in Wt11uen 1 rare ly occurs before fifty years of age, 
aod appears in many instance;.; to be prcdi~po~ed to by the u~e of a ~hort 
pipe. 'l'L is affect ion is to be diagnoslitaled from rodt!nt ulcer, l_upus •. a~d 
labial cbancre. Rodent ulcer is as rare in the lower as epitbelionm 1s lll 

the upper lip, while chancre may be rli::;tin~uished by the early implic~t~o.n 
of the neighboring lymphatic glands, and by the effect of anti~ypb1ht~i: 
treatment, which should always be tried in a doubtful case. Tbed.iagnos1 ~ 
of epithelioma from htpus may occa!=\io11ally be very difficult, _and .indeed 8 

lupou5 ulcer may sometimes become the seat of a true ep1thchomatou~ 
formation. Lupus is, however, essentially a local di~ease, and does not 
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involve the neighboring glands. The p1·ognosis of cpitheliomn. in this 
situation, if left to itself, is extreme!_\' unfa\•orable, death eventually en~u
ingfrom pain and exhaustion, or, if the ?is.ease .extend to the neck, perhaps 
from bemorrhage. On the other band, 1f subm1ttf>d to ea rl y and tborou~h 
extirpation, the chances of permanent recovery are more favorable than in 
almo:-;t anY other case of malignant disease. 

'l'be treOtment consists in free excision with the knife, which is in almost 
all ca~cs preferable to the application of cauRtics. AR in some instances an 
ordinary ulcer may be so irritated by the presence of a broken tooth, or by 
the accumulation of tartar, as to a~sume an cp ithelionrnto us appearance, 
any such :,;ourcrs of irritation should be first removed, when, if non-malig-

FIG. 4M.-Epithelioma of the lip ancl neck. 
(Froro11.patientin the Unh·ersity Ho~pital.) 

nant, the ulcer will quickly heal under simple applications. Glandular 
implication does not neces~arily forbid the excision of an epithelioma, pro
vided that the affected glands are so situated as to render their own removal 
po,,ible (Figs 484, 485). 

The operation must be modified according- to the exigencies of each 
individual ca~Cj in DlOSt in stances a simple v-~baped incision Will be suf
ficient, 1111 a~sistant compressing the lip, and tbus restraining the bleeding, 
while the ~urgeon transfixes the part from within, and cuts from below 
upwnrds, taking care to rernove with the diseased pa1·t a wide margin of 
het1ltby tissue; the cut su rfaces arc then brought together with harelip 
pins, one of which serves to acupress th(' labial artery, while the accurate 
a~justmrnt of the prolabium is secured by the introduction of a delicate 
~ilk suture. If a considerable extent of the margin of the lip be involved, 
it may be better simply to shave off the disea~ed portion, the mucous mem
br?ne being then brought forward, as advised by 8crres, and stitched to the 
skm, so a:; lo form a new prolabium. 'l'he result of such an operation is 
8hown in Fig. 486, taken from the photograph of a patient in the Epis
copal Hospital. When a large portion of the lip has beC'n removed, it 
may be necessary to close tbe gap by means of a cheilo]Jlastic operation. 
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Jn all cases n.dvnntnge mav he 
obta.ined by freely dissecting the 
lip from its attachments tt> the 
jnw. Michel has lately re\•ived 
a suggestion of RiChcrnnd's, 
that the mucous lining of the 
lip (which is seldom in\·olvecl) 
shou ld be spared, the growth 
being carefu lly dissectC'd away 
from it. The plan is ingenious, 
but I confess seems to me lc:":s 
safe than the ordinarv method. 

Cheiloplasty.-'various op
erationR for l'E"Storation of tbe 
lower lip have been practised, 
the most generally applicable 
beinp: probably tbo~e recom
mended h_v Zeis, Malgaigne, 
Serres, ~hitter, Buchanan, and 

1''m.48G.-Fonuationofprolabium by Serres'~ met bod. Syme. The operation practised 
(From a patient in the EJliScopal Hospital.) by Chopart consisted in the dis-

sect ion of a quadrilateral flap 
from beneath the chin, as far as the position of the hyoid bone, thiS flap 
being then brought forward and attached in the normal position of the lip, 
wLile the head was flexed on the chest to prevent tension. 

In Zeis 1s operation, which is a modification of Chopart'R, the disensed 
structures are removed by means of a rectangular incision, and the tisoues 
of the chin are then included between oblique cuts, dis~ected up, and 
hrought forward in the form of an inverted /\ to supply the gap. 

~ 
FIGS.487and 488.-Serres'scheiloplasticoperation,moditied, (ERICUSE:.·.) 

]!l 'Malgaigne's and Serres's operation (Fiµ-s . 487, 488), as in the ~Id 
Celsian method, the tissues of the cheek are utilized in forming the new hp, 

~~ 
FIGS. 489 and 490.-Clteiloplasty by Buchanan's metbod. (ERICUSE:<.) 

while in ~Hitter's and Buchanan's methods, the Haps are derived from the 
chin. 1.'he diseased mass is first excised by an elliptica l cut, from the ceatre 
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of wbich1 two incisions are carried downwards and outwards, the outline 
of the fiaps being completed by tw~ mo,r,e incisions, parallel a~d corre
sponding to the branches o_f t h ~ first. I hese flaps ar.c then raised and 
brought together in the medrnn line by m~ans of the t\~1sted suture. . 

Syme':; method differs from the above Ill that the diseased structure is 
removed bv means of a V -sbape<l incision, passing from the angles of the 
mouth to ·the apex of the chin, 
the !laps to supply the gap beiug
taken from L>clow the ramus of 
the jaw and curved a.t theiL· 
lciwer angle, so that by a little 
11trelch ing the whole wound may 
he accurately closed with SU· 

turc:i, and union by adhesion 
thu:i obtained. In both methods, 
the new prolabium is formed by 
Serres1s plan of uniting the 
mucous and cutaneous edg-cs of 
the original wound of excision. 
The result of Syme's method i5 
shown in tbe annexed illustra
tion (Fig. 491 ), from a patient of 
mine iu the Episcopal Hospital. 

Re.~toration of a portion of 
the upper lip and of the angle 
of the mouth may be occasion
ally required to remedy tbe de- F10. 491.-Result. of cheiloplaslic operation by ~pue'll 
structive Clfrct Of JupuS. fn a method. (From a patienLin the Episco11al Hospital.) 

case of this kind at tbe Episco-
pal llospital, [ made a lozenge-shaped incision as seen in Fi!!. 492, AB 
C D, when, by slitting the cheek transverse ly in the line B E, enough 
tissue was hrought forward, as in Serres's operat ion, to close the ga.p in 
tbe lip, a new prolabium above a11d below heing formed by stitching 
tog-ether the skin and mucous membrane. 'rhe result is shown in Fig. 
493. 

Ingenious operations for the restoration of large portions of the uppu 
Np have been performed by S0<l illot, Gurdon Buck, and other surgeons. 
1'he annexed cuts show the general plan and result of such an operntion 
(Fie<. 494 and 495). 

Harelip.-This term is used to s ign ify a congenital deformity, con
i-istiug of one or more fissures in tbe upper lip, resultin::r from an arrest of 
~e\•elopment. 'rhe li5sure in harelip does not occupy tbe median line1 as 
tn the lip of the animal which has gi\'en the disease its name, but cor
respond.::; to the line of junction between the intermaxalary and superior 
maxillary bones, thi5 line of junction being- itself often deficient. When 
~ae side on ly is involved, the harelip is said to be single; in double hare
lip the intermaxillary portion is often displa.ced forwards, and may even 
be attached to the base of the nose, giving a peculiar, snout-like appear
nnce. In thc::;e ca.ses one or both fissures may extenll into the nostril, and 
the affection is not unfrequeutly complicated with cleft palate. 
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.AgP for Opemlion.-A~ tbe deform it~· of harelip can Qnly he remedit•d 
by operati\·e iolerfercuce, 1 the age at which tbi:s !'.-hould he nllcmptc<l he-

FIGS. 4~H and 4!lS.-Bes1oration of UJlper lip. (::'(VJLl.QT.J 

comes an important matter for consideration. Some surgeons have dt•pre
cntccl early operations, and barn even advised t.ha.t all treatm<.·nt shoulil be 
postponed until aJult life; while others, going to the opposite extn'mr, h~\·e 
operated within a !Cw hours of birth. ..Although it is impos:;ible to g1rc 
any positive rule upon this subject, it may be said, in general terms, t~at 
from six weeks to three months after birth is, io mobt instance!', the 1wrwd 
during which this operation should be by preference performed. H, h~w
e\·er, the deformity interfere with the nutrition of the child, by prcventrn~ 
suckling, or by allowing regurgitation of food, the 1::mrgeon should not hc~ 1 -
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tale to operate at a much earlier period. The popular opinion that opera
tions in iofu.nts are apt to be followed by co1wttlisions, though sanctioned 
hr the autbority of Sir Astley Cooper, is, according to Butcher and 
Ferguf'i!'Oll, incorrect; shock was, however, tbe cause of death in two cases 
of harelip operated on by the In.st-named surgeon. 

Operation.-'L'he operati?n for harelip consists essentially in paring the 

FIG.496.-Diagramofcommonsi11gleharclip 
(llOt.llES.) 

cJgcs of tbe li!?isure, approximating 
lhecutsurfaces, and adopting- means 
to prevent tension during the pro
cess of healing-. Ether mar be prop
erly u~ed if tht:J patient be beyond 
the period of early inrancy, but in 
children Jess than three or four 
months old, it is, I think, better, on Fio. t97.-Check-compressor. (FEnnusso:s.) 
the whole, to dispense wi1h any 
anre~thetic. The cliild should be firmly wrapped in a sheet and held by 
an a:;:;istant, another fixing its bead, while the surgeo n stand;; behind the 
patient, or tbe surgeon may sit and hold the child';; bead between his own 
knees , The lip should be first fre<'ly separated from the upper jaw by 
diritling the fr:_-enum and membranous adhesions; a Nunneley's clip (Fig·. 
300) is then adju!':ted on either :;ide so as to control tbe labial arte ry, while 
the surgeon, seizing with toothed forceps the extrernity of one side of the 
li:;sure, tran:-.fixes the part near the summit of the g-ap with a.small straight 
hi~toury, and cuts downwards in a slig·btly cun· iiinear direction, concave 
inwards, so a!?i to insure sufficient length to the cicatrix when the parts are 
brought together. The opposite side of the fissure i"' then pared in asimi
lar ma1111er, the incisions being e\·enly united above the summit of the :;al\ 
and extending far enou,!!h outwards lo cut away tbe l'OUnded edges of the 
Jlrolabium at the base of the fi f'sure . The cut sUl·faces are then accurately 
adjusted and held together with two or more harelip pin s, the lowest of 
which is made to acupress tbc cut ltibial artery on either s ide. These pins 
... hould enter and leave the tissues at lt!aSt a quarter of an inch from the 
~ines of incision , and s bould embrace tbe whole tb ic:kness of the lip includ
rng its mucous lining. The more accurate adjustment of t he prolabium 
may be effected by inserting an interrupted suture of fioe silk through the 
mucous membrane, just beliind the etlge of the lip, and anotbc1· ma.y be 
placed superficially between the pins. In applyiug t he twisted suture over 
the harelip pins, a separate thread should be employed for each; the points 
of the pins being cut off, a piece of aclhesi,,e plaster is placetl beneath them 
to protect the skin, and the dressing iB completed by supporting the tissues 
on either side with nal't'OW strips of the same. 'l1eu.sion may be still 
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further lc~sened by the U5e of Dewar's or Ilainsby's check cornpre!;!\Or 
(Fig. 497), or by simply applying a long strip of adhesive plaster acros:
tbe wound and around the bead, as recommended by Coote. rrhe pins mnv 
commonly be removed on the fourth, and the interrupted sutures on tb-C' 
sixth day, hut the parts should be supported with :1.dbesive plaster for IH 
lea.-:t a week or ten days longer. 

The above description will suffice for what may be cons idered the sim
plest form of operation in a typical caf'e of single harelip. Variou~ 

modifications are reQuired under different cir-

/~ 
c1.1mstaaces; thus, if. as often happens, the sidl':o. 
of the fi ssu1e be of different lengtbs

1 
the red 

edge pa1c<l from the shorter side rnoy Uc left 
attached at its base to the IO\HI botdCr of the 
lip, and fastened to the p1e\ 1ously sloped border 
on the otbe1 side, as advised by Lnngenbeck 
and Holmes, or a flnp may be taken from th£> 

,--._------" ,________ longer and attached to the base of the sborte1 
s ide. To obviate the notch which is apt to be 
left at the lower border of the c icatrix, C!Cmot1,.. 

and Malgaigne's plan may be followed, the 
incisions lieini:r made as shown in the annexed cut, or NClaton's metho<l 
may be adopted; this consists in surrounding the fissure witL on inverted 
/\-shaped cut, and bringing down the flap, which is left attached at botl1 
sides, so as to convert the wound into one of a diamond¢ form. Many 
other very ingenious operations have been devised by GiraldC{1 Colli!->, 
Stokes, Wolff, Phelps, Golding-Bird, and other surgeons, but, while more 
complicated than those in common use1 have not1 as far as I am aware, 
been proved to possess any praCtical superiority. Butcher, Wheeler, and 
others operate with sc issors instead of the knife, while the use of hare· 
lip pins bas been abandoned by Mr. Brichsen in fa\'Or of the siniple inter
rupted sutu re, as was likewise done by the late Mr. Collis; tbe latter EUr· 

geon useil horsehair as a material for his sutures, while the former gire:
tbe preference to fine si lver wire. 'Vhen the case is complicated with cleft 
palate, Wyeth separa.tes a portion of the upper jaw on the shorter side, 
and displaces it forwards. Should the approximation of the cut su rface!! 
be hindered by the projection of the intermaxillary bone, this may be cut 
away, as advised by Fer~usson, with gouge or bone-forcepr... 

Double Harelip.-rl'he treatment of double harelip is conducted on the 
same priociples as that of tbe simpler form of tbe affection, both fissurc:
being pared, and pins inserted so a:.; to transfix the middle flap, and close 
both gaps at once; Coote, however, adYises that the fissures s.hould be 
operated upon on different occasions. In some in stances, it is better to 
cut away the median portion, or to rarry it upwards and backward:;, ~o 
as to increase the length of the columna of the nose. 'l'be chief difficulty 
in cases of double harelip is in the management of the intermaxillary hone, 
if, as often happens, this interferes with the operation by its anterior pro
jection. If it be small, the intermaxillary bone may be cut away (and 
indeed Fergusson recommends that this s hould always be done, and such 
has been my own practice), but some su rgeons prefer to fracture its ba!'ie, 
and bend it backwards into its proper position, with broad forceps cover.e~I 
with vu lcanized India-rubber; this proceeding may be sometimes fac!h
tated by dividing the attachment of the projecting bone to the scptu.m with 
cutting-forceps, as advised by Blandin and others, or by groo,·iog its ba ... e 
with ingenious forceps devised for the purpose by Butcher; in ~ase. t~e 
intermaxillary portion shonld be found too large for the gap which It 1:-: 
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meant to fill, its sides may br cut a way with forC'eps, whe n the edges of the 
superior mnxi llar.v bones should be :.;imilarly freshen eel at the !:inme time. Jn 

~:l~~~g t~~e:~t~~l~~-=~t~~n:h~ 1~)1;.~Je~~~~l: i\~\~1~~ 
maxillary hone to t he na:::al septum, there is 
often free hemorrhage, which ma~,' require the 
u!'eof the actnn l cautery. Shou ld it he thought 
nece~!'ary, the intermaxillary bone may be fast
ened L\· mC'ans of siker :::utures to the adjoin
ing- mO.xillre, as arlvised by Sims and \Vliite
bead. 

Primnrv union is usuallv obtained without 
difficultv in ca~es of hareli~p operation, but if 
itshoulCl fai l (which nrny happen from too early 
withdrawn\ of the p ins, or from a clcpre::;sed ~/ 
state of health in the patient), the surgeon 
should uot despair, but should re-approximate · 
the parts in hope that union of the granulat-
ing !'urface:; will occur i in this way I ha\·e Fm. 499.-Douhle harelip ; iiro
ohtained a much more :-;atisfucton· result than Jec1ing intcrm:1xillary J>Ortiou. 
miµ-ht at first ba\·e beeo anticipated. I f it be ( 1101.)H;.-l.) 

nece,.sary to repeat the entire operation, an 
interval of at least a. month should be n.llowcd to elapse, in order that the 
parts may have time to return to tt healthy condition. 

I ha\·e latterly d ivided the operation for double harel ip into two stage!'l, 
remodn~ the s.ubma.xillary bone fir;-,t, and postponing the closure of the 
~ap until a. s.ub::;rqnent occasion. The Rhock is thu::; diminished, and union 
of the frc,..h('ned erl;:res is more certainly obtained. 

Aft('r the operation for bnrl'iip , the child, if an infant, may be allowed 
immecliatrly to take the brea~t , the action of sucking tending rather to 
keep the parts together than to ~epnrnte them; if alr('ndy weaned, abun
dant nutriment in a. fluid form should be supplied, and mny be most con
''enicntly ndmin iste1·ecl with a small spoon or dropp ing tube. 

Por fu r ther informat ion with re:.rard to the trcatmc11t of harelin, the 
reader i~ re:-pectfully invited to refer to the 
chapter on this subject in :\ l r. Ilolmes's wcll
kaown work on the Surgical Treatment of 
Children 1ti Di:.;;eoses, where will be found an 
excellent account of the more complkated 
forms of the affection, and of the.special oper
atiom1 required for eacb 

Con gen i t a l Fissure of tbe lower lip is 
?ccnsionully met with, as is tbe same deform
ity nt the an'}le of thP, mouth, where it constitutr!S the affection known as JJ!acro.-;tonw , 
of which I hn.ve s.een one case under the care 

~! ~··t:::;~~no;a t:r~~~s:~;~e t~~n~~i1~~~n1~rr:~t~::: it:i·,:~~:~~,~~:r:~~~~f ~:cc1~11:~1~~:~ 
a~ tl108e which have been laid down for the (From a 11atiem under Dr. 11arla11'1t 
management of ordinary ha1·cl ip. J. H. care, at thethildren's llospital.) 
Morgon and F. Mason have called attention 
to the coexistence of niac1·ostoma a nd the deformity of the ear wbich i:; 
mnrkccl by the presence of the i::.o-called aurirnlar appt'ndoge;;. As nrny 
~seen from the annexed cut (l;-i~. 500), the same peculiarity was noticed 
m the case of DI'. Tiarlan's patient. 
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DISEASES OF TUE NECK. 

Bronchocele or Goitre is a hypertrophied state of the thyroid glnnU, 
irnd may exi:;t in an inJepen<lent cond ition, or in connection with amemia 
nn<l protrusion of t he eyeballs, us in the affection known as Gmtes's or 
B_asp,Jow's dil';e.as~ (E:;:ophthalmic GoilrP._). Other va.l'ictiei; a.re recog
nized by systematic wnters, such as the Fibrous Hronchncele, tbc Cyxlif' 
Bronchocele,1 in which cysts are developed in the structure of the thyroid, 
with or w ithout hypertrophy of the gland ti:i:iUC itself, and the P11hiatinr1 
Rronchocele (an affect ion which may be mistaken for carotid nneuri~m), 

in whicb the tumor has a distinct, expanding pubntion, 
SYnchronous witb the cardiac systole, a11d cvidcntlr 
depending upon the intrinsic vasCularity of the growth 
itself. 

Bronchocele commonly appears as a soft. auctuatin.cr. 
indolent tumor, occupying- the situation of the thyroid 
µ- land, of which either lobe, or the isthmus, may he 
alone or chiefly involved, though in other ca~es the 
whole glond is equally implica.ted. The r·auses of 
bronrhocc•le are son1ewbat obscure; it prC\'ail..- in cer
tain localities., as in the Tyrol and some pMts or En~
land, as an endemic affection, but is occasionally met 

Fm. 5%~~~:.:~~hoccle. ~"d~~e SJ~~:~~~~~l~a~n ~~~ga1~t~s~~\'~bde ~'sor~~; af~~d~~n~c~ 
Goitre is much commoner in women tban in men, and, 

according to A. O!Ji.,.·ier, is in many instances a result of pregnancy. In 
some cases, the prevulencc of the di:;ease appears to be tru<:eablc to the 
use of melted f.lnow or of water impregnated with certain snline constitu
ents, for drinking pnrpo:-;cs; but in other cases no such cause can be 
assigned. The u:;e of a tightly fitting military stock, or other source of 
constriction aUout the neck, appears sometimes to have been an exciting 
canse of the affection. 

When of moderate size, bronchocele gi\'CS rise to no particulnr incon
venience, except by the deformity produced, and by a certain nmouuL of 
dyspnrea when stoopin::r. with occasional pain in the head. In ih more 
aggravated conditions, howe\·er, it may cau:::c serious if not fatal intcrfer-

~~~:~~~t~1is~ba~~·u~}ci~~1!i~~l;::~~~;~~i~:~.aD~Vd~:i!u~~~'.~111~~~1~~b~·:liL~o~1~~·1~~~~~'. 
able case under the care of Mr. Holmes, inflammation and suppuration of 
the mass may occur, and tlie patient may eventually sink uuder ibe dmin 
thus occ<tsioned. 

Treatment.-Thetrentment of goitre is not very satisfactory; the remedy 
which bas acquired most reputation in this affection is iodine, which ma.v 
be gi\·en in the form of tbe Liq. iodin. compo:situs, of the U. S. Phnr.ma
cop~ia, and t'houlcl be continuously ndministered for a consi<.lcrab~~ t1~1e. 
Iodine ma.v abo be ui:>ed extcl'lla lly, in tbe form of the UnJ.t. plumb11od1.d., 
ot· the iodide of cadmium incorporated with lanolin ( 3j-3j), or, which 
i~ particu ln.rly recommended by .Mouat, the bin iodide of mercury oin tment 
(gr. xvj-3j) . The internal aclministrAtion of chloride of ammonium ha~ 
been successfully resorted to by A. D. Stevens. p,·essu.re somelimc~ fo~m:li 
a vuluable adjunct to iodine inunction, but care must be taken not to irri

tate the skin, lest the disea$c should be thereby aggravated. Change of 

1 Cohnheim has l'l:'cord<•d a case in which cystic bron<;hocele was follow~ by meta.
stat.ic d.,posits in t.hti lungs and l>outi;; . 
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residence would naturn1Jy be recomm ended in any case in which tlie affec
tion appeared to be dne to climatic or other hygienic influences. Various 
Operali11e Aleasures have been employed in the treatment of bronchocele, 
each hadng been occ:tsionally s uccessful, but often resulting in failure, if 
not even more disastrously. The injection of iodine, arsenic, alcohol, or 
perc1~loride of iron, the formation of a seton, galvano.puncture, and tbo 
application of caustic , are probably the safest of these measures. The 
injection treatment is said b~· Lubka and :Mackenzie to be eqnally efficient 
in cases of the serous and in those of the hard or fibrous va riety. Injection 
of perchloride of iron would be speciall.Y indicated if the g rowth were of 
the character described as pulsati ng bronchocele. The seton is particularly 
i·ccommended by Lennox Browne, who has in several cases succes;;fu lly 
employt>d it for fibrous i:roitre. Go!IJano·vuncfure has twice succeeded in 
the hands of J. II. Lloyd. Oilier dis£;ects off the integument and applies 
a. layer of Canquoiu's paste to the tumor, allowing it to remain for four 
hour:::. Shrivelling gradually follows, and the cure is completed in three 
or four months. DaCo:5ta and Coghill have deriH<l advantage from the 
hypodermic use ofergolinP. Ligation of the thyroid cu·te1'ies, so as toeut 
off the \'ascular supply of the di:5easec1 g land , is a dangerous mode of treat
ment, and one which, on account of the freedom of the collateral ci rculation , 
is very apt to reRult in failure. D1vi:.:ion of the fascia in the median 
liue is recommended by )lende and .Mackenzie as a means of relieving the 
pressure on the air-pnssa,!!e, while, with the same object, Gibbs advises thttt 
the thyroid isthmus itsi!ll' should be divided or l'emoved, hemorrhage being 
prevented by making the section bet.\,·een two ligatures. ln cases thus 
operated on by Sydne.'· J ones, Lennox Browue, and Stokes, consecutive 
atrophy of the lateral lobes followed, and a cure was obtained. A similar 
operation was performed (uosucce~sfullyj by F. H. Ilamilcon in 18-l9. 
Where tbe enlargement is due to the pre.::ence of a tumor in the gJand 
rather than to ~cucrnl hypertrophy, enuclealion may be practised, cutting 
down in the median line till the growth is exposed, and then turning it. out 
with the fin7ers. Cases successfully operated on in this way ha\·e been 
reported by Re\.·erdin and JTac·he . E:rtfrpalion of the gland is an expe
Jient fraught with considerable risk to life, and can only be justifiable in 
exceptional ca~es i when resorted to, ca re should be taken to plan the incis~ 
ions so that the lar.!.!e ves:5els may, if possible, be encounterc<l in an ca rl.v 
stage of the proceeding, in order that, being secu red once for a ll , tbe risk 
of subsequent bleeding may be Jess. Xumerous suceessfu l operations 
upon this plan have been reported by Greene, Fenwick, Maury, Watson, 
~ich el, Billrot.h, Kocher, Nelson, and other smgeorn:i, Kocher's statistics 
,!?'Iring 414 cases with 75 deaths, a mortality of but little over 18 per rent. 
In bis own hands, the operation has been still more successful , his last 
series of 250 cases havin,Q" g-iven but 6 denths, or 2.4 per cent. According 
to Kocher, Julliard , Re\'erdin, Burns, and Stokes, however, the operation 
is often-Semon says, in the proportion of one to three cases-followed by 
the development of a cretinoid condition with myxredema, and from cxperi
nwnts ou the lower animals, Ze:::.n::o, Schiff, Hor;;ley, \Vagner, Sa.nquirico, 
and Cannlis, conclude that complete tbyroidectomy is not justifiable. 
Another ri~k of complete extirpation i~ the occurrence of tetu,ny, which 
complicated 13 out of 37 cases recorded in Billroth's clioique, and in 8 of 
the~e proved fatal. 

.Exophthalmic Goitre (Gra ves's or B(lsedow 1s disease), supposed by 
F1lehne to depend upon a lesion of the rcstiform bodies, and observed by 
Bnri0 and J offrov in connC'ctiou with locomotor a.tnxia, comes more often 
under the care oi· the physician than under that of the su rgeon; its treat-
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rnent demands the adoption or means to improve the g-encral health, ra.thrr 
than of measures specifically directed to the cure of the thyroid enlarJ!t'· 
ment. A neon a reports a cure f1 om galvanization of the sympathetic 11er\"t! 

in the neck. Di:;italis and bromide of potassium ba\•e been succcssfullr 
employed by Dr. Curtia. · 

Gangrene of the thyroid gland ha:3 been obser\'ed by Gascoyen and 
other surgeons. 

Inflammation of the Parotid Gland ma.v occur as an epidemil' 
and probably contagious affection, when it constitutes the dh•ea"e known 
as Parolilis or Mumps; or as the more serious condition denominated 
Parolid Bubo, which occurs in septic states of the system, or as a i-;cqucl 
of some of the exanthemata. The former affection very rarely, but the 
latter frequently rnns on to suppuration, demn.nding an early inci~ion for 
the evacuation of matter, and the free adm ini i.;tration of tonics and !itimu
lants to support the st rength of the patient. 'l'hese cases arc llC\'er unnt
tended b_v danger, and in one case wb icb I saw in consnltation many yen rs 
ago. death ensued from !':.econdn ry hemorrhage into tbe cavity of the ab:-oc<',~. 

Tumors of the Parotid.-Most of the tumors met with in the 
parotid region do not, probabl.v, i11\~olve the gland, though the.\' O\'Crlie 
anrl compress its structure; in some cases, howc\•er, the pa.rot.id iti;clr i!; 
implicated in the morbid growth, which may be of a. fibrous, cyl'ltic, fatty, 
cartilaginous, or cancerous nature. 1'he only treatment applicable to th<-'si' 

cases is extirpation or the 
growth, and, if the tumor IJc 
of a non-malignant character, 
such an operation may lw 
com monly 11ndcrtaken with 
the probabilit.y of a fa\·ornhlc 
result. If, however, the 
growth be mnli:.rnnnt, it~ at
tachments will prohnlJl_r be so 
cleep as to fo rbid any hope of 
suc<'essfu l operutire intcrrer
encc. rrhe mobility of suth 
gro"'ths is, according to Fer
gui::son, the best criterion by 
which to decide whether or 
not to operate; nncl in an~· 

cai'e in which it can bedcttr· 
rninC'd t hat t he tumor, tbou~h 
pN haps bound down by su
prrincumhent. tis:--ue,.;, is not 
tirmly fixed to the parh bc-

~~r: 1~,b~~ea.i:~l~~1:~~~ ~~:;o~~ 
Fw. 502.-Tumor of p::irotid region. (Ft:RGi.;ssos.) nttempted with hope of bene-

fit.. Another point of impor
tance is the rate of incrca£e of the tumor, one of a non-malignant being 
of much slower growth than one of a malignant character. 

In attempting the removal of tumors from the parotid rcgi?n, the exter· 
nal incisions should be free, and may be made in any clirecuoo tb~t may 
be indicated by the shape of the growth i after dividing the superincu.m· 
bent tissue~. and thus loosen ing the tumor, the surgeon should. ncco~nph~h 
the rest of the operation, as far as possible, by pulling- and tcarm~ '~1th hi:-. 

fingers, aided with the handle of the knife, being chary of cmploymg the 
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cutting edge in the dee1?er portions of the wound. The nc~idents to be 
particularly gun.rded agarn::;t are wounds o.r the temporo-max1Jlnry nrtcry 
and facia l nerve, division of the latter of wbicb wo11ld of course entai l 
parnlr~ i s of the corresponding- side of the face. 

Excision of the Parotid Gland itself is probably less often done 
than is supposed; yet so many cases of thi:; operation have been recorded 
bv perfectly competent and t ru stworthy obsen-ers that it is impos::;ible to 
deny the practicability of the procedure. In this operation, which is one 
of the grat·est in the whole rnnge of surgery, the external carotid artery 
and portio-dura nerve are necessarily cut across, and in some in~tances i t 
is :-;nid that the internnl jugular vei n , and even the spinal accessory and 
pneumogastric nerves, have been likewise divided. Extirpat ion of the 
pa rotid, which is said to hare been perform~d hy Heister, is chiefly known 
iu this country through the operat ions of .McClellan, who reported eleven 
cai:es with only one death. 1 

Tumors of the Submaxillary Gland .-Cysls of t he submaxillary 
g-land are occasionally met with, and may be treated by incision, the cavity 
of tbc cyst being stuffed with lint, so as to promote henling by granu lation, 
or by excision, which operat ion may also be required in cases of cartilagi
novs, adenoid, or cancerous growths. The gland should, as far as possiblE', 
be eoucleatecl witb the fingns a nd handle of the knife; the only laq?e 
vesse l necessarily se,,ered is the fac ial a r tery, which will be found at the 
upper and posterior part of the wound, and may usually be secured before 
it is divided. 

Tumors of the Neck.-Yarious morbid growths are met with in 
the side of the neck, where they may occupy the submax illary space, or 
one of the triangles of this region. The most common varieties of cervical 
tumor are the cystic, fatty, fibrous, and g landular, though sarcomatous, 
carcinomatous, and epitbeliomatous growths are also met with in this part. 
'fbc remarks which were made as to t he excision of parotid tumors are 
equally npplicable here; if the tumor be movable and of slow growth, its 
extirpation may, if the other circumstances of the case are favorable, be 
properly undertaken. If, however, the deep attachments of the mass are 
firm 1 and if its rate of increase bas been such as to render its malignancy 
probable, the surgeon will, as a rule, do wisely to avoid operative inter
ference. 

Hydrocele of the Neck is a name applied by l\launoir, Phillips, Syme, 
~nd other surgeons, to a cystic tumor , usually met with in tbe posterior 
mferior cerv ical triangle, and containing a fluid which may be of a li mpid 
yellow color, or of a deep, grumous, chocolate hue. The treatmn1t consists 
in the e\'acuation of the contents of the cyst, with a trocar and canula, fol
lowed by the subsequen t injection of iodine, the estab lishment of a selon, 
~r tbe conversion of the cyst into an abscess, by cutting away a portion of 
Its anterior wal l. A s imilar cou rse may be adopted in the t reatment of 
Cysts of the Parotid Repion (unconnected with the g land itself), of Bygro
~11alaoj the Hyoid Bursa, and of simi lar enlargements of the subcutaneous 
bursa sometimes found in front of the larynx, which constitute the ' 1 Super
laryngeal Encysted 7.'umors" of Prof. Hamilton. 

Enlargement of the Ceruical Lymphatic Glands is often observed ns n 
manifestation of scrofula. Its treatment has a lready been described in the 
chapter on that subject (see page 474). 

Congenital Tumor or Jnduration of the Sterno-mastoid Jlluscle is an 
obscure affection, which has been described by several surgeons, pa.rticu-
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larly by Brynnt, Holmes, T. Smith, II. Arnott, nod Plantcau. In ~omc 
cnses the nffrction appears to originate from injury received in birth, but 
in other instances is a simple inflnmmatory or hypertrophic condition, with 
no apparent cause. It is probably sometimes a syphi litic le~ion. No 
treatrnenl is required, as the indura.tioa subsides spontaneously in the 
course of a few weeks or months. According to D'Arcy Power, it is 
sometimes a cause of wry-neck. 

CHAPTER XXXIX. 

DISF.ASES OF THE ~JOUTH, JAWS, AND THROAT. 

DISEASES OF THE TONGUE. 

Glossitis, or Acute Inflammation of the Tongue, may occur from trnu
mntic causes, from the abuse of mercury, or as an icliopntbic affection. 'l'be 
tong-ue rapidly swells, becomes cedematous, and protrudes from the mouth, 
preventing the patient from speaking or swallowing, and perhaps threaten
ing actual suffocation. There is profuse sal iv ation, and the teeth often 
become covered witb sordcs. Tbe treatment consists in the local Ul"e of 
ice, with detergent and a~tringcnt gargles, the administration of tonics (if 
the patient can swallow), and 1 if necessary, the use of nutritive cnemata. 
Free incision.~ on the dorsum of the tougue may be required if the symp· 
toms arc urgent, and commonly afford great relief, by allowing- the escape 
of the blood and serum by which the organ is distended. Tracheotomy 
may possibly b~ required to a\"Crt suffocation. 

Chronic Superficial Glossitis is tbe name gi,·en by Copland nncl 
Fairlie Clarke to an affect ion of the lingual mucous roembranecliaracterizcd 
Uy the formation of smooth, elevated patches, and believed by Clarke to be 
often of syphil itic origin; according to Butlin, it is closely allied topsorwsi11. 
and ichthyo:sis ling are; it is sometirues followed by epitbelioma Clarke 
recommends the local use of nitrate of silver (gr. v to (5.i) and glyccrile of 
tannin, with the internal administration of iodide of pota:;siuro and ar:-enic. 

Sub-Glossitis.-Under this name C. Holthouse has described a ca~e 
in whirh inAammatory swelling, occurring without obvious cnu1'C, wo~ 
limited to the sulJl ingual and su bmental regions; the tongue wns rctrncte<I 
instead of being protruded, and there was no dyspnrea, though speech ~nd 
deglutition were both rendered difficult; there was profuse sali\'O.tlon. 
1ncibions on the dorsum of the tongue were producthre of no i.Jenefit, hut 
rapid reco,'ery followed the use of borax gargles, with catnplasms, exter
nally, and the administration of quinia. Similar cases are described by 
Dolbeau under the name of acute ranula. 

Hemi·Glossitis, an inflammatory swelling limited almost inrnrinbly 
to. the lPft side of the tongue, ha.s been observed by Langelot, De In Mnll.e, 
Graves, and Gu~neau de .Mussy. Parella and Cleborne report cams Ill 
which the right side of the tongue was affected. 

Abscess of the tongue is occasionally met with, and requires a fr£'e 
incision for the evacuat ion or pus. An abscess beneath the LOng~e 1_11?.r, 
by pressing on the glottis, threaten suffocation

1 
in which case the mc1~1on 

m~~~e~~a:;~~~'~;h~~~~°a:;~~osu~} t~~:1y~o~~~~ ~~1~~~l~e met wit.b 
either as a congeHital or as an acquired affectiou. The protruded organ 15 



ULCERATION OF THE TONGUE. 831 

\'erv much swollen, with cn larg-ed papill~. of a purple or bro"·nisb hue, 
and drv from exposure to the air. The snJi,·a ronstanth· dribbles from the 
mouth; and, in chronic cases, the alveolus and teeth or°tbc lower jaw are 
dif:.platcd forwards by the pressure of the hypertrophird mass, which, ac
cording to Wegner and other modern patbolog-ists, con~ists of a true Jym
phangeioma. The treatment consists in the use of a!'tringents, with the 
application of compres~ion by means of a pad nnd bandn.ge, supplemented, 
if nece~sary, by excis ion of a v-~ hapcd piece from the tip of the organ, 
with thP knife,galrnnic cautery , or Ccra.~eur. Lip:ation is objectionable on 
account of the proximity of the organ of smelling- to the point at which 
the slough would be produced, anii the risk of septic poisoning which would 
necessarily be entai led. The statistics o f these various modes of treatment 
have been iO\'estigated by Fairlie Clarke, who finds that 20 cases in which 
cutting instruments were emplo_yed gave 19 recoveries and I t.leath ; IO 
cases in which compression alone was employed ga\·e 9 recoveri es and no 
deaths (one patient hnxing been mllch benefited, thoug-b not ent irely 
cured); 4 rnses in ,,·hich either the galvanic cautery or the eC'rasezw was 
used gave 3 recoveries and l death; while 9 cases in which the ligature 
was uf:.ed gave 7 rero\·e1·ies and 2 deathR. Gurdon Buck suggeRted that, 
a:S the thickness of the protruding pol'tion was commonly more obnox
ious tba11 its breadth, the flaps for excision s hould be made antero-pos
teriorly rather th'ln from the t-ides of tbe organ. Lig-ation of both lingual 
arteries i~ advised by J>irogoff as preferable to exci::;ion. 

Atrophy, affecting onl.'7 one ::;.icle or t he tongue, has been noticed by 
several ob.s1::rvers, including- Dnpuytren, Holthouse, Hughlings Jackson, 
Budd, Habershon, J accoud, Fagge, Webster, Fairlie Clarke, and Paget. 
ln the case recorded hy the la~t-namecl surgeon, the die.case was connected 
with necrosis of the occipital bone, and yie lded upon the extraction of 
seque~tra from that pa.rt. 

Ulceration of the Tongue may be dne to the irritation caused by 
broken or carious teeth, or to tbat caus~cl by the use of tobacco, to dis
orders of the digestive s.,·stem, to the exi:-:tence of varions diseases of the 
::ikin (such as p~oriasis), to Ryp hilis, to the presence of a malignant growth, 
to a deposit of tubercle, etc. The differential diagnosis between thet:'e 
variout:; forms of ulceration is highly important in a therapeutic point of 
view, as the treatment required varies widely, according to t he cause of 
the ulceration in each case. In most instances the diagnosis can be readily 
made by careful olJservation of concomitant symptoms; the most difficult 
cases bein~, pNhaps, those in which a cha ncre or tertiary i;;yphilitic depo!';it 
is to be distin~uisbed from an epithelioma (see pages 507, 513), or the 
latter from an ulcerated mass of tubercle. 

1'he T11berculo11s Ulcer has been particularly sttulied by Tr0\at, who 
remarks that a chronic, intractable, superficial ulcer , with red 1 irregular 
borders, which occn rs, without appreciable cause, nnd without enlargement 
of the neighboring lymphatic glands, o n the tongue or in the mouth, is 
probably a tnberculous ulcer; and that the probability is increased if the 
1111.tient be phthisical or tuberculous, or even predi~posed to tuberculosis. 
The diagnosis, he aclds1 may be considered certain, if the su rgeon can detect 
the presence of peculiar spots or patches, which are very slightly elevated, 
round, from half a line to two lines wide, of' a yellowi::ih, pus-like color, at 

:~~~~~~~~~l~~;~h c:i~~~;~~L~~g a~~ t~~b~~~t~;eg 0~n= ~~~~1~~·;8~o~~~u11:~v~~i:c:~ 
ulcerated surface. The only topical remedy which proved of benefit in .l\l. 
Trelnt's case was the application of the actual cautery, but Yerneuil has 
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successfuliy employed chromic acid, which, nccording to Hybord, is 8 
preferable remedy. 

l ch t h yosis of t h e T ongu e is the name giren by Ilulke to a chronic 
condition of this organ (characterized by the appearance of white or silvery 
patches), which may ptirsist without change for years, but which ultimntely 
leads to the dHelopment of epithelioma in the_ p~rts a~ected. ~ccording 
to R. W. Taylor, bowe\'Cr, there are two variet ies of lt'hthyos1s; one in 
which the papillre are primarily invoh·ed, giving the tongue a warty ap. 
pearance, and the other beginning in the rete Malpighi i. The first variety 
alone is, in Dr. Taylor's opinion, liable to malignant change. The tt-eat
ment of this disease, of which examples have been reportt!d by H. Morris, 
Fairlie Clarke, Goodhart, Weir, and others, consists in excision, or, if this 
be not practicable, in remo\•iog source~ of irritation, with attention to the 
digestive functions, and, as suggested by Fayrer, the administration of 
arsenic. 

N euralgia of t h e T ongu e has been treated by Mr. Lucas by cutting 
down upon and stretching tbe lingual nerve. 
Tongue~tie consists in a congenital shortening of tbefr.zm1m lingua!, 

wh ich prevents tbe tongue from being protruded beyond the line of the 
teeth. If present in an aggravated degree, this deformity may interfere 
with suckling, and, Lrnder any circumstances1 the operntion for its relief is 
so trifling that it may properly be done, if, as usually happens, the parents 
desire its performance. The operation consi5ts simply in dividing tbe 
frrenum for about an eighth of an inch with blunt-pointed scissors, tbecut 
being made towards the floor of the mouth, so as to avoid the ranine vessels, 
and then separating the parts with the forefinger. There is a popular 
notion that tongue.t ie may cause dumlmess, and myotomy of the liugual 
muscles, through an incision beneath the chin, bas even been performed, 
with a view of restoring the power of speech-a totally useless operation, 
since, ns justly remarked by Holmes, the whole tongue itself may be ex
tirpated, and yet the power of speech remain. 

Tumors of t h e Tongu e.-Cy:i:tic 7'umors mny occur in various parts 
of the toogue, but are most common beneath th is organ, or in the floor of 
the mouth below the buccal mucous membrane, constituting in tbesesitua· 
tions the affect ion known as Ranula. The common form of ranula has 
thin walls, and contains a fluid somewhat resembling saliva1 whence it was 
formerly supposed to be a dilatation of the duct of the submaxillary gland. 
Such is, indeed, probably the case in some instances, as when occlusion of 
the duct is caused by the presence of a foreign body or a salivary calculus; 
but the majority of ranuhe appear to be distinct cystic forruatioos, a11alo· 
gous to those which are met with in other organs. :Masses of adipocere 
were found in a ranula in a case recorded by "raren 'l'n.y, and numer~us 
rice-like bodies in one described Uy J. G. Richardson True hydaltds 
have been noticed in the tongue by La.ugier, Molliere, and other surgeons. 
The common form of raoula may be treated by the formation of a setonJ 
or by excision of a portion of its anterior wall, the cavity being subse
quently allowed to heal by granulation. Prewitt insures the P.ermane~ce 
of the opening by means of a plastic operation. Panas ad,:1ses the ~n
jection of chlor ide of zinc. That \'ariety of the disease which 1s met with 
between the floor of the mouth and the mylo-hyoid muscles, often formsa 
more decided prominence ia the neck than in the buccal cavity, and hence 
would appear to be most accessible through an external inci~ion .. T~e 
risk of hemorrhage, howeYer, in any attempt at complete extu:pa~1on 10 

!'O great that it is, as a rule, better to Jay open the tumor from w1thm, and 
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turn out itf:i contcnts1 thus converting the cyst into an abscess, the healing of ,rbich may be promoted by stutling the cavity with lint. 

.Acute !'anula, in which the tumor forms in the couri?.c of' a few hours, is believed by rl'illnux to consist in au accumulation of saliva (from obstruction and rupture of Wharton's duct) in a serous sac known as l~lei:;chmann's bursa i the existence of this bursa is, however, denied by Sappcy, Lefort, and others1 and Duplay considers the acute rnnula to consi:;t in a dilatation of the duct itself. Dolbeau include!' under tbe head of acute ranula ca!<e~ which arc analogous to those already referred to under the name of s11b-gfossiti1:;. 
Erectile, Vasr1tla1-, and Papillary Tttntor:. are occasionally seen in the tongue, and may be treated by the ligature, by extision, or by strangulation with the €craseu1·, accord-

~~~b~ g~~~,.~~.e ~t~c!e;·i~~;~~~:~ 
a case of papilloma of the 
tongue successfully treated by 
the injection of acetic acid. 

Fatty, Glandttlar, rind Fi
lirOWi T11 mo rs of the tongue 
ma\' 00 treated br exci;;ion, 
the~ organ being drawn well 
forwards witb n tenaculum or 
cord pas,..ed tbrougb its tip. 
Hemorrhage in tbes.e cases 
j,.. sometimes ratber trouble
some, but may usually Uc ar
rested by pas:::;i ng- a meta II ic 
.suture deeply around and 
ncross tbe bleeding point by 
means of an ordiaanT nrovus 
needle or one with ·a spiral 
extremity. Exci:::;ion would 
uppear to be n safer oµera-

~:~n~o~:a~n~i!1~.\\~~· t\~10 C~~~~ ~~ FIG. 503.-Haoula~:~~=·u ~;o:R~~::~~ and mylo-hyoid 
the tongue. Apart from the 
rh;k of inftummatorr :-;welling and ccdema of the glottis, which attends the u~e. of the ligature in this situation, sernre or even fatal cerebral complicat1ons may be developed as reflex phenomena (as in a case recorded by Hunt),. from injury to fibres of the glosso-pha.ryn[!cal nen·e. If the tumor were situated very far back, and were pedunculatcd, the ecraseur might be properly emplored, a5 has been successfulh• done bv Bigelow a.nd Pooley. flype1·trOphy of the lymphatir foUi(:le:5 at tlie back of the tongue (lingual lo1115il), a condition unalogou;;; to the adenoid vegetations o,f ~he nose and pbnrynx, may be conveniently treated, as advised by Gte1tsn~ann, with tht! galvanic cautery. 

Malignant Tumor.s of the Tongue are almost invariably of an epitheliomatous character, though true lingual carcinomata, both of the scirrhous aod enccpbaloid kinds, are described by systematic writers. The only l~eatment which offers any prospect Of benefit consists in removing th~ iliseased m~ss, wbich, when a portion only of the organ is n.lfected, ma.v ht accompl1sbed by the application of the galvanic cautery or the icraseur, hy the u:se of ligatures, as in cases of nrevus, or by excision, which is the prcferu.~~e operation wbcu the tip only is inrnlved. IL Lee employs, in 



83...l DISEASES OF THE MOUTH, JAWS, AND THROAT. 

additi_on to ~he ordinary 1igatur~, one which is ela:-;tic, so as to prerent 
any risk of imperfect strnngulat10n and consequent ahsorption of !'eptic 

~l~{e~~~~r ~~een~J:s::~r~f:~~-re ~,~~ a£~~1:~~n,~~;!ll~~;~~l~Yb~:~~~~n~t:c~;: 
posed in these cases by drawing it well forwurds, tbe jaws bein,1t.held 
apart and the cheeks retrncted, by surb an instrument as is shown in Fi:.r 
504. If, however, a large portion of the organ is to be r~mO\•ed, tilt' 

lcraseur, the galvanic cautery wire, or Ii!{atures may be introduct·d 
through an incision in the cheek, as advised by F. Jordan and Coppin~er, 
or between the genio-hyoid muscles, as practi~ed by Cloquet, .Arnott, and 
Whitehead; or Reg-noli's plan may be adopted, i11 wbicb the buccal C'a,·itv 
is opened from below (Fig. 505), and the tongue drawn out between tb.e 

lower jaw and hyoid bone; or 
Kocher 1s plan, in whi<:h the 
opening is made below the 
angle of the jaw. Soutlrnm 
has dedsecl forceps to grnsp 
and draw forward::. the base of 
the tongue, so as to allow the 
ecraseur to be ui::ed without 
mnkiug an external wound. 
Clnmps to prevent bleeding 
during operations upon the 
tong-ue hav e also been de\•ised 
bv n. Lee and .J. W. Ilowe. 
- Tumors of the Epiglot

tis are occasionally obll'tf\'ed, 
nnd W. ]'orter has recordl;!d a 
case in which he succe.\isfullv 
exci:-;cd half of the epiglottf~ 

Fm. 504.-Wood's gag for operations on the tongue. on account of a cartilaginou~ 
g rowth cle\·eloped in its sub

stance. Tumors of the epi.ulottis hHe als:o been removed by MacKenzie, 
Prat, and Wagner, the latter surgeon having excised the whole epiglottis, 
after exposing the part by a sub-hyoidean pbaryngotomy. 

Complete Extirpation of the Tongue was first performed by 
Syme, and bas since been repeated by Fiddes, :Nunne)P)\ Heath, Annan
dale, Langen beck, Buchanan, Barwell, and many other i'iurgcon.:i., some ope
rators having employed the knife, and othrr~ the ic1·aseur; Whitehead 
removes the whole tongue with scissors, and Fiorani with the elastic liga
ture. Whatever method be chosen, access to the organ may be facilitated 
by Syme's plan of dividing the lower lip and the symphysis of the j~w, 
the parts being wired together again after the completion of the operation, 
or, which will usually be sufficient, by simply lnying open the cheek. by 
an incision from the angle of the mouth backwards. Annandale adrne~ 
that the tongue should be i::.plit longitudinally, and each half remo,•ed s.epa· 
rately with the ecraseur. Whitehead's experience in extirpation of the 
tongue appears to have been unusually large; be has, he declares, done 
the operation 104 times with a mortality of only 19.2 per cent. Langen. 
beck prefers to Syme's median operation an inci:;ion from the angle of the 
mouth to the thyroid cartilage, the jaw being then sawn through between 
the first and second molar teeth, ancl thf' shorter ponion turned outward~ 
and upwards Barwell makes a small median incitiion just in. front of 
the hyoid bone, and by means of an armed needle carries the wire ~f an 
ecraseur around the base of the tongue, puncturing the mouth on eJtber 
side near the last molar tooth i the tongue having been cut through, the 
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~~l:~~i~~it;1s ac~:~~:1~e~r1?!se~~~~ic1i,~~ci~sx~t;~~!1~~eond:d t~e~~; ~~~~uoef :~~ 
\·a\\'Ular, tbere is no danger of a fistula resulting. 

FIG.50.'i.-Tonbri.ieexpo~ed by Hegnoli's 
method. (ERICUSE...'i".) 

\ 
FIG.506.-Rerno"aloflonguebydil·isionof 

lower jawaudC:crascur. tER1CLlSEY,) 

These operations a.re all dan7eruus in tbemselves, and are seldom pro
ductirn of more than temporary benefit; they are1 as a rule, only appli
cable to cases in which the disease is limited to the tongue itself, extensive 
implication of the floor of the mouth, or of the neighboring lymphatic 
p:lands, being usually a positi,·e contra-indication.1 Hilton and Moorn have 
recommended as a palliative measure, in cases not admitting of excision, 
the division of the gustatory nerve-an operation which nrn,y also be re
sorted to as a preliminary to the application of ligatures. The nerve nrny 
be reucbed just behind the last molar tooth, by n.n incision cross ing its 
course, made from within the moutb, and cnrried freeh' down to the bone. 
Ligation of lhe lingual artery bas been also practisCd as a means of ar
resting the progress of malignant disease of tbe tongue, and, according to 
Coote, Demarquay, and Haward, with encouraging results. 'l'be same 
operation is recommended by Weichselbaum, Hirschfeld, Billroth, Shracly, 
Croly, 'freves, and Annandale, as a preliminary measure to extirpation of 
the tongue i tbe risk of hemorrhage is thus reduced to a minimum, and 
the operation can be safely completed with the knife or scissors. Sbrady 
urges that the vessel should be secured near its origin, before the giving 
off of the dorsal is lingurn; J essett, on the other band, secures it in the 
moutb1 separating the tongue from the floor of that cavity, and then 
pnssing a ligature deeply around the vessel with an aneur isrnal needle. 
1'racheotomy1 as a preliminary measure, is recommended by Ba.rker. 
. Contrary to wbat might perhaps be expected, tbe power of swallowing 
IS not affected by extirpation of the tongue, while speech, tbough at first 
rendered imperfect by tbe operation, is eventually completely restored. 

DISEASE5 Of THE JAWS. 

A~scess of the Gum (Gum-boil, Alveolar Abscess) is a common 
nlfccuon, result ing from the irritation of necrosed or carious teeth. The 

1 In one case, however, I successfully removed about half of the tongue, 'vith half 
the ~oor of the mouth, a considerable segment of the lower jMv, and the right sub
maullary gland. 
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abscess forms in the socket of the tooth, nnd mn.y extend in"·ardS-burst: 
ing- through the gum-or may sprend outwards through the cheek. Jn 
the early atage of a gum-boil, the application of a few leeches to tbe in. 
flamed gum will often afford grent 1elicf from pain, and may even prevent 
the occurrence of suppuration; if, howc>er, pu$ hine actually formed, it 
should be evacuated by an early and free incision, made from within the 
mouth as soon as fluctuation can be detected in that position. As it is 
very desirable to avoid the c~eformity .caused by ~n external opening, an 
effort should be made to obtain resolutrnn on the side of the cheek, point
ing being at the same time encouraged within the mouth. For this pur
po:;:e it will usually be addsable to avoid the use of poultice::;, ::;ubstituting 
an embrocation of the extract of belladonna, diluted with glycerine. The 
patient may he at the same time directed to wash out tbe mouth frequently 
with warm water, or the domestic remedy of a bot fig may be applied to 
the inner side of the inflamed guru. As soon as the acute symptoms have 
subsided, whether by the occurrence of resolution or of ::;uppura.tion, the 
sen' ices of a dentist shou ld be invoked to remedy the diseased state of the 
offending tooth, and thus t't\'ert a recurrence of the affection. 

Lancing the Gums is a little operation often required in cases of 
difficult dentition. lt is most convenient ly performed with the in::;trument 
known as the 0 gum-lancet," tbough 1 in an emergency, the small blade of 
an ordinary penknife will sene the purpose perfectly well. The child's 
hands ::;hould be restrained by the mother or nur:"-e, while the surgeon, 
1:'eparating the jaws with the left forefinµ-er 1 introduces the blade of the 
lancet guarded with the right forefinger ; this senes to guide to the point 
at which the incision is to be rnade 1 and at the same time keeps the child's 
tong-ue out of tbe \Ht~' of injury from the knife. 

Ulceration of the Gums may depend upon the presence of a sror
butic or sjphilit ic taint, or may rt'sult simply from a disordered state of the 
digestive system, the accumulation of ta r tar around the teeth, etc. 'l'he 
trealmenl consists in the adoption of means to impro\·e the patient's general 
condition 1 with the enforcement of cleanliness of the part, !lnd the local 
use of a~tringent and detergent washes. 

Epulis.-This is a general term signifying an outgrowth of the gum, 
the gTowth in these cases being rather of the nature of a continuous hyper
trophy than of a distinct tumor. 'l'be ordinary epulis is of a fibrous struc
ture, but myeloid, carcinomatous, and epitheliomatous growths are also 
seen in this locality. The disease cbieAy affects the lower, but is also met 
with in the upper jaw, rarely occurs before adult life, and is equally common 
in either sex. It is usually traceable to the irritation produced by a de

cayed tooth. Fibrous Epulis appears 
as a red, smooth, lobulated mass, ror· 
ered bv t he natural st ructures of tbe 

~~1~~tf~1~~~~cnoou1~n~~~n~!v0:io;!~~b ;~: 
growth is at first firm and resisting, 
but may become softened by central 
disintegration, or may ulcerate. supe~
ficially. The Malignant Ep11lts, as it 

Fw. 507.-Fibrous e1Ju\is. (BRYANT.) iscommonly, though improperly,calle~, 
is usualhr of a myeloid character; ID 

some instances, however, as already observ~ed, these growths are really 
malignant, being of an epitheliomatous or carcinonrntous natnr.e. ~be 
malignant differs in appearance from the simple or fibrous epuli s, JD bei~g 
~ofter, of a darker color, more vascular, and of more rapid growth, and ID 

its tendency to recur after removal. 
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The most avllilable mode of treatment, in an.v case of epu lis, is excision, 
nncl as tbe growth commonly in,·o lves the pcriosteum, this, w ith a thin 
layer of the subjaceot bo11e, shou ld be removed with the gouge-forceps, so 
ns to prevent a recurrence of the disease. In ordinary cases, the whole 
operation may be done from within the mouth, but if the tumor be lar,ze, 
aod particularly if of a rnyeloid character, it nHt_\' be necessary to makr an 
inci~ion throug-h the median line of the lip, and then dissect off the cheek 
so as to freely expos.e the whole growth. A tooth should be extracted on 
either side of the d iseased mags, and the a lveolus divided with a. Rtrong
but small saw as far as the base of the tumor. Cutting- pliers, with lhr 
blades at a right angle to the h:i.ndles. are then to he applied, one blade on 
either side of the jaw, when the whole .!trowth, with the bone from which 
it sprin~s. can be readily cnt away. 1'he base of the lower jaw shonld 
always be allowed to rcnmin, in order to pre:;;er,·e the s.\'mmctry of the 
part i the removal of the '~'hole thickness of the bone appears to be quite 
unnecessary, epulis, according to Heath, never involving- the lower bOl'der 
of the jaw. Ir the bone is ,·cry thitk, it may be dcsira ble, before applying 
the cutting forceps, to make a horizontal g-roO\'e with a Hcy's saw; but 
in most instances this will probably be found unneces~ary. llemorrhnge 
iii to Ue checked by compre:;sion, or, if this fa.ii, by the use of the actual 
cautery or Mon~el':; solution of iron, the external wound, if one ba.vc been 
made, being- then accurately adjusted with harelip pins a.ncl the twisted 
suture. 'rhe bleeding is often profuse in ope rations for the removal of 
malignant epulis, requiring the free use of the bot iron; in the~e cases, 
also, it may be necessar~r to remove the entire thickness of the bone, by 
means of an external incision heneath the horizontal ram us of the jaw. 
Nunn has reported se,•cral cases of C'pulis successfully treated by elec
trolv:o:.i:;. 

N ecr osis of the J a w s may result from tra.umntic causes, from 
syphilis, from tbe abuse of mercury, or from tbe contact of the fumeo of 
phosphorus (as in the maker:3 of lucifer matches); it is, moreover, some
times met with as a sec1uel of the eruptive fevers, and may even occur 
without beiog traceable to any definite cause. In some few instances it 
has bceo found to be clue to the presence of a funguR, as in the cli:3ease 
aclinomycosis hominis, a rare affection, examples of which have been ob
~cn·ed in this country by Murphy, Schirmer, Ochsner, and Bodamer 
'fhe fungus of actinomycosis has al~o been found in the Jung-, li\•er, brain, 
tongue, and other organs. .According to Boyce and Surveyor, it is the 
cau:::e of the curious affection known to East Indian sur7eons as the 
i\ladura foot. In the upper jaw, necrosis is almost i1nrariably limited to 
the alveolar bordt:r, but in the lower jaw may invoh·e the whole thickness 
of the bone. The treatment consists in the aclministrntion of nutritious 
food aod tonics, with the use of detergent lotions, and an early removal 
of sequeslra ,· as lung as a portion of dead bone remains in the mouth, 
the patient is constant ly expo;:;.ecl to the risks of septic poisonin7. Remo\1 al 
sbo11\cl, if possible, be effected without resorting to external incisions; in 
the upper jaw this can be readily accomplished, but if the wbole thickne:ss 
of the lower jaw be invoh•cd. an incision below the ramus may be abso
lutely necessary; Perry a11cl Boker have, however, each succeeded in 
remo\• ing the whole lowe r jaw, in a. state of necrosis, through the mouth; 
and Hutchison has in a similar ma.oner removed the whole upper jaw and 
~he malar bone. Linhart has removed the greater portion of both upper 
Jaws, while preserving the muco-periosteal coverings of the hard pahte, 
nnd the incisor teeth. For the actinomvcot ic ca,ses, Raffer recommends 
injections of cnrLol ic acid and the interna( use of iodide of potnssium. 
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Abscess of the Antrum.-Suppuration may occur in the antrum a~ 
the result of traumatic causes, or of the irritation produced by a di~<'a~ed 
tooth or hy a sequestrum resulting- from syphilitic or other di~en~c of the 
jaw. The sy mptom s are those of deep-seated suppurntion in genernl, with 
en\i,rgement of the p(lrt, crtu~ing swell ing of the cheek, protru1'ion of tlw 
evebnll, occlusion of the lnchrymal duct and nostril, and bulg-ing of tlw 
h'3rc1 palate. If the accumulation of purulent matter be vcr_r ~rPnt, the 
walls of the antrum may become so attenuated as to crackle under J>res
i;;ure. Pointing ma_v take place on the cheek, or within the mouth, or the 
abscess may po~sibly di~charge itself tbrou~h the nostril. 'l'he treolm1·nl 
consists in making a fr"e opening into the antrum, and, sub~equ<•ntl.v, in 
daily washing out the cavity by syrinµfog with warm water. If one()( 
the molar teeth be ca.riou:;, this may be extrncted, nud aa opening made 
by thrusting a trocar, small perforator, or, which }'ergusson recommcntlil, 
an ordinary gimlet, throui.rh the socket, but, under other circumstance:-:, it 
is better to make the opening through the front wall of the antrum be
neath the cheek; the bone is here thin, aad can be readily perfora1e<l with 
a. strong knife or scissors. External pre:;sure may be afterwards emplOJl'tl 
to res.tore tbe part to it::: ori;.dnal s.hri.pe. 

Cysts of the Antrum (Dropsy of the Antrum)-'I'he antrum i:-.not 
unfrcquently the seat of n collection of thin glairy mucu:::, or of a. browni~h 

serous fluid containing crr!'
tals of chole:slParine. 'l'hc 
o lder surgeons looked upon 
thesecai::esai:;tbereeultof 
an ob$truction of the orifice 
of the antrnm, cau~ia,ir ncru
mulntion oflbe natural :-;ecrc
tion of tbe part, and hence 
applied to them the term 
hydrops anlri, or drop11.y of 
the antnnn. )fodcrn path
ologists, howe\•cr, bdicre 
that, at leat:;t io the lnrge 
majority of instances, the:-:e 
are (as first pointed out hy 
GirnldCs) examples of true 
r_r~tic di:::ea~e. analoµ-ous to 
tho:-c which are met with in 
other parts. The symp/011111 
of a <'yst of the nntrum arc 
very mutb thesamen:-;tho~c 
which clrnracterizc abscc:;ii 

Fm. 508.-Encepbaloid of the aatrum, encroaching upon of thn.t ca\•ity, except thal 
the face. (LrsTO!i'.) no e\·idcnre of an inllnmma-

tory condition is prt'H'lll. 
The diagnosi!'; is important, as these cases arc curalJle by a \'ery sliidil 
opt·rntion, whereas solid tumors of the antrum demand a much gran·r 
procedure for their removal; hence, in any cn:-:e of doubt, the :o.ur~eon 
&hou ld make an exploratory puncture before resorting to more st•rwu~ 
measures. The treatment of cyRtic dbease of the untrum consists in per
forating the anterior wnll of tile CR\'ity from within the mouth, the ch~t·k 
being- previously dissected up if neceS$ary. A :-:;mnll portion of the auterwr 
wall may be' exci5C'd, so as to allo"- thoroufrh explorat ion of the part, anrl 
prc,·cnt rcaccumulation. If, as sometimes hnpvcn:;, a tooth be d1:;CO\'Cm.'d. 
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within the a.ntrum (in which case the cyst is said to be denligerous), 1 the 
tooth bhould be remo\·ed wi th su itable instruments, in troduced through 
the openinz a lready made. 

Solid Tumors of the Upper Jaw.- These are of va l'ious kinds. 
~\.part from t botie which lmve already been de.sc ribed under the name of 
epulis, there may be exolito.(/,es Rpl'ingi ng fr om the surfo.ce of the jaw, and 
projectin.!?'. in different directi_on.s, requi~·i~g remornl ~vith gouge, saw, or 
cutting pliers. Tum ors, agarn, may ongrnate from mther wall of the au
trum, from the mafar bone, from 
the ptery.~o-maxillary fossa, 
or from behind the jaw; fib· 
rous, my~loid, and encepliriloid 
grow ths (Fig 508) are probably 
those most frequently met with 
in these situations, tbongh 
/'ally, cartilaginous, bony (F ig. 
509), and epitheliomatows tu
rnors h<trealso been oh:."-e r verl in 
the same locaJities. 'l'heRe va
rious g rowths, as the,,- increa~e 
in size, produce swell in,!?' of the 
cheek; encroach upon the orbit, 
causing protrusion or compres
sion of the eye1 and sometimes 
interferingwitb visioni occlude 
the nostril, simulating nasal 
polypus; project into the 
pharynx, causing dyspnrea or 
1lyspbagia; and depress the 
alveo lus and bard palate, caus
ing bulging of tbe roof of the 
mouth. Be.~ides tbe deformity FIG. OO!l.-Ostooma of the upper jaw. (From a JJatient. 
produced, they eventually en- in lhe Univer~ity Hospital.) 
<la.ager li fe, by interfering with 
re:;piratioa and deglutition, by gi viug rise to profuse and repeated hemor
rhages, or by involving tbe base of the sku ll, and inducing cerebral com
plications. 

Diagnosis.-Solid tumors invol\'ing the antrum , may be distinguished 
from cysts or abscesses of the same part by notin g the hi story of t he case, 
by observing the un iform, t•last ic, and semi-fluctuating character of the en
largement, in tbe case of a fluid collection, and finally by means of an ex
ploratory puncture. It may, however, happen that the entrance to t be 
antrnm is blocked by a solid g rowth, the uatural secret ion of t he part accu
mulating as a consPquence, and const itut ing a true dropsy of the cavity. 
l'nder such ci rcumstances the diagnosis would necessarily be obscurn, until 
the gradua l increase of the so lid tumor shou ld render its nature apparent. 

It is somet imes a matter of great difficulty to detel'mine t he point of 
origin of a tumo r in vo lv ing tbe upper jaw i t hose growths wh ich spr ing 
from the maln,r bone, dip downwards between the gum and check, causing 
the latter to project at an early pe1·iod, and only secondari ly involve the 
i.rntrum i tumors, aga in 1 which or iginate in the a11tn1111, distend its walls 
1.n various directions, and render the line of the teeth irregular i while, 
hnally, growths which origin ate behind the jaw (as naso-pharyngeal polypi), 

1 Accnr.•ling to i\lagitot, maxillary cy11ts of spontaneous origin are invariably eon
llt'Cted with som~ lJOrtion of the d~ntal system. 
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thrust the latter downwards and forwards as a whole without altcrin,, 
tllE:' line of the teeth, or cbang"ing the relati\~e µo::;ition of the severnl part~ 
of the bone. 'L'hese rli~tincth•e points are, however, in practice, often ob
scured by the fact that a tumor arising in one position may send prolonga
tions in several different directions, so that, in any parti<:lllar co!=:e, it mnr 
be almost impossible to decide from what part the grO\\'th originally sprani. 

'11be diagnosis between malignant and non-malignant tumors of tlw 
n.ntrum iR often extremely difficult, as long as the morbid srrowth is con
fined within the walls of that cavity. A malignant affection may, how
ever, be suspected, if the increa~e of the tumor be rapid, if the patiC'nt hP 
past the period of middle a~e. and particularly if the subma.xillary ,!(lands ~l· 
enlarged and indurn.ted. When the growth bas spread be.voncl the cavit_,. 
of the antrum, the diagnosis is comparati,·ely easy, the ordinary cbaroctNt< 
of a malignant tumvr being, under these circumstances, speedily developed. 

Treatmf'nl.-The only treatment which can be of any service in case ... 
of tumor of the upper ja'\', is extirpation of the growth, which mn.y rcquirt• 
tbe removal, partial or complete, of the superior maxillary and perhaps or 
the malar bone. In the case of a non-mahgnant growth, springing from 
the antrum 1 there can be no question as to the propriety of the operation: 
and e,·en if the tumor ori7inate behind the jaw, excision, thouµ-h attencll'cl 
with danger from hcmorrbage and from the implication of the base of thl' 
sku ll , may be properly attempted, if the general condition of the pnticntbC' 
favorable to such a procedure. In the case of a malignant growth, provided 
that the glandu lar implication be not extensive, excision nrny be properly 
reRorted to, if the case be ~een before the tumor has spread beyond tbe 
cavity of tbe antrum; if, however, the soft structures of the cheek lw 
involved, or if the submaxillary glands be much en larged and induratecl, 
even though the growth be still limited by the walls of the antrum 1 

operative interferellJ:O is, as a rule, to he avoided; complete extirpation 
would scarcely be practicable, under such circumstancPS, while a pnrlinl 
removal of t be disease could but rC'nd<'r tbe patient's condition wor~e tban 
before. Lawson bas, howe\7 Cr

1 
reported a case in which he removed a~ 

much of the growth ns could be reached, with the implicated integument, 
and then applied tbe hot iron, and dressed the wound with chlorideofzin1· 
paste; the cauterization was subsequently twice repeated, and the patient 
ultimately recovered. 

Excision of the Upper Jaw.-'To Lizars is justly a~cribcd till' 
credit of having first proposed excision of the whole upper jaw for tumor 
of the antrum, and to Gensou\ (in 182i), that of having first actually per

formed the operation, though partial excision hod 
been previously resorted to by Dupuytrcn, 
Jameson, and others Various incision:; arc rec· 
om mended by different surgeons, the hc~t, in m_v 
judµ:ment, Ueing- that advised by Fergusson, 
which consists in dividing the upper lip in ~be 

~~e~;~1~ ~\~~· ~~Y~;~! ~~~~o~·~1:~1~~;-,~~c~~~;sr~:1r~1~~ 
more space be necessary) from the root of' the oln, 
between the side of the no.c:e and the rheek, as fnr 
aR the nasnl bone, and then cutting transveri:;el.'' 
opposite the lower border of the orbit to till' 
z_ygomatic process of the malar bone. The _flap 
thus marked out being dissected up. suffic1enl 
room is afforded for the removal or the large~t 
tumor. Lizars employed an incision from tht• 
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iw,.Je of the mouth across the check to the malar bone, supplementing this 
cuf. if necessary, by one through the lip into the nostril, and by n. short 
Jonrritudinal inci:<.ion nt the malrtr extremity of that first made. Liston's 
me~bod, which, with YHrious slight modifications, is still often adopted, 
consisted in making one incision from the external angular process of the 
frontol bone, through the cheek to the corner of the mouth i a second a long 
the z.ygoma, joining the first; and a third from the nasal process of the 
maxilla, detaching the ala of the nose, and cutting through the lip in the 
mesinlline. 

Bv any of thc~e methods, the whole upper jaw mav be readily removed, 
the nap~·bein:r dissected awa_v from the surface of the tumor, n,Od tlie bony 
connections of the part se\•ered with a Hey 's or other small 8a w, and s trong 
cutting pliers. One or, if neccsi::ar~·, two incisor teeth being extractc<l, 
the saw may be applied to the ahcotus, to the floor of the nostril, or to 
both, so as to cut a. deep p;roo"e in which the blades of the cutting fo1·ceps 
may be applied i the hard palate is then cut throug·h with tile latter instru
ment, the soft palate being detached by a tran s \'er~e incision, OI', if practi
cable, the mucous covering of the roof of the mouth beiog- turned backwa.rds 
in the form of a flap. 'l'he malar bone i~ next cut across into the ~phcno
maxillan fii::sure, or, if this bone is iti::elf to be removed, its orbital and 
frontal 1)roce~ses, nod the z,vgoma, arc similarl_y di\•idecl. Finally, one 
blade of the forceps is introduced into the nostril, and the other into the 
orbit (the important structnres of the latter cavity being pushed and held 
out of the wa.v with the handle of the knife or spatula), and the inner angle 
of the orbit cut across. 1-'he tumor may then bC" µ-rnsped with the lion
jawcd forceps devised by Fergu~son (Fig. 377 ), and forcibly depl'essed, 
tbc infra-orbital nerve being curefull;· divided far back, and any remaining 
attachments severed with a few strokes of the knife. Hemonhage being 
arrested by ligation of any vesi::el that can be reached, 01· by the application 
of the hot iron , if necessary, the externa l exch:.ions are brought together 
with sutures, and a li;:tbt antiseptic dressing is applied. 'l'be cavity left 
b_v remo\•al of the bone must be kept clean b,r syringing witb a solution 
of horncic acid or of permanganate of potass ium. Bardenheuer endeavored 
to fill the gap by trnnsplanting a flap of skin from the check and forehead. 

Partial E:rci~ion of lhP Jaw may often, in ca~es of non-malignant tumor, 
be advantageously substituted for complete exti rpation: thus, if the orbital 
platP. be not i1l\'olved, this may be left, a g roo\·e being cut with the saw 
across the bone below the orbit, and the cutting pliers sub:.:equently applied 
in the same line; or if, on the other band, t he alueolus and hard palate be 
healthy, the saw may be applied above and parallel to the ah•eolnr border 
of the jaw, and again in a line perpendicular to this, so as to connect the 
former section with the orl>it; the inner an,:!'le of the orbit heing then cut 
across, the upper part of tbe jaw may be separated with the lion-jawed for~ 
repi:1, as already described. Finally, it may be advisable, in some instances, 
to adopt Fergu;0;son's suggestion of cutting into the centre of the diseased 
mass, and working with curved forceps and gouge towards the circumfer
enrP., instead of undertaking a formal exci:::ion. The feeling of su rgeons, 
~enera ll y, is unquestionably opposed to these partial operations, the pro
fes.sional mind being probably st ill influenced by Liston's unqualified co n
demnation of ~nch 11 nibblin,!t and grubbing" procedures; but, as justly 
remarked by Heath, it remain s to be soon ·which practice gives the best 
r:sults. In the case of small tumors, or of necrosh~, excis ion may be some
times accompli;0;hed from within the mouth, without any external incis ion . 

'J'he re~lllt>; of ex<'ision of the upper jaw are quite as favorable as conld 
be expected, in "icw of the severity of the operation; 17 cases quoted by 
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Ileatb gave 14 recoveries, and 20 cases tabulated by Ohlemaa gave 1i re. 
coveries, while 12 cases of partial excis ion collected by the same writer 
were uniformly success.fo l. Nine total excisions in my own hand:-; bare 
given six recoveries. 1lhe chief dnngers of the opera.lion are from shock 
from hemorrhage, and from entrance of blood into the air-pas."!OffP·'i. 

1 

(1) Shock is not as much a source of ri!Sk in cases of exc ision of the jaw 
merely, as in those cases in which the jaw is removed as a preliminary stL·p 
in the extirpation of retro-maxillary tumors. I t is dimini::;hed by the u~c 
of ether or chloroform, the latter of which, as the hot iron may he rcquirC'd 
in the later stages of the operation, is in these cases often preferred, on 
account of the inrlammable nature of the former agent. 

(2) Hemorrhage is al ways pretty free in these operations, during tho 
early stage, particularly if the incision through t he cheek is adopted, wheu 
the faciaJ artery is cut at a point at which its calibre is considerable; the 
surgeou mn.y, if he think proper, apply a ligature to this vessel before pro
ceeding to the other steps of the operation, but, as a rule, the pressure of 
an assistant's fin~ers, or the application of a Pean's forceps, will suffice to 
control the bleed in.go until the whole excis.ion bas been completed. AL a later 
stage of the operation, there is again pretty free bleeding from branches of 
the internal maxillary, which are necessarily cut or torn across when the 
jaw is removed; these branches may be secured hy ligation, or may be 
occluded by a few touches of the bot iron, which will often be found a more 
convenient application in tbis situation. In order to pre\·ent hemorrba:.rc 
during the operat ion, Liza.rs proposed and practised ligation oft.he carotid 
artery, as a preliminary proceeding; this plan is, however;, abandoned at 
the prei':.eut day, both as unnecessary, and as, in itself, seriously corupli
cating the patient's condition. The tendency of modern surgical writeri', 
indeed. is to speak very lightly of the risk of hemorrhage in excision of the 
upper jaw, and t be late Prof. Gross, in alluding to this subject, wentso far 
as to say that 11 no skilful surgeon now e\'en employs eompressiou of the 
carotid artery in these operations, n and that ' 1 there arc no structures in the 
body of the same extent, in their natural and diseased eondition , the remO\'Ul 
of whicb is attended with so little hemorrhage.' 1 Witb clue d iffidence I 
must express my dis!?ent from th is opinion. I believe that profuse bleeding 
is a more frequent cause, if not of death, at least of dang-er, in excision of 
the upper jaw, tlrn.n is common ly acknowledged, and consider compression 
of one or even both carotids, during the operation, a highly proper nncl 
judicious precaution Another plan, which is suggested by l<'ergu~soo, 
may also be adopted with adrnntag-e; th is is to notch, if not fairly di\'icle, 
the ascending process of the superior maxilla., with the alveolus and hard 
palate, before dissecting up the cheek or eYen cutting into the cheek at nit 
-the most tedious part of the operation being thus accomplished before 
any i11cision is made into the most vascular parts. Ligation oftbe caro.tid 
may occasionally be rendered necessary by the occur rence of const-cutire 
or secondary hemorrhage, as in a fatal case under tbe care of Le G~·os 
Clark, in which Wagstaffe tied the carotid for profuse bleeding occurrrng 
on the seventh day, and a successful case recorded by W. H. Pancoast. 

(3) 'l'he risk of suJ!Ocation from blood .flowing into the air-pas~ages, 
during the operation, is of course g reater when the patient is in a state ?f 
anresthesia, than it would be if no anrestbetic were employed; and Ill 

Ilewett's fatal case, the result was attributed to this cause. To prevent 
such an occurrence, anresthe:sia should not be pushed further thno ab;o
lutely necessanr, and assistants should constantly mop out the mouth with 
sponges attached to sticks of a suitable length. Nussbaum, believing ~h~t 
this is the principal source of risk in jaw operations, advises the prelim1-
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nary performance of n. temporary trncheotomy,1 the glottis to be closed 
with n. piece of oiled liat, and cblorofonn to be administered throup:b a 
trllcheal tube; tllis plan has, witb various modifications, been adopted by 
other surgeons, including Little nnd Cheenr, but, I confess, seems to me 
rnther adapted to complicate than to facilitate the operation, and I can but 
sav the same of Rose's and Burow's suggestion, that the patient's bead, 
dUring the operation, sho.uld be thrown back so far as to allow the blood 
to flow though the nostrils. 

Excii;ion n.f lhe greater part of both Uppe1· Jaws was perforn1cd by 
Rogers in 182-!, and complete extirpation bas ~ince been practised by 
Ikyfelder, )laisonnenve, Simon, Carrothers, Brigham, Stimson, and 
others, the whole number of operations on record being about two dozen. 
The incisions for this operation, which is one of the gra.,,·est ch:~raetcr, con
si!'t of a median division of the upper lip, with separation of both nostrils 
-.'l duplication, in fact, of the operntio11 1·ccommrnded for excision of 
either jaw separately. When portions on ly of the jaws are to be removed, 
the surgeon may adopt a plan suggested and successfully employed b_v 
Porter. This con~ists in making a. Y-incision, the Jong arm of the Y 
diriding the upper lip, and the small arm entering the nostril~, which can 
then be pushed upwards so as to afford a considerable amount of room. 

Jn all operations upon the upper jaw, the skin covering the tunior should 
be scrnpulously preserved, no matter how thin and distended it may ap
pear i if even punctured accidentally, a permanent fistula is apt to result. 
To complete the subjeC't of excision of the upper jaw, the followiug statis
tics of tbe operation are quoted from Heyfelder :-

Nature of operation. 

Complt:li::Pxci;;ionofone jaw 
Partial " " " . 
Complete excision of both jaws 
Partial " " " 

\l"bolol"o. c .. ced. -1- Rol,p•oo I """!' -. of cases. or died. uuk nown 
- - - - --

. 141 51 33 57 

. 153 48 35 70 

. 11 5 6 .. . 

. 8 7 1 . . . 

R. Braun has tabulated 23 cases of double excision, classified as fol lows:-

.Kat11reofoperation. \\"holo ~·· 1 Roomrnd. -, Di<d . ofcnSt>s. 

· 1 11 7 4 . 5 5 ... 
. 7 6 1 

Tumors of the Lower Jaw.-Oy.<;tfr, Fibrous, Fibro-cellular, 
Ca1·ltlaginous, Bony, Myeloid, ancJ Encephaloid growths are met with in 
this ~·ituation, commonly originating in the canccllous strncture in the 
:entre of tbe bone, and projecting both into tbe mouth and downwards 
mto the side of the neck, in the form of rounded or irregularly lobed 
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masses. Epill1Plioma or the lower ja.w is usually secondary to epilbelioma 
of the lip. Tbe remarks which were made as to the importance of o. 
correct diognos1·s. in cases of tumors of the upper jaw, are equally ap
plicable with regard to those of the inferior maxilla-cystic growths bC'in~ 
usually curable by laying open the cyst and stuffing its ca,·ity with lint
non-ma.lignant, solid tutnors requiring- exci::;ion with saw and cutting plins 
-and malignant ~rowths, on the other hand, often not ndmittin.!t of any 
operative interference whaten~r. Maunder succeeded in two cases in remov
i117 ~olid tumors of the lower jaw, without making any external inci~ioa . 

Excision of the Lower JaW'.-lt is occasionally possible, a5 

ad \·ised by Ileuth, nod as long ago done b:• J. R bea Barton, to remo\·e 
non-malignant solid tumors of lhe 
lower jtiw without sacrificing lh(' 
whole tbickne~s of the bone i ancl it 
is certainly desirable, under :ouch 
c ircumstances, to preserve the bn~t· 
of thc- jaw, for the reasons alrencly 
g iv en in speaking of epu\i::; of tbi~ 
part. If, however, tbe whole tbick
ne:-.s of the bone on one side be in
\'Oh'ed, excii'iion may be performed 
by mnkiug a single inci.sion along the 
base of the jaw, prolonging the cut, 
if neces~ary, in a lin e corre::.poncliag 
to the position of theascendin:.r ram us, 
and curving the anterior extrernit~ 
of tbe wound upwards, toward but 
not through the prolabiurn. If the 
portion of the bone to be removed 
extend beyond the median line, a 
ligalure shou ld be passed through 
the tip of the tongue to prevent its 
retraction when the muscles of th11 
floor of the moutb are divided. Jn 

Fm. 511.-Disa;~i.~~~~~~s~{ the lower jaw. ~~~i\~ b~r~~t,i~1~~~~rl~ni~;~/ta~i1~11c~~~~~~: 
secured with ligatures. The Rap, formed as above directed, should be 
carefully dissected up, and the inner side of the jaw cautiously cleared by 
separating the sort ti~~ue::. of the mouth-a. tooth having been previou:;ly 
extracted on either side of the tumor; t he saw i:; to be applied so as to cut 
a deep notch throullh the ah•eolus, the bone section being subseqnently 
completed either with the saw or cutting pliers. The part to be remO\'_ed 
is then se ized with the lion-jawed forceps and wrcnclied out, any remain
ing attachments bcinµ- se\·erecl with a few strokes of the knife. 

If the morbid growth involve the angle of the jaw and part of the:is
ceading ranrns, it will be neceSS:tl'J to disarticulate the bone upon that 
side; iu this case, the incision should be prolonged to tlie back of t~c 
articulation, when the bone, having been divided in front of the tumor, h 

to be cleared by rareful diBscction, t hP surg-eon then depre~sing the bodr 
of the jn.w, so as to render tenf.:e and facilitate the division of the at~a('b· 
ment of tbe temporal muscle to the <'Oronoid process; the jaw being tw11it~d 
somewhat outward:;, the joint may now be opened from the front, and di~· 
articulation completed. The edge of the knife should, throughout, be kept 
close to the bone, lest the internal maxillary or even the external carotid 
artery shou ld be accidentally wounded. Hemorrhage being cbeckcd hy 
ligatures, or, if from the dental artery in the cut surface of bone, by tbe 
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11 pplication of Monsel'ssalt or t he actual cautery, the external incision may 
be closed by means of the interrupted or twisted suture. Until union is 
conipleted, the patient's diet shou ld be limited to liquid food, whicb may 
be rriveo through a tube. In order to avoid wounding the portio dura 
ner~·e or parotid duct, J. L. Lizars recommends, instead of tbc incision 
above described, oue passing from the cornmissure of tbe lips outwards 
towards tbe ear, disarticulation being readily effected from within the 
mouth when its orifice is thus en larged. As already mentioned, Ma.under 
bas reported two cases in which be succeeded in removing large t um ors of 
the lower jaw, without any rxtero:il inci:;ion whatever. 

)letal\ic caps to fit the teeth of t he remaining portions of the jaw, and 
connertecl with a spri ng to a similnr contri vance applied to the teeth of 
the upper jaw, are sometimes em ployed to prevent distortion from the 
action of the mu scles. Suc h an apparatus is, bo,,·ever, according to 
lien.th, quite unnecessary, as the bone quickly resumes, unaided, its nor~ 
ma\ position. A flap from the forehead is employed by llardcnheuer to 
!ill the gap in the mouth caused by the Joss of bone. 

lf the tumor be \Tery large, involving both sides of the jaw, a U·shaped 
incision dividing both facia l arteries may be employed, as recommended hy 
Fergusson; or, as adv ised by Ilea th, the lower lip may be divided in the 
median line, and t he flap:; d issected back on eithe r side. 

Excision of a part of rbe lower jaw for tumor, which was first performed 
by Deaderick in 1810 (though bis case was not published t ill th irteen years 
nfterwards), bas been practised a g reat many times; and, except in cases 
of malignant disease, with very good results. rr he proportion of failures 
under tbe latter circumstances (twenty-one out of thirty-nine cases, 
according to H eyfclcle r), authorizes t he question whether, in a case of this 
kind, admitting of any operation 1 complete extirpation would not be better 
than any less sweepi ng measure. The fo ll owiug statistics of excision of 
the lower jaw1 for all caw;es, are taken from 'Yeber. 

Nature of operation. '~~~:.;;~ I c""·· I !~13r:~· 
.: I 20 1• 1 153 117 30 

246 200 46 

Anchylosis or Closure of the Jaws may follow sloughing result 
ing from the abuse of mercury or from cancrum oris, or occmring in the 
course of low fevers; it may also be caused by rheumatoid arthritis, by 
the contract ion of the cicatrix of a burn, or Uy a wound of the temporo-
111axillary articulation. H the case be one of actual anchylosis (i.e., clue to 
unicular changes), osteotomy of the ascending ram us should be t ri ed j t his 
o~eration has, according to Scbulten, been employed in nineteen cases 
w1tb inrnriably good results. If the closure of the jaws be due to cicatri 
cial contraction, aod be confiued to one side, it may be remedied by a 
re~ort to Rizzoli's or Esrnarch'soperat.ion (seep. 335), the latter procedure 
berng the better of t he two. rr he section or the bone should always be 
n~ade in front of the cicatrix. If both sides of the jaw are affected, pro
nded that the whole thickness of the cheek be not involved, an attempt 
may he made to restore the mobility of the part by divid ing the cicatricial 
b~nds from within, nnd grad ually separating the jaws by means of a screw 
dilator, or1 which H eath prefers, by the use of metal shields adapted to the 
teeth, and forced apart with wedges. This mode of treatment, though 
both tedious and painful , can, according to H eath, be made with care and 
Rttention to y ield very good re::;ults. An ingenious arrangement of pulleys 
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and leather straps has been successfully employed by Dr. Irwin. Excision 
of the condyle of the lower jaw for temporo-maxillnry nnchylosis hnti 
been successfully resorted to by Humphry, Bottini, Little, Abbe, Gerst~r. 
Page, and Heath, the latter of whom considf'rs this operation preferable to 
either E:iimple osteotomy or Esmarch's method. The angles of the jaws h1we 
been excised with good result by W. ll. Bennett. :M ears ha!?- effected a 
cure by removing both condyle and coronoid process, with the upper hnlf 
of the ascending ramus1 and similar successes have been recorded by Bull 
and Lange. 

DISEASES OF TITE PALATE. 

Cleft Palate.-This is a congenital deformity consisting of a cliri.~ion 
in the median line of the part, whkh may be con tined to the undo. (Hifid 
Uvula), or to that and the soft palnte, or may in volve the whole roof or 
the mouth, being, perhnps, additionally complicated by the coexi.stence of 
harelip. More rarely, the bard palate is cleft (in connect.ion with harclipJ 1 

the soft palate and uvula escaping. In some cases there is a double fbsure 
anteriorly, t he intermaxillal'y bone projecling between the two clefts. If 
the deficiency be exteusive, a cleft palate may interfere seriously with 
deglutition by allowing regLll'gitntion through the nose, and in all cases it 
causes indistinct articulation, witb a disagreeable modification in the toue 
of tbe voice. 

1'reatnient.-lf very slight, and limited to the soft parts merely, a 
cure1 may sometimes be obtained by Cloquet's plan, recentl.v revived by 
Mason, or repeatedly cauterizing the angle of the cleft, and then wailin~ 
for cicatrization to produce contraction. As a rule, however, cleft. palate 
can only be remedied by the use of the knife, the operntions applied to the 
soft palate being ca.l ied Staphylorraphy and Staphyloplasty, and that to 
the hard palate, Uranoplaflty. 

Staphylorraphy .-If the case be complicated with harelip, this should 
be operated on in infancy, the patient wearing subsequently a suitable 
cheek.compressor, so as to encourage contraction of the fissure. A~ the 
operation of stapbylorrapb.\• is both painful and tedious

1 
it was formerly 

considered necessary to wait until the patient shoul<l be old enough to be 
himself anxiou~ for a cure, and willing to co-operate with patience and for· 
titude in the surgeon's effort for bis relief. At the present day, however1 
with the aid of anrestbetics, and particularly with the faci li ty afforded by 
the use of one or other of the ingenious gags devised by Coleman, T. Smith, 

~~fr~' and Moat~0e~' sm~~~i~:~rt:~ 
~oa~~~~~;lt~~:C~butni~lp:~~~~vl~;e~ 

FIO. 512.-Mll!on's gag. 

and numerous highly succe~~· 
fnl operntions upon young chil
dren have now been performed 
under tbest! circumstances, 
Wolff, indeed, having operated 
!::uccessfully at the early age 
orfiv emouths. Thegreatobject 
of operating at an early period, 
intbesecases, istluitthe6ssure 
ma v be closed before the child 
has' acquired the peculiar nasal 
tone or voice which habitually 

l Tuckey recommends preventfre treatment as iu the case of harelip (see foot.note 
page 822) . 
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accompanies the deformity; and the nge nt which the operation should 
ordinarily be attempted, in suitable cases, may be given 1 upon the authority 
of Holmes, as about three years. 

The first successful stapbylorraphy was done by Roux, in 1819, and the 
operntion bas since been illustrated by the ·warrens, father and son, ?\Hitter, 
Dieffenbach, Liston, Fergusson, Sedillot, Mettnuer, J. Pancoast, Avery, 
Collis, Pollock, and others. ] n its simplest form, the operation consists in 
freshening the edges of the cleft, and then bringing them to~·ether with a 
sufficient number of interrupted suture::;. In order to diminish the ten5ion 
upon the stitches, Roux employed transverse incisions, for which Dieffen
bach judiciously substituted incisions parallel to the fissme. Warren, in 
1843, introduced a furtber improvement, which consi:;ted in dividing the 
muscles contained in the posterior pillar of the fauces; bnt to Fergusson, 
in 1844, is due the credit of first distinctly pointing out the important'C of 
11. preliminary myotomy, so as to temporarily para
lvze the Yelum 1 aod thus prevent disturbance of the 
line of union by the muscular action of the parts. 

Ferg-usson's operation consists in dividing the 
leretor palati on either side, by iotroducing a curved 
knife tbrougb the fissure and cutting from above
then dividing thepalato-pharyngeus by snipping- the 
posterior pillar of the fauces (as was done by War
ren), end, if necessary, similarly dividing the ante
rior pillar, containing the palato-glossu!:'. Pollock 
and i::ectillot divide the levator palati by wbatmight 
be called a submucous section, thrusting a knife 
through the palate near the bamular process on 
eitber side, and severing the muscular 6bres by 
raising the handle and <lepressing the IJlade of the Fio. 513.-SMillot's o1Jera-
instrument. Tb is division of the muscles is often tion tor stapbylorrapby 

attended with more bleeding than any other part of 
the operation, and hence, if an anre~tbetic is to be used, may be adva11ta
geously postponed, as recommended by T. Smith, until after the introduc
tion of the sutures, or, on the other hand, may be doue as addsed by 
Callender, without anresthesia, a fow days before the rest of the operation 
is performcd. 1 

Paring the edges of the fissure may be either the first or the second step 
of the operation, according as myotomy has or bas not been prnviously 
performed. The surgeon may seize the tip of the uvula on either side and 
pnre the edges from before backwards, by tran~fixing the part with a sha.rp
pointed bistoury near the angle of the cleft, tbe angle itself being subse
quently freshened; or, as advised by Smith, may cut from behind forwards 
-the advantage of this plan being that the blood flows backwards, and 
thus does not obscure the line of incision. Packard and Cohen ba,·e 
adopted with advantage the plan of splitting instead of pa1·ing the edges, 
as practised by Langenbeck and Collis in cases of Vt!Sico-vaginal fistula, 
and Forbes has, in cases of slight extent, ingeniously adapted N~laton's 
harelip operation, surrounding the fissure with nn in,·erted /\incision, the 
resulting wound becoming, by the dropping of the flap, of a diamond 0 
shape. (See page 824.) 

1 According to Lawson Tait, myotomy by an.v method is occasionally followed hy 
atroph_y of the palate . Willett and Marsh have met with 11econdary hemorrhage 
rt>quirmg the operation of plugging the posterior palatine canal, and I have myst.'lf 
been obliged to plug the incision wade in dividing thtl muscles. 
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The int1'0duction of the sutures is probably the most difficult port of the 
operation for cleft palate. If the ordinary silk suture is to be u~cd1 the 
plan suggested by A\·ery will be found Yery convenient. '!'bis con~isb in 
introducing, with a small nrevus needle, on one side a single thread, uud 
on the other side a loop of si lk; one end of the s ingle th rend being then 
passed through the loop, the latter is withdrawn, carrying the single thread 
with it, and thus readily bringing tbe suture into place. By this mode of 
proceeding the needle is introduced on either side from below, thus enab
ling the surgeon to regulate the distance between bis stitches with grenter 
accuracy than would otherwise be possible. Instead of the silk suture, 'l'. 
Smith employs fine catgut or horsehair, while most American surgeons 
consider sih'er wire preferable to any other material. If wire be used, a 
tubular needle may be employed, or, if this be not at hand, a short curved 
needle, its introduetion being facilitated by the use of a suitable handle or 
forceps. In my own operations I have usually employed two long
handled needles, one fo1· either side, an assistant threading them with wire 
through the fissure, after they have been introduced. 

The mode of fastening the suture is a matter of some importance. Fer
gusson passed one end through a slip-noose formed upon the other, and, 
clra'\Ying this noose tight, ran it up so as to approximate the edges of the 
fissure, securing the whole with an ordinary surgeon's knot. If horsehair 
be used, a triple instend of the common double knot is, according to 'l'. 
Smith, necessary to prevent slipping. The wire suture may be secul'ed by 
clamping upon it a perforated shot. From three to five sutures are usually 
required, and they should eater and leave the palate about a quarter of an 
inc:h from the freshened edge on either side of the cleft; they must not be 
drawn too tight, it being always remembered that they are meant not to 
pu 11, but merely to hold the edges together. The anterior suture is usually 
introduced first, and when all are secured, if, in spite of the relaxatiou 
afforded by m,votomy, the parts appear tense, free lateral inci:;ions should 
be made on either side. 

The sutures, as a rule, shou ld not be l'emoved until the eighth or tenth 
day, and then one or two at a time-the patient during the interval being 
fed on liquid but nutritious food, and kept as quiet as possible, though not 
necessarilv confined to bed. 

After the operation, the voice is occasionally observed to have under
gone immediate and decided improvement, but in most cases, at least in 
adults, a considerable length of time and a long course of vocal gymnaotics 
will be found necessary to restore distinct articulation . The impairment 
of voice which persists in these rases is, as pointed out by F. ~Jason, due 
to the tension of the palate, which forms a curtain tightly stretched acros:; 
the fauces, while the air enters the posterior nares above; to rewedy thi:;, 
1Iason supplements tbe ordinary operat ion by severing the attachments 
of the palate to the fauces on either side. 

Staphyloplasty is a name employed by SchOnborn for an operation 
which consists in taking a flap of the mucous membrane from the posterior 
wall of the pharynx, and dove-tailing it between the freshened edges. of 
the palatal cleft; the advantage l'iaimed for this method is that the im
provement in voice is greater than after the ordinary operation. 

Uranoplasty; Uraniscoplasty.-The merit of first devioing an 
operation for the cure of lhisure of the hard palate is due to the late Dr. 
J. Mason 'Varren , who published an account of bis procedure in 1843. 
His plan was to dissect up, wiLh a long double.edged knife curved ~n the 
flat, tlie mucous covering of the hard palate, begirmiug on either side of 
the fissure, and Ctll'l'ying the dissection back to the alveolar proee:sses; the 
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pendulous flaps thus formed were tben united in the mcdirin line. .Anothf'r 
plan, wbicb Fergusson preferred, is to make an incision parallel to the 
alreolus on either side, and carry the dissection toward the free margin of 
the fi5sure. 1 Langenbeck used a blunt instrument with which to separate 
the periosteum from the bone, in order to take advantage of the osteo
genctic power of that membrane; and his opero.tion, which has been frc
quPntly performed in Germany1 has been succ~ssfully repeated in this 
country by 5everal surgeons, myself included. Whitehead has published 
an excellt!ntpaper on this subject, with an analysis of 55 cases. Fergusson, 
ret"i\'ing a suggestion of Dieffenbach's, proposed, as an improvement upon 
Langen beck's method, to divide the hard palate on ei ther side with a chisel, 
aod then forcibly press and wire the segments together so as to diminisL 
the median fissure. Eighty-two cases had thus been treated by Fergusson 
up to the end of 1875, and, with some few exceptions, with very remarka.· 
ble success ; but tbe method has not obtained the approval of surgeons 
generally. Wonkes bas modified this operation by partially S<lwing through 
the palate from the nostril, and then bending the bones into the required 
position. Davies-Colley turns inward a narrow flap from one side of the 
cleft, a.nd applies to the raw smface thus formed a larger triangular flap 
taken from the other side of the palate. No tissue is removed, and the 
sutures may be allowed to remain, if aecessary, fi\·e or six weeks. The 
operation is particularly adapted to infants. 

It is a disputed point among surgeons, whether, in dealing with a fissure 
of both hard and soft palate, an attempt shou ld be ma.de to close the whole 
gap at once, or whether the operation should be divided between several 
eittings : no positive rule can be given upon this point, but Holmes's advice 
appears judicious, viz., to be content with closing a portion of the hard 
palate at the first operation, provided that the parts come easily together, 
but, if it should be found necessary to detach the so ft parts through the 
whole extent of the cleft, then to attempt complete closure at one operation . 
According to 11

• Smith, if staphylorraphy be performed at an early age, 
the fissure of the hard palate will subsequently undergo contraction to such 
an extent as to render it possible, in most cases, to dispense with any 
further operation. 

Io cases of cleft palate not admitting of surgical treatment, and in most 
cases of Acquired Pe1foration of the Hard Palate, particularly as the 
result of syphilis, obturators of metal 1 i\•ory, or vulcanized India rubber, 
may be worn; one of tbe best instruments of the kind is that devised by 
Kingsley, of New York; it is provided with a soft curtain of Iudia-rubher, 
to take the place of the natural velum. Dr . .Arthur combines a partial 
operation with the use of an obturator, so arranged as to be under the 
control of the palatal muscles. .A judicious caution as to the use of obtur
ators, in cases of necrosis, is given by Heath. This is, that no plug should 
be introduced into the aperture itself, which would inevitably become 
still further enlarged by the pressure on its edges, but that the occluding 
apparatus should consist of a properly fitting plate, arching below the 
palate, and attached to the teeth. 

Elongation of the Uvula.-This affection is usually remediable by 
the use of astringent gargles or caustic solutions, but, if persistent, may 
:equire a surgical operation for its relief. rrhis operation consists simply 
m cuttiag off tbe pendulous part with scissors, at abollt a third of an inch 
from the root of the organ. The tip of the uvula. may be seized with 

1 La.nnelongue reports a case successfully treated by detaching aud bringing down 
the11a1alruucous membrane. 

54 
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forcep~ held in the left band, wbil~ the scissors are applied with the right, 
or an rnstr~1ment may be used w h1ch ha~ been constructed for the purpo~e, 
and by which the part to be remo\·ed is caught and cut off at the same 
moment. (Fig. 514.) 

Tumors of the Palate.-Adenoid,.fibrous, and cartilaginous tumors 
of the palate have been observed by NeJaton. i\la1jolin, Laugier, Watson, 

Ki11g, Bickerl"iteth, Dobson, 
Eliot, und other surgeon,_ As 
the growths increase in size, 
they affect the tone of the 
Yoice, and ullimately interfere 
with deglutition; tbe treat
ment consists i11 enuclcation, 
\\·hich is usually readily effected 
with the finger introduced 
through an incision corre-

Fm. 514.-ForcepMcissOrs for cutting urnla. spond ing to lhe long axis or 
the tumor. In Watson's and 

King's cases it was thought necessary to frteilitate access to tbe tumor by 
a preliminary section of the lower jaw. MCplain reports a case ofm11cous 
polyJ.1us of the palate successfully treated Uy tbe injection of acetic acid. 
I have seen one case of carcinoma of the palate, involving more than half 
of the velum pendulum palati with tbe adjoining portions or the faucesand 
pharynx. The growth was removed without much trouble, but the ca~e 
terminated fatally from pneumonia. on the fourth day. 

DISEASES 01'' TAE TONSILS. 

Tonsillitis, Inflammation of the Tonsils
1 

or Quinsy, mny terminate 
in resolution, or run on to suppuration-in which case the patient may 
suffer a good deal from dyspncea, before relief is afforded by the sponta. 
neons opening of the abscess. Local depletion, by scarification or the part 
with a probe-pointed knife, may sometimes be or servir.e in these ca~es, 
and, if the presence of pus can be determined, nn incision may be made 
for its evacuation ; the ordinary gum lancet is a safe and co1wenient instru
ment for this purpose. Gine and Arruangue advise applications of bicar
bonate of sodium, which they consider almost. a specific in this affection. 
In diphtherilic ton~illitis, I\lenzel has derived advantage from the injection 
into the µ-land of a few drops of thf' liq. iodinii compositus. 

Chronic Enlargement or Hypertrophy of the Tonsils may 
occur in healthy children as the result of frequent attacks of tonsillitis, 
croup, diphtheria, etc., or may be a. manirestation of the scrofulous di~· 
thesis, occurring withollt any Ob\•ious excit ing cause. If excessive, tb1s 
hypertrophy may lead to unpleasant results, such as snoring during sleep, 
ob~truction to nasal respiration (givin g rise to a habit of keeping the mouLb 
open), and even permanent dyspnrea-prodncing, perhaps, contraction of 
the chest, and eventually interfering with the general nutrition of the pa
tient. Deafness, also, is often attributed to tonsillar enlargement. Tbe 
treatment consists in the use of astringent gargles, the appl ication of nitrate 
of silver, in substance or solution, the muriated tincture of irou, or tbe 
t incture or iodine (which Dr. Dabney advises should be combined with 
ergotine and glycerin), and in the adoption of means to improve tbe gen
eral health. Inhalations of diluted creasote vapor, or tbe use of the a~o~
izer, may al:~o prove of service. Krishaber and Barrett recommend 1gn1-
puncture with Paquelin's cautery, and Chisolm cauterization or the 



MALIGN ANT AFFECTIONS OF TilE TONSl'LS. 851 

tonsillar crypts or follicles wit h a saturated solu t ion of chloride of zinc. 
As a Ja:;t resort, excision of a portion of the enlarged tonsil may be per
formed, either by seizing tbe projecting part with fo rceps 
and cutting oft' a slice with a probe-pointed bistoury, 
wrapped so as to protect the lips, or by mf!nns of an in-
strument cle\•ised fo r the purpose by Fahnestock, and 
.since modified bY others, which is known as a tonsi!lotome 
or tonsil guiliotine. Toison employs a snare by which n 
~trong wire is made to cut through the tonsil instead of a 
blade. Ancrum bas cled::;ed an ingenious instrument 
which be c::ills a combined tonsi llotome and uvulatome, in 
which the knife is governed by a concealed spring. If 1he 
simple knife be used, care sbould be taken to keep its 
edge directed somew hat towards the median line, so as to 
11xo id the possibility of wounding the internal carotid a r-
tery. J. Wood advises tlrnt the section should be nincle 
from below upwa!'ds. The surgeon may stand behind the 
pRtient in operating on the right tonsil , and to tbe pa-
tient's right side in operating on t he left . Evcilsion of the 
tonsil with the fingers is recommended by Bernardino, 
Borelli, Lnrgbi, and Farmer. II~morrbage is rarely 
troublesome after these operations, usually yielding 
readily to the application of ice, or of si mple astringents i 
if bleeding s hould, however, persist, a t urpentine garg le, 
as advised by Erichsen, might be tried, or the part might 
he lightly touched with a brush or sponge dipped in 
Monsel's solution. Panas recommends digital compres-
sion through the mouth with counter-pressure exterua lly, 
and Dawbarn surrounds the bleeding s urface with a 
tightly tied purse-strinJ? ligature. 

Supernumerary Tonsils bave been observed by 
Jurasz. Morgan, and Donelan. 

Malignant Affections of the Tonsils.-The ton
sil is occasionally , though rarely, the seat of carcinoma, 
which may be either scinhus or encephn.loid, t he latter 
being (according to P oland, who has particularly in vesti
gated the subject) the commoner form of the disea~e; 
epithelioma bns also been observed as a primary g rowt h 
in this locality, nod Donaldson has collected 9 cases of the 
kind, including one ohsened by him self. rrhe whole 

~~nt~c~~! 1~~;~lea~ ~~~~~ ~i .ton;~l~~~:i~·~;~~ca :~,n~ff~:·:~ Fahn!~~:~:· toD-

b~eu observed by Richardson. The diagnosis of malignant sillotorue. 
d1se~se from simple hypertrophy may be made by ob-
serving the greater hardness of tbe tumor, its tendency to ulceration, and 
the implication of neighboring lymphatic g lands. From syphilitic disease 
of the tonsil the diagnosis is sometimes very difficult, but may be aided by 
observing t he eflicacy, or want of efficacy, of anti-syphilitic treatment. In 
most ca:;:es of malignant disease, in th is ::;ituation, palliative measures are 
alo~e applicable, but if tbe nature of tbe affection is recognized at an early 
period, while the disease is as yet confined to t be tonsil itse lf, excision may 
he properly attempted . . Weinlechner records a case believed to be one of 
~a~coi:iiatous tumor of the tonsil, in which recovery fo llowed interstitial 
1?Ject1011s of iodoform. Extirpation from within the month has been prac
tised by Velpeau, Warren, Lucas, and Demarquny-tbe latter surgeon 
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bavin~ employed the ecraseur-but, upon the whole, the operation by ex
ternal incision, as resorted to by L angen heck, llueter, and Cheever, would 
appear preferable. Iu a case recorded by the last-named surgeon, two in
cisions were made, one from within t he angle of tbe jaw downwards, in a 
line parallel to the sterno-mastoid muscle, and the other alon1r the lower 
border of the jaw; by dissecting away the parts on either side, ~n enlarged 
l ympbati~ gland was first exposed and 1:cmoved, and then, the digastric, 
sty lo-hyo1d, and sty lo-glossus muscles bemg cut, the fibres of the superior 
pharyngeal constrictor were separated, so as to allow the finger to enter the 
pharynx, when the tonsil was readi ly enucleated. The largest vessel 
divided was the facial artery, twelve ligatures io all being required. 'l' he 
.transverse wound was closed with a siugle suture, aoc1 recovery was com
plete iu about a month. Successful operations are aloo attributed to 
1Golding~iBird, Czerny, Quintin, Mikulicz, H oman8, ancl Richardson. Jo 
most cases, however-more than 60 per ceot., according to Dr. Ncwm11n
the disease is too .extensh'e for removal, and palliative measures alone are 
justifiable. 

DISEASES OF THE PIIARYNX AND (ESOPHAGUS. 

Erysipelas of the Pharynx is occasionally met with, either as a 
primary affection, or as a complication in cases of ordinary facial erysipelasj 
the treatment consists in t he adm inistration of tonics and stimulants, with 
the local use of a solu tion of nitrate of sihrer, and of gargles of chloratl' 
of potassium. Should sloug hing occur, the mineral acids may be em
ployed1 both internally and topically. Laryngotomy may become neces
sary in the event of the sudden supervention of cedema of the glottis, while 
free incisions into the affected parts would be indicated by the occurrence 
of suppuration. 

Retro-Pharyngeal Abscess.-Abscesses are occasionally met with 
behind the pharynx, originating e ither in the areola r tissue in front of the 
vertebral column, or in tbe lymphatic glands which exist in that situation. 
The formation of pus in some cases eviden tly depends npon disease of the 
cervical vertebrre. Retro-pharyngeal abscess is commonly a. gran affec
t ion, 41 out of 97 cuses co11ected by Gautier having proved fatal, tbough 
Bokai reports 144 cases observed by himself, of which only 11 terminated 
in death. No age is exempt from the disease, though it is most commou 
among young children. 'l'he early symptoms are in no wise distinctive, 
but when pus has formed, a distinct tumor may be observed, by the touch 
if not by sight, usually in volving one side of the pharynx only, and soon 
leading to unilateral swelling of the neck, and often to stiffness of tbe 
lower jaw. 'l'he treatment, which should be promptly appl ied to prevent 
suffocation, consists sim ply in making a free opening (usually through tbe 
mouth) for the evacuation of the pus, either witih a wrapped bistoury, a 
trocar and canula, or an instrument devised for the purpose and known ai
a pbaryngotome. When the urgency of the case permits, and particularly 
in cases originating from disease of the cerv ical vertebrre, it may be better 
to etherize the patient and open the abscess from the exterior by Hilton'!I 
method (see paire 436). . 

Pharyngeal Tumors may ar ise in the post-pharyngeal areola'. tissu.e, 
may descend from the na~al cavities, or may spring from the epiglottis. 
They may be of the nature of polypi (fibrous or 6bro.cellular tumors, 
myxomata, etc.), or may be malignant growths, either of a s~rc~ma.tous, 
carcinomatous, or epitbeliomatous nature. As they increa~e m size, they 
impede both deglutition and respiration, and may thus lead directly to• 
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fatal terminat ion . Operative interference, further than tracheotomy to 
avoid suffocation, can rarely be justified in a case of malignant growth in 
this situation (though extirpation of the pharynx for cancer has been 
rocommended and practised by Langenbeck and Billrotb, and in two cases 
by Carle), but the t reatment of innocent pharyngeal tumors may be more 
hopefully undertaken. In some cases it may be possible to remove the 
mass through the mouth by avul:::fon or enucleation, or by the use of the 
Jirrature, fcraseur, gaJ,·anic cautery, etc. , but in dealing with gro,vtbs 
i:Pringing from the epig-lottis or adjoining- parts, Sllch a course would 
rarely be practicable, and under these c irr.umstances the operation known 
as Sub·hyoidean Pharyngotomy might be performed. 

This procedure appears to have been first described by l\falgnigne, under 
lhe name of Sub-hyoidean Laryngotomy, and bas been revived by Lang
enbeck. In a case narrated by this surgeon, a preliminary tracheotomy 
bnving been performed and a tube introduced, the operator made a small 
transverse incision close beneath tbe lower edge of the hyoid bone, and 
rliridecl the steruo-hyoicl and oruo-hyoid muscles. Tbe thyro.byoid mem
brane being opened, the finger of an assistant was placed in the pharynx, 
pushing forward the tumor for the rernoyal of which the operation was 
undertaken, when the mucous membrane of the gullet was divided, and 
the epiglottis, which was found to be healthy, drawn forward with a 
strabismns hook. The tumor-a fibro-myxoma, the size of a pigeon's 
eg-g-was now seen arising from the left arytcno-epiglottic fo ld, and 
extending by a broad base to the left side of the pharynx. Excision was 
accomplished by drawing out the growth with forceps, and carefully sepa. 
rating it from its attachments, blood being kept from entering the larynx 
b)' pressing a sponge over the glottis. For several weeks it was necessary 
to feed the patient through a tube, but the ultimate result of the case was 
quite satisfactory. This operation has a lso been successfully employed by 
Baum, in a case of round.celled sarcoma, and hy Leffcrts, in a case in which 
a foreign body had been fixed in the larynx for four years. It has, ac
cordiag to Iversen, been performed, in all, in 18 ca~es, of whicb 6 ended 
in permanent reco\·ery, while relief was afforded in several others. 
Wheeler, of Dublin has successfully removed a pharyngeal growtb by 
pharyngolomy, and Cheever has dealt with a retropharyngeal sarcoma by 
external incision and section of the lower jaw. 

Pharyngocel e, a dilated and sacculated condition of the pharynx 
(press1we diverticulum), has been successfully treated by Mr. Wheeler by 
layiag open the part, removing a sufficient portion o f the dilated pbaryn
g-ca\ wall, and closing the wound with sutures. 

<Esophageal Tumors of a non -malignant character are occasionally 
m~t with, and, according to Cohen, are usually fibromatous and polypoid. 
Ligation has been practised in these cases by Dallas, Dubois, Hofer, Mid
deldorpf, and l\riakewicz. 

Spasm of t h e <Esophagu s, or, as it is often called, Spasmodic Stric
ture of this tube ( fE1:;ophagismus), may be met with in connection with 
o~her ~ysterical phenomena, or may be a reAex condition depending upon 
slight mAammation or ulceration of the part. upon hepatic disease, upon 
the ir~itation caused by hemorrhoids, etc. The diagnosis from actual ob
Hruc~10n may be made by observing the intermittent character of the 
affect~on, and by the use of the resopbageal bougie, which, in a case of this 
description, will meet with little if any resistance. According to Ham
burger and Mackenzie, information may also be gained by auscultation of 
the cesopbagus, regurgitation of food, etc., being henrcl to take place in
stantly in cases of spasm, but after an appreciable interval in cases of 
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organ ic stricture. The treatment co nsists in removing any source of reflex 
irri tation which can be detected, and in the ad ministration of touirs, anti. 
spasmodics, and laxat i,·es, with t he use of cold bathing, and attention to 
the quality of the food, which s hou ld be un irri tatiug and thoroughly mn~
ticated. Girard recommends hypoderm ic injections of atropia. 

Paralysis of the <Esophagus may occu r as a symptom of discn~e 
of the central nerrnus symptom, and ruay be distingui:;hed from re~opha. 
gcal spasm by the absence of pain or any sense of choking-. l"ood mar 
be cautious.ly admin istered in these cases th rough a stomach-tube, or the 
strength of the patient may be sustained by the use of nutriti,,e cnemnta 
Tbe application of electr icity is said to bave occasiona lly proved beneficial 

A Dilated and Sacculated Condition of the <Esophagus is 
sometim.es met w ith-usually , however, as a consequence of organici::tric
ture . .A comparatively slight degree of obstruction, and one which does not 
prevent tbe pn-ssage of a boug-ie, may yet allow the temporary retention 
in tbe gu llet of a portion, at least, of tbe food swallowed, and thu::i 
gradually lead to a dilatation of the part, and to the format ion of pouche.!:'i 
extending among the muscles of the neck in various directions. Such a 
condition existed in the cas.e of t he late Dr. :Marshall Hall. The treatment 
of ccsophngeal di latation, without stri ctu re, must in most cases be pallintirc 
merely, consisting in the admi nistration of liquid food, through a tube, or 
in the use of nutrient enemata. Von Bergmann bas in one ca~e success
fu lly treated an resop bagcnl diverticulum by extirpation. Wheeler rccom
mend8 a resort to gastro-;tomy. 

Stricture of the <Esophagus.-Dysphngfa, which is the prominent 
symptom of resophageal ob:-;truction, may depend upon a number of coadi
tions totally independent of any organic disease of this part. '£bu~. as has 
been already mentioned, difficult deglutition may be due to the existence of 

en larged tonsi ls, of pharyn~cal tumor, or of 
retro-pharyngeal abscess; it may also be caused 
hy various affections of the larynx, by the pres
sure of cervical or intra-thoracic tumors, by 
aneurism of the carotid, innominate, or aorta, 
by d isplacement of t he sternal extremity of the 
clavicle, or by the presence of a for('i,!?ll body. 
Hence the diaguosis of stricture of the c.esopha· 
gus should only .be made after a careful inv~s
tigation of the hbtory of the case, and of all its 
c ircumstances; and t he surgeon should be,~·ore 
of hastily thrusting in a bougie, wh ich, if it 

~;1~:01~\ ~~r~~~~~~ll~~ fr \l~es;;~a~~do~;~·~o~~~!c:~~ 
sac of an a neurism, as certainly cause death. 

Varieties of Stricture.-Apart from the 
condition known as .c;,pasmodic st1·icture., wh~ch 
has already been referred to, we may recogalZI' 
two varieties of the disease, tbefibrou.s and the 
malignant. The fibrous sl1"icture is usually 
dne to traumatic causes, especia lly the con~act 
of hot water , 01· of caustic alkalies or ac1cls, 

}'JO. 
516.~~~~ict(~:;1~~e ccsopha- ~~~o~~f ~~~~~t~teue:~o~~~as~~~~::~: O~~e1~;ae)~l 0~~ll~ 

in any part of the tube, and varies in extent 
from a few Jines to severitl inches, in vo lving sometimes a. parL only, and 
sometimes the w hole calibre

1 
of the gullet. The oosopbagus a.bore the 
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seat of st ri cture is usually dilated, and often ulcerated, that portion which 
i~ below being normal, or slightly contracted. rrbe maUgnant stricture 
is due to the presenre of a carcioomatous (usually scirrhous) or epithelio
matous clepo!';it, which forms a more or less distinct tumor, and is often 
recognizable by ~xternal examination. Th~ rational sy~ptoms of th~se 
two forms of stricture rue much the same; 10 both there 1s gradually rn
creasiug difficulty in deglutition, which culminates at la st in total inabilit.v 
to swallow-food of all kinds being arrested at the point of obstruction, and 
ultinrn.tely rejected by vomiting after a longer or shorter interval. 'fhe 
diagno:Sis be~ween. fibr_ous nnd rn.alignant strictu~e may.' however, usually 
be made by 10,·est1gat111g the etrnlogy and prcv10us lnstory of t he case, 
and by exploration with a gum-elastic bou,a;ie, or ivory-headed probang. 
Tlie sensation given to the surg-eon by the passage of the instrument 
through the stricture differs according to its nature; thus, a fibrous stric
ture is felt to be smooth and C\·enly resisting, and the withdrawal of the 
bougie is unattended with bleeding, whereas a malignant growth gives 
the :=:ensatiou of rt rough and ulcerated surface, and a disch~trge of pus and 
blood is apt to follow tbP. exploration. 

TreatmPnt.-'rhe treatment of st ricture of the oosophng-ns is very un
satisfactory. TLe strength of the patient must \Je maintained by t he n.d
ministratiou of liquid or finely chopped food. and, if necessary, by the 
employment of the stomach-tube, or the use of nutritive enemata. If the 
stricture be of a fibrous character, temporary ad\•antage, at least, may 
often be gained by the cautious use of bougies of g-radually increasing 
size; by the employment of fluid pressure, applied by means of a flexible 
catheter surrounded with a tube of vulcanized India-rubber, which can be 
distended with air or water after introduction i or b.v the use of an in
genious instrument described by Morrell Mackenzie under the name of 
resophageal dilator, which acts much on the pl'inciple of Holt's instrument 
for stricture of the urethra. Instruments for the dilatation of oosophageal 
strictures have also been de\'ised by Fletcher and Wakley, but seem to be 
inferior to that of Dr. Mackenzie. Senator employs a sound made of 
laminaria or tupelo, whicb swells after introduction, and thus effects 
dilatation like a sponge-tent. Krisbaber recommends the introduction of 
a canula through the nostril, and its retention in the oosopbagus, so as to 
effect "continuous dilatation," as is done in stricture of the urethrn. 
Durham. Franks, and Symonds also advise the retention of the canula, 
but prefer to introduce it by the mouth. 1.'be application of caustic, a~ 
recommended by Home and otbers1 is seldom resorted to o.t the present 
dar, but BceckPI and Fort have successfully employed electrolysis. 

Internal CEsophagotomy, or section of the constricted part of tbe 
cesopbagus from within, was introduced by Maisooneu\'e, who attempted 
tbe operation in four cases; three of these terminated fatally, the iustru
me_nt in one lmving perforated the wall of the gullet and entered the pos
terior merliastinum. 'l'be section should be made from below upwards, 
and in.zenious instruments for the purpose have been devised by Dolbeau, 
1'relat, and ~Iackenzie. Of 22 cases of internal ccsophagotomy,1 16. in
cluding Roe's three cases, arc said to hn.ve terminated successfu lly. Dila
tation after the operation must be maiutaineU by the use of a bou,irie. 
Great caution must be exercised in using any in -trument wit.bin the gullet; 
Demarquay and Bidan record cases in which attempts at catbeterizatiou 
of the resopbagus proved fatal from the passage of the boogie tbroug-b the 
Cfsopha.geal wall iuto the bronchi or pleural ca\·ity. Gussenbauer begins 

1 lu ~he fifth edition of this work were tabulated 21 cases, to \Vhich may be added 
&nadd1tional succt!ssful case recorded by Roe. 
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by opening the cesopbaµ-us above the stricture, aad then di riding the ron
tracted part with a hcrniotome guided by a filiform boug-ie. 'l'bio operation 
of combined m.<lOJJhagolomy has been twice successfully empluYecl br 
Gussenbauer, and once by Bergmann. The latter surgeon bas, fo otla:r 
cases, successfully attacked the stl'icture from below (retrograde dilata
tion), after opening the stomach. (See page 858.) Two cases of com
bined cesophagotomy reported by Sands terminated fatally, one, howerer, 
after gastrostomy also, and another fatal case bas been recorded by )lcycr, 
who suggests that, in order to render the field of operation aseptic, Loth 
gullet and stomach should be opened, and that, after repeated wa~hings, a 
plug of iodoform gauze should be pushed into tbe upper end of the 
cesopbagm;, the stricture divided under continuous irrigation, and another 
plug finally drawn up through the cardiac orifice, so as to isolate the af
fected part both above and below. 

If the stricture be of a malignant character, the use of boogies, or other 
means of dilatation, will in most instances be rather prejudicial tbau ad
vantageous; the bougie may, indeed, be cautiously em ployed, as a pallia
tive measure, in the early stages of the disease, but after the estab li shment 
of ulceration can scarcely be expected to be of much benefit. Under these 
circumstances the best that can be done is probably to !:Sustain the strength 
of the patient with nutritive enemata, and to relie\·e his sufferini:rs by the 
free use of anodynes i excision of the affected pa.rt is ~aid to have been suc
cessfully performed by Czerny, Kolaczek, Caselli, Novaro, and ~likulicz, 
and twice by Carle; but three cases in which tbe operation was resorted 
to by Langeubeck all terminated fatally, as did one in which Billrotb re
moved the pbaryux, larynx, and thyroid g land. Fatal excisions of tbe 
pharynx are also attributed to Koenig, Gusseubauer, Von Bergmann, nnd 
brae!. Iversen reports seven cases of partial excision, of which three nre 
"aid to have been successful. 'l.1hiersch ad\'ises the performance of n pre
liminary gastrostomy. Tracheotomy may sometimes be required to pre. 
vent suffocation in the later stages of tbe disease. 

It occasionally happens that, even in a case of non-malignant stricture, 
tbe passage is so tightly occluded that the smallest instrument cannot be 
introduced, and that the patient is in consequence reduced to a. state in 
which death from starvation is imminent. Under such circumstances it 
Las naturally been suggested that an opening should be made into tbe 
alimentary canal below the seat of stricture, and a fistulous orifice thus 
established, through which the patient might be fed; and it has been 
reasonably argued that though such an operation might not be justifiable 
in a. case of malignant disease, from which the patient must inevitably 
perish at no remote period, yet that in a case of impermeable fib~ous 
str icture the circumstances would be altogether different. The opera~1oas 
which have been performed in these cn.ses arc ga:;trotom.y, or, ns Sed1llot, 
its introducer, has more accurately termed it gaslrostomy, and cesophago· 
tomy, or, as it is now called h\' analogy, resophagostomy. . 

CEsophagostomy, or CEsophagotomy for Stricture, is mam· 
festly best adapted to cases in which the obstruction is in the uppermofit 
part of the tube, and unfortunately the stricture usually extends to ~uch. a 
µoint as to prevent the surgeon from reaching the cesophagus below .1t. 
In a su itable case, however, the operation may be tried, the necessary ID· 

cisions being those described in speaking of c:esopha.gotomy for the re!noval 
of foreign bodies (p. 400), though the procedure, in the case of str1~ture, 
would, of course, be more difficult on account of the impm;sibility of mtro
clucing an instrument into the gullet as a guide upon which to cut. If.the 
stricture were of a non.malignant character, it might be proper, as Og::iton 
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<lid to attempt a radical cure by extend ing the incision th rough the con
tra~tcd part, as in the analogous operation of external uretbrotomy. fEso
pbnrrotomy for Rtricture appears to have been sugg-ested by Stoffel, but 
was

0
first practised in a case recorded by Tnranget, w hose patient sur\'ived 

sixteen months. The operation bas si nce been repeated iu a. good many 
in!:itaoces, the whole number of cases to which I have references being 45, 
and the results being known in 44.1 Of tbei::e, 14 were so far successfu l 
that the patient's lives were prolonged for three months or more, while 
the remainder terminated fatally at an ea rlier period. The mortality of 
the opl>mtion is thus 68.18 per cent. This record is certainly far from 
encouraging, and , as will be presently seeo, is even less so t han tba.t of 
p-astrostomy; sti ll , as the operation, thougb difficult, is not neccs~ar ily 
dangerous, it may, I think, in suitable cases, be looked upoo as a legiti
mate surgical resource. 

Gastrostomy is, as its name implies, an operation designed to estnb
li::;b an artificial mvulh, communicating d irectly with the stomach. Its 
performance is naturally suggested by observatio o of the success with 
which i:rastr ic fistulrecan be e~tabli shed in the lower animals, of t he reCOY
eries with persistent fistulre which are occasionally met with after pene
trating wounds of the stomach, and of the remarkable success which has 
attended gasfrolomy, or gastr ic section for the removal of foreign bodies 
(:"ee p. 426). S6dillot, who first performed the operation, recommends a 
crucial incision on the left side of t he abdomen, over the gastric reg·ion i 
the peritoneal cav ity being opened, the surgeon feels for the left border of 
the lirer, which is the gu ide to the stomach, and having reached the latter 
orgnn, draws it forwards with forceps, and fixes it in the wound by per
forating the gastric wall with a steel-poin ted ivory cyl inder, secured ex ter
nally on a disk of cork i after some days, when adhesions have formed, an 
opening is made into the middle of the stomach, at a point equidistant 
from either cun'ature, and from either extremity. Forster, D urham, 
Yerneuil, and others prefer a single incision in the line of the left linea 
semilunaris, open the stomach immediately, and stitch t be margins of the 
aperture closely to the abdominal parietes. Verneuil and Bryant insist 
that the gastric open ing should be a small one. Hahn prefers to open the 
stomach by an incis ion between t be eighth and ninth ribs. Frank makes 
two parallel incisions and separates the skin between t hem, brings t he 
~tomach out at tbe lower wound, passes it beneath the bridge of skin, and 
secures and opens it at the level o f the upper wound, thus making a valve
like aperture and preventing leakage. No attempt should be made to in
troduce food into the stomach until several days after the operation, lest 
primary union should be interfered with. 

<?astrostomy appears to hn.ve been performed in about 396 cases, of 
wb1cb 134- are said to have ended in recovery, at least temporarily, while 
248 proved fatal in periods varying from a few hours to three months, 
tbe result in 14 cases not having been ascertain ed. The mortality ofter
minated cases would, accordi og to these figures, be 64.9 per cent. Hoswell 
Park bas successfully performed gastrostomy twice on the same patient. 

In tbe American Journal of the Medical Sciences for July, 1884, the 
late Prof. S. W. Gross ana lyzed 20 7 cases of gastrostorny, of which 158 
appear to have proved fatal wit hin the first three months; to these I ba\·e 
bt'en able to add 189 more, ghing a total of 396 cases. 'l'he results may 
he t<E'CD io the following table:-

1 To lht' ::J6 casPs tabulated in the fifth edition may be added 6 attributed to Berg
n1a1111, and others recordt>d by Kuie1 Gay, and Abbe. 
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Ca.'/es of Ga.~lrOf;lomy . 

I 

c"'~ """"'· I Vod""- · """''H'. unned. JJl'retnt 

. 167 135 - ... - >0.8 
• 37 21 "' 5tj.7 
. 3 2 ... 6U.fi 
. 189 90 14 51.7 

An opcra.tion which has bcea perform~d nearl.v four hundred times, and 
which has in a third of the rases in which it has been adopted gfren a.t 
least temporary relief, can no lon.!!'er be looked upon as alwu.vs unjuF1-tifiahle. 
At the same time, it sho11ld, I think, he reserved for excepliooal cases, and 
I cannot resist the con\·iction that it has often been resorted to when it 
would bave been better to avoid it. Io at }r,ast two cases, after the 
successful completion of the operation. tbe patient's dis.zust for theartifirinl 
means of feeding· provided has heen F:O gr~at that he has voluntarily 
allowed himself to starve to death. For malig-nant disease g-astrostorn,v 
is certainly unadvisable: what ri.zht-thinkin.!!' surgeon would recommend 
an operation for external cancer, if he knew that even should his patient 
escape the risks of the knife, tbe chances were four to one that death from 
recurrent disease would follow within three months? rl'he ris.kR are RO 

l!rent, and the possible gain so slight, that the operation is not to berC'com
mended under these circumstances. In cases of cicatricial stenosis, the 
question is somewhat different; here the risks of the operation are less, 
and the proRpects of permanent benefit much greater, than in cases of 
nrnli,!!nant disease; and if the milder methods of dilatation and internal 
cesopbng-oton1y were unavailable, if the stricture were placed so low a,s to 
forbid rei::opba7ostorny or combined cesophog-otoruy, and if the patient 
were really in danger of Rtarvation, the adviF:ability of opening the stomach 
mi,!!ht properly be considered. The weight of testimony is decidedly in 
fa\·or of the operation a deux temps, the stoma.ch being first exposed and 
stitchcrl to the external wound, but not opened until after the expiration 
of se,Teral clays. Dilatation of the cesophageal stricture by the use of in
struments manipulated through the g-astric opening (retrograde dilolafion) 
has been practised by Bergmann, Schattauer, \Veinlecbner

1 
i\laydl, Loreta, 

Kocher, Hjort, Caponotto, an<l Ha.genbach. Abbe, after combined ga:;
trostomy and cesopbagostomy, effected a radical cure by tbe use of bougiei;, 
aided b.v sawing throuJ.!h the stricture with a string. 

Introduction of the Stomach-tube .-This may be required in 
cases of narcotic poisoning-, in which vomitiog cannot he excited, or as a 
means of administering fluid nutriment in cases in which the patient can· 
not or will not swallow. The tube is introduced in tbe same manner as 
an resophageal bougie, and the following description will apply to the u:-e 
of either instrument. 1.'he patient is placed in u. sitting posture with the 
head thrown backwards, so as to bring the mouth and g-ullet as nearly DR 

possible into the same line; the mouth being held widely open (by mean'
of a j.?ag-, if necessary), the snrgeon passes tbe tube, previously warmed 
and oiled, directly backwards to the pharynx without touching the tongue, 
and, guiding the instrument over the epiglotti.s with the forefinger of the 
left hand, cautiously presses it onwards into the stomach. If any ob::;truc· 
tion be met with, the instrument should be slightly withdrn.wn and then 
again pushed forwards, very gently, howe\Ter, lest the cesophageal wall 
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should be perforated. When food is to be introduced into the stomnch, 
the surp:eon may employ a small gum-elastic bag, prodded with a nou;le 
which closely fi ts the projecting portion of t he tube; when it is de:-:-ig-ned 
to wash out the stomach, a pump is requ ired, by which one or two pints 
of tepid water may be injected and a less quant ity immediately pumped 
out n.Q°~tin, the process being repeated until the returning flui d is colorless; 
the ohject of not com pletely empty ing t he stomach at once, is to prc\·ent 
the mucous coating- of the organ from being sucked into the orifice of the 
tube, nnd thus lacerated. 

1'be ri::ik of passing a stomach-tube into the l1·achea instead of the ccso
phagus is not entirely imaginary, as is shown by cases in which, after 
death, food and medici nes have actuaJly been disc0\7 ered in the lu ngs. 

DISEASES OF THE .A.TR-PASSAGES. 

Laryngitis, Tracheitis, Croup, Diphtheria, and other affections 
invoh,in7 the larynx and t rachea, are common l:i" treated by the physician, 
and are described in works on the Practice of Medicine. These diseases 
are chiefly interc8ting to the surgeon on account of t he necessity which oc
ca::.ionally arises for a resort to the operation of lnry·ngotomy, 01· to that of 
tracheotomy, the comparative merits and modes of perforn1ing- which hnve 
alread~- been sufficiently discussed in a previous port.ion of the volume 
(pp. 394-399). The results of tracheotomy fo r croup and diphtheria, in 
this country, have not been very favorable, the proportion of recoveries, 
according to the statistics collected by Lovett and Munro, having been 
only 23 per cent. The annexed table, borrowed from these writers, gi\•es 
the results in over 20,000 cases, ~he largest number, I t hink, tbat has yet 
been collected. Individual operators have been more successful, thus 572 
case!' iu t.be service of Professor Ilagedorn gave 256 recoveries, or over H 
per cent., a.nd 5 1 cases in my own hands have g iven 21 recoveries, or over 
40 per cent. 

I Tot•I R0<o""d I D"d P0> ""' 

1

- ,7-95- --18-51 - --39-44_1 '"·~;"" 
3063 939 2124 JO 

. 433 138 295 31 
92421 22-12 I 6834 2-4 
1993 657 1336 32 
1327 308 1019 23 

------] - ---
21,853 6135 15,552 28 

:\Iy own ru le, like that of most su rgeons, has been to delay operation 
in tbese cases until life is threatened by tbe increasing difficulty of re::.pirn
tion; Cheyne, however, advises treacheotomy as soon as the larynx i:; 
found to be implicated in diphtheria, in order to facilitate d irect applica
tion:1 intended to pre\·ent t he spread of t he membrane downwards. 

Abscess of the Larynx is a rare affection which bas been well 
described by Parry, Stephenson, ond Itichards, who refers to 39 cases, in
cluding 13 mentioned by .Mackenzie i the treatment consists in making an 
early inch-ion, and preferably in t he median line of the neck. 

Prolapsus of the Laryngeal Sac, caus ing partial occlusion of the 
glottis, bas been observed by Cohen1 and was relieved by insu fflation 
of astriogeot powders. 

t 166 not healed. 
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Tracheocele, or hernia of the liaing membrane of the trachcn, is I\ 

rare affection which has been well described by De\·alz, and of which 
Petit bas collected 42 cases. It appears to originate from violent and re
peated attacks of coughing, and is chiefly interesting- from the likelihood 
of its being mistaken for goitre; Petit and Von Barncz advise that it 
should be treated by excision a lld suture 
Tu~ors, Warts, or Polypi of the larynx arc sometimes met with, 

belonging usually to the fibro-cellular, papillary, or epitheliomatous varie
ties of tumor. They produce hoarseness, aphonia, 
croupy cough, and dysparoa, tbe difficult1• of 
breathing recurring pnroxysmally, and C\'CntUnllr 
causing death by suffocation. A flapping ~ound 
may often be beard as the tumor moves up ond 
down in the act of breathing, and b_v the use of 
the la.ryngoscope the size and position of the 
morbid growth may sometimes be accurately de
termined. Angeiomata of the larynx are \•erv 
rarely met with, Glasgow having ·been able tO 
collect only six cases, including one observed by 
hiru~elf. A se\•entb, recently recorded by Ferreri, 

FtG. Sli.-Epitbclioma of lar- proved fatal by secondary hemorrhage after re-
ynx. (ER1c11si,:N.) moval with forceps. 

Treatment.-In any case of laryngeal tumor in 
which respiration is or has been at any previous time seriously embar
rassed, there should be no delay in opening the trachea and inserting a 
tuhc; for experience shows that fatal dyspncca may in such a case super
vene at any moment, and, besides, a preliminary tracheotomy will 
greatly facilitate any operation for t he removal of the tumor. Various 
plans may be adopted in dealing with the new growth itself; thus, an 
attempt may be made to extract it by means of a wire snare or frraseur 
(Fig. 517), as has been successfully done by Walker, Gibb, Johnson, and 
others; or delicate laryngeal forcezis 1 as advised by Mackenzie, may be 
used to t\dst off or crush the tumor; or, if too firmly attached, this mny 
be cautiously excised with the knife, scissors, or "laryngeal g1l'illoti11e,' 1 

or may be severed by the application of tbe galvanic caulery ,· simple 

FIG.518.-Gibb'slaryngcal.!cra.seur. 

]Jtmcture may suffice iu the case of a cystic growth, while in other in
stances a cure may perhaps be effected by the repeated application of 
nitrate of silver in substance or solution. '!'he latter mode of trca.u?ent 
may also be employed to prevent repullulation of the tumor after extirpa
tion . In nil of these methods, the application of the instrnment sboul~ 
he guided by use of the laryngoscope. Voltolini has removed soft pol.YP1 

by simply swabbing out the IMynx with a sponge attached to a flexil~l~ 
wire. rro facilitate treatment by any of the above plans, Eysell bUsgc~b 
that the tumor should be pushed upwards by means of a needle intro-
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clured from below in the median line of the trachea. Rossbach introduces 
a clelirute knife in the median line of the thyroid cartilage, and, guidiug 
its movements by tbe aid of the laryngoscope, removes the growth by 
cuttinr~ from below. To render the larnyx less sensith'e, Tiirck and 
Schro~ter advise the successive application of chloroform and of n. sat
urated solution of acetate of morphia. Cocaine may be used for the same 
purpose. 

Another method (laryngo-fissure) is to open the crico-thyroid mem
brane and div ide the thyroid cartilage, so as to expose the interior of 
the larynx, and allow free excision of the mol'bid growth with kn ife 01· 

scissors: this operation appears to have been first successfully performed 
by Ehrman, and bas since been repeated by llolthouse, Holmes, Durham, 
Buck, Sands, Cohen, Czerny, Harte, and many others. Krishnber, of 
Paris, bas recommended under the name of Re ... tricted Thy1·oidal Laryngo· 
foiny, an operation in which the thyroid cartilage alone is divided in the 
media11 line, t his incision being in his opinion ample for the remornl of 
polypi situated in the ventricle or Morgagni ; the vocal cords are not inter
fered with, and the voice is consequently uninjured by the operation, which 
is in this respect decidedly preferable to that of Ehrman. Finally, in some 
cases Malgaigne's operation, described at page 853, under the name of 
Su.b·hyoidean Pharyngolomy, or Langenbeck's modification, in which the 
larynx is opened below the epiglottis (true sub-hyoidenn laryngotomy), 
may perbnps be preferred to any other. 

Snnds tabulated 50 cases of laryngeal tumor treated by operation; iu 
11 the growth was removed by external incision, and in 9 or these the 
patients reconred; in 39 cases the tumor was reruo\'·ed by the mouth, and 
recO\'ery followed in 38. The operation was performed with the a.id of the 
lnryngoscope in 34 cases. Still more extended stafo;tics have been pub
lished by :\Iackenzie and Durham, t hose of the former author showing 
conclusively that. when applicable, laryngoscopic treatment is preforable 
to the operation by external incision. The latter operation is not, how· 
ever, attended with much risk, 104 cases collected by Hoffa since 1878 
bo.\' ing given but 4 deaths, and 120 cases studied by Becker having ghen 
but 7 deaths. The following table is condensed from Durham's article in 
Holmes's System of Surgery, and from a paper by tbe same writer in thr 
Medico-Chirurgical Transactions, vol. h7

• 

Operation. ~~~'~£. ~~~~~~~~\: s~~~!!:}~. ~~ifuJ. Died. ~f E<t 

Application of caustics, t:tc. 
}'orct:ps • 
Wiresuarld • 
Gah·aniccautery 
Excision .• 
Puncture ••.. 
Opl'ration by external section 

---------
16 12 
37 33 1 
32 28 1 

5 3 
2U 14 1 
4 4 ··2 40 22 7 2 

Extirpation of the Larynx, or Laryngectomy, has been per. 
formed on numerous occasions, usually for papilloma or some form of 
malignant disease, though H eine bas nlso excised the anterior portion of 
the larynx for cbrnnic thickening of the cartilage. Langen beck has excised 
not only the enti re larynx, but the byoid bone, and portions of the tongue, 
pharynx, nnd cesophagus; Caselli the larynx, pharynx, and base of the 
tongue; and Billroth the larynx, pharynx, and thyro id gland. Unilateral 
laryngectomy, first practised by Billroth and by Gerster, of New York 1 is 
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a safer operation, and should be preferred whene,•er the disease is limitrd 
to one side of the larynx; the fullest statistics of complete lnryngcctomy 
with which I am familiar, nre those collected by Tauber, and the results of 
the operation may be seen from the following summary:-

Recovered and continuerl well for tl1reeyears 
Recovered from the operation 
Diseaserecurred . . 
Died from the operation 
Undetermined 

Total, 

13or 7.9 per cent. 
, 32"1fl.ij LI 

. 47"2b.8 
67"41.l 
4" 2.5 

Thus about 70 per cent. of the whole number of cases terminated in 
death or recurrence, and only 8 per cent. ended in permanent reco\'ery. 

Solornoni's tables of 128 cases (104 total and 24 partial) show that the 
imm ediate mortality in ca.ses of' carcinoma has been 43.6 per cent., but in 
sarcoma only 16.6 per cent. Kraus's larger figures (160 total, 80 partial) 
gh·e for carcinoma 43 per cent. of deaths, 39 per cent. of failures, and 18 
per cent. of recoveries-a proportion increased to 29 per cent. for partial 
extirpations. VVassermann's statistics of laryngectomies for cancerrP.ported 
since 188t, gin for tbe complete operation 77 cases witb 28 deaths, 29 re
lapses, 9 den.tbs unconnected with the operation, and 11 more or less per
manent recoveries; a,nd for pa.rtial exti rpation 40 cases, with 19 deaths, 
8 relapses, and 13 recoveries. 

With regard to the indications for complete laryngectomy, Dr. Cohen's 
conclusion seems to me to be well founded: that while the operation mny 
be justifiable in exceptional cases, in which the disease is limited in extent, 
the greatest good to the greatest number will be promoted by, as a rule, 
dec.:Jining attempts at extirpation, and being content with tracheotomy aud 
other pallia.tive measures. 

Tracheal Tumors may be most safely treated by opening the wind
pipe and then attacking tho growth with scoop, forcep~, or finger-nail, and 
subsequent cauterization. Tracheal carci11oma only admits of pnlliativb 
measures. 

Stricture of the Trachea has already been referred to at page 383. 

CHAPTER XL. 

DISEASES OF THE BREAST. 

Hypertrophy of the Breast may occur during the early months of 
pregnancy (when it may disappear spontaneously after confinement), or 
may be met with in young gi rl s, originating usually at the period of pu
berty, and increasing until the bulk and weight of the enlarg~d glnnd prove 
a source of great ioconvenience, and even of suffer ing. Lnbarraque has 
collected 32 cases of this affection, in one of which tDurston's) the en
larged breast attained tbe enormous weight of 64 pounds. Both mammre 
are commonly affected, though not to the same extent. The treatment of 
this affection is usually unsatisfactory. Locttl applications of bell~donna. 
and iodine, with compression, may be tried, while attention is g1ren. to 
the state of the patient's general health, and to the remornl of nay uterme 
disorder tbat may be present. As a last resort, excision of the hypertro
phied mass may be employed, but the operation should be reserved for 
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extreme cases. Occasionally the removal of one hypertrophied brea~t has 
llfen followed by rapid diminut ion in the size of the other, and by complete 
recorery of the patient. Hence, though both mammre be enlarged, on ly 
one should be remoi,.·ed a.t first, in hope that the other may retum to its 

FIG. 519.-.Simple hypertrophy of breasls. (From a patient under the care of Dr. C. B. Porter.) 

normal condition. 1.'he enlargement sometimes disappears spontaneously 
after matrimony. Fig. 519, from a photograph kindly given me by Dr. 
C. B. Porter, of Boston, shows a case successfully operated on by him, in 
wliich the combined weitrht of the two breasts was 60 pounds. 

Supernumer a ry Nipples or M amm re are occasionally met with, 
usually in the neighborhood of the norma l organs, but sometimes in remote 
portions of the body. The malfornrntion is, acco1·cling to Bruce, most 
eommoo in the male sex, the proportion of men affected, among those ex
amined, being more than~ per cent., and of women less than 5 per cent.; 
if from its situation the superfluous organ cause annoyance, excision may 
be resorted to. 

Galactocel e or Milk-tumor consists in an accumulation of mi lk, 
iu either a Huid or a concrete condition, due to obstruction of one or more 
of tbe lactiferous ducts, from infiarumatiou, or from the presence of a ca.lca
reous nodule-the latter constituting what i8 called a lacteal or mammary 
calculus The quantity of milk which is found in these lactea l tumors is 
sometimes enormous. Birkett quotes from Scarpa tbe case of a woman 
aged twenty, in whom, two months after deli\'ery, tbe breast was thirty
four inches in circumference, and rested on tlw thigh. The introduction 
of a trocar antl canula allowed tbe e\'acuation of ten pints of fluid1 which, 
by chemical examination, was shown to be normal bu man milk. Le Gros 
Clark has recorded a remarkable case in which two pints of milk were 
found iu a large cystic adenocele. 

The treatme11t in these cases consists in making an opening into the 
tumor, this being probably best done, as advised by Cooper, by introducing 
a t~ocar and canula, obliquely from the nipple towards the seat of accumu
l!l~1on1 so as to leave a fistu lous passage for tbe discharge of the milk. The 
child sboulcl, at the same time, he weaned (if the woman is suckling), and 
an attempt should be made to arrest the secretion by the local use of bella
donna, the internal administrat ion of iodide of potassium, etc. In those 
Cft::;es in which the accumulated milk is coagulated, an effort should be made 
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to promote absorption by gentle friction aad kneading with warm olh·e oil 
or some other unirritating substance. Should these means failr the tumo; 
must be incised, when suppuration and subsequent healing will follow. 
'11 be operation should not, however, be performed during pregnancy, lest 
abortion follow, an event which did occur, and with a fatal result, in one 
of the cases collected by Birkett. The treatment of lacteal calculus, which 
appears to be the result of calcareous degeneration in the seat of old 
inflammation, consists in excision. 

Fissures and Excoriations of the Nipple and Areola consti
tute the affection commonly known as f:iore or Uracked Nipple, and are 
particularly apt to be met with in the early periods of lactation, nod after 
first labors. Beside interfering with the process of suckling, on account of 
the intense pain produced l>.v putting the child to the breast, these cracks 
or fissures are apt, if neglected, to lead to acute infiamrnation of the nipple

1 

if not of the mammary g land itself. This affection is sometimes traceable 
to contact of the delicate skin of the part with aphthous ulcerations in the 
child's mouth. The fissures, if deep, sometimes bleed, and the blood, being 
swallowed by the child while nursing, may be subsequently vomited. I 
have known a child only a few weeks old to be dosed with styptics, by 
direction of the practitioner in attendance, in order to check supposed 
b~maternesis, until an inspection of the wet.nurse's breast, by another 
physician called in consultation, revealed the source of the vomited blood 
in a fissured state of the nipple. 

The treatment of cracked nipple consists in the employment of frequent 
ablutions, and in the use of astringent washes, such as those containing 
borax, alum, tannin, or catechu, with emollient ointments, such as that of 
oxide of zinc. The application of nitrate of silver, in substance or soJu. 
tion, to the bottom of the crack, is an efficient but very painful remedy. 
Collodion, or the styptic colloid of Pror. Ricbardson 1 is useful in protectin5 
tbe part from irritation. A large number of salves and ointments of dir. 
ferent kinds are in popular use in the treatment of excoriated uipples, but 
are, with few exceptions, more often injurious than otherwise. '£be com. 
pound resin cerate of the U. S. Pharmacopreia bas, under the name of 
Deshler's salve, acquired in this community a high reputation as a remedy 
for sore nipples. 1-..,leischman speaks very favorably of a preparation con
taining lactate of zinc with glycerin and starch, while Charrier highly 
commends a solution of picric acid. E. 1'. Blackwell advises equal parts 
of g lycerin and calomel. Wbate,·er substance be employed, it should, for 
obvious reasons, be carefully washed off before applying the child to the 
breast. 

Nipple.shields, of lead or other metal, or of India-rubber, are recom. 
mended by some authors as a means of protecting the part during the act 
of suckling. I should add that Le Diberder advises the administration of 
quinia in large doses, and considers local treatment of secondary importance. 

Abscess of the Areola is to be treated by the application of emo\. 
lient poultices, and by the early evacuation of the contained pus. The 
incision made for this purpose should be in a line radiating from ~be 
nipple towards the circumference of the breast, so as to avoid wounding 
any of the milk·vessels-an accident, the occurrence of which mig~t lead 
to the formation of a troublesome fistula, or to permanent occlus1on of 
the duct. 

Condition of the Areola preceding Mammary Cancer ; 
Paget1s Disease.-Sir James Paget bas described a granular state of the 
nipple and areola, in which the pa.rt resembles the glans penis when attac~ed 
by balanitis, and which be has observed in fifteen cases, in each of which 



cancer attacked the neigh
boring mammary .gl~1Hl 
within two years . S11111lal' 
cases have been since re
corded by other surgeons, 
including Lawson, 11.l\lor-
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~~d ]\~~;~~;~r. c(J{g.P~1~~'.·) / 
Darier nncl Wickham have 
found certain bodies (psoro
!:<-permire) in the cells of the 
part, and belie\'e Pag~t'.s 
disease to be of pnrns1t1c 
origin. llac~llum bas found 
similar bodies, which be 
calls "endocytes, 11 in the 

~:u~~S ~~et~:=~~~n~=)~:r~\·e~~ Fm. 520.-Paget•s1:~s~~~v:~:~~. ~~!},~~~al\From a patient in 

epidermis. Tbccnusnl con-
nection between these micro-organisms (psorospermire, coccidia, etc.) and 
cancer is maintained nt the present time by many ol.>tierveli's, including 
Patteson, J. J. Clarke, ?\lctchnikotf, P lummer, Aclamkiewicz, Bowlby, 
Ilutchin~on, and Ruffer. (See page 55-1.) Sbould th is condition be re
cognized, early excision would be indicated as a prophylactic measure. Dr. 
Crocker has recorded a case of "Pag·et's disease" occurring in the scrotum. 

Mammitis (Mastilis, .JJlazoitis, Inflammation of the Jfreasl, 1Jla111-
mary Abscess, Gathered B1·east).-Inflamma.t ion of t bc breast may occur 
during any stage of lactation, more rarely during pregnancy , or even at 
other periods. It is, perhaps, most common a few days after delivery
when it occurs as an exaggeration of the natural raptus, or determination 
towards the mammary gland::;, which accompanies the establishment of the 
flow of milk-and again towards the end of lactation, when, the functional 
acti\'ity of the glands being exhausted, these organs appear to resent the 
effort to force a continuance of the secretory act. The occurrence of this 
affection is often traceable to exposure to cold, to injury (as from sleeping 
with the distended breast compressed between the arm and the body), to 
over-distention from a neglect to suckle the child at proper interYals, or to 
tbe irritation produced by a cracked nipple. 

The symptoms of mammitis vary somewhat according to the seat of the 
i~flammation, whether in the supra-mammary or submammary areolar 
tissue, or in the structure of the gland itself. In supra-m .. a11unary inflam.
m.alion1 the symptoms are those of ordinary phlegmonous inflammation i11 
any situation ; the affection is usually circumscribed, tbe resulting abscess 
rarely (according to Birkett) exceeding one or two inches in diameter. 
1'be skin over tbe seat of inflammation is, in these cases, red from the verv 
bPginning of the affection, the redness often preceding the other signs Or 
the disease. The symptoms of submammary inflammation are more 
obscure; the form of the swelling is, however. characteristic in these cases, 
the. w.hole breast being thrust forwards, and assuming a conical appearance. 
Tb1~ is a more serious affection than that last described, suppuration fol
lowmg more constantly, and the abscess sometimes discharg-ing itself by 
n_umerous openings around the circumference or the gland. In in.fiamma
lton of the mammary glu.nd itself, one or severul lobes may be involved, 
tbe swell ing in the hmer case sometimes presenting a distinctly lobulatecl 
appearance. 'l'be skin over the inflamed part becomes redematous, and, 

55 
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~,~}~~~suppuration is impending, assumes a dusky-red and polished nppenr-

Treatrnent.-'l'he constitutional treatment of inflammation of the breast 
cons ists in the administration of mild laxatives and anodyne diapboretic~, 
during the ear ly stages of the affection, when there is often much fercr 
and general syrnpatbetic disturbance, followed by tonics, when i::iuppuratiou 
ha~ occul'l'ed. The patient's rlict should be nutritious, and abundant 
throughout the whole course of tbe affection, and malt liquors, or e,·en 
more powerful stimulauts, are often required in the later Rtages of the dis
ease. An a lmost infinite \'al'iety of topical remedies bas been recommended, 
and every nurse and neighbor of the patient is usually provided with nt 
least one infallible cure; tht!se volunteered prescriptions are, howcrer, 
more often adapted to aggravate than to alleviate the patient's condition. 
Leeches are advised b.v many authors, but, besides debilitating the patient 
by the abstraction of blood, often seem to hasten, rather than to pre,·ent, 
~uppuration; if employed at all, they should be applied, as advil"ed b" 
Dewees, below rather than immediately over the affected surface. Rest Or 
the inflamed organ is of the highest importance; to secure this, tbe brea!it 
should be supported in a sling, or in an elastic suspensory bandage (sucb 
as is in this city made for the purpose), and the arm should be kept to the 
side, so as to prevent motion of the pectoral muscle. The application of 
cataplasms, or of warm emollient fomentations, is commonly both more 
sooth ing to the patient and more efficient than the use of evaporating lotion~. 
Gentle and methodical friction with warm oli\·e oil nnd laudanum, when it 
can be borne, is a valuable adjuvant to the other remedies employed. 
Belladonna plasters are used by many surgeons, and are supposed to arrest 
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Fio.::121.-Mode of supporting thebrea!l"tbystrapJling. (DRt!ITT.) 

the fl.ow of milk; they have, in my own experience, rarely been of much 
service. Dugas recommends methodical pressure with a bandage,_ and 
rr. R. Chambers employs a cors.et-like npparatui;; with India-rubber sb1eldci, 
made accurately to fit the breust, and perforated for the nipples. 

As long as there is a prospect of obtaining resolution, the breast should 
be kept constantly exhausted, either by suckling, or, if this gfre too much 
pain, by the use of a breast-pump. When suppuration bas occurred, the 
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child should, I think, as a rule, be weaned; few women can, without in
jury, sustain tbe drain of a mammary abscess superadded to that of lacta
tion, while the milk furnished under these circumstances is necessarily 
unsuited for a child's nutriment. 

Wbcn an abscess bas formed, the use of poultices should be continued, 
and as soon as decided fluctuation is manifested, a frpe incision should be 
made, in a line radiating from the nipple to the periphery of the breast. 
In most instances, the exact spot at which the opening should be made 
will be indicated by the occurrence of pointing, but should this indication 
not be present-as will often he the rase if the abscegs originate in the 
~ubmammary regfon-the incision should be made wbere fluctuation is 
most distinc:t, and, if possible, preferably I think ut the upper part of the 
breast; this advice is contrn.ry to that usually given, an opening in the 
most depending situation being commonly recommended; but tbe advan
tage of the superior incision is that, in the after-dressings, it allows the 
walls of the abscess to be more closely brought together by strapping. 

As prolonged suppuration is undesirable, poulticing should be discon
tinued a few days after tbe opening of tbe abscess, and a piece of oiled lint, 
or a little cosmoline, laid O\~e r the wou1fd. The breast should then be 
carefully strapped (Fig. 521), strips or adhesive plaster being applied in 
an irnbricatecl manner, so ns to firmly support and gently compress the 
whole organ. I n some iustaucer:, J>rn·ticularly if the case have been neg
lected in its early stages, se\·eral openings form, which may persist and 
degenerate iota troublesome siuuses; these may usually Le induced to 
heal by careful strapping, and by tbe use of stimulating- or astringent in
jections-tonics and concentrated food being at the same t ime freely ad 
miuistercd-and if these means fai l, the establishment of a seton (as rec
ommended by Physick) should be tried, before resorting to the extreme 
measure of laying open the sinuses with the knife. 

Chronic or Cold Abscess of the Breast is to be treated by making 
an opening in a com·enient situation, and, if nPcessary, introducing a 
drainage-tube, the breast being 1::1upported by strapping, while the general 
condition of the patient is improved by the administration or tonics and nu
tritious food. The arm should be kept to the side and supported in a sling. 

Encysted Abscess is chiefly interesting on account of its having 
been frequently mistaken for solid tumor, and excision of the breast hav
i11g1 as n consequence, been unnecessarily performed. The diagnosis may 
be made by observing that ab;-;cess almost invariably originates during 
the pregnant 01· puerperal state, is I\Ot distinctly ci rcumscribed, nor freely 
morable, is accompanied with subcutaneous cedema, and is commonly 
ela~tic 1 if not positiHly fluctuating. 'rhe exploring needle may be nsed in 
any case of doubt, and should always IJe employed before resorting to ex. 
cision. The treatment of encvstecl abscess consists in the evacuation 
of the contained pus, nnd the sl1hsequent formation of a seton or the use 
of stimulating injections, to promote the heal ing of the cavity. External 
support should at the same time be afforded by strapping. The in duration 
in these cases may persist for a Yery long period. 

N euralgi a of the Breast .-This is n distressing affect ion which may 
occur in connection with small g landL1lar or otber mammary tumors, or 
may exist independently of any d iscovera.\Jle local lesion. It is, according 
to Erichsen, common ly associated with uterine derangement. Tbe 
treatment is that of neuralgia in genernl; ton ics, sucb as iron nnd the 
v11Jerianate of zinc, are usually indicated, and, as top ical remedies, plasters 
of belladonna or opillm will often be f'onncl serviceable. If the neuralgic 
condition be clepeudent upon uterine irritation, this must of course receiYe 
rlue attention. 
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Tu:i.toRS OF THE BREAST. 

The female breast is very frequently the seat of tumors, the chief fornni 
of morbid growth of a non-malignant character met with in this situation 
being the cystic (sin1ple or proli fe rous) and tbe glandular, though fibrous, 
sarcomatous, cartilnginous, and osseous tumors are likewise occai::.ionalh· 
found in the breast, as are also true bydatids, scrofulous and tuberculoti.., 
deposits, etc. Of tho malignant growths, sci rrhus is by far the most fre
quent, encepbaloid coming next, and colloid and melauoid cancer bein,I.:' 
comparativel.v rare. 

Cystic Tumors of the Breast . I. Simple Cysts.-'l'hese are 
commonly single or unilocular, although multiple or mu lti locular cysts are 
a lso found in the breast. Tbe most common variety is the .sernus cyst, 
but oily cysts are nlso sometimes met witb in the mammary region. The 
pathology and general characters of these growths ha\'e a lready been con
sidered (pp. 522, 524), and it merely remains to be said that they com
monly occur in young and otherwise healthy persons, increase very slowly 
ill size, are rarely paiuful (except perhaps at the period of the menses), 
have a globular appearance, and an elastic or even Huctuating feel, are 
movable, occupy usually a limited portion of the breast, do not implicatl' 
the neighboring lymphatic glands, and are ra rely attended with retract ion 
of the nipple, or discoloration of the superjacent skin. lf, however, a uni
locular cyst be very large, and the skin over it thin and tense, the hue of 
the contained fluid may be apparent through the integument, or the tumor 
itself may be translucent, the affection being then sometimes designated as 
Hyd·rocele of lhe Breast . If, as sometimes happens, the cyst communi
cate with a. milk duct, pressure may cause a small quantity of fluid tn 
exude from tbe nipple. 

Diagnosis.-Tbe diagnosis of simple mammary cysts, if superficial, i~ 
attended with little or no difficnlty, but if deep-seated these growths may 
be readily mistaken for cancf'r. Hence, in any case of doubt, the surgeon 
should not neglect the use of the exploring needle. 

Treatment.-If the cyst be single or unilocular, a cure may sometime:-. 
be effected by the appl ication of stimulating embrocations, such as the 

tincture of camphor with 
lead-water, or the tinc
ture of iodine. Should 
these means fail, tbccy:H 
may be punctnred and 
a seton established, or 
stimulating iujectiono, 
with pressure, may bf 
employed, so as to induce 
adhesion of tbe cyot 

~;:~~s beorn~o~re~e ~~~is~~~ 
cavhystuffe<l with lint, 
so as to converttbe cy!'t 

Fio .. 522.-Brodie's sero--cystic sarcoma. (DRUJTT.) into an abscess. Fina_lly, 
if the cyst w~ll be tlnek, 

the whole tumor ma.y be disi:ected out, the mammary gland itself ~~ng 
allowed to remain. In cases of multiple or of multilocuLar cyH?I, excision 
is the only mode of treatrrient to be recommended; and it may C\·en be 
proper, in some cases, to remove the whole gland, so as to insure thorough 
extirpation. 
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2. Prol~feruus Cysts with Vascular Intra-cystic Growlhs.-The breast 
ii:; the faYorite seat of this variety of cyst, wbich constitutes the Sero-cystic 
Sartoma of Sir Benjamin C. Brodie (Fig. 522). Its pathology, mode of 
growth, and symptoms, and the means by wh ich it may be diagnosticated 
from a cnncerous growth, have already been sufficiently referred to (page 
524). The only treatment likely to result io a permaneot cure is complete 
exc ision of the affected breast. 

Glandular Tumor of the Breast (Adenoid Tum,or, Adenocele, 
Chronic Ma1mnary 7'umor).-This affection appears sometimes to origi.
nate as a proliferous cyst, the intra-cystic growth gradually encroacb ini:r 
upon and filling tbe cav ity of the cyst, wh ich is t.bus converted into a i:;olid' 
tumor. The glandular tumor usually occurs iu young women, and often 
accompanies irritation or other derangement of the reproductive organs. 
It is usually of slow g-rowth (ocras ionally, however, increasing very 
rapidly), commonly painless, except, perhaps, at tbe menstrual periods, 
movable, circumscribed, and with a curved outline; it is somewhat nodu_, 
lated, and does not implicate the neighboring lymphatic g lands. Though 
often apparently isolated n.nd unattached, th is form of tumor is, according 
to Birkett, invariably connected with the t issue of the mammary gln.nd-
11ometimes by a narrow peduncle-and is inclosed within the fascia of that 
organ. A section of tbe grnwth presents a somewhat granular appearance, 
and is at first of a bluish-white color, becoming, by exposure to the air, 
pinkish, and 6ually quite red. A dscid, glairy, syno\1 ia-l ike fluid may be 
sometimes expressed from the cut surface of tbe tumor, but is very differ
eat in character from the "cancer-juice" of scirrhus. By microscopic ex
amination, the chronic mammary tumor is found to consist of gland-struc
ture in various stages of development, surrounded by an investment of 
areolar tissue which dhrides the growth into minute lobules (see Fig. 
272); the creral terminations of the g-land-tubes contain epithelial scales. 
According to Ram·icr, Virchow, and other modern pathologists, these 
growths arc really fibrous, sarcomatous, or myxomatous tumors, in which 
the presence of hypertrophied gland-structure is a mere secondary phe
nomenon. These tumors fl'Cquently contain c.vsts, and sometime::) attain 
to a very huge size; as in a case reported by Le Gros Clark, in which an 
adenocele weighing in all eleven pound::) contained in a cyst no less than 
two pints of milk. 

Trealment.-Tbese growths sometimes cause little or no inconvenience, 
anil remain without change for many years; this ci rcumstance, together 
with the fart that their removal has sometimes been followed by a develop
ment of cancer in situ, should make the surgeon be:-.itate to recommend 
exci!lion in any case in which the tumor is indolent and not increasing. 
Under such circumstances, the treatment should consist simply in the 
adoption of measures to improve the general health, with the application 
of !'iOrbcfncieuts and compression. Shou ld, however, the tumor assume a 
rapid ;tro\Ytb, or should its presence be a source of anxiety to the patient, 
excision may he practiRed, and u~ually with excellent results. In such a 
case, it will commonly be sufficient to remO\'e the tumor itself, with that 
lobe of the gland to which it is attached. rl'ripier does this by making an 
inciRion from the periphery to near the nipple, taking- out a triangle of the 
!{land, and bringing- the sides of the wound together with deep stitches so 
a!': to presern• the Rhape of the org-an. 

Painful M ammar y Tumor ( frritable Tumor of the Breast).
'l'wo varieties of tumor are embraced under this name, one of an adenoid 
or glandular character, and the other a true "paioful subcutaneous tuber
ci<'" (see page 538). Tbe t1-11atment consists in the administration of 
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tonics, \Vith compression, and the local use of anod\'Ues-or in excision 
which ma.v be confideutl.v expected to gi,,e permanellt relief. ' 

S a r com a t a of the Breast are chiefly of the round-celled or spindle
celled (fibro-plastic) rnricty, though myeloicl (giant-celled) growths arl' 

also occasionally met with in this local
ity. Mammary sarcomata often contain 
cysts, and are sometimes indistingui~ba
ble from encepbaloid growtbl'I, without 
micro::;copic examination. The treat-
;~e:;;tc~~1~!;:~;~ exci::iion, but the growth 

Cancer of the Breast. -Th• 
breast1 is the fat'orite seat of Scirrhus, 
wbirh is also the most frequent form in 
which carcinoma occurs in this locality. 
Atrophfr Scirrhus is a term u~ed by 
Collis, and some other writers, for 
those forms of scirrhous cancer which 
reduce the organ in which they nre 
seated below the normal size, while tl.ie 
term Lardaceous Scirrhus is used to 
des ignate those tumors in which, along 
with tbe caucer cells, there is also a 

deposit of a large quantity of fat-the ua.me apt ly indicating the brawny 
feel and appearance (l ike that of a bog's skin) which is obsen·ed in the:<£• 
cases. 'The lardaceou:. cancer must not be confounded with the cancer 
"en cuirasse" (p. 548), which commonly runs a course as chronic as that 
of the other is acute. 

Encephaloid of the breast is a much rarer affection than scirrb11s, tLe 
proportionate number of cases hcing variously estimated, by different 
writers, as from one-twent.ietL to one-fifth In some cases, the tumor 
appears, microscopically, to occupy an intermediate position between 
scirrhus and encepbaloid, and to such gro,nhs the terms .Aci1te Scfrrhuil 
and Firm AJedHlla1·y Cancer bn ve been applied. 11/elanoid nnd Colloid 
Cancer are also occasionall~·. but very rarely, found in the breast. Maoy 
cases which would formerly ha\·e been considered examples of encephaloid 
cancer of the breast, are classed by modern pathologists as cnses of round
celled or spindle-celled sarcoma. '!'hey a1·e clinically quite as malignant ns 
true cancer. 

Diagnosis.-Tbe structure and microscopic appearance of these varioul' 
forms of cancer, as well ns their cour::.c and symptoms, ha\'e already been 
sufficiently described in Chapter XX \TII, and I shall therefore, in this 
place, merely recapitulate thosP points whieb may serve to aid in the c.liag
nosis between scin·hu.c; and non-malignant solid mammary tumors; en
cephaloid is not likely to be confounded with any other tumor, except 
certain varieties of sarcoma which, clinically, are equally malignant. 

1 According to Ti.irQk aud WittleshOfer, the right bre:i.stissomewhatofteuer aff~<:tel\ 
than the left. 
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Progno!lis.-Tbe prognosis of cancer of the breast i:3, of course, unfa\ror
able. The most rapidly fatal cases are tLose of enr·ephaloid and of la1Yla
ceo11s scirrhus, and the least so, those which assume the atrophic form. 
'rbe latter are chie[ly met \Yi th among old persons, and, the course of the 
disease being chronic, death may ensue from some other cause. In the 
cuirass.like form of the affection, again, life is often prolonged for a con
siderable period; in these casea the virulence of the disease appears to be 
expended mainly upon the skin, the lymplrnticglauds and internal organs 
uot being implicateU until at a comparatively late stage. Thickening and 
tenderness of the periostcum at the junction of the first and second bones 
of the sternum, and in the upper portion of the humerus of the side affected, 
hare been observed by Snow, and are by him Sllpposed to indicate impli
cation of the medulla-of course an unfavorable symptom. 

Tl'eatmenl.-Tbe only treatment wbich offers any prospect of permanent 
benefit, in cases of mammary cancer, is excision of the tumor, together with 
the whole mammary gland-though, as palliative measures, compression 
and the application of cold ma.y occasionally be of service (see page 555). 
If the tumor, though in tbe region of the breast, do not appear to involve 
the mammary gland, it will usually be sufficient to remove that portion of 
this organ wbicb is nearest the cancerous mass-unless tbc tumor be below 
or on the sternal side of the gland, when, as the latter becomes in6ltrated 
o.t an early period, total excbion should he practised . 
. Operative measures are not, bowe\•cr, to be indiscriminately resorted to 
in every instance. Certain cases are totally unsuited for excision: such 
are those in which there are multiple tumors; in which there is extensi\·e 
implication of the lymphatic glands, particularlv of those above the clavi
cle! in wbirb the disease appears to have inVoJved internal organs; in 
which there is wide-spread ulceration; or in which the whole integument 

1 A remarkable case of capsulatecl scirrhus has been recorded by Cullingworth. 
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of the breast is bra,wny and lardaceous. Tbe presence of any of thf'~e 
conditions would forbid the hope or being able to effect thorough extirpa
tion, and would therefore render operath·e interference improper. Nor, 
again, would excision be, as a rule, acldsable in a case of atropbic or 
cuirass-like cancer occurring- in an old per!:On, nor in an\· case in which 
from the general condition of the patient, or from other cf'rcumstance:3, th~ 
opera.lion would probably be in itself attended with unusual risk. Ex
cludini:r all ~hese cases, howc,·er, there remain a large number-probalJly a 
majority-in which early excision is highly desirable, and in which the 
surgeon sbould urge its performance. The reasons upon which this .nddce 
is grounded have already been given (page 556). Slight brnwni11ess of 
the integument, limited ulceration, moderate adhesion to subjacrnt ~truc
tures, or even slight lymphatic implication, though unfavorable circum
stances, do not uecessarily contra-indicate the operation . While no rule 
of universal application can be laid dowo upon this subject, the surgeon 
will not, I think, ba\'e en.use to regret bis decision, who operates in those 
cases (and those only) iu which it appears practicaLle to safely extirpate 
tbe entire mass of disease. When excision is to be done at all, it should 
he done as soon as the nature of the case bas been ascertained, there heing 
no advanta~e to be gained by delay. Caustics ma_v be employed in some 
rare cases to which the knife may be deemed inapplicable (:5ee paµ-e 555). 
Recurrent growths should be removed as soou as detected, with the same 
limitations as in the case of the prima.r.v tumor. 

Excision of the M ammary Gland.-'fhe operation is thus pe1·· 
formed: The patient, being in the recumbent posturP, is thoroughly ether
ized, and her cloth ing so arranged as fairly to expo~e the breast a11d upprr 
extrem ity. The arm is then held out of the way by an assistant, in such 
a manner as to render tense the fibres of the pectoral muscle. If the tumor 
be non-malignant and of moderate size, a single inci:5ion will suffice i tbis 
may be a simple oblique cut in the direction of the mu~cular fibrcsj or, if 
more room be required, may be made in the form of a double cun·e or $ . 
In the removal of malignant growths, howe\'er, the affected portion of in· 
tegnment must itself be exci:-ed ; and here two semiltrnar incisions may he 
employed, one below and the other abore the nipple, which is included 
between them, or a double S iucision (Fig. 298), or, if the tumor he very 
large, an oblique incision over its upper part, and two shorter longitudinal 
incision~ meeting below the nipple, which is thu~ removed with a triang11lor 
portion of the skin. In other cases again, the surgeon may prefer a cir
cular or an ova] in cision around the nipple, as ackised by Collis. 'l'he par
ticular line of incision is a matter of but small impol'tance, provided that 
care be taken to remo,·e every part of the integnment which appears od
berC'nt or infiltrated. Ha,•ing completed bis external incisions, the sur~eoo 
dissects rapid ly down to the pectoral muscle, and turns up tbc edge of the 
mammary gland (Fig. 524), which may then often be separated by the 
fingers, aided b_r a few strokes of the knife. In other case~. a portion of 
the pectoralis itself ma.y require remo,raJ, and I lmH often been obliged to 
carry the dissection so deep as to expose even the surface of the ribs and 
the intercostal muscles. 

'\Yben, by careful examination of both tumor and wound, the surg·eon 
has satisfied himself that all t he diseased structure has been removed, atten
tion shou ld be directed to the state of the axillary glands. If the~~ are 
t•nlarged and evidently in\•olved in the disease, tbougb not so extens1~·ely 
implicated as to forbid opemti,·e treatment altogether, it is usunllyadv1;ed 
tha.t they should be removed, the upper extremity of the incision l~erng 
extended as far as necessary for this purpose. This is the course which I 
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bn,·e nwself always pursuC'd, and it is, as mentioned, in accordance with 
the tenc.hings of rno8t authors. It is but right to add, however, tbat Mr. 
Colli,. (fo r whose opinion 1 havf' the highest respect) deprecated excisions 
into the axi\la in almost all cases, belie\1 ing that such incisions were apt to 

FIG.52·1.-E:i:cisionofthchrcast. (Fi::naussoN.) 

he followed by the denlopment of lardaceous cancer of the arm and f;:icle, 
aud that they were likely to hasten the den.th of the patient. When axillary 
gl:rnds are to be removed, they should as fa1· as possible be enucleated with 
the fingers and bundle of the scalpel, rather tban excised-the use of the 
edge or point of the knife being, in the def'p portions of tlie axilla, attended 
with considerable risk. If the implicated glands sbould unfortunately be 
i::o deeply attached as not to admit of complete removal, the best that can 
be done is to draw down the mass and throw a strong ligature around its 
base, rutting off the part below the seat of strangulation, in hope that the 
remainder may be destroyed by sloughing 

The wound left by the operation of excision of the breast should be 
!'.:imply dressed . .A fc>w ligatures only are comrnonly required; the lips of 
the wound are brought together with sutures, a drainage-tube hei11g fixed 
at either end, and the ordinary antiseptic dressings are then applied, and 
are held in place with a closely fitting but not tight bandage. 'I1be arm 
should be laid acro:;s the chest, so as to relax the parts, and thus facilitate 
u_nion, but should not be closely confined The mortality from the opera. 
t1on i~ small. in view of the extent of the wound, being, even in ho5pital 
practice, ordinarily less than ten per cent. Of 141 cases of mammary 
~ance r operated on by Symc, only 10 terminated fatally, while the result 
m 55 excisions of the breast for non-mali:.rnant tumors was uniformly sur
ces:;ful. The chief risks are from the deHlopmentof ery sipelas or pyremia.. 
Dr. B. W. Richardson has excified the brnast with scisl:iors, the parts being 
previ?usly rendered in ~en~ibl e by using t he ether spray, and t bc same plan 
ha,; si nce been successfu lly adopted by Mr. Thomas Moore. 

Dr. 'l'. G. Thomas bas suggested an ingenious mode of removing non
malignant mammary tumors without the produetion of deformity. Ile 
makes a curved incision immediately below the breast, turns up the gland, 
and enuclea.tcs the morbid growth from beneath. The g land is then re
placed, and the resulting cicatrix is entireh' hidden from view. 

The Mammary Gland in the Male may occasionally be the seat 
of dii::ease; thus it l1as been found hypertrophied, and has been known to 
furnh~b a secretion of milk, while it is sometimes the seat of cystic or 
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adenoid growths, or of cancer. Wagstatfe has collected 71 ca5;es of the 
latter form of disease occurring- in this situation. 'fbe treatment i~ tlw 
same as for similar alfections in tbe female. I hM•e myself been called 
upon to excise the male breast in three cases. 

CHAPTER XLI. 

HERKIA. 

'!'HE term Hernia signifies a protrusion of any portion of the viscera 
through an abnormal opening in the walls of tbe cavity within which the 
protruded part is naturally contained. .A. protrusion through a nonnal 
aperture is not a hernia; thus the term is never applied to a protruiiion of 
the bowel through the anus, or of the womb through the vulva. Hernia• 
of the brain a nd of the thoracic viscera have already been considered iu 
previous portions of the vo lume; and the subject for discussion in tbi:; 
place is therefore limited to Abdominal Hernia, or, as it is familiarly 
ca lled, Rllpture. 

Any part of the abnormal parietes may give passage to a hernia, but 
rupture is most likely to occur where the muscular and tendinous struc
tures are comparatively weak, as where the spermatic cord or round ligR
ment issues from the abdomen, where the femoral vessels pass into the 
thigh, or at the umbilicus. 

CAUSES OF IlERNJA. 

The Predisposing Causes of rupture may be divided into such as pertain 
to the general condition of the patient, as age, sex, etc., and such as pertain 
to the local condition of the part in wbi<·h hernia subsequently occur:;; 
the latter are called by Birkett the Inciting Causes. The Immediate or 
Exciting Cause of rupture, when any such can be alleged, is usually some 
violent exertion, as in lifting. coughing, or straining. 

General Predisposing Causes. 1. Age.-'l'be majority ofca.:;es of 
hernia are developed in infancy, or early adult life i more, that is, before 
the age of tbirty-11\•e years than afterwards. This statemeut is contrary 
to the ordinarily received doctrine, but has been clearly established by the 
researches of Kingdon, Birkett, and Croft. .As, however, the number of 
infants and young persons in every community is much larger than that 
of adults, the relative frequency of hernia i . .:: gret~ter as old age approacbe1'. 
Thus advancing age may be considered a predisposing cause of hernia. 

2. Sex.-Tbe male sex is unquestionably more predisposed to thl' oc
currence of hernia than the female, the proportion for all ages and forms ~f 
the disease being, according to Croft, about three to one. ':rhe difference 1~ 
most marked in infancy and early childhood, on account of the frequency of 
a confrenital malformation in the male, which will be presently referred to. 

3. Occllpation.-Tbe majority of cases of hernia occur among the labor
ing classes, but there does not appear, according to Kingdon, to he any 
direct connection traceable between the development of rupture and the 
pursuit of any particular occupation. 

4. lnheritance.-A. predisposition to hernia is frequently inherited, the 
first. year of life being that in which the hereditary inflnence is most ma~ked 
The anatomical peculiarities on wbicb tbc frequent occurrence of be~o10. at 
this early age depends, are, (1) imperfect closure of the ventral orifice of 
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the vaginal pl'Ocess of the peritoneum, and persisting patulousness of tbat 
canal, and (2) abnormal lengthening of the mesentery. The first-named 
malforma.tio11 is always, and tbe second often, probably, of congenital origin; 
tber will be ag-ain referred to under t.hf' heading of inciting causes. 

Local P redisposing or Inciting Ca u ses. 1. Wo«nd•, etc.-Tbe 
occurrence of hernia is occasionally predisposed to by wounds or subcu
taneous lacerations of the abdominal parietes. Ventral hernia. usually 
results under these circumstances (see page 413), but if the wound be 
suitabl.v situated, inguinal, or any otber form of hernia nrn.y ensue. 

2. lVeakeninq of the Abdominal Parietes, as the result of previous 
inHammation, abscess, etc., or from over-dbtention by the pressure of the 
µ-ravid uterus, by the accumulation of fat in the omentum or meseuter_v, or 
br the development of ovarian tumors, or of ascites, may act as a preclis
pQ::;ing cause of hernia. 

3. A Patulous Condition of the Vaginal Process of the Peritoneum, or 
of its Ventral Orifice, is a frequent predisposing cause of hernia. It is 
known that the testicles are, in the earlier periods or fmtal life, s ituated in 
the lumbar region, whence they gradually descend into the scrotum. 
During their descent, they are behind aod partially invested by the peri
toneum, a prolongation of which membrane accompanies them into the 
scrotum, where it forms the tunica vaginalis on either side. '!'his vaginal 
process of the peritoneum. at Rrst forms one common sac with that of the 
peritoneum itself, and the communication between them often persists at 
birth, or even a month or two later. Usually, however, about the per iod 
or birth, the vaginal process div ides into two po rtions, by the contraction 
of the sheath and the formation of adhesions between its side!', at ahout 
the position of the head of the cpididymis. The lower porlion invests the 
testicle (forming the luflica vaginalis p1·opria testis), while the upper por
tion lies in front of the spermatic cord and constitutes the tunica vaginalis 
propl'ia funiculi. In the normal state, the tuuica vaginal is of the testicle 
continues through life as a closed sac, while the tunica. vaginal is of the cord 
becomes obliterated and converted into a delicate fibrous band. It not 
unfrequently happens, however, that the funicular portion of the vaginal 
process persists as a tube of small calibre, closed at both ends, or, more 
ra rely, that either its ventra l or testicular orifice, or both, remain patulous. 
The testicular orifice is, of course, that by which the funicular portion 
communicates in fcetal life with the testicular portion of the vaginal pro
cess of the peritoneum, while the ventral orifice is that by which it com
municates with the general cavity of the peritoneum, and correspo11ds in 
position with the internal abdominal ring. From the above brief anatomi
cal description, it can be reitdily understood that a patulous stale of the 
vaginal process, or of its ventral orifice, would pre<lispose the person in 
whom it existed to the occurrence of rupture. 

4. A Relaxed a11d Elongated Condition of the Atesenlery acts as a pre
disposing cause of hernia. That the mesentel'y is actually elongated, in 
many cases of hernia, can scarcely admit of a doubt-for the bowel could 
not descend as low as it is observed to do in the scrotum, were its mescn
teric attachments not abnormally relaxed-but whether t.his relaxation iLnd 
elongation be a cause or consequence of hernia,, is a different question; that 
it is often a cause of rupture, is rendered probable, as pointed out by Bir
kett, by the facts that ( 1) persons with a hernial sac are more troubled by 
the descent of a hernia when out of health than at other times i (2) persons 
of n relaxed frame are more apt than others to become subjects of hernia, 
as they advance in life; and (3) in middle-aged persons of either sex, 
?ffccted with hernia, tho abdominal viscera. generally are less firmly held 
Ill place by their per itonea.l attachments, thau iu those who have no dispo-
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sition to hernia. This elongation of the mesentery may, as just mentioned 
be due to a relaxed state of the fibrous tissues, acquired at any period 0f 
life, or may probably, in some cases at least, be of congenital origin. 

5. The Gradual Stretching and Protrusion of the Pa1·ietal Peritoneum 
nt weak parts of the abdominal wall, as the result of frequently repented 
muscular exertion, of coughing, of straining at stool, or in urinating, etc., 
may act as a predisposing cause of hernia, by lending to the ultimate 
development of a sac or pouch into wbicb the viscera may be received, this 
pouch tbon constituting the sac of' the hernia. 

6. rrbe existence of Phimosis appears in some cases to uct as n. predis. 
po~ing- cnn:-e of hernia by cnusin!!' straining in micturition. 

Immediate or Exciting Causes.-lo the majority of instanc('s, 
probably, a hernia is slow!,\· developed, and may not attmct the paticnt'R 
attention until fully formed; in other cases, however, the rupture occurs 
suddenly, as the result of a fall, or of some violent muscular effort. 

NOMENCLATURE. 

Hernire are classified according to their (1) locality, as inguinal, femoral, 
scrotal, umbilical, etc.; (2) condition, as reducible, irreducible, strangulated, 
etc. i (3) contents, as intestinal (enlerocele), omental (epiplocele), t·ci:;ical 
(cystocele), etc.; and (4) period of development, as congenital, infantile, 
etc. The Inner mode of classification is, however, incorrect, as manr cn~es 
of so.caJled congenital and infantile hernia do not occur until adult ·life. 

STRUCTURE or A HERNrA 

The hernia consi~ts cssrntially of a sac and its contents, the coverings 
being- the tii-sues external to the sac-the skin, subcutaneous fascia, etc., of 
the part in which the hernia occurs. In some cases the sac is wholly or par
tially deficient, as in crecal and vesical bemire, certain congenital umbilicnl 
hernire, and in ventral bemire resulting from penetrating wounds. With 
these exceptions, every hernia has a sac (or peritoneal investment), that 
part which communicates with the peritoneal cavity being the neck, and 
tbnt which snrrounds thP protruded viscera being the body of the sac. 

Varieties of the Hernial Sac.-There are two distinct varieties of 
the hernial sac, the congenital and tbe acqufred. 

1. 'fbe Congenital Sac consists of the patulous vaginal process of peri
toncum1 or of its funiculnr portion, and is therefore only met with in tho.:;e 
forms of oblique inguinal herni1:1. which are often, though improperly, termed 
conp:enital and infantile. It may exist through life as a pouch, communi· 
eating with the peritoneal cavity, without ever becoming the scat of an 
actual hernia. 

2. The Acquired Sar is slowly developed by the gradual stretcbin~ of n 
portion of the p:trietal peritoneum, as the result of frequently repeated 
pressure from within, exercised by the organs which ultimately form th_e 
contents of the hernia. 'l'his is the form of sac which exists in the ord1-
nar.\' oblique and direct ing·uinal hernim, as well as in femoral hernia, aod 
in those which occur in other regions. . 

The mode of development of the acquired hernial sac has been p~rt1cu· 
larl.v studied by Cloquet and Demeaux, and is well described b.v Birkett. 
When tbc parietn.1 peritoneum first protrudes throug-h the abdominal w_nll, 
the widest portion of the sac is that which communicates with the perito
neal cavity, but in the fully formed sac the neck is smaller than the hody, 
the sac being puckered like the mouth or a purse, b.Y the constriction ?r 
the fibrous or muscular ring through which the hernia bas escaped. In this 
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stage of the hernial sac's development, which is called the period of forma
tion, the neck of the sac itself exercises no constriction upon the protruderl 
viscus, and the puckering which bas been described disappears upon reduc
tion of the hernia, or upon divisiou of the ring of the abdominu.1 wall 
through which the rupture bas occurred. At a later stage, the period of 
organization, the puckered folds at the neck of the sue adhere together, 
while at the snme time the fat disappears from the adjacent subserom:; 
oreo\nr tissue, this becoming con \·erted in to an indurated and vascular ring 
which is said to contain a layer of contractile fib res. Jn this stage, the 
neck of the sac exercises au essential constricti n:? power, and requires to 
be didded if the hernia becomes strangulated. The ultimate stage is the 
period of contraction 1• as soon as a hernia ceases to descend, the orifice of 
the sac manifests a disposition to contra ct, and may even become obli ter
ated1 thus accomplishing the cure of the disease-as is occasionally wit
nessed in the heruire of infants, a nd more rarely in those of adults. During 
this staµ-e, the ring which surrounds tbe neck of the sac becomes t h icker, 
and of a fibrous or cartilaginous hardness. If the hernia protrude in this 
sta!!e1 strang-u la.tion is very apt to occur. 

The sac of a hernia is t hus at first thin nnd translucent, but often at a. 
later period becomes thick 1md indurated1 and may even become tbe sent of 
calcareous dE>generation ; in other instances, as in cases of large umbilical 
hernia, the sac may by distention become extremely attenuated. 

The aperture in the abdominal wall through which a hernia has escaped 
eventually assumes a more or less circu lar outline, and often becomes en
larged; it may become displaced by the weight of t he protrudiag viscera, 
beiog usually dragged downwards and towards the median line of the 
body; thus in an oblique inguinal hernia of long standing, the internal 
mu.y come to be placed directly behi nd the external abdominal ring. 'rbe 
superficial t issues frequently become thinned and stretched, but, if a tru8s 
have been employed for a long t ime1 may be indurated and thickened from 
tbe pressure of tbe pad of tbe instrnment. 

Contents of the Hernial Sac.-.A.lmost any of the viscera may be 
occasionally found in hernire1 but t he parts most CQmmonly protruded are 
the bowel and omenlum. The ~mall intestine, and particularly the ileum, 
is much more frequently in volved in a hernia than the large in testine; 
ooly a portion of the calibre of the gut may enter tbe sac (as in "Littre 1 ~ 
hernia"), 1 or a large coil of bowel with its mesenteric attachment. Ju 
some very large hernire, almost t he whole of the small intestine may de. 
sceod in to the sac. When long protruded, the bowel becomes t hickened 
and contracted, an d of a g rayish bue externally; its rnesentery at the 
~amc time becomes hy pertrophied a nd vascular . When the sac of the 
hernia is habitually occupied by omentum, the latter tissue becomes indu
rated and thickened, and often matted together into a conical mass, the 
apex of which corresponds to the neck of the sac. The omental veins 
?ecome r1istended and varicose, and apertu res or depressious often exi~t 
m the dense mass, into which a knuckle of intestine may slip, and become 
Stl'angulated. When a hernial sac contains both bowel and omeutum, tbe 
latter usually protrudes in front of, and may completely surround, the gut 
~ysts sometimes exist in the protruded omentum, aml mn.y, in the opern
t10~ of herniotomy, confuse the surgeon by thei r resemblance to knuckles 
ofmtestine. Jn addition to tho viscera which are contained in the hernial 
aac, a certain amount of serous fluid always exists in its interior; under 

1 Treves limits the term " Littre's hernia" to protrusion of a pre·existing diverti c. 
h~~~~-~1nd designatt1s .the partial enterocele without divertic:ulum as "Richter 's 
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ordinary circumstances the quantity is but small, but if tbe hernia become 
inflamed or strangulated, may be very much increased. Adhesions often 
exist in tbe sac of an old hernia, gluing together the contained dscera, or 
binding them to the wall of the sac itself; while recent, these· nclbC'sious 
are soft and easily separated, but in cu.ses of long standing they bPconw 
firm and form nn impediment to reduction. Loose bodies, consisting appar
ently of detached appendicesepiploicre, are occasionally found in the interior 
of a hernial sac. 

Hydrocele or Dropsy of a Hernial Sac is the name given to an 
unu:::;ual condition which consists in the accumulation of fluid in the bottom 
of a hernial sac, the communication of which witb the al>dominnl cavity is 
occluded, eitber by obliteration of the orifice, or by the formation of ndhcsiont:t 
between the wall oftbe sac and tbeviscera whicb occupy its upper portion. 
Cases of this form of disease, which, rare in any situation, are particularly 
so in connection with femoral rupture, have been recorded by various 
surgeons, including Pott, Pelletan, Boyer, Lawrence, Curling, Erichsen, 
Langton, Ford rrhompson, and W. F. Atlee. Drs. Mc.Ard le and Kolipinski 
ba\'e given an interesting account of the affection, of wbicb they I.Jave col
lected 29 cases. The treatment consiets in evacuating the fluid by me11.mi 
of a trocar and canula, and, a~ advised by Langton, if the effusion recurs, 
in the establishment of a seton. 

Tuberculosis of the Hernial Sac has been described by Cruveilbicr 
and other surgeons. J onnesco bas collected eleven cases, including one of 
his own, in which excision of the tuberculous mass was succe:Ssfully 
resorted to. 

SYMPTOMS OF HERNIA IN GEN£RAf,, 

The patient often experiences a sensation of weakness in the groin or 
other region in which a hernia is about to occur, before any protrusion 

takes place. rrhere is also frequently a 
decided fuluess in the part, which is 
most marked in the erect posture, or 
upon contracting the abdominal mus
cles. The hernia, if gradually devel
oped, appears as a small tumor, not 
larger, at first, perhaps tban the tip of 
the finger, which can be reduced by 
pressure, and which disappears spon
taneously when the recumbent posture 
is assumed. In young children, the 
hernia is often of considerable size when 
first noticed, and the sau1c is true of 
those c11ses of rupture which are sud
denly de\.·eloped as the re~ult of violent 
exertion i in the latter cases, the forma
tion of the hernia is often attPncled with 
pain. A fully developed hernia form ~ 
a round or oval tumor, usually broader 
below than abo\•e (tlie neck of the 
hernia), increasing in size when tbe 
patient stands up, holds bis breath, or 

FIG. 026.-Scrotal hernia In a child; a, coughs, either subsiding spootaneou.sly 
positloa of left testis. {From a patient of when the patient lies down, or being 
Dr. c. B. Naacrede.) readily reduced within the abdomen by 
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irentle pressure, and reappearing upon the resumption of the erect posture. 
When the patient coughs, a distinct impulse mny be common ly perceived 
iu the he rnial tumor. T he symptoms of hern ia are somewhat mo<lified 
by the nature of the contents. 

Intestinal Hernia or Enterocele.-When the hernia contains 
IJowel only, the tumor is smooth, gurgles under pressure, and is often 
trmpanitic and resonant when pe rcus~ed. The hernia is often the seat of 
b"orborygm11s or flatulent rumbling. The impul~e on coughing is well 
marked, and the patient frequently complains of dyspeptic symptoms, and 
of an uncomfortablc1 draggi ng feel ing. Reductio n is attended with gurg-

~::~::r~c~~t~e am~=~:~~~~· :~:r~vc~~;:1stJ~ ~~~~:t~o~f ~~i~~;n;~,~~i t~~sc:sf~~~ 
"~lip· 1 or" flop" of a hernia. 

Omental Hernia or Epiplocele.- Tn these cases the tumor is ir
regular and comparatively ill-defined, hav ing a doughy feel, and with a 
lt>ss distinct impulse on coughing than in tbe form of the d iseni::e last de
:;cribed i reduction is effected gradually, and without the characteristic 
irurgliug sensation which has been refer red to. Omental hernia is said to 
be most frequent on the left side, and is chiefly seen in adu lts. 

Mixed Hernia or Entero-Epiplocele.-I n these caoes the symp
toms of tbe intestiual and omental hernia are var iously combined 

Carnal Hernia is of course confined to the right side. and is commonly 
irreducible, from the portion of crecum w hich is uncovered by peritoneum 
forming adhe::ions to the ubjarent structures. 

Hernioo of the Stomach or Bladder are of rare occun ence; the 
former (Gaslrocele), bas been observed in the inguinal a nd umhil ica.1 
regions, and in cases of diaphragmatic rupture; there are no d istinctive 
s~·mptoms by which it can be certa.inly recognized during lifo. H ernia. of 
the bladder ( Cy.<.:focele) is irreducible, and attended with difficult micturi
tion; urine ma~' be made to flow by compres::dng the tumor. 

Hernia of the Ovary is occa:;;ionally ruet w ith, Hamilton hav ing 
collected 13 case::-, to which Balleray bas added 5 ot hers. 

T REAT:\l ENT OF REDUCIBLE HERNIA. 

The treatment of reducible hernia may be palliatiue, or may aim at 
effecting a radical cure. 

Palliative Treatment.- This consists in prev~nting the descent of 
the hernia by the application of a suitable truss or bandage. In cases of 
umbilical and ventral rupture, an elastic band and pad may be the best 
means of retention, but a t russ is preferable for the ord inary forms of 
hernia. I do not propose to enter into any discus5- ion of t he comparative 
~1erits of the many forms of truss which are offered by their respecth·e 
mrentors to the profession and t he public, but shall merely mention what 
may be considered the requisites of a good truss. 

A Tntss consists e5-sential ly of a pad and a spring,· the pad should be 
firm, slightly convex upon the surface (except in particular cases), of an 
ornl or elongated, triangular shape, and suffic iently large to compress not 
only the aperture through which the heruia escapes, but the whole canal 
tLrough which it bas passed to reach the surface. The pad may be of 
lJUckskin, firmly stuffed, of polished wood, cell uloid, or such other mnterial 
ns ~1ay be fo und by experience to produce least ir ritation of the skin, some 
patients in th is respect differing from others. I n certain cases, in which 
tho ring through which the hern ia protrudes is n ry large, the ordinary 
convex, oval, or tr iangular pad may be advantageously replaced by one of 



880 HERNIA. 

a horseshoe or ring shape, as recommended by 'Vood , or by a pad con
taining a spiral spring, as suggested by Holthouse. As a rule, tbe plate 
which forms the back of the pad should be made of the i:;ame pic<.'e of 
metal as the spring, while the bearing of the pn.d should not be directly 
inwards, but somewhat upwards as well 1 the particular angle rnrrinrr 
according to the shape of the patient's abdomen. 'l'he sp1·ing of a trus~ 
is made of metal (covered with celluloid, buckskin, or leather), and cun'ed 
so as to pass around the patient's trunk, jmst above the rim of the peh·i:.. i 
it should not touch except at the point of counter-pressure, which, in the 
ordinary single-pad truss, is at the patient's hip, on the opposite side to 
that of the rupture-and at this point the ~pring should be beaten tbin, 
curved to fit the part, and suitably padded. 'l1he spring should be eln~tic, 
and should exercise just enough force to keep tbe hernia reduced, withont 
pressing so deeply as to cause absorption of the abdominal parietes. From 
the free end of the spring, a leather strap passes to the pad, thus complet. 
ing the circle around the patient's pelvis, while, for additional securily, 
another strap may pass from the body of the spring along the fold of the 
buttock and around the inside of the thigh, to be fastened to a button at 
the lower edge of the pad. 

In many cases, particularly in those of persons with fat and pendulous 
abdomens, it is difficult to keep a hernia reduced except by using a spring 
of such force as to produce great discomfort, besides incurring the risk of 
encouraging the development of a rupture on the opposite side i under sucb 
circumstances, it will be better to employ a double-pad truss, thus afford
ing support to both sides of the abdomen. The points of counter-pressure, 
where such an instrument is used, are s ituated on either side of tbe spine. 
The double-pad truss is, of course, necessary in cases of aouble hernia. 

Before applying the truss, the hernia should be completely reduced, and 
the apparatus then adjusted while the patient is in the recumbent posture; 
the truss may be left off at night, being removed after the patient is in bed 
and reapplied before he arises, but should be constantly worn at other times 
Every one who is ruptured should be provided with at least two trusse:-:, 
so that if one break, another may be immediately substituted; and it is 
well to have one furnished with a plain wooden pad, for use while bath
ing, etc. If the pad of a truss tend to produce chafing, as is apt to be the 
ca~e in hot weather, the part should be frequently washed with alum nod 
whiskey, or Cologne water, and well dusted with ordinary toilet powder, 
or lycopodium. 'fhe necessity of constantly wearing the truss, and of 
never permitting the descent of the hernia, cannot be too strongly insisted 
upon . The only circumstance wLich should be allowed to prevent the u~e 
of the instrument, is the presence of an undescended testis in such a part 
of the inguina.J canal as to render the pressure of the truss-pad unbenralJle; 
and even such a case should not be abandoned without an attempt to effect 
the desired object by trying various forms of apparatus. . 

As a test for the efficiency of a truss, Erichsen advises that the pat1~nt 
should be directed to cough, while sitting on the edge of a chair, leam~g 
forwards, and with the legs extended and widely separated; if the herma 
do not slip down behind the pad under these circumstanc<'s, the instrument 
may be considered sat isfactory. . 

Radical Cure of Hernia.-In those cases in which the vagmal pro
cess of the peritoneum constitutes the sac of a hernia (congenital sac), ,tbe 
application of n well-fitting truss will occasionally effect a cure (par~1cu
larly if the patient be an infant), by inducing the formation of adbe:i1oos 
between the opposing sides of the canal, and thus imitating the process _of 
nature in accomplishing the closure of the pa.rt. In the other forms of Lerma, 
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in which the sac is slowly developed (acquired sac), it may be possible to 
prevent the formation of the sac by tbe employment of a truss i but when 
ouce formed, all that can usually be hoped for, in the use of tbe instrument, 
is to cbeck tbe further enlargement of the sac by keeping the hernia. con . 
.;tautly reduced, though Dr. C. rl,. Hunter has recorded a case in which, 
by the patient's constantly pressi ng the testic le of the affected side against 
the inguinal ring, the gland eventually became fixed in that situation, and 
thus effected a cure. 

Castration, excision of the sac, ligation or scarification of its neck, and 
acupuncturation ha\·e at Yarious times been recommended and practised, 
in the hope of producing a radical cure of hernia, but are now matters 
chiefly of historical interest, though excision (w ith antiseptic precautions) 
has been recently revind by Pauly, Czerny, Fenger, Annandale, ancl 
Banks, while Dallas bas rJcvised a special instrument for effecting scarifica. 
tioo. Rusbton Parker, Mayo l{obson, Marcy, and 13assini also excise the 
::;ac, while Ball relies simply upon t\Yisting it. Mc Burney spl its tbe sac, ties 
its neck, cuts it away, and packs the wound witb iodoform.gauze. Leis. 
rink's statistics show that 202 cases operated on in these various wa.ys 
gHe at lea1:>t 32 failures. and 15 deaths. Of 68 cases recorrled by Banks, 
Ii terminated fatally, and in only 31 was a permanent cure known to hM•e 
been effected. McBurney, however, records 36 cases. with only l death 
and at least 27 successes. The injection of the sac with the t incture of 
iodiue has been advantageously reso rted to by J. Pancoast, as has the in. 
jection, outside of the sac, of an extract of white oak bark by G. Heaton 
and J .B. ·warren, of Boston, and of alcohol, by Schwalbe, of .MagdeUourg. 
Gerdy's operation, which consisted in simply inrnginating a. portion of the 
~ac and superjacent integuments, by pushing them up with the finger into 
the canal through which tlie rupture de!:>ccnded, and holding them up with 
:-:utures, wbile adhesion was promoted by the application of liq. ammonire to 
remo\·e the cuticle of the invaginaterl part, has been revived with various 
modifications and impro\·ements by Syme, Fayrer, ·wutzer, Wells, Davies, 
Armsby,Egea, Langen beck, A:rne\\·, and others; while J. Wood bas devised 
another very ingenious procedure, combining itwagination with ligation 
of the neck of the sac. lnrngination of the test icle with the sac is, ac. 
cording to ~lichel, an old Span ish mode of trnatment. rrbe subcutaneous 
•·mployruent of the silver.wire suturn bas been recommended by Richard· 
lion, of New Orleans, and hy Chisolm, of Baltimore, and suture with 
Li~tel'ian precautions by Stokes and Barton, of Dublin. Macewen, of 
Glasgow, pushes up the sac into the abdominal cavity, so as to make a 
pad on the peritoneal surface over the internal ring, and then closes the 
canal witb stitches. 

The_ object ions to any operation for the radical cure of hernia are (I) 
the nsk by which the procedure is necessarily attended, and (2) the 
probability of failure by the hernia recurring in spite of the operation . 
. (1) There is, in the first place, the risk of inflicting direct injury upon 
1.mportant vessels, the peritoneal cavity, or even the bowel itself. A skil· 
lul operator can doubtless avoid these accidents, yet the possibility of their 
occurrence should be borne in mind in est imating the clangers of the pro. 
cedure. But even if no such untoward event as bas been referred to mars 
the progress of the operation, it is evident that in every case there is 
n~cessarily a. r isk of the development of peritonitis; for every operation 

~~~~ ~~ ~::csta:, c~~·~ i~~si~1~1l~~~s~bte c~~t~~ns~~~o~~~~ ~~i~ni~~~~111~~~t~~ 11n;~; 
not spread fu r ther than is intended. And, although the stafo;tics of var i· 
ou:.- modes of operating show that but few deaths have actually occurred 

56 
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from peritoneal inflammation, in proportion to the number of cases in 
which tlie operations have been performed, yet, as justly remarked by 
Birkett, these facts only show that peritonitis is not a necessary consequence 
of the procedure. 

(2) If, however, the chance of a fatal termination is small, the proba
bility of failure is comparatively great. Mr. 1\~ood pointed out tbat the 
main cause of failure, in most operalions for the radical cure of hernia, 
lay in the neglect to include the posterior wall of the canal in the pnrt 
operated on, the rupture sooner or later redescencling behind the sent of 
operation; and hence a prominent feature in his own mode of procedure 
consisted in drawing forward the posterior wall of the canal, so ns to i11. 
duce its adhesion to the anterior; yet of three hundred and thirty-nine 
cases referred to in his Huoterian lecture before the Royal College of Sur
geons in 1885, seven ended fatally, while fifty-nine terminated in failure i of 
many more the termination was doubtful; and only ninety-six were known 
to have remained well two years or more after their discharge from hos
pital Another cause of failure, which et1ually affects every form of opera
tion, is strongly insisted upon by Birkett, though denied by Wood; this 
is the existence of relaxation and elongation of the mesentery, which wil1 1 

when present, tend to allow the reproduction of the rupture in the snme 
or another part. 1 Bull has reported 119 cases of relapsed hernia after 
operation, and finds that the "cure," so called, lasts on an average not 
more than 15 months. 

Hence it would appear that the most favorable view to be taken of any 
operation which has been as yet proposed for the radical cure of hernia1 il'l 
tbat while not necessarily followed b.r grave consequences1 it is not unat
tended with risk, and by no means certain to effect the object designed; 
and that 1 in consideration of the safe and really satisfactory means of 
palliation afforded by the use of a truss, the radical treatment must be 
looked upon as at best an operation of complaisance or expediency. rfhe 
most favorable cases for operation are probably those of hernia into the 
vaginal process or its funicular portion, the so-called congenital or infantile 
cases; for, as remarked by Birkett, it is almost exc:lusively in these case~ 
that a natural tendency to spontaneous cure has been observed. The 
operntion is doubtless justifiable in exceptional instances1 as when it i~ 
found impossible to maintain reduction by means of a truss, or when the 
occupation of the patient or other causes render tbe inconvenience of 
wearing a truss more than ordinarily burdensome; but though occasion
ally justifiable, the operation is not, in any case, one to be ur~ed upon the 
patient, nor to be performed without his fully undcrstandin~ the uncertain
ties and dangers of the procedure; and, in the immense majority of cai:.ei:., 
the surgeon will best consult both his own reputation and tbe good of hi!=' 
patient by dissuading from any but palliative treatment. 

IRREDUCIBLE HERNIA. 

Various circumstances mav tend to render a bernin irred11cible; thus, 
in a rupture of long standin,i, the neck of the sac, as was mentioned on ll 

previous page, becomes constricted, aud smaller than its body, the shaJJP 
of the hernia thus sometimes rendering it irreducible, particularly if tht' 
case be one of orncntal hernia in which the omeuturn is matted together 
into a dense conical mass; again, a hernia may become irreducible from 

1 To obviate this condition, Stimwtill suggests that the mestintery might be shortened 
by folding it upon itself and secu1·ing it with stitchtis. 
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the formation of adhesion~ between its contents and the interior of the 
sac, or, in the case of tbe h€'rnire of the crecum or bl:idclcr (in which the 
sac is defective), between those dscern and the surrounding tissues. 

Symptoms.-An irreducible heroia constantly tends to become larger, 
and causes inconvenience by its bulk and weight-the latter g iving rise to 
an unpleasant, dragging sensation, witb perhaps tormina, and disturbance 
of the digestive functions; moreover, an irreducible be!'llia is constantly 
exposed to tbe risk of becoming inflamed, obstnH"ted, or strangulated. 

Treatment.-Tbis should co nsist in prernnting the further increase 
of the bernia by the adaptation of a truss with a concrwe pad, or, if the 
rupture be very large, a "bag truss11 or suspensory bandage. B. Cooper 
and other surgeons have succeeded in some in stances. in converting an 
irreducible into a reducible hernia, by keeping the patient in bed and on 
low diet for six or eight weeks1 administering at the same t im e 11urgatives, 
witb perhaps mercurial or antimonial preparations, and applying ice, 
i:.orbefncient unguents, or compression to the hernial tumor. This pian 
could hardly be expected to succeed, unless in cases of omentnl hernia. in 
which irrrducibility was due solely to the shape of the protruded mass; 
and the treatment itself is so tedious and annoying that few patients can 
lJ(> found who are willing to submit to it. Elastic pressure, applied by 
means of an India-rubber bandage or bng-, ha s proved successful in the 
hands of Maisonneuve, Collins Warren, Chiene, and other surgeons; and 
'l'biry records a remarkable case in which a hernia, supposed to contain 
almost the whole intestinal canal, \Yas reduced in the course of se\'eral 
months by means of elastic pressurf.l and tbe taxis applied 24 times at 
inten'a ls of \Tarying duration. \elpeau, Bouchut, GuCrin, and the elder 
Pnncoast resorted to subcutaneous division of the external ring or other 
seat of stricture, in these cases, the operation consisting in making a 
puncture throug-b the skin aud subcutaneous fascia, introducing a grooved 
director, which was insinuqted benentb the source of constriction , nnd then 
dividing the latter with a curved bistoury passed along the groo ve and 
made to cut witb a gentle rocking motion; an ingenious in strument for 

FIGs.526and527.-Johnsou'sprobe-knifc,withconcealed blade,forsubcutanoousherniotomy. 

the same purpose (Figs. 526, 527) hns been devised by Dr. R. W. John
son. It is evident from what was said concerning the development of the 
hernial sac, that in any case of long stand ing-and such only are as a rule 
permanently irreducible-it would be necessary to divide the neck of the 
sac itself (wh ich would materially increase tbe danger of the operation), 
and that even then reduction could not be effected if adhesions existed 
between the sac and its contents. Hence the cases must be very few in 
number in which a prudent surgeon would feel just,ified in resorting to 
tbis procedure. 

INFLAMED HERNIA. 

Infiammation may attack a previously irreducible hernia, or may itself 
be tbe cause of irreducibility. 

Symptoms.-Tbese are essentially those of local, or in some cases of 
general, peritonitis, with constipation, but not complete obstruction, and 
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occasionally vomiting, but not of a fecal character. The tumor is Jes~ tense 
than that of strangu lated hernia, and the protrusion is less closely em
bracctl by the edges of the opening through w hich it has passed. ']'he in
flammation may originate in the hernia, from the pressure of an unsuitable 
truss or from some other loca l cause, or may be secondary to an inflamed 
state of the alimentary canal. As the resul t of inflammation, ad hesions 
are apt to form between the contents and sac of the hernia, rendering it 
permanently irreducible. 

Treatment.-Tbe patient should be put to bed, and, if his strength 
permit, a few leeches may be applied over the hernial tumor. Opium may 
be pretty freely given, in doses suited to the age of the patient, and if 
there be any tendency to general peritonitis, the anodyne may be properlv 
combined with calomel. 'l'be application of an ice-bag, the skin being 
protected by the interposition of flannel, wi ll often prove Qf the greate!it 
serv ice. '!'he administration of cathartics should be str ictly prohibited, 
but the action of the bowels may bt: solicited by simple enemata. The 
diet shou ld be moderate in amount and unirritating in quality. 

Littre and Birkett have described a variety of inflamed hernia in which 
a limitecl po1·t'ion of the wall of the bowel becomes adherent to a small 
hernial sac, inflammation extending to the neighboring viscern, and thus 
ultimately inducing intestinal obstruction and death. (See page 877.) 

OBSTRUCTED OR I NCARCERATED HERNIA. 

A hernia is said to be incarcerated when the portion of bowel which it 
contains becomes obstructed by the accu mulati on of gns, or of solid or 
liquid fecal matter-a condition which was formerly supposed to be the 
cause of obstruction in cases of strangulated hernia. rrhe condition is 
chiefly met with in old persons with chronically irreducible hernire1 and 
may be due to the impaction of a mass of cherry-stones or similar sub
stances in the protruded g ut. 

Symptoms.-The symptoms are those of in testinal obstruction
moderate constipation, nausea, eructation, and perhaps voruiting-without 
any of the acute distress which accompanies strangulation; the tumor is 
painful and flatulent, but not particularly tense, and its gaseous and liquid 
contents ma.y be sometimes pressed into the neighboring portions of the 
bowel by cautious manipulation, when solid masses of feces may perhaps 
be recoµ:nized by the touch. 

Treatment.-'rhis consists in the administration of purgative enc
mata, thrown up as far as possible by means of an O'Beirne's tube, so 
as to promote the natural peristaltic action of the bowels, opium being at 
the same time gi,·en in moderate quantities by the mouth. Ice mny be 
applied to the tumor for a short t im e, tlie patient being kept in bed; ancl 
a cautious trial of the taxis (as will be presently cle::;cribed) may then he 
made, so as to at least partially empty the protruded bowel of its contents. 
When this has been accomplished (but not before), a cathartic may be 
gh·cn by the mouth. Should it be found that by this means the incarcer
at ion cannot he overcome, owi ng to the contracted state or the neck or lhe 
sac, it may be necessary to resort to herniotomy, either by the suhcu
taneous operation described in speak ing of irreducible hernia, or by one 
or other of the methods ordi narily emp loyed in cnsesofstrnngulatioa. It 
sLou ld never be forgotten, however, that inca1·cerated, unlike stra11yi1-
lated, hernia is essentially a chronic affection, and the surgeon should 
beware of convert in g it into one wh ich is acute by a premature resort to 
t 11eknife. 
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STRANGULATED HER NI A. 

A hernia is said to be strangulated when it is so constrictC'd that its 
circulation is materially interfered with, inftn.mmation and ultimately ga.n
grenr ~f the protruded ,·isc:us inevitably resulting, if th~ strangulation be 
not rehe,·ed. If the ca::e be one of enteroce le, the funct10n of the strangu
lated portion of t he intesti ne cea::es, and obstru ct ion of the bowel neces
r:nrily ensues; but if the omentum or vermiform :ippendix alone be in
volvf'd, thoug-b there will hf' constipation, it may not be complete. 

Causes of Strangulation.- In some ca,::es, tho occu rrence of stran
g11\l\t ion is preceded for severa l liours by a feeling- of relaxation and weak
ner:s in the bowels, with perhaps a tendency to dia rrh c:ea. Hence, Birkett 
he\ie\'CS, and probably with reason, that, in some in ~tances at least, 
mechanical constriction is not the sole cause of stran gulation, which may 
be partially due to a. morbid artion engendered in t he tissues of tbe bowel 
itself. Strangulation usually results from the protrusion of an additional 
portion of the intestine into a n nlreacly ex isti ng and perhaps irreducible 
hernia, or from the descent of a hernia w hich bas been Jong restrained by a 
truss, in to a sac which has reached its ultimate stage of development, t ha t 
of cootractiou (see pap:e 8i7); occasiona ll y, however, a hernia becomes 
strnn,!?ulated wbeo first p rotruded-this fo rm of strangulation commonly 
occurring as: the result of Yiolent effort in yon ng persons, and runnin g a 
more acutP course than that which or.curs in larg-e hern ire of long standin g. 
Finally, a hernia which is at first merel.v obstructed or incarcerated, may 
C'ventually become strangula ted by the gradual ar rest of its venous ci rcu
lation. 

Mechanism of Strangulation.- The occu rrence of strangn lation 
wns formerl.v attributed to ,::pasm of the wall s oft he opening through which 
the hernia descends; as, ho\\·ever, the tissues which surround the neck of 
the hernial sac are in most instances fibrous or tendinous, the occurrence of 
spasm must he considered at least doubtful, though the contractile fibres 
which are sa id to ha ve been found in ca,::cs of long standing (p. 877) might 
aid in causing strangulation. The mechanism by which this condition is 
induced, in most cases, is ns follows: a ~e_!!'ment of bowel or portion of 
omentum is suddenly extruded, under the infl uence of some violent effort, 
nnd, being immediately compres,::ed b_v tLe sides of the opening throu.zh 
which it has es.caped, is prevented from returning; or from some morbid 
action in tbe alimentary c:urn l generally, or in t he peritoneal t issue, a pre
viouRly existi ng hernia becomes congested, swollen, and temporarily irre
ducible i or tbe same effeet ma.v be caused by the accumulation of gaseous 
or fecal matter in the protruded bowel. In deed, a.ccor<ling to Lossen, the 
chief en.use of strangu lation is the continued pressure of fecal matter into 
the protruded ~ut through its afferent encl which remains open, while the 
di:::tal or efferent end is tightly closed. Whatever be tbe part icular cir
cumstances of t he case, the contents of t he hernial sac become congested, 
swollen, and reclematous, the di sproportion in size between the protrncled 
vi$cera nnd t he orifi ce throu7h which they have escaped becoming momen
taril.v greater. The constriction may be so t ight as to deprive the strangu
l~ted pa.rt of \'itality in a very short t ime, ,!.{angrene thus sometimes occur
ri ng in actlle cases in the courE;e of a few hours; under other circumstances 
,t?nn!?rene is preceded by in ft nmmation-ancl a patient with th is chronic 
fo~m of stran,!?ulation may die of exhaustion aucl general peritonitis, 
Without aclunl ~phnct>lu s bavin!! occurred. 

Seat of Constriction.-'l'his may be-1, external to t he sac; 2, in 
the tissue of tbe sac itself; or, 3, enti rely, within tbe sac. 
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1. lo cases of recent hernia, in which the sac has not passed beyond the 
period of formation (p. 877), strangulation is common ly due solely lo the 

compression exercised b_v the ti.;:;sucs external 
to the neck of the sac i this is wmally the ca!-ie 
in small strangu lated hernire which occur as 
the result of sudden efforts in young persons. 

2. In a large number of instances, the neck 
of the sac itself is the seat of constriction: 
this is the case usually when the hernia has 
existed for a consid~ra hie t ime before the 
occurrence of strangulation. Occasionally, 
the scat of constriction may be in the bodv 
of the hernial sac, which may pre~ent ai1 
hour.qla~s shape. due either to a cong-cnitnl 
peculiarity (p. U03), or to the formation of a 
recent sac above an old one, the neck of wh ich 
has undergone contraction. 

Fw. s2s.--stricturein theueckoftbe 3. In some rare cases, the seat of constric. 
sac, laid open. (ER1c11s&s.) tion is ent irely within the hernial sac, being 

due to the presence of bands of organized 
lymph; or strangulation may result from a knuckle of intestine bein,!:( 
caug-bt in a rent or pocket of omentum, in cases in which both are involved 
in the hernia. 

Structural Changes Resulting from Strangulation.-The~e are 
first manifested in the CQntents of the hernia itself, and subsequently in it:s 
sac and other coYerings, and in the contents of the abdomiual cavity. 

1. Changes in Contents of He1·nia.-1.'be first effect of strangulation is 
to produce congestion of the strangulated part, followed more or le.::s quickly 

by inflammation and gangrene. In 
cases of acute strang-ulation, the bowel 
may present a distinct groove at the 
part corresponding to the seat of con
striction, and ulceration and perfora
tion may take place at this point. '!'he 

0 cong-ested portion of intestine is 
swollen, of a "leathery" consistency, 
dark-reel or brownish-purple in color, 
and often dotted with eccbymoses. In 
the stage of inflammation, patches of 
lymph may be observed on the peri
toneal surface of the bowel, and the 
part will feel sticky to the touch. A~ 
ga r1grcne approaches, the serous cover-

:~~tr~~ t~:e in~~~tin:e~~~~=s it:0~:t~~:J 
doughy, the color is a grayish-black, 

and the various layers of the bowel become readily separable from each 
other; ultimately the part gives way, and focal extravasation occurs, result
ing· either in death or in the formation of a fecal fistula. Fortunately, before 
perforation occurs, adhesions have usuallv sealed the sidel'i of the gut to 
the neck of the sac, so that the contents of the bowel do not enter the peri
toneal cavity. 'l1be omenlum, in the stage ofcong-estion, presents a good 
deal of venous engorgement, assuming a reddi8h-hue when iufinmed, u~d 
hecomiug purple or grayish-yellow when gang:rene supervenes. Thefl.11td 
of the hernial sac is usually increased in quantity, and assumes a reddish-
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browu color from the transudation of blood, becoming cloudy, dark, and 
fetid, upon the occu1·rence of gangrene. Heni01·rhage into the sac is occa
~ioually met with, and, sti ll more rarely, suppuration tn.kes place, probably 
as the result of injury inflicted by the prolonged employment of the taxis. 

2. Changes in Sar and Covt?rings of Hernia. -The sac and its external 

~~.:~r~~:sb~r01~~~~uii~!~n~ec~o~~i~~ ~~·at~i~u~~~t?:acbhe ~}0~~·:~~=1~~,' ;:: ~~~~ 
dish-purple hue, tender, doughy, and ultimately emp hysematous, from the 
occurrence of morti fi cation or the escape of ga~ from the ulcerated bowel i 
finally, if the case be left to itself, sloughing will ensue, when the patient 
may possibly recover with a fecal fistula. 

3. Changes in Abdominal Cavity.-The peritoneum always, probably, 
becomes intlamecl when strangu la tion bas persisted for a ny length of time, 
tbe inflammation usually assuming a di If used character, and being attended 
with the effusion of cloudy seru m and t he production of ill-formed lymph 
or pus. 

Symptoms of Strangulated Hernia.-Tbese are either local or 
f'Oll1Jlitutional. 

I. Local Symptoms.-If t he hernia have existed for some time, it w ill be 
found, when strangulated, to be larger than usual, and somen··hat painful, 
and if it contain bowel, to be tense, resisting, and sem i-elastic to the touch ; 
an omental hernia, howenr, may be soft and doughy, thou.zh straugotilatcd; 
or if, as rarely happens, a recent hernia becomes strangulated behind au 
old and empty sac, the fl acc id i t~· of the latter may mask the tenderness of 
the former. 'l'hc heraia is, of course, irreducible. There is no long-er any 
impulse on coughing, the constr ictio n preventing a ny fresh descent of bowe'J, 
and not allow ing the sLock of coughing to he tra nsmitted to the hernial 
contents-a fact which suggested to Luke an ingenious plan of determining 
the seat of strangulation, by noting the exact point at which the impulse 
ceased to be feit. 'l'he hernia may continue to increase in size, after t he 
occurrence of strangulation, from the effusion of serum into the sac; t his is 
particularly observed in cases in which the taxis has been repeatedly t hough 
fruitless ly employed. On the ap proach of gangrene, the hernial tumor, as 
already mentioned, presents the ord inary signs of inflammat ion, and, in 
'iOme instnaces, Sllppuration or slou!!h ing may ensue. 

2. Constitutional Symptoms.-'l'bese are referable to obstruction of the 
inlPsline, and to subsequent injlanimation of the sac a nd peritoneum. 

( t) The symptoms of intestinal obstruction are essentially the same, 
whatever may be the cause of obstruction i they consist of gr iping pains 
ttbout tbe umbilicus, a sense of co nstriction, w ith flatulence, tympanites, 
tenesmus, constipat ion , nausea, and vomiting. There may be one or two 
pa11sages from the lower bowel after the establishment of strangulation, 
and if the hernia be a ltogether omentn.1, there may not be at any t ime com. 
plete constipation. There is a lso a variation in the degree to w hich \'O mi t· 
ing is present; in some cases early and profuse, in other cases there may 
~c merely slight nausea, ns long as tbe patient is q uiet, t hough even in these 
iastances vomiting may be induced by the admin istration of liquids. The 
matter ejected consists at first of the contents of the stomach, next of the 
gastric Huid mixed with regurgitated bi le, and ultimately of the intestinal 
routents, the vom iting then being ca.lied fecal or stercoraceous. As the 
patient becomes exhausted, and particularly if opium has been freely given, 
tbe vomiting may subside; the surgeon s hould not, however be deceived 
hy this delusive calm , which is really inclicati\•e of a most dangerous con
dition; the pulse now becomes feeble, the surface cold, and the extremities 
i'hrivelled, while the countenance assumes a pinched and anxious cxpres. 
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sion. D eath may ensue in t h is E:tn!?"C, or, on the other hand, the f'Xtrenw 
relaxation may allow reduction to be readily arcomplisbed. 

(2) The symptoms of peritonitis, when this condition is fully dc,·eloped, 
are common ly well marked. Often, however, there are but little pain rrnd 
tenderness1 and but for the peculiar $mall and wirs pul~e. and irnxiou~ 
couutenance, the existence of peritoneal inflannnation mi1tbt not be reco.'!'
nized. lrpon the occurrence of gangrene, the patient fa ll s into a state of 
collapse: the pain sudden ly ceases, the sk in is co ld and bathed in a clamm_\· 
S\Yeat, the pu lse is weak and run n in~, sometimes intermittent, and death 
may be preceded by s light de lirium. The period at which the inflammaton· 
symptoms occur is a matter of some importanC'e. I n a case of at1.1le :-;trari. 
gu lation (page 885), such as is met with in young- persons as the result of 
violent exertion, inflammation sets in early, and may terminate in fatnl 
gangrene in the course of a few hours: while, if the strangulation be of a 
more chronic character, t he symptoms of obstruction may last for ~evernl 
days before the occurrence of any serious inflammatory changes; henct>, 
wbile in the former case an early operat ion is imperatire1 in the lauer mor<• 
time may be properly spent in a trial of other measures. 

Diagnosis of Strangulation.-A strangulali>d mny usually be fa. 
ting-uis bed from an incan:erated hernia by noting the ab~ence of impuli'c 
on coughing, the persistent YOmitiog anll stercoraceous character of the 
matters ejeCt('d, and, io a n acute case, the sudden onset of the symptom:". 

F rom an inflamed hernia, or from general peritonitis coexisting with an 
irreducible hernia, it may be distinguishPd by observing tbe character of 
tbe ,·omit and the completeness of the constipation. I n a cn,.e of merely 
J!O iucident peritonitis, moreo,·er, the point of greatest tendernes.5 may be 
at a distance from the hernia l sac. T be t:omiting of p1·e9nanC'y, if the 
patient have an irreducible hernia, may simulate strangulation, but mar 
be d istinguished by observing the nature of tbe matter ejected (which i"' 
ne,·er stercoraceous), and the absence of complete constipation. The CO· 

existence of an irreducible hern ia with intestinal obstruction from another 
cause may dcccirn the most skilful surgeon, tbe exbtence of an impul:;e on 
cou;rbing being, in such a case, probably the only symptom to di:;tinguii'h 
it from one of strangula.tion. If there be two or more liernicr, one only 
of which is !'trangu lated, it will probably be found that there is most ten· 
sion and tenderness about the neck of that which is the seat of constriction 
Certain tumors, as for instance an inflamed lymphatic g land, occurrin!?' in 
one of the common localit ies of hernia, in connection with the rational 
symptoms of strangulation, may closely simu late tbe latter condition, and 
tbe true state of the CO$e mav be onlv revealed by makin!?' an exploratory 
incision. I nflammation of lln Iinde;cended tntiC!e may be distinguished 
from strangulated hernia by obsening the absence of the gla.ad from thl' 
corresponding s ide of the scrotum. According to Engliscb, when bou.:el i-. 
strangulated the urine contains albumen, but does not, un less from sonw 
coincident cause, when the stran:rnlated part is omentum. . 

Prognosis.-lu cases of acute strangu lation (page 885), the prognoo1:-
is extremely gra,~c, ulceration and gangrene sometimes occurri_ng in .tbC' 

~~~~~er,ofh~::~' ~~oeu~~ect~~n cil~r~1'~~-~;~r~~~u~~~io,~~r;~:;~i~~~~f~a:~~1:~~~1a~~ 
is difficu lt to estimate properly the death.rate of strangulated hernia, from 
the fact that the operation, which, in many if not most cases, afford~ t~e 
only chance of life, is unfortunately too often postponed until denth 1:-

ine\·itable under any circumstance_i;:. I cannot subscribe to the dogma, 
which bas been promulgated by high authority both M home and abroad, 
that surgeons generally are too prone to operate in ca:::es of ::;traugulatrd 
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hernia. I am well con\· incecl, on the contrary (and in this view I am sus. 
tniued by the alm ost unanimous testimony of hospital surgeons of lnrge 
experience), that li\'es are constantly sacrificed by the hesitancy which 
many medical men feel in resorting to hernio~oruy; and yet this is nn ope. 
ration which, like tracheotomy-, every physician, as well as every surgeon, 
should feel himself competent to perform. 'Vhile no one can deprecate 
more than I do a premature resort to the knife, I firmly believe that many 
lives would annually be saved were the profession, as well as the public, 
more aware of the dangers attending n. strangu lated hernia, and of the 
re~ponsibility which attaches to him who undertakes its treatment. This 
much is certain: that every strangulated hernia, if not relieved in a. ntri. 
able, bnt always brief, period, will almost in ev itably cause t he death of 
the patient; and that, if a moderate and cautious employment of the taxis 
does not afford relief, the sole hope of safety lies in the use of t he knife
the operation, moreover, not, as a rule, adding anything to tbe danger of 
the case, though from being- postponed nntil too late, it unfortunately often 
foils tosnse life. Birkett estimates the proportion of patients lost by delay 
as being two.thirds of those who die after the operation, and judiciously 
advise1' tbat the surgeon shou ld not fer l himself justified in leavin7

1 
for 

any length of time, a case of strangulated hernia, until the constriction 
bas been, in one wav or another, relieved. 

Even in a case in~wbich the diagnosis is not quite clear, an exploratory 
incision may be highly proper, and the oft-repea.tf'd rule, "when in doubt, 
operate, 11 is unquf':::tionably foL1udecl on sound surgical principles. 

Treatment of Strangulated Hernia.-'l'be two principal methods 
employed in the treatment of strangulated hernia are the taxis and hen1i. 
ofomy. There are, besides, certain auxiliary measures, which Arc employed 
either before resorting to, or in connection with, the taxis. It is of the 
utmost importance, in regard to treatment, that the surgeon should dis
tinguis.h between the two conditions which have been refened to as acute 
and chronic strangulation. 

In the acute form (which, it may be repeated, usually orcurs in youn_g
persons, often as the result of sudden and ,·iolent exertion, the hernia itself 
being commonl.v of sma ll size), but little time is allo\Yed for the employ· 
ment of expectant treatment i and if the intensity of the constitutional dis· 
turbance, the restlessness anrl anxiety of the patient, and the constant vomit~ 
in[!, with pain and other evidences of threatening inflammation, show the 
ca;;:e to be one of this class, the surgeon should resort at once to the taxis, 
aided by the induction of complete anoostbesia, with the understanding that, 
if a moderate trial of this method prove unaniling, berniotomy is to be 
immediately proceeded with. 

If, on the other band, the case be one of chronic ~trangulation (wh ich 
is usuall,y met with in old persons who have long- been rnptnred, in which 
t~e hernia is comparatively large, and in which the symptoms are at first 
simply those of obstruction), the necessity for immediate action is le:::s 
urgent. If no vom iting have occurred, or if merely the contents of the 
~tomach ha,·e been rejected without there haYing been any regurgitation 
from the bowels, it may even be proper to postpone the taxis, aucl try the 
effect of rest, position, and cold, with the internnl admini stration of opium. 
1'he patient may be placed in bed, with the hips elevated and the knees 
~exec!, the scrotnm (in case of scrotal hernia) being wf'll supported, ancl an 
ll:e·bag, g-uarded bv f:lano el, applied over the neck of the sac and adjacent 
parts. The lowt!r.bowel may be emptied by thf' use of an enema, nnd a full 
do~e of opium or morphia g iven by the mouth (or by the rectum if there 
be much nausea), the room being then darkened and the patient left to 
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sleep. Upon the surgeon's return , after an interval of four, six, or ei~ht 
hours, according to the greater or less urgency of tbe case, he will oft£'n 
find that reduction either has been spontaneously accomplish<.'d, or is 
readily effected by slight manipulation. It is impo!olsible to lay down any 
positive rule as to the length of tirue during which this expectant mode of 
treatment may be properly employed, but prohably twenty-four bour1' 
may be given as an extreme limit; at the end of this period, or before tif 
urgent symptoms should arise), the patient should be thoroughly anrul'i
thetized, and then 1 if the taxis fail, the surgeon should at once proceed to 
the operation. 

The above remarks nre based upon the supposition that the surgeon bas 
bad the opportunity of directing the treatment of the case from the very 
beginuing. It unfortunately happens, however, that, in many instances, 
precious time is wasted on account of the ignorance or obstinacy of the 
patient, or, still worse, that bis condition has been grently aµ:gra\;ated by 
ill-judged and perhaps violent efforts at reduction by himself or others. 
The surgeon is often not called to the case until ulceration or ,1?nngnne of 
the gut is impending, if, indeed, it have not already occurred. Uuder such 
circumstances, an operation is, of course, the ouly treatment admissible. 
In any case, if the matters vomited be colored with bile, showing that 
intestinal regurgitation bas begun, and sti ll more if the vomiting be stcr
coraceous, no time should be lost in relievi ng the constriction, and if the 
taxis have been already fairly tried by another practitioner, it may, under 
these circumstances, be even proper to operate without its repetition. As 
justly remarked by Birkett, "The vital importance of liberating the howel 
from constriction, at the earl iest moment, cannot be overestimated. As 
upon the speedy accomplishment of this tbe salvat ion of life depeods, a 
little precipitate action may even be forg-iven, so hazardous is the position 
of a patient with the bowel strangu lated. But what is the risk attending 
the operation of exposing the hernial sac, dividing the impediment to the 
reduction of the hernia, and reducing it, even should the peritoneal sac 
require to be opened? Practically none. In comparison with that of 
leav ing the bowel strangu lated, it is harmless.i' 

TnE TAx1s.1 

This is the name given to the various manipulations by which the sur
geon endeavors to effect the reduction of hernia without resorting to nny 
cutting operation. The ordinary and commonly the best mode of appl.r
ing the taxis is as follows: The patient being- thoroug-hly anrestbetized, in 
the recumbent posture, with both the shoulders and hips slightly raised, 
the thighs abducted and flexed (so as to relax the abdominal mu!.'cle:;), 
and the bladder and rectum emptied, the surgeon fixes the orifice and neck 
of the hernial sac, by surrounding the correspond inµ" part of the tumor 
with the thumb and fingers of the left hand, while with the palm and fingers 
of the right he gently compresses the body of the tumor, so ns, if possible, 
to empty it of some of its gaseous or fluid contents. Then drawing down 
the tumor a little, so as to dislodge the hernia from the constricting neck 
of its sac, and draw down the mesentery, which, as pointed out by Ber~er, 
nets as a conical plug- in impeding reduction, he attempts, by a. combrna- ':t: 
tion of gentle kneading, rolling, and compressing movements, to return 1 

the protruding vi~cera into the abdominal cavity, the line of pre;.; .. ure 
strictly correspond ing to tbat by which the hernia came down, and tbat 

1 From the Greek T.i.f,,1 from T.i.~"'°"' I arrange or put in ordtlr. 
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portion of the hernial contents being first replaced which last descended. 
The success of the manipulation is made appa rent by the disappearance of 
the tumor with th9 peculiar gurgling and slipping sensation which bas been 
nlrendy referred to as characterizing the reduction of a hernia (p. 819). 

'fbe mode of applying the taxis above described may be advantageously 
raricd in certain cases; thus, if the sent of constriction be not hidden by 
the thickness of the superincumbent fat, the surgeon may attempt to dilate 
the hernial aperture, by in troducing the tip of the finger or the finger-nai l, 
and dn1wing the edge of t he ring to one side, while pressure on the tumor 
is maintained with the other band. This plnn, the suggestion of which is 
attributed to Seutin, is chiefly applicable in cases of femoral hernia, and 
::hould only be tried in cases of quite recent strangu lat ion, for if the con
:;tricted bowel were already softened by inflammatory changes, the pressure 
of the finger might possibly lead to serious consequences i a somewhat 
similar manceune has been recommended by Smy ly, and ll. R. Allen bas 
!leriscd a special instrument for effecting the same purpose. In some cases, 
in which the ord inary taxis fails, taxis with inversion may succeed. This 
consist~ in drawing the lower ext rem ities and body of tbe patient upwards 
in a ,·ertical direction, while the shoulders rest on the Ucd, thus bringing 
the force or grav ity to aid the manipulations of the surgeon. 1-'he same 
end may be sometimes attained with less discomfort to the patient b.Y 
~imply elerntinir the pelvis, and practising slow and gentle frictions of the 
nbclomPn, in a direction from below upwards, so as to encourage the reces
sion or the viscera from the seat of constr iction. Again, success may be 
occasionally atta ined by causing t he patient to lie on one or otber side in 
a semi.prone position (as advised by Gay, of Buffalo), hy placing- him on 
hi;.; elbows and knees, or shoulders and knees (as SUJ:!'g·ested by Nikolaus), 
or by directing him to stand erect, 01· to lean forwards over the back of a 
chai r. In a case admitt ing of procrastination , any or all of these plans 
mny be tried before resorting to severer measures. A curious case is 
recorded by Froumiiller, in wbich reduction of an umbilical hernia was 
effected by the application of an exhausted cupping-glass i the sac and 
o,·erlying tissues ro~e into the glass to fill the vacuum, and the strangu
lated gut instantly sl ipped back into the cavity of the abdomen. A similar 
plan is recommended by Dr. Washington. Dr. Hadden records a case of 
io,;rninal bernia in whic h the taxis was aided by introducing the lert hand 
tbrough tbe rectum into the descending colon, and making tract ion upon 
the incarcerated bowel. 

The taxis shou ld invariably be practised with the utmost caution and 
gentleness i forcible squeezi ng a ud push ing is not at all likely to be pro
dnctive or the slightest benefit, while it will alm ost certain ly, by increasing 
tl1e tenclenc.v to congestion, hinder reduction, and may not improbably 
lead to a serious and perhaps fatal termination. The time during which 
the taxis may be employed should not, as a rule, exceed from a quarter to 
half an bour on each occasion; if on its first triul it cl) 11ot pro,-e successful, 
and if the urgencv of the case admit of delay, a trial shou ld bt'l given to 
OJlium, cold appliCations, etc., in the way already described, the taxis being 
renewed after some hours ' interval; if the second attempt also fail, herni
otom." shou ld ordinarily he at once resorted to. 

Adjuvants to the Taxis.-Of these tbe most valuable is unques
tionably anJ£sthesia. Chloroform is preferred to ether by many surgeons, 
B::; being less likely to prO\'Oke vomiting i but ns the fullest effect of the 
aaresthetic agent is required, ether is probably safer, and will, I believe, be 
found quite satisfactory. Etherization shou ld be pushed not only until 
the pnlient is insensible to pain, but un til complete muscular relaxation is 
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induced. Venesecl'fon ·was formerly mucb employed in thes(' cnscs the 
bleeding being sometimes carried ad d~liquium, but since the introclu~tion 
of anrosthetics is comparatively seldom resorted lo; the same mav be said 
or the use of tbe tobacco enema, an uncertain and dan,gerous remedy. rrhe 
warm bath is often an efficient adjuvant to tbe taxis, and may be propcrlv 
used in hospitals, or wherever tbere are facilities for its employment, ns a 
preliminary to the taxis in acute ca::;es. The patient may be kept in a 
bath of a t~mperature of about 95° Fabr., unti l some relaxation or faint
ness is induced, when he should be wra.pped in blankets and immediately 
etherized. 'rhe taxis is then employed, and if this fail, herniotomy. 'l'he 
warm bath is less applicable in cases of cbronic strangulation, in which it 
seems sometimes to increase the tensiun and bulk of lhe hernial tumor. 
The local application of cold, by means of the ether-spray, or in the form 
of an ice-bag guarded by flannel, is often of grc~t use in cases nclmitting 
of some hours' delay, in conjunction with a position which in$:ures relaxa
tion of the abdominal wall5, and the internal ndministration of opium (~ee 
page 889), or of belladonna, whicli is particularly recommended by Za
gorsky. The bypoclermic injection of atropia has been successfully 
resorted to by a French Rurgeon, Dr. Rahn, and that of morphia by Dr. 
Philippe. Plrt.nat, of Nice1 recommends the use of ergot, both internally 
and as a local application. Prei:;sure by means of an elastic bandage ap
pears to ha,·e been originally suggested by Maisonneuve, and has been 
occasionally employed "·itb advantage. Galvani:mi is reeommende<l by 
Dr. Marcley. Pwrgalfres are very commonly tfl..ken b.v patient!'i on their 
own responsibility, or by tbe prescription of non-professional ndrisert:, but 
can exercise only an injurious influC'nce. '!'bey may, as already men
tioned, be of sen· ice in the tl'Catment of incm·cerated hernia (p. 884), but 
should be strictly interdicted when actual strangulation exists. A p1m1a· 
tive enema of ca:.tor oil and oil of turpentine, suspended io gruel or 
soapsuds, may, however. be properly administered in a case or chronic 
strangulation, with a view of emptying- the bowel below the seat or 
constriction, and thus, by lessening the distl'ntion of tbe abdomen 1 facili
tating the reduction of the hernia. Puncturing the hernia by means of n 
delicate trocar, 1 with or without the subsequent use of no "aspirator," so 
as to diminish lhe tension of the strangulated gut by witbdrawing- its 
traseous and e,·en its liquid content!=1.1 has been rcrorumended by Diculnfoy, 
Fonssagrivc, Duplony, Autnn, Cbauveau, and other sur7eons Un3uc
ccssful ca!=les have, however, been recorded by Doutrelepont, Madelunu, 
Fleury, Yerneuil, and Panas, Rncl there is reason to bclie\'e that the 
operation is not as free from risk as was at fir.<:::t supposed. Inflation of 
the bowel by the use of bellows bas been succPssfully employed by Joy 
and others, the distention of the gut appurcntly producing a 1:is a tergo 
which draws back tbe strnnglllated portion; and with a similar object 
Torr('s has oddly sugge:-:ted the use of successh'e enema ta of bica.rbonllte of 
sodium and tartaric acid, so as to insure a free formation of gas wit bin tbf' 
inte~ti ne . 

Management of the Case after Reduction.-The symptom~ of 
strangulation commonly disappear immediately or very soon after the 
accomplishment of reduction; all that is then necef';sary is to nppl,Y a com
pre:;;s and bandage to prevent the re-descent of the hernia, ancl to keep the 
patient in bed until any constitutional disturbance that mn.y bP present ha~ 
subsided. If the bowels are not movt'd spontaneously in the course of t1ro 
or three days, an opening enema may be admini5tered. 

1 This mode of tl'eatment was described by Peter Lowe, in the early part of the 
seventeenth century. 
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Persistence of Symptoms after Reduction.-It occasionally 
happens that, though the hernial tumor has d isappeared under the u::;e of 
tbe taxis

1 
the symptoms of stra ng ulation sti ll contin ue: this may ar ise 

from the occurrence of what is called reduction in mass (only met with in 
inguinal hernia); from the gut havi_ng be~n so tightly constr i~ted as to be 
more or less complete ly panllyzed, Ill w hich case gangrene will probably 
follow; from the ex istence of strangulation within the sac (as from the 
existence of internal adhes ions, or from a knuckle of in testine being caught 
in a pocket of omen tum, in a cnse of entero-cpiplocele); or from the coex
i:itence of a second strangulated heniia in a not her locality. 

I. Reduction in .11falis (en bloc).-This name is commonly applied to 
sernral disti nct pathological conditions. 

( I) Tbe whole hernia may be pusberl back behind the abdomina l walls, 
into a. space formed by the separation of t hese from tbe parietal peritoneum ; 
tbis is a ,·ery rare acc ident, according to Birkett, who believes that more 
frequeoUy only the neck and month of the sac are detached from their ex
terna l connections, t he scrotal tissues being pushed up with the bodJ of 
tbe sac, which then lies partially within the inguinal canal. In either 
case, the strangulation is maintained by the neck of the hernial sac. 

(2) The neck of the sac may give way under forcible p ressurn, Lbe 
hernia as a consequence e:!Caping into the subserous areolar tissue, where 
it forrus a pouch for itself between the peritoneum aud the internal abdo
minal fascia. 

(3) 'l'bere may be an inter-parietal sac, or rather the sac may consist 
of two parts which are separated by a contracted portion; if the seat of 
strangula tion be at the veutral orifice, the hernia may be pushed from tbe 
outel'into the inner or in ter-par ietal sac(whicb is situate<! in tLeabdom inal 
wall), tbe tumor as a consequence disappearing, though the strangulation 
still continues. 

The occurrence of reduction in mass is not attended with the gurgling 
sound and sensation w hich is characteristic of t he return of a bernin from 
its sac into the cai·ity of the abdomen i and hence, if this s ign should in 
any case be absent, the surgeon would at once suspect that the accident in 
question had happened. If the reduction in mass should have taken place 
before the surgeon is called to the case, be would be forced to rely main ly 
upon the history of the accident, in making- a diagnosis, though if the 
whole hernia were within the abdominal wall, he would be aided by ob
mviag that there was no fulness of the part such as woul<l be caused by 
the sac remaining in situ, and that the inguinal canal and abdominal r in gs 
were unusually patulous. In the case of rupture of t he neck of the sac, or of 
the existence of an inter-parietal sac, these signs would of course be absent. 

The treatment of reduction in mass consists in directing the patient to 
cough, so as if possible to cause the re-descent of the hernia (when herni
otomy should be at once performed); or, if this fai l, in making nn ex. 
ploratory incision 1 exposing Lhe abdom in al ring, prolonging the wound If 
n~cessary into the inguinal canal, lay ing open the sac of the hernia1 and 
dividing the neck of the sac or other source of constr iction. 

2. Paralysis of the Bowel.-•fhis condition may be suspected if the 
symptoms of strangu lation continue in spite of reduction attended with the 
cliaracteristic gurgle, so often referred to. Under these circumstances, the 
surgeon should wait for a few hours, for it may be that the con striction, 
~bough sufficient to cause temporary paralysis of the gut, bas not impaired 
its vitality, in which case the vomiti ng will by degrees lose its stercoraceous 
character, the tympanites subside, and nil the symptoms of strangulation 
gradually disappear; to operate under such circumstances would expose 
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the patient to a totally unnecessary risk. If, however, the symptoms per
sist witb unabated violence for several hours, the best that can be dont• i~ 
to Jay open the hernial sac and deal with the gangrenous intestine (if this 
can be found) in the way which will be presently deacribed, or, ns a Jn:-.t 
resort, to cover the wound with a light poultice, in the hope tbnt when 
the gut sloughs tbe patient may recover with a feca.l fistula. 

3. Internal Stranr1ulalion.-The symptoms in this case, if the hernia 
were inguinal. might be indistinguishable from those of reduction iD mas:-.; 
the hernial SllC could, however, always be felt in the iognioal canal, and 
there would be no undue patulousness of the abdominal rings. 'l'be treat
ment would consist in laying open the sac, and in senl'ching for and re
moving the cause of constriction, dividing bands of adhesion, and unral'el
ling, as it were, the omentum, by the folds of which the strangulation 
might probably be caused; if it should be found that the seat of cOn!\tric
tion was not within reach, the case being one of internal strangula.tion 
and the existence of the hernia a mere coincidence, the surgeon should ex
tend the incision upwards into the abdominal wall, so as to allow ncar<•ful 
exploration of the adjacent intestine; by such a proceeding, Bryant \\' stS 

enabled to discover and divide a fibrous band which produced internal 
strangulation, and thus saved his patient's life. A similar operation in my 
own hands was effective in relieving the strangulation, though the patient 
ultimately died from peritonitis. 

4. Co.existence of another Hernia.-If a second hernia should exist in 
a state of strangulation (which could be ascertained by a careful examina
tion of tbe various parts in wbich bemire may occur), it sbould of cour:-;c 
be at once reduced by the taxis, or, if nece~sary, by berniotomy. 

Rupture of the Intestine.-This is the most serious complication 
which can follow the employment of the taxis, and is only likely to ensue 
when the force u~ed has been very great; it must not be forgotten, how
ever, that a portion of bowel which hn.s been strangulated for twenty-four 
hours or longer, is very much softened, and will gi\•e way under much 
slighter pressure than in its normal condition. The signs by which the 
occurrence of this accident may be recognized are sufficiently obviou~ i the 
hernia disappears, but without tbe characteristic gurgle which is perceh•ed 
when reduction is properly accomplished, and the development of intem:e 
abdominal pain, with hiccough and collapse, indicates the occurrence of fecal 
extravasntiou into the peritoneal sac. Death is almost inevitable, unle:-;s, as 
rarely happens, adhesion should ha\·e pre,riously shut off the part from. the 
general cavity of the peritoneum, wben recovery with a fecal fistula might 
ensue. 'rhe treatment would consist in laying open the hernial sac, and, 
if necessary, the abdominal wall, and in securing thegnt to thepariete::.so 
as to facilitate the latter termination. 

HERNIOTOMY OR KELOTOMY. 

There are two principal modes of operating for the relief of stranpul~t~d 
hernia, in one of which the hernial sac is, and in the other of which ~t I:i 

not, opened. rrbe latter, which is sometimes known as I'etit's operauon, 
is preferable in certain selected cases, and will be referred to in its proper 
pince. Instead of operating at the sent of hernia, it bas been recommended 
to open the abdominal cavity at a neighboring point andendeJL\'Ortodr~w 
the strangulated gut backwards out of the hernial sac. 'l1be inlroducuo~I 
of this mode of operating has been incorrectly attributed to Cbeselden; it 
appears to have been adopted in about fifteen cases, of which at leastsereD 
have terminated fatally. 
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Herniotomy Opening the Sac.-The ordinary operation, in which 
the sac is opened, is thus performed. 'fbe patient is thoroughly anresthe
tized, his bladder and rectum emptied, and the hair removed from the sent 
of operation, which should be thoroughly cleansed. The surgeon makes 
his first incision, from two to four inches lon g, through the skin and super
ficial fascia over the neck of the sac, either by transfixing a fold of integu
ment and cutting from without inwards, or, which is snfer, by simply cut
ting down as if for the removal of a tumor. After the first incision , the 
operator should proceed cautiously, picking up eoch successive layer of 
tissue \Yith forceps, and notching it , so ns to introduce a grooved director, 
upon which it is then to be slit up; any artery that bleeds should be at 
once secured. When the sac is reached, it is in the same way picked up 
(at its anterior and lo\Yer part) with delicate forceps or a tenaculum

1 

notched by a light touch of 

~~:nk~~f~ ~~du;~~w~s~r~~~ I'''"'_','' / director. The sac may be 
usually recognized by its 
tension, its rounded, semi
translucent appenrance, its 
fibrinous structure, and the 
arborescent distribution of 
itsvessels. Aftowofserum 
commonly marks the open
ing of the sac. The next \ 
step is to di\•ide the source 
ofconstrictioni this is ef
fected by passing the left 
forefinger up to the neck of 
the sac (F ig. 530), aad in
sinuating the nail beneath FIG. sao.-Herniotomy: searching for the seat of stricture. 
the tense edge (drawing (L1sTo:-;.) 

the coil of intestine slightly 
downwnrds, if necessary, for the purpose), and then introducing flatwise, 
along the pahnar surface of the fin,!?'er, a probe-pointed 0 hernia-knife" with 
a limited cutting edge (}""'ig. 531); by turuing the edg-e forwards, as soon as 
the blade has entered tbe stricture1 the latter may be readily divided, an 
incision of from two 
to three lines being 
usually quite sufficient. ~ 
Iftbestricturewi11 ~ 

~~~!, a~~~too\~:d 63i~=~~ r 
tor must be substitu- Fio. 531.-Hernia-knife. 
ted. As soon as the 
constriction is relieved, the surgeon examines the contents of the hernia, 
dealiog with bowel and omentum according- to the condition in which each 
is found; if their state be ~atisfactory, reduction is cautiously effected, the 
gut.being first returned, and the edges of the sac hrld in place so as to 
aro1d the accident which has been referred to as reduction in mass. The 
finger should then be cautiously introrluced into the abdominal cavity, to 

:e8~~o~~~e ~?i~t t:t~t~~:s~t:i~~io~1n h=~t~s:e;ti~e~~~;:i~·g"~~i~~ ~b~~~o;~.~~s1~~~ 
firm bandage applied .A drainage-tube ~ hould be left in the lower part of 
the wound, the dressing being renewed when necessary. 

The after-treatment consists in keeping the patient in bed, and under 
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the influence of moderate doses of opium, liquid diet only being allowed 
for four or five days. If the bowels are not moved spontaneously, a simple 
enema may be given after forty-eight hours, but the admini:strntion of 
purl-{atives by the mouth should be avoided. 

Treatment of Complications.-Yarious complications may arise 
during the performance of herniotomy, or subsequently, the treatment of 
which must now be briefly considered. 

'Treatment of lntestine.-If the bowel contained in a strangulated hernia 
be merely congested, it should be gently returned into the abdominal cavity 
in the way already directed. If it be inflamed, and present a distinct 
groove or sulcus corresponding to the seat of constriction (see page 886), 
it should be left, after diviefon of the stricture, at or near tbe orifice of the 
hernial sac, so that if, as is likely to happen, perforation ensue, the part 
will be in the most favorable position for the formation of a fecal fistula. 
Bourguet advises that the gut should be fixed at the level of the internal 
wound by means of catgut sutures. The external wound should be lightly 
dressed. If the bowel be absolutely gang1·e11ous, it should be i;:Jit up aud 
be left in situ, or if the gangrenous part be large, it may be excised i to 
return the gut in this condition would he to illsure the occurreace of fecal 
extravasation, and the development of fatal peritonitis. In every case, 
the source of constriction should be freely <lidded. If excision has been 
practised, the ends of the bowel s hould be fixed in the wound and a false 
anus established, which ma.y be closed on a subsequent occasion; unless 
the part affected be in the upper portion of the small intestine, when im
mediate restoration may be attewpted by enterorraphy or by lateral anasto
mosis. (See Chap. XL!II.) A. wound of the intestine may be accidentnlly 
inflicted, either in opening the sac prematurely or in dividing the stricture, 
if a groO\'ed director bl! used insten.d of the finger.nail in this part of the 
operation-the gut spreading over the groo\·e of the instrument, and thus 
coming in the way of the knife. Hence, if a director be employed, the 
surgeon should see that it is free from the bowel, and thP.n keep it firmly 
pressed aga in st the stricture until the latter has been divided. To avoid 
the risk of wounding the gut, Richardson recommended a knife with a 
broad flange attached to its back, and projecting in front on either side, 
thus serving the double purpose of knife and director; somewhat similar 
instruments ha\•e been employed by others, in the last century by Ledrau, 
and morn recently by Patterson and Allis. 'l'he treatment of wounded 
intestine has been already considered in another portion of the volume 
(oee page 421). 

Treatment of Omentum.-If the omentum found in the hernial sac be 
but small in quantity, a[ld unaltered in structure, though congested, it 
should be returned into the abdominal cavity. If thickened and indurated, 
it should, on the other hand, be left in tbe sac, as it is apt in this state to 
liecome inflamed, and its rednction would probably lead to the development 
of genera l peritonitis. If, in addition, the protruded omentum be deeply 
congested, it should, as a rule, be excised, and this should innriably be 
done if the omentum be inflamed or gangrenous. Excision is effe:ted by 
transfixing the base of the constricted omentuw with a double ligature) 
tying it in two pa1·ts so as to avvid hemorrhage, and then cuttiug off the 
mass below the seat of ligation. Retraction of the s.t1..imp is prevented by 
securing the ligatures to the external wound, which may be closed over 
the stump, exc~pt in the case of gangrene, when it should be left ope? a~d 
lightly dressed. If an ovary be found in the sac, it may be dealt with Ill 

th~t8~:1;e~~:1~~~e:c:~c~~; ~~~~~~~~1~:. to say that before excising nny portion 
of the omentum, it should be thoroughly unravelled, and carefully ex· 
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amincd, to make sure that no portion of gut is entangled ia its folds. Any 
cysls that may. be found may b~ treated by simple puncture. 

Jrredoc'lbiltfy after Operalrnn.-It somet in1 es happeas tbat, thoug-h 
tbe constriction is re lieved, the hernia cannot he reduced; t hi s is u;.;uall v 
owing to the ex iBtencc of adhesions between the protruded bowel and th~e 
inner surface of the sac, but may occasioually be due to extreme disten~ 
tion of the intestine itself. 

(l) The Management of Adhesions depends chiefly on the state of the 
bowel; if t hi s be in a condit ion to admit of its being returned into t be 
abdominal ca" ity, the nclbeBion8 s hould , as a rule, be gently ~eparnled with 
the finger or handle of the knife, or, if nece1:5sary, cautiously disr:.ected 
through. ]n some instance~, bowever, the adhesions may be so broad and 
firm as to render it proper to leave tbe intestine unreduced. In case the 
bowel be ulcerated or gangrenous, tbe nd hesions around tbe neck of the 
i:nc should be ~crupu l ousl.Y re$pected, as upon them depends the pre\·cntion 
offecnl extrarnsatiun into the peritoneum. Bands of adhesion pas::-ing be
tween tbegut or mesentcry and the omen tum should be carefully divided, as 
they may be the real source of constrittion (pp. 886, 8~14) i the operntion 
must be done with g-reat care, to avoid the risk of wounding- the intestinc. 

(2) Distention of the Bowel by an accumulation of gas may im pede re
duction, particularly if the gnt contain a la rge quantity of induratcd fecal 
matter as well . The treatment cons i ~ts in making one or more punctures 
with a very fine trocar, as bas been successfully done by Tatum n.nd by 
~reral other surgeons. 

Bemorrhage.-It sometimes happens that, from an abnormal distribu
tion of a vessel, or from other causes, serious a rterial hemorrhage a ri ses 
when the neck of tbe hernial sac is didded. The treatment consists in 
enlarging the wound and securing both ends of the bleeding \'essel. lf the 
proximity of an artery be su!Spected, Erichsen ndv ises that the edge of the 
hernia-knife shou ld be dulled by drawing it over the back of the sca lpel; 
it will then push the al'lery before it, though still sharp enough to relieve 
tbe stran~u lat i on. Corley 1rnd Hayes have devised special kni\·e::; designed 
to avoid the risk of dividing an artery in this operation, but the instru
ments seem to me unnecessarily complicated. 

Complications arising du1·illglhe .Aftt:r-t1·eatment -The ruost important. 
of these are tbe cle,·eloprnent of peritonitis, which usually assumes a dif
fu~ed character, and the formation of a fecal fit-1tula . For the treatment 
of these conditions, see pages 416 and 424. f)loughing of the hernial sac 
is a rare occurrence, and one which is very apt to prove fatal; the t1·eat
mPnt pre~cnts no features calling for ~pecia l comment. 

Herniotomy without Opening the Sac (Petit's Operation).
Tbis method was employed in the t!arly part of the last century by Petit, 
and bas been particularly advocated by Aston K ey, Luke, nod other 
British surgeons. I t is upon the whole the most eligible procedure when 
the circumstances of t he case allow a choice of operations. It is attended 
with the obvious advantage of not involving the pe ri to neum, and of there
fore exposing to less risk of the occurrence of peritonitis; but, on the other 
~and, with the disadvantage of not allowing the surgeon to determine by 
lll~pection the condition of the protruded viscera, aud of possibly permitting 
r; continuance of strangu lation by the occurrence of reduction in mass, or 
by lea\•iog internal adhesions undivided, etc. It is of course only appl i
cable to those cases in which the seat of constrict ion is external to tho sac 
(p. 886); hut as tbi s point cannot a lw ays be determined beforehand, t bis 
mode of operating should be tried in every instance in which the du ration 
of strangulat ion and the urgency of the symptoms do not contra-indicate 

57 
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its employment. A safe rule is that given by Birkett-to try this method 
in those cases, and those only, in which the t11xis would be deemed ju~lifi
able. If, after exposing the sac n.nd dividing the tissues external to the neck 
the hernia be found still irreducible, or (in the case of an old irreducibl~ 
hernia, recently strangulated) the symptoms of strangulation still continue 
it is e~sy to open _the sa~ a.nd compl~te the. operation in the ordinary way'. 

Pet1t's method 1s particularly applicable Ill cases of femoral and umbilical 
hernia, but shou ld be attempted in those of inguinal hernia as well. It if.I. 
especial1y desirable to avoid opening the sac in large berni::e which have 
been long irreducible, and in which strangulation is due to the protrusion 
of a fresh portion of gut. 

The. statistics of this ope:ation are v:ery favorable, the mortality beiag, 
accordmg- to the figures given by Erichsen, but 20.f> per cent., as com
pared with a mortality of 47.7 per cent. after the ordinary operation lt 
must be remembered, however, that Petit's method is only resorted to in 
selected cases. 

Gay's Modification of Petit's JJ!ethod consists in making a small open
ing near the neck of the sac, introdueing the flnger to search for the seat 
of constriction, and upon the finger a concealed bistoury, the point of 
which is cautiously insinuated between the neck of the sac noel the stricture; 
by then protruding t he blade of the instmment, division is effected. This 
method will be agaiu referred to in speaking of femoral hernia, to which 
it is chiefly applicable. 

CHAPTER XLII. 

SPECIAL HERN!,£. 

THE following classification of the various forms of abdominal hernia, 
according to their locality and anatomical peculiarities, is based upon that 
given by Birkett, in his excellent monograph in Holme.s's Sy.stem of Sur. 
gery, but is modified and sl ightly extended, in the hope tbat it will thus 
be more readily undeL·stood by the student. 

CLASSIFICATION OF HERNllE. 

JlERNT1E IN TIIE EPIGASTRIC REGION. 

1. Diaphragmatic. 
2. Epigastric. 

HERNVE JN TilE MESOOASTRIC REOJON. 

1. Vtintral. (This form may also occur iu other regions.] 
2. Um\Jilical. 
3. Lumbar. 

HERNJJE JN THE lIYPOOASTRIC REGJON. 
I. Inguinal. 

1.Ubliq11e. 

(1.) In the male. 

(2.) In the female. 

2. Direct. 

Hernire of audden development. . 
(a .) Into the vaginal process of pt>ritoueu111. 
(b.) Into funicular portion of \·agiual prOCd!· 
(c.) lnguino-crural,etu. 

Her11ioo C?l grudual detelopmeni. 
(a.) Inguino·scrotal. 
(b.) Encysted . 
(a.) Into the canal of Nack. 
(b.)lnguino·labial. 
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II. FemoralorCrural, 
III. Pelvic. 

l. Anterior. Obturator. 

{

(!.) Pedn•al. 
2. Inferior. (2.) Pud~ndal. 

(3.) Vagwal. 
~.Posterior. lschiatic. 

The pathology a nd treatment of each of these forms of hernia are now 
to btl briefly considered. 

DIAl>llRAGMATJC HERNIA. 

In tbis rare form of hernia, some of the abdomi nal viscera protrude into 
the thoracic ca\'ity. The protrusion may occur through one of the dia
phragmatic or ifices which bas undergone dilatation, through an aperture 
resulting from congenital defect of development, or, which is most common, 
through a laceration or wound of the part. rrhe affection is !:ieldom recog
nized during life, the symptoms being necessarily of a very equi\'Ocal 
nature i even if strangulation !'3hould occur, the diagnosis from other forms 
of intestinal obstruction cou ld rarely be established. rl' he treal?nent, if 
strangu lation of a diaphragmatic hernia were believed to ex ist, would con
sist in Japarotomy; if tbe condition of the patient shou ld permit, an attempt 
might properly be made to close the diaphragmatic opening with sutures . 
Schwartz and R ochard advise that the hern ia should be approached 
through the pleural cavity after resection of the ninth rib. 

EPIGASTRIC HERNIA. 

In this rnriety of the disease, the protrusfon occurs in or near the linea 
alba, between the ensiform cartilage and the umbilicus. R eductio n is 
usually easy. The treatment consists in the application of a pad and 
elastic bandage. If strangulation occur, and herniotomy be required, care 
must be taken to divide the stricture by an incision made in the direction 
oftbe long axi:s of the body, and exactly in the median line, so as to avoid 
wounding the epigastric artery. 'l'his variety of rupture may be properly 
considered as a form of Ventral hernia, though the latter term is here 
applied more particularly to si111ilar hernire in the mesogastric region. 

VENTRAL HERNIA. 

This may occur in the linca a lba or Jincre semilunares, or indeed in any 
part of the Jtbdominal wall. It may result from rupture of the abdominal 
muscles (p. 413), from wounds, or from stretching of the fibrous tissue in 
tbe median line-due to over-exertion, to distention from ptegnancy, etc., 
or to weakening of the part by the discharge of ao abscess. The diagnosis 
can read ily be made if the beroia be reducible, but under other circum· 
stances the affection may be taken for a cold abscess, an eolftrged lym
pbatic gland. or a cystic or fatty tumor, from any of which, bowe\'er, it 
may be di:sti11guished by carefu l palpation and inqui ry into the history of 
tbe case. rrhe treatnient consists in the application of a suitable truss or 
bandage. Strangulation rarely occurs in this form of hernia. For the 
radi'cal cure of hernia of the linea alba, S imon, of Ileidelberg, freshened 
the edges of the opening, and uni ted them by deep and superficial sutures, 
relieving the tension of the parts by making incisions on either side. 
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Ui\1.BILJCAL HER:STA. 

(Exomphalos, Omphalocele, Ruplu1'ed Kavel.) 

In this variety of hernia, t he protrusion occur:; through, or io clo~e 
proximity to, tbe uwbilical ring or na\•el. Occasionally co11genitol, it i~ 
more commonly acquired, appearing usually during the early month:; of 
infancy, but sometimes not until adult life; it is probable, howcnr, that 
in many, if not most, of the latter cases, the umbilical ring has been put.u
lous since birth, 01· at least never firmly closed. In congenital CR::iCS, the 
hernia has, it is said, been strangu lated by the npp lic11tion of the ligaturn 
to the umbilical cord. In infancy both sexes are equally liable to this form 
of hernia, but in adult life it is much more common in women, owing to 
the influence or pregnancy in distending and st retch ing the walls of the 
female abdomen. The sac of an umbilical hernia is always of the acqufred 
ariety (sec page 8i6). 

Symptoms.- In infancy, tbe hernia appears as a smooth, tense, 
rouuded tumor, varying in size from that of a marble to that of a srnall 
ornnge, easily reducible, and reappearing spontaneously when the child 
strugg·les or cries. Jn adult life, tbe hernia often attains a very large size, 
is irregular in shape, and, in parts at least, doughy to the touch; it usually 
contains both bowel and omeutum, tbe la.ttCL' being oft.en indurated, hyper
ll'Opbied, and adherent to the sac. '!'be hernial tumor varies in shape in 
different cases, but most common ly tends to hang downwards in frouL of 
the abdomen ; in a remarkable ca~e which wm; under my care some yco.ri; 
ago, the tumor, wben the patient was in a sitting posture, rested on the 
chair between her thighs. The coverings of un umbilical bernin are io 
most cases very thin (coasisting merely of skin, fascia, and sac), and are 
often closely connected together. 'l'be fascia sometimes presents perforo.. 
tions, through which a knuckle of inte~tine ruay protrude and become 
strangulated, and in some ca15e15 both skio and faticia a.re wanting, the pro
trnding bowel being covered by peritoneum only. Umbilical hernia in 
the adult is usually irreducible, or at least not completely reducible, oftt>n 
becomes incarcerated, and is not rarely subject to strangulation, this acci· 
dent IJeing co1uparatively infrequent in the case of children. In some in
stances, double u,nd even triple umbilical hernire haYe been obsen·ed in the 
same individual, 

Treatment.-In in fants, it is usually possible to effect a cure by the 
use, for some months, of a compress of cork or metal, held iu place lJy 
meau8 of a suitable bandage; or, a~ suggested by Archumbault, by the u!)c 
of a ping of wax, moulded to fit the u1111Jilicus i or, which l prefor, by tbe 
simple application or a couple or broad strip:; of adhesi\•e platiter, asndvi ... t:d 
hy Fergu~son. The strips should be renewed from tiu1e to time as tbey 
become detached by wa~b in g. H the umbilical aperture be very large, and 
particularly in the ca8e of adults (if the hernia is reducible), tbe ring pnd 
devised by J. Wood may be advantageously employed. For irredunb~e 
umbilical hernia, a conca\·e pad or bag-truss, beld in place by an ela~uc 
bandage, will afford the best means of rcteution. 

Radical Cure.-Various operations for the radical cure of umbilical 
hernia have been suggested and practised by Dcsault, llarwell, llcath, Lee, 
and other surgeons, tbe method which has attained wost favor being prol~
ably that recommended by J. \Vood. 'l1bis operation consists in appro:o· 
mating subcutaneously the teadinous margfo~ of the apertu1e, through 
which the protusion has occurt'ed, by means of pins bent at a right angle, 
which nre 1ntroducetl in opposite directions and theu twisted tog·ethcr, or 
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bv means of one or more wire sutures introduced with a curved needle, 
afld secured over a superimposed roll of lint. 'l'he operation is more likely 
to ~uccC'cd in children than in adults, but, even in them, is believed by Mr. 
Wood to be of service, if not in obliterating, at least in diminishing the 
size of the hernial aperture, tlnd thus facilitating subsequent retention with 
a tru~s. J.M. Barton has operated successfully for the radical cure of 
umbilicnl hernia in a child 33 hours old, Ilinkson in one of IO homs, and 
Beaedirt in one of 53 hours, while Stolypinski is said to ba\·e been equa lly 
!'UCCe$~ful in a child within one hour of birth; of 19 similar cases col. 
Jected by Macdonald, including one of his own, 17 terminated favorably. 

Herniotomy.-It i,; ver.v important in t he operation for strangulated 
umbilical hernia, to relieve the constriction without opening the sac, p:u·. 
ticularl.v if this be of larµ-e siu-iti'i implication in the wound being, under 
tber:e circumstances. apt to be followed by a fatal result; hence, as the 
corerin,!rS of tbe hernia are commonly very thin, the surgeon should pro. 
cced with great caution in their di\·ision. The hernia being drawn clown 
and thus made tense, an incision two or thr{'e inches long is to be made 
orer the neck of the tumor at the lower part, nnd usually in the median 
Jinf' i the skin and fascia being divided. the fin ger.na,il or director is slipped 
under the margin of the ring-, which is then nicked in a downward direction. 
If the symptoms of strangu latioa persist, the hernial sar must be opened, 
and any internal source of constriction di\•icled. The omentum, if closely 
adherent LO the inner surface of the sac (as is often the case), should be 
left undisturbed, the gut being carefully returned, and the wound closed 
with sutures. The after-treatment consists in the application of a broad 
compress and bandage, and (if the sac has been opened) in the adoption of 
means to combat the peritonitis which may be expected to follow. 

Fergusson advises, instead of the mcdina incision above described, one 
at the side of the tumor's neck, as in Gay's method of operating for femoral 
hernia. Demarquay al:.o recommends a small lateral in cision, on the left 
side of the sac, but forbid:. any sub::;equent attempt at reduction, believing 
it !'afer to leave the parts in situ, and to rely solel.'' upon the division of 
the neck of the sue to rf'lieve the strangulat ion. Lawson Tait, on the 
other band, advise~ that the sac should be freely laid open, the omentum 
cutaway, and the edges of the ring- parted and st itched together. He repor t:. 
eleven cases thus treated, without a single death. Lucas, Golding.Bird, 
and Walsbam recommend that the ~ac itself should be excised. 

Lu~rnAR IlEH.NrA. 

In this very rare form of hernia, which appears to have been first cle. 
scribed by Petit1 in 1783, the protrusion occurs in the loin, between the 
crest of the ilium and the last rih. In 9 of 29 cases collected by Braun, 
the hernia is said to ha\·e been of traumatic or ig-in. Two were cases of 
double hernia, 12 occupied the left, and 7 the right, s ide, while the side 
a!Tccted in 8 cases was not noted. Additional examples have since been 
rCCQrded by Goi'iselin, Currier, Owen, Hutehin$Oll. and HumP. Herniotomy 
1ras required in but two cases (Rava.ton's and Hume1::i), in the first of 
which it was successful. In Owen's case a. radical cure was obtained. 

INGUINAL liERNIA. 

This is the most common \•ariety of rupture, inguinal constituting about 
two.thirds of the whole number of hernioo obf'erved in both sexes. In 
oblique inguinal hernia, the protruding viscera pass through both the 
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internal and externa l abdominal ring:;;, trnvcr:-ing thus the whole ll'n~th 
of the in,truina} canal ; in direct inguirml hcrnin, the viscera pns~ onh 
through the external abdominal ring. The oblique t'aritty is somctim~~ 
called external, because in it the neck of the hernial sac is plnccd to thr 
oute1· side of the internal epi~astric artery, the direct inguinal ht.'rnia 
receiving the name of inlernal, because in it the neck of the sac jJo; to the 

inner side of the ~amc ve~sel. i\n 
oblique inguinal hernia, in which 
the protrm,ion is still within the 
limits of the in_!!uinnl c1tnal, i::J 
called n. bubonocele, or an incom. 
vlete or interstitial hernia: while 
one in which the protrusion hn~ 
pasi::.cd the external ring- is cnlh•d 
a complete hernia, nnd when it 
octupies tbe Sl'fOtum, au osclieo
cele, or scrotal hernia. 

I. OnL1Ql'E l~GUJNAL Il.ELt~IA 1v 
THE MALE. 

Of this we may recognize fi\'e 
vnrietieEZ, three of which are sud-

~1.{~~·1~;~~ii~~::f~~::~.ni:.; .;~;h~cr:~~~ s~:: o~ ~:~~·'{1y ~e;;l~!~el~;lt tl:x:rbt~o~~S~I'~~ 
in which a congenital defect allows 

tho production of the hernia, while the other two arc yrad11ally developed. 
The distinction is of importance, as the former offer a better pro~pect of 
radical cure, while, at the i:>ame time, if strangulat<'d, they arc Je:-;s apt to 
yield to the taxis than the lotter. 

1. Hernia into the Vaginal Process of the Peritoneum.-Thi~ 
b; the variety sometimei:;spoken of as cunyPnital. As a matter of fact, how

e\·er, the hernia., though most com
mon in infancv. is oceasionallr not 

' developed until late in life-it hcing 
not the disease, but the anatomical 
peculiarity which allows it!l. occur
rence, that is congenital. 'l'he \'agi
nal procf'SS of peritoneum remaining 
pntnlous (pp. 875, 876), tbe hernia 
(wbich is suddenly dernlopecl) de
Sc(•nds nt once into the scrotum, 
where it lies in contact with nnd 
~urrounds the testicle. In somcca~e:-., 

~r~t~~vl~~·iu~~~s !~:~~~:1 ;~~~e~~~:c~~I~ 
the te~ti~ itself is retained in or im· 
mediately out~ide of the in!!u~nal 

~~~f;). ~\~v~hae ~~1~~1i~1r t~ues~>~c0::11~1~~ 
hernia would, but in the latter ~n

Frn. &33.-Hcrnia iuto i·aginnl process or pcri· ~tance would not, be in contl\CL with 

tooeum. (Pmm.) ~~e c~.~~~' ~b~~:\~~j~:jt ;~~~~~~~ 
it,.:elf, its mouth corresponding with the position of the internal n.bdommal 
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ring, and its neck occupying the inguinal canal , w hich is not shortened by 
the approx imation of the internal and external rings, as in t he ordin ary 
oblique inguinal hernia of slow formation. A su b-variety of the hernia 
ioto the vag inal process is the hot11·-glas~;.shaped hernia, in which a con
~trict i on or narrowing of t he hernial snc (vaginal process) exists at some 
point between t he position of the testis a nd t hat of t he extern al abdominal 
rin!!' 

2. Hernia into the Funicular Portion of the Vaginal Pro
cess.-Tbis variety of hernia (w Lich is so mctitnes called " iufo.ntile ," in 
contradistinction to the last-me ntioned, or so
called 11 con::renitaJ!' hernia) is of frec1uent oc
currence. Itis sudden ly developed, and, t h ou.~h 
commoo in infancy, often does not make its 
appearance until adu lt life. The sac is the 
funicular portion of the vairinal process of 
peritoneum (pp. 875, 87()), a.nd the bcrnia. 
when it reaches the scrotum , lies above and ' 
:'cpa.ro.te from the testis, wbich is inclosed in 
its own proper tunic. I have shown, diagram
ma.ticalh·. the structure of tbis form of hernia 
in Fi:r. 534. 

3. Inguino-Crural Hernia. - This is the 
nnrne proposed by H olthouse for cases of :sud- Fm . .53'1.-llcroia into funicular 
dealy de\•eloped oblique inguinal hernia, in portion of vaginal Jlrocess. 
which, owi ng to tbe non-descent of the testicle, 
or to otber causes, t he hernia, instead o f passing down into the scrotu m 
(or labium, in the case of a woman), protrudes outwards a long t he fold of 
the ,troin , presenting somewhat the appear:ince of a femoral liernia. 
Similar to these are the cases in which pro-
longations of the hern ial sac (va,!!'ioal process) 
extend in variOllS directions. within the ab
dominal walls, constituting the inter-pariPtol 
or inter-muscular heroire of Enµ-li.~ h authors, 
the "hn·nfes en his.i;;ac11 of French sur.l!"eons, 
and the inguino-properitoneal hcrnire of Kron
lcin, of Berlin, who has collected 23 cases of 
the kind, onl.r one having been recogn ized dur
in~ the life of tbe patient. 1 

4. Inguino-Scrotal Hernia of Slow 
Formation.-This is the common form of 
oblique inguinal hernia in persons past t he 
middle period of li fe; the hernia 1

' points" at 
the internal a.bdom in nl ring, forming a small Fm.535.-Commoninguino-scrotal 
circumscribed S\\·elling, which is most promi- hern ia. (Prnurn.) 

nent when the patient is erect, and w hich 
transmits an impul:~e when he co11g-hs. A s t he hernia descends through 
the inguinal canal, it pushes before it the parietal layer of peritoneum, 
thus forming its own sac by a proce~s of gradual distention. In this 

or:gi1r~1a~~ 0:r 1~1~: ::.c~~~=:l ~! 1:01~;;:1~~!~11wv~~~i::y \11:11~~~1~t19 :~~~1'.s iii; ~:~s t~~~n~:f;~;~it~,~~; 
lhe presenc+-of an undescended testicle. The alfection was found 13 times on the right., 

=~~i~:~1;tsc:~~ 1tl~=c~;~i~i:ei11t l~e ~~\~a\1:, ~!~~ ~.~~~~tt c~:=~ 1~~tp~~~:13 ~;'~~i1~11G~idii~~~ 
Bird, nnd still another, in a. man , hy Dr Oberst, of Halle. Dr. Dulles has added 6 
nlses to KrOnleiu's collection1 iucluding Ontl of his owu. 



904 SPECIAL HERNIAL 

situation1 it forms a somewhat elongated tumor (B ubonocele), lying 
paru.11el to the lin e of P oupart's ligament, and usually in front of the 
spermatic cord. When the hernia mokes its appearance at the external 
abdom ina l ring, it forms :i tumor of a s.omew bnt A'lobular shape, which, 
however, becon1e5 more or Jess pyriform as t he protrusion cle~cends into 
tbe scrotum. Scrotal he~·nire oftP. n attain an e_no~·mous s ize, h~ng'ing per~ 
haps ns low as t he knee; m such cases the her111a 1s co mm only ir reducible. 
In the descent of the hernia, the in ternal and external rin,!rs are approxi. 
mated, thus shortening the inguinal canal , through which, when the hernia 
is reduced, the llnger may be readily passed (invagi nat ing the coverini:t of 
the hernia.) wiLhi n t he abdomi nal cavity. This is not usually prncticahle 
in t be suddenly developed hernire, in which the ing uinal c11nn.l maintain;;. 
its nornrn l len,!?th. 

5. Encysted Hernia.-This is the "encys::ted hem in of the tunicn. 
vaginal is" of Cooper, and the "infantile hernia" of Hey, of Leeds. I t is 

a ben1ia of s low format ion. and is therefore to be 
disting-uished from the ordi nary" in fantile hernia" 
into t he funicular portion of the voginal process. 
The peculiarity of th is form of hernia consists in 
the versislence of the testicular 01·ifice of the 
funicular po1·tion of the vaginal process of veri· 
toneum, the ventral orifice being doHed (ll. 875) i 
as a consequence of t his congenital defect, thr 
tunica vaqinalis te.~tis extends up to the rxterual 
abdom inal ring, a nd t he hernia, forming its own 
sac from the p.arietal peritoneum, protrudes into 
t he tu nica rnginali :3, which is therefore first cut 
into when an operation is required in a case of this 
kind. This rn r iety of hernia is very rare, and is 
seldom recognized before the parts are expm;ed in 
hel'lliotomv. 

Coverings of Oblique Inguinal Hernia. 
FIG. 53G.-Encystcd hernia. -These are ( 1) tbc ski n, (2) the superfic inl fascia, 

(L1sroN.J ( 3) the externa l spcrmatic or it1tercolumoar fascia., 
( 4) the cremasteric fascia, contnining fibres deri ved 

from tbe internal obliq ue muscle, (5) the fascia propria, internal ~perrnatic, 
or infun<libuliform fascia, corresponding to the fascia transvcr~al i s, and 
(6) the sac, w hich may consist of a dilatation of the parietal periloneurn, 
or of part or a ll of the vaginal process. In the encysted hernia there i1' 
apparently a double sac, tbe true sac being su rrou nded by both layers of 
the tunica vagi nal is testis; lwnce, in laying open the sac of an encysted 
hernia, three layers of serous membrane are divided. 

Though the s ix CO\'erin,!!s abO\'C mentioned are properly described by 
systematic writers, it is seldom in practice t hat they can Uc individually 
recognized, the third, fo ur th, and fifth being common ly blended together 
so as to he indistin,!?u ishable. 

Relations of Oblique Inguinal Hernia.-The spermatic cord i:; 
almo~t in \'ariably bPhind the hernia, its component parts being commonly 
together, but occasionally separated; more rarely the various structures 
of the cord may be spread out in fro11t of the hernia. The position of the 
testicle corresponds with that of the cord , ly ing below and hehind the 
hernia, or very rart'ly in front of it; the hernia and testis are in contact 
in the so-called congenital hernia (into the vaginal proce.11s) and in th_e 
inguino-crural variety, but in all others are separate. 'l'hc .t!PiVa.str~r· 
arte<t·y lies to the inner side of and behind the neck of the hernia. i it is, 11l 
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inguino-.scrotal hernire of long stan?ing, some\\·?at ~eflected from its nor
mal oblique course by the shortening of the tngurna.1 canal, and tben 
pa::se:; upwards and slightly inwards beneath the outer border of the rectus 
abdorninismuscle. 

II. OBLIQUE lNOUlNAJ, HERNIA IN TIIE FEMAT~E. 

Of this we may recognize two n1rictiei;:-one of irndden development, in 
which the hernia descends into the canal of Nuclc, t hi s rnl'iety correspond
in.Q" to the hernia into the Ya!.!'inal process of the male ("congenital" 
hernia), ::ind one of g-radual de\1 elopn1ent. the inguino-labial, co1Tesponding 
to tbe ordinary inguino-Rcrota\ hernia of the male. \Vhen , in a case of 
hernia into the canal of Nuck, the µrotru~ion extends obliquel.v outwards 
in the line of Pou part's ligament. the hernia may lie properly called inguino
crural. The coverings nnd relations of thc~c hernire are the ~ame as in 
the corresponding- hernire of the male, substitut ing merely round ligament 
for !:.permatic cord. nnd lahium nurlendi for scrotum. 

Hernia into the Canal of Nuck is the commonest form of hernia 
met with in !?'iris, and, with the exception of umbilical hernia, is the onl_v 
form which occurs in ff'nrnlt> infant$. It is in t hese casef:., according to 
Kin,irdon. not unusmil to lind the ovary in contact with the hernia. 

Inguino-Labial Hernia, contrar.v to the commonl_v received notion, 
is almo~t as freqn<'nt iu \YOmcn as femoral hernia. 'rhe symptoms are 
rnr.v much those of the inguino-scrotal hernia of the male, except that the 
tumor rarely attains as larg-e a Rize, and is Jess pyriform in ~hape. The 
neck of the hernia is, besides, longer and narrower than in the cot'l'es.pond
ing hernia in the male. 

111. DIRECT INGUINAL HERNIA. 

This occurs in both i:;cxef:.. The direct inguinal hernia is always grndu. 
ally developed, except in the contingency of a traumatic laceration of the 
!litructures immediately 1.iehind the externa l abdominal ring-, when a hernia 
may sudden ly protrude. rrhe hernia" points" 1.iehind the external abdomi
nal ring, and escapes throu.Q" h the space known as Hesselbach 's triangle, 
usually pushing before itself, or separating t he fibrns of. the conjoined ten
don, but occasionally passing to the outer s ide of the latter. Leaving the 
external ring, the hernia reaches the upper portion of the scrotum, where 
it forms a tumor which is more globular in form than that of an oblique 
inguinal hernia. The loog ax is of the sac, moreover, is parnllcl to the 
median line of the body, and itis neck cl o~e to the outer border of the rectus 
muscle-not curving outwards io the line of Poupal't's ligamt:nt, as in 
the case of a hernia which has traversed the entire length of the inguinal 
canal. 

Coverings of Direct Inguinal Hernia.-Thesc \ral'y according to 
the particular part of the triangle of Ifosselbach throup:b which the hernia 
protrudes. In the co mm on form of direct inguinal hernia, the coverings 
are (1) skin, (2) superficial fascia, (3) intercolumnar fascia, (4) filJres of 
the conjoined tendon, (5) transversalis fascia, and (G) the sac. In the 
C?mparntivcly rare instance::-: in which the protrusion occurs to the outer 
~1de of the conjoined tendon, the latter docs not furnish any p~U"t of the 
rnvestments of the hernia, which then carries with it a portion of the 
cremasteric fascia, as in the case of the oblique iuguinal hernia. 
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Relations.-The spermatic cord (or round ligament) pnsse~ almost 
iuvariably along the outer and posterior side1 of the hernial sac, while the 
epigastdc artery also courses along the outP.r side of the snc, arching ubo\'C 
the neck of the latter to reach the sheath of the rectus muscle. 

Anomalous Inguinal Hernire.-It occai;;ionally. though \·ery rnreJ,,·, 
ha.ppens tbat an inguinal hernia escapes, not through the external abdomi
nal ring, but through an abnormal openi ng in the aponeurosis of the ex
ternal oblique muscle, close to the ring. In such a case the spermntic cord 
would not be in direct contact with the hernia. 

DIAONOSJS O:r INGUINAL HERNIA. 

From Femoral Hernia, an inrruinal hernia may be distinguished by oh· 
serv ing ( 1) that it invariably protrudes above the l?'ne of Poupart's liga
ment, and (2) that the external abdominal ring (through which an ingui
nal hernia escapes) lies to the inner sidenf the pubic spine. Ilcore, if the 
neck of the sac be found oatsidP. of this prominence, it may be inferred that 
the hernia is not inguinal. The Dij/'erential Dia9nosis between the vnr
ious forms of inguinal hern ia may usually be made by investig-atin,!! tbc 
history of the case, and by attention to the symptom!=! which have been 
described as characterizing the several varieties of the atfection. In other 
instances, however, and particularly in cases of strangulation , the surgeon 
may be unable to say positively even whether the hernia is oblique or 
direct 

Inguinal Hernia which has not descended into the Scrotum 
is to be distinguished from abscess, hydrocele or hrematocele of the cord, 
tumot· of the cord. adenitis. and undescended testis. 

(l) .Abscess arising within tbe pelvis and pointing in the course of the 
inguinal canal is reducible, and may transmit an impulse when the patient 
coughs, but can be distinguished from hernia by its fluctuating character 
and by the absence of gur.!ding in reducrioo. 

(2) Hydrocele of the (}ord may be distinguished by its elastic, semi 
fl.uctuating character, its translm•ency if low down, the impossibility of 
complete reduction within the abdominal cavity, and the absence of .£.!Ul'· 
glin~. The snme signs may, in the female, serve for the diagnosi~, from 
hernia, of a serous cyst which sometimes occupies the canal of Nuck 
(Hydrocele of the Round Ligament). ~iichaux and Berger ban>, how
eYer, recorded cases in which a hernia was invaginated or encysted in a 
byclrocele of the cord, and thus escaped detection. 

(3) Hamwtocele of the C01·d may be recognized by the existence of fluc
tuation and eccbymosiS;, by the impossibility of complete reduction, and 
by the absence of g-ur,!.din,ir. 

(4) Tumors o/ lhe Cord have a well-defined outline, transmit no im
pulse on coughing, ancl are irreducible. 

(5) Enlarged Lymphatic Glands are commonly situated bPlow Pou
part's ligament; but when a s ingle gland is above, and inflamed, the case 
may be mistn.kcn for one of strangulated hernia, the diagnosis perhaps 
being only cleared up by an exploratory incision. In a ca:;:c of supp~~cd 
hernia which came some years ago under my care, I found the ingu1.nal 
tumor to be glandular, and to be dependent upon cancer or the ''n.grna 
which had not been detected. 

(6) An Undescended Te:;tis occupying the inguinal canal rnny be distin-

1 Todd met with a ease in which the cord passed in rront of the sac, and B. \\'ills 
Richardson with one in which the cord passed on its inner side. 
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guished from hernia by the impossibility of reduction, the absence of gnr
rrling, the peculiar sickening sensation caused by pressure, and the fact 
that there is no testicle in the scroturn of that side. rrhe difficulty is 
grentcr when the undescended testis is inflamed, but here (unless a stran
gulated hernia coexists) the dingnosis mny be made by attention to the 
points already mentioned, and by noting the character of the vomiting

1 

which in the case of an inflamed tC'stis is not persistent, and never sterco
raceou::. 

Scrotal Hernia is to be distinguished from hydrocele of the tunica 
vagi11ahs, h<£matocele, vq,rfrocele, and tumors of the te.<::t'is. 

( 1) Hydror·ele is to be distinguished by its tran::.lucency, its tense and 
semi-ela~tic character, its irreducibility, and the absence of irnpuli3c on 
coughing; it begins at the bottom of the scrotum, instead of at the top, as 
is the cnse with hernia, and is distinctly circumscribed, the cord being 
readily perceptible above it. If a hydrocele of the cord coexist, the diag
nosis is more difficult Congenital hydrocele, in which the communication 
between tbe tunica vag-inalis and peritoncnm persists, thou)!h reducible by 
prer-!'ure, may be distinguished by the absence of glll'gling and by the 
,l!'radual manner in which the tumor reappears when the pressure is removed. 
Hernia and hydrocele may coexist, in which case the hyclrocele is usually 
ia front, and each tumor pre::.ents its own characteristic peculiarities. 

(2) Hrematoale may be distinguished by its history (of traumatic ori
:rin), its irreducibility, the ab:::ence of impul::.e and gurgling, and the dis
tinctnc:::s with which the eord mav be felt above. 

(3) Va1·icocele may be clistingtiished fr om hernia. by making the patient 
lie down and b.v elevating- the sc rotum , when t he tumor, if a varicocele, 
will di::nppear ::lowly and without gurg-lin7; if now the su rgeon press 
gently on the external abdominal ring, and direct the patient to ri se, the 
tumor, if a varieoccle, will be slO\dy reproduced, be,zinning- at the bottom 
of the scrotum, but if a hernia, will not reappear; if, on tbe other hand, 
moderately firm pre::sure be made upon the cor<l below the external ring, 
so as to take off the weight of the ::.uperincumbent column of blood, and 
tbus prevent distention of the spermatic 1,reins, the tumor, if a varicocele, 
will not be reproduced, whereas a hernia will s lip down alongside of the 
finger. 

(4) Tumors of the Testis may be dir-tinguished by tbeir rounded shape 
and solid feel, by the absence of impulse or g-urg-ling-, by their irreduci
bility, and by the non-implication of the cord and inguinal canal. 

TREAT)IENT OF INGUINAL IlERNIA. 

The Palliative Treatment of oblique inguinal hernia consists, when 
the rupture is reducible, in the application of a truss, the pad of which 
should be of an elon.zated shape, and s hould press upon the whole extent 
of the inguinal canal and upon the internal abdominal ring. In applying 
a truss for hernia into the vaginal process, in a child, g reat care must be 
taken not to pree.s injuriou sly upon the testis, if t hi s have not fully de
scended. For direct ini:ruinal hernia., a trur-s is required which slrnll sup
port the abdominal parietes behind the external abdominal ring i a good 
instrument. for the purpose is that with nn "ovoid-ring pad," as employed 
hy i\fr. John Wood. For 'i1Tedacible inguinal hernia of e ither form, a 
hollow pnd, or su:::.pensor.v or bag-trnF;s is to be applied. For inguinal 
hernia in infants, Coates, Lund, and Pye recommend the application of a 
thick skein or wool or worsted, passed around the pelvis and under the 
thigh, with a loop o\·e r tbe hern ial opening. 
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Radical Cure.-Of the numerous ingenious opern.tions which ha,•e 
been ad\·iserl for the radical treatment of inguinal heroin, I slrnll dc;.;cribc 
but seven, viz.: l, Agnew's; 2, Buchanan's; 3, J."Wood's; 4-,)forc\·'~· 
5, .McBurney's; 6, Mn.cewen's; and 7, Bassin i 's. i\lodifications of ·woOd•; 
method have been devised by Spanton, Annandale, and Dowell, the latter 
of whom applies subcutaneous sutures by means of wbat he calls a ":--but
tle-needle," and reports 60 at least temporary successes in a total of 68 
operations. A sim ilar operation is performed by Fitzg-ernlcL Mr. Spanton 
pins together the sides of the inguina.l canal with an in strument resembling 
a corkscrew. 

1. Agnf.w's ~Method -For this operation a special in~trument is re
quired, which retiemhles a hivalve specu ium , and consi8ts of two ~cm i
cylindrical blade8 with handles, with two groO\'CS on tbe inner or concn\•e 
surface of each blade, and a rod and screw to regulate tbe degree to which 
the blades are separated. 

"With reference to my own operation," says Prof. Agnew, "the suc
cess obtained bas not been sufficiently uniform to justify me in speaking 
of it in any other way thnn with distrust.,, An operation similar in prin
ciple, tbou~h somewhat differing in details from Prof. Agnew's, is em
ployed by llir. Croly, of Dublin. 

2. Prof. H1lchanan, of Glasgow, in cases of congenital beraia, in chil
dren, employs an operation somewhat resemblinj! thn.tjustdescribed, except 
that be divides the sac transversely, invaginating the upper portion, nod 
turning- the lower µart downward::; to form a tunica \•aginalis. 

3. Wood's Afelhod.-The most important feature of Mr. Wood's vario~s 
operations consists, as bas been already mentioned, in applying sutures m 
such a way as to effect compression and closure of the tendinous sides of 
the bernial canal in its whole length. The instruments required are, (I) a 
strongly curved needle, eyed nrar the point, and mounted in a firm handlei 
(2) a knife somewhat resembling a tenotome; (3) a strong, hempen thread, 
or sih•ered copper wire i and ( 4) a compress, which, if the thread be u:;ed, 
is to be made of boxwood, glass, or porcelain. 

::~~:'.?~r~'.if ~::i~£;~ ;~::::!}~:~:!r·:~i~~~;~~;~:~~~?:,~:~~E~:~,;~~~:!·~:~;{"~~·!1i~ 
diameter, by means of the knife introduced flatwise. The knees of the patient nre 
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f ~J.~#;1 f~~:~;r~:r~~~~~r~~;~h:~:.~.~g~r,;l:::;;~~f ;~l:;~g~!fa~~~~~~~f ::if ?~i~~ 
:;~;~'.,!~~~~~~\\ i!.~~il;::~~:~;~~:~~~; '~~~~H~:11:::::: ~~:~;,~:~~~E;d:'.:~ !:!;~~~ i.~

1

.~-~~.~:;;; 
~;~\:~'.'.:~~i~!~~l~,i~~ 11: ~~1~i~~~~~·;;,~,;~:~~~:·E1~;~~;~e\

1

~:E~ l·Fl!1~'.'3h~J:.:i1i~·~;;'~ 
r1~~~,~~c.Po'!~~1,~r~~1 f!J;~;t5m~~~~ ~~11~:1it~c\;;1~d i~~~r~17lle}~':',1.!1r.::lt~~)~t~:~~;,8 ~fic~:;~i~r~~1~~ 

t!;r~f]2::~~~~~Ji~!~n;&Jg~er1~J;·;i;:\~~~~;!;:~~::,;[:;~~~~f.~~~~~~~;t~£?.~:~;~ 
the needle carrying: the free end agai11 withdrawn. The tiugcr is now placctl on tbc 
inner siile of the spermat ic cord , just abon~ the pu bie spinl', and pn•sst><l firmly upon 
the conjoined tendon, pushing tliis backwards and 1!1c cort.I outw:irds, :<Oas to foci the 

:~:,:~3;',\:~~ :~~;.~:,~·::~,~"~c';{,~~'.f1·~::]~~1~~~:·~1:~1;:~~:g1~:,,\;;'.~;,~.~,;:~:r;~1,S~~~: 
which now conta ins both ends of the thread anti an intermediate loop; two portion:; 
of thrt.:inl thus cross the lwrnial cirnal, invaginated fascia, and sac, closely e m-

t:~}~;,~:~~~'.I:i:ir~~;;;~f,'.~~~E~i~~f ;~;i~~~~~~~~:~g;~\~1~~l~i~;:~:f ~1~,t~~ 
backtotheotlier end in a" bow-knot." The opera-
tion is complckd b~· the applitation of pads of lint anJ 
aspica bandage. Theknot is untictland the compress 
remo\•edfrom the third to these\·enthday,tht' threads 
being~llowed to remain as setons as long as may be 
tlt~cmed necessn r y. 

(2) Operatirm with lVire.-The preliminary steps 
arc the sa nw a~ when thed1rcad is used, but in passi11g 
theneedlt· f'orthe second time it is unarmed, and with
drawn urmcd with the other end of the wire, t hu s 

~~v:i;~l~el~~;~~Y~~~i:~;! b~i;;~i'~~ ~~~1 :;:r~i~lt~~~i1!:~J 

~~(~j~~~~I:~~~~Il~~ 
(eitherwi!l 11nswer the purpose) and withdrawn; the 
next step is to str1tightc11 and <lruw tlown the ends of Ft0. 538.-Wood's operation for 

~w~~~~~~1r~gt1~~~T:l~~~~r~~~i:'.~r~ 
~~~~~l~If j~@~~:~~~~~~;~~~ 
rn~cruiu pillar, and the other through the external pillar of the ring, the hernial sac 
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being transfixed by hath pins, which were then hvisted together. The pins wert 
withdrawn from the second to the tenth day. 

~:£»·~~~;i·;;~!J~~"~,2~,~~~~.!£~j,-;-~~ ~;l=i.~!.~::£·~;.~;;:~r.~;.;;~~~~~~~;,;:~ 
provt!d fatal. 

Mr. 'Vood's statistics of the operation by his first three methods, up to 
the sear 1885, have already beea given on page 882 j it may be added 
that 30 operations by one or other of these metbods, recorded in the Re
ports of the Boston City Hospital, gave only 8 recoveries, 3 11 fair result~." 
2 deaths, and 17 failures . 

4. Marcy 1s method consists in excising the sac, and closing its neck, the 
internal ring, and the superficial wound, with separate rows of buried ten
dinous sutures. 

5 . .JlcBurney's ..illethod.-This differs from Wood 1s fourth method in that 
after splitting the sac, tying or stitch ing its neck at the highest poiot so as 
to obtain a perfectly smooth surface on the peritoneal aspect of the abdo
minal wall, and cutting away the remainder, the tissues of the sides of the 
wound are stitched together separately, sons to keep the wound ibelf open 
from its base, and iodoforru-gauze is then packed in, in such a way as to 
make sure that healing shall be entirely by granulation from below. 0 Ten
sion Butures" are used to narrow the wound without letting its sides coIBe 
into contact. Dr. i\IcBnrney helie\•es that, contrary to the ordinarily receh·ed 
opinion, strength is gained by secu ring a large amount of cicatricial tissue. 

6. Macewen's Melhod.-In this operation, the sac, ofter reduction of the 
hernia, is separated both from the inguiual canal aud from the abdominal 
surface of the internal ring; it is next transfixed by a suture and pushed 
within the abdominal cavity, where by tightening the suture it is thrown 
into a series of folds, constituting a pad which is then fixed with Rtitches 
on the inner aspect of the ring. The canal itself is then closed by a suture, 
which is mode to transtix the border of the conjoined tendon abore o.nd 
below, and to secure it to Pou part's ligament and the.apoueurotic structures 
of the abdominal muscles. 'l'be patient, as a rnle, does not require to wear 
a truss after the operation. O'Hara modilles Macewen's method by dhrid
iug the neck of the sac bet\Yeen two ligatures, inrngiuatiog the upper 
portion iuto the inguinal canal, and securing it by threading the ends of 
the upper ligature, which are left long, upon needles, making them trans
fix the anterior wall of the abdomen, and tying them externally in a super
ficial wound made for the purpose. 

7. Bassini's method, which bas been successfully employed by Milliken, 
and which, in many respects, resembles \Yood's fourth method, consi~t:; io 
excising the sac after ligating its neck, which is allowed to retract within 
the abdominal cavity, and then reconstructing tbe anterior and pociterior 
walls of the iuguinal canal by the use of sutures. Baxter also fixes the 
stump of the sac within thf' peritoneal cadty, and cloees the opening be.low 
it. Hadra splits the tissues of the abdominal wall surrounding the nag, 
so as to get a broader surface for adhesion. 

Taxis for Inguinal Hernia.-ln employing the taxi~, in a ca.c;e of 
inguinal hernia, tbe pressure must be applied strict ly in the direction of 
the inguinal canal, i. e., obliquely upwards and outwards. lt must, how
ever, be remembered tbat in a case of inguino-scrotnl hernia of I on~ sta~d
ing the direction of the canal itself becomes changed, by the approx1ma.uon 
of the abdominal rings. Bernays recommends, as an aid to the tn:os, a 
subcutaneous section of Poupart's ligament. . 

Herniotomy.-An incision of from two to four inches in length is 
made in the direction of the long axis of the tumor (Fig. 539), so that the 



FEMORAL OR CRURAL HERNIA . 911 

po:-;ition of the external ring will be a little aboYe the middle of the wound; 
the various coverings of the hernia are then carefully dh·ided, until the 
director or tip of the finger cnn be ins inuated beneath the edge of the ring, 
when, if this be found to exercise nny coustriction, it is to be incised in an 
upward direction, in a 
line parallel to the linea. 
alba. The taxis maY he 
then gently emploj·ed, 
wbea it will occasion
nllY happen that reduc
ticincnn bteffcc1ed with
out further trouble, but 
if such 1s not the ca$e, 
the internal riog is to be 
explored and similarly 
dealt with; in the ma
jority of instances, how
erer, the ~tricture is in 
the neck ofthe::-ac it$elf, 
ancl an Opening must Fw.~39.-lncblon for strangulated inguinal beruia. 

then be made of suffi- (FERousl:IO!i'..) 

cient size to allow the 
introduction of the finger, which is passed up to the "eat of obstruction, a 
hernia-knife following and nicking- the stricture in the way described at 
page 89f>. It is a well-estnbli~hed rule tba.t the inci:-.ion in this part of the 
operation should be made directly upwards, in a line parallel to the linea 
alba, so that whether the rupture be of the obl ique or direct variety (and 
thi::; cnnnot always be determined beforehand), the epiga::stric artery may 
escnpe injury. 

FE'.\IORAL OR CRURAL HERNIA j i\lEROCELE. 

In this form of hernia, which is more common in women than in men 
(in the proportion, according to Croft, of nearly five to one), t he protrusiou 
takes place beneath Pou· 
part's ligament, and almost 
invariably to tLe inner side 
or the femoral vein. De
scending through the fr.mo
ral ring, tbe hernia pu!5hes 
before it the parietal layer 
of peritoneum (thus form
ing its own "nc), with the 
dense layer of areolar tissue 
which normally closes the 
ring and i:i known as the 
Heplttrn crurale; passing 
downwards along the cru. 
rat canal, in the inner com · 
partmcnt of the sheath of 
the femoral ,.e8sels, the 
hernia changes its court"e 
upon arriving at the sa.pbe
nous opening, and, turning 

~~:w:;its;ifo~~~1ie;as~~~~r~n~ :~ri~;~~!;~~ ;,~;:::~iit~;;
2

~~'.:~::!~g~~;i~~f;:~E~ 
curves upwards on to the iE.~.> 
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fa.lei form process of the fascia lata and lower portion of the extrrnal oblique 
tendon, lyillg at this point bcueatb the superficial fascia a.nd !:ikin. 

Varieties.-SC\'ernl \'aricties of femoral hernia are described l>y !:i\'F

ternatic writers. Thus, when the rupture is st ill within the crural cana·I it 
is called incomplete, being complete when it bas passed the sapbenouis 
opening. Another di\•ision is founded upon the relations of the ~ac to the 
internal epigastric and obliterated umbilical urterics, the comnlon form, in 
which the mouth of the sac lies between these vessels, being called middle 
crural hernia, and the rare varieties in w bich it li es to the outer ~icle of the 
epigastr ic, or to tht:: inner s ide of tLe umbilical artery, being called, rel'pce
tively, external and internal crural hernia. LeGendre bas described l'our 
rare var ieties, to which Birkett bas added a fifth: these are (1) tbe pecli
neal crural, or hernia of Cloquet, in which, after passing the femoral ring, 
the hernia turns within and behind the femoral .,,·essels, re ting 011 the pec
tineus ruus.cle i (2) the hernia through Gimbernat1s ligament, or hernia 
of Laugier, the anatomical peculiarities of whieh are sulficicntly e;.;pre:-.~ed 
by its name; (3) the hernia with a divert1culum th1·ough the cnbriform 
fascia, or hernia of Hesselbach, iu which the hernia protrude!:l through 
several opening-ii iu the criOriform fascia, getting thus a Jobulated appear
ance; (4) the hernia with dive1·ti<:ulu111 throughthe superficialfast.:ia, or 
hC'rnia or Cooper1 which, m1tlal1·s rnutandis, i!-3 similar to that last men
tioned; an<l (5) tbe hernia e.'Vle,rnal to the femoral ve1:Ssels, or hernia of 
Partridge. Te8sier bas recorded a case, to which KrOnlein gives t.he name 
of cruro-p1·operito11eal hernia, in which ao additional sac existed between 
the peritoneum and abdominal wall, in the cellular tissue of the pehis aud 
side of the bladder. A similar case bas been successfu lly submitted to nu 
operation for radical cure by C. J. RossandeL', and Golding-Bird has rC'
portecl a case in which the additional sac pitssed downwards into the right 
labium. Other cases have been recorded by Baron and Tansini. 

Coverings.-'l'be coverings of an ordinary complete femoral hernia 
are (1) skin, (2) superfic: ia l fascia, (3) cribriform fascia, (4) crurn l sheath, 
(5) septum crurale, and (6) sac. 1.'be septum crurnle and adjacent portion 
of tbe crural sheath are commo nly matted together, con~tituting the fascia 
prop1'ia of Cooper. The coverings of an incumplete femoral hernia are 
the same, substituting tbe folciform process of the fascia lnta for the crib
riform fascia. 

Relations.-Tbe femoral vein lies close to the outer side of the hernia, 
and separated from it merely by a septum of the crural sbeath, tbt: epigas
tric artery is above and to its outer s ide1 while tbe spennaticcord or round 
ligament passes a lmost immediately above it on tbe inn~L' side. 'l'he obfu
rator artery, when, as not unfrequently happens, it arises from the external 
iliac, common femoral, or epigastric, instead of from the internal iliac artery 
(as in the normal condition) , usually descends on the outer side of the crurnl 
ring to reach the obturator foramen, but occasionally skirts along the free 
border of Gimbernat's ligament, when it would almo~t completely encil'cll' 
the neck of the hernial sac. Jn the rare cases in which the hernia escapes 
externally to the femoral ves!:lels, the cfrcumfie.i; ilii artery would lie to 
the outer side of the snc. 

Diagnosis.-Femoral hernia seldom attains a large size, appearing 
usually as a firm, tense, rounded tumor, on the inner side of the femor~l 
ve8sels, and invariably originating below Poupart's ligarnent-thoug~ it 
frequently passes above that structure, as it cur\' CS upwards after emerging 
from the saphenous opening. \V hen of large size, the appearance:; are 
!somewhat different, the tumor then being often soft au~ doughy! eren 
though strangulated. 'l'he diagnosis of crural from inguinal her1n..a, cao 
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ahrn\"s be made by observing the relations of tbe neck of the hernia. to 
Poui)art's ligament and the spine of the pubis, as pointed out at page 906. 
Obturator hernia can be distinguished by noting its deep situa.tion and the 
freedom of the femoral ring. Enlarged lymphatic glands may be mis
taken for crural hernia, but can usually be distinguished by observing that 
there is more than one tumor, and t hat there is 110 impulse ou coughing, 
and by attention to the history and progress of the case. As, howe\"Cr, t~ 
strangulated femoral hernia may exist behind an enlarged gland, in any 
ca~c of doubt an exploratory incision should be made. The ~ame course 
may be necessary if symptoms of strangulation occur in a case in which a 
fatty or_cyi;~ic grovith o~cupies tbe region of the femornl ring. F~r the 
(liagnos1s of crural ~ernta from psoas abscess, see page 723. A dtlated 
and varfro,.;;;e comlilion of the saphena vein mfl.y be distinguished by the 
absence of gurg-ling on reduction 1 and by the return of the tumor when the 
patieot stand13 up, C\'en thouf!·h pressure be made at the crural ring. 

Treatment of Femoral Hernia.-The Palliative Treatment 
consists in the application of a \Veil-fitting truss, "·hicb, in ordinary cases, 
~bould be furni!:ibecl with a small and conHx pull, made to press just below 
Poupart's ligament and a little to the outside of tbe pubic spine, in the 
line of the crnral canal. If, however, aR is sometimes tbe case, 1.be whole 
crural arch be muc:h relaxed, a large and rather flat pad is preferable, in 
order to press Poupart's ligament against the body of the pubis, nod thus 
approximate tbe walls of the canal. A hollow-pad or bag-truss ruus.t be 
employed if the hernia is irreducible. 

Radical Cure.-Mr. Wood bas described an operat ion in which wire 
ii:;. u~U in the same manner as in bis second method of treating ingu inal 
hernia, ancl by which 11 tbat part of the tendinous crural a rch which O\'el'
rides the 11ec:k of the sac is drawn backwards and downwards, a11d be
comes adherent to the pubic portion of the fascia Jata." Billroth, Czerny, 
nnd Scheele stitch the central part of Pou part's ligament to the deep fascia 
or middle septum of tbe femoral sheath ; Bergen cuts away the Hae and 
secures the stump above Poupart's ligament, which he fastens to the sheath 
of the pcctioeus i Salzer turns up a Hap from the pe<:tineal fascia and at
taches it to Pou part's ligament; while Lauenstein and Cushing i1n·agioate 
the sac ~omewhat after the manner of Macewen in cases of inguinal hernia. 
Cheyne ties the neck of the sac and fastens it to the abdominal wall, and 
then fills up tbe cn1ral canal with a Hap derived from the pectineus muscle. 

Taxis.-fo applying the taxis in a case of femoral hernia, the thigh of 
the affected side shou ld be strongly flexed, rotated inwards, and rarried 
well across the oppo:; ite limb, so as to relax the crural arch. Pressure is 
to be made in accordance with the direction of the descent of the hernia, 
l'iz., first dowmvards, so as to clear the falciform process, then Uackwards, 
and finally upwards in the line of the crural canal. The taxis is Jess likely 
to succeed in femoral than in inguinal hernia, antl the proportion of cases 
requiring herniotomy is therefore greate r. .Moreover, t here is less time 
for delay, as strangulation in crural rupture is commonly of the acute 
variety (St!e p. 889). Roux reports a case of stranguhtted femoral hernia 
successfully reduced by ta.xis appl ied through the vagina. 

Herniotomy.-'l'be external incision may vary according to the fancy 
of the operator, some surgeons preferring a single longitud in al inci:sion, 
nther:s one which is oblique and parallel to Poupart's ligament1 while still 

others combi ne both, thus,'J 1 · or make a s lightly cuned cut oYer 

tbe pubic s ide of the neck of the tumor, re11ching one inch abo,·e and one 
or two below the crural arch. 1.'be superficial coverings having been 

58 
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<lidded, the condensC'd layer formed by the septum crurnle and erural 
sheath .<fascia propria) is ca~tinusly opened, so as to expoi:-;c without 

~';~du ~I~~ 11!a ~J~ 0o~atcbe e~ ~1~e~~~f;ro~8 :h;;~~:;~c~l i~~ct~~f,0~~:/~cu~~~~ii:11~~·~:'~~a:, 
sharp edges of Gimbernat'::; ligament and the fnk:iform process at their 

~~~n~11~~{u~~c~~~ 1~~~~'.~;i::~u::~~1~~= ;0~r~i:;l~~~f~~~~~~e~~J~~~1~!~;~~~~~~l 
If reduction cannot now be effected, nny constricting fibres of the fasci~ 
propria whicL may have been left are to be carefully f:en•red, when, if the 

hernia be still irreduci
ble, the sac must be 
opened, and the ~ilric
turc sought for and 
divided with the pre
cautionscle~crihed on a 
pre\'ious page. Jt is 
:50metime:; po:-;sible to 
relie\·e the btranguln
tion b.,- nicking Gim
bernat's and ller'g 
ligaments outside ~or 
the fascia propria. Jn 
the majority or iu
~tance::i, howc\·er, till' 
stricture is in this 
!'tructureil$elf,re<1uir

F10. 1541.-Incision for strangulntcd femoral hernia. (FKRGJ.:MON.) i ng it to be laid open 
in the manner ahove 

dei::cribed. 'fhe fascia propria, when much thickened and congested, may 
be mistaken for the hernial sac, or for a mass or omcnturu. It has not, 
bowe\'Cr, the arborescent arranµ-ement of ,-ess£>L~ whicb characterizes the 
former, and is more rounded and uniform in appcorance than the latter. 
'rhe direction in which the stricture is to be di\·icled, whether the $UC be 
opened or not, is in\·ariably upwards and fnward8. An outward incision 
might wound the femorol vein, one upwards and out.wards the epiga::itrit 
artery, and one directly upwards the spermatic cord, while an inward in
cision would divide Gimbernat's ligament onl~-, and therefore probably 
fail to relieve the constriction. The only poi::~ible ri~k in the ioci~ion up
wards and inwards, is of wounding the obturator artery, in the rare ca;.;e~ 
in which this veR$C} wind<::: nround the neck of the ~ac (page 912). 'l1hi1-
da11ger may be obviated by employing a knife with a concealed blade, as 
advised by Corley and Hayes, or by slightly blunting the edge or t~c 
hernia-knife, which will then push the \•esi::t·I before it, while it will ?till 
he sharp enough to divide the fibrous band~ which impede reductton. 
Wyeth ad\·ises that the point of the kniff' should be kept firmly prC:"!'Crl 
again~t the pubis during tliis step or the operation, as, ir the cutting edgl' 
does not pa$S beyond the ligoment, the artery cannot be wounded. A~ 
already mentioned, a ver_v limited incision i~ ~ufficient. Should the obtu
rator artery be accidentally wounded, hemorrhng-e from either t·nd mw-t 
be arrested hy torsion, or, if this fail, by the application of a ligature. . 

Herniolomy by Gay's ~fethod.-An incision about an inch io length 1~ 
to be made on thP inner side or the tumor, near the neck of the ~ac, and 
the Yarious tissues cautiou~ly divided until a concealed bistoury en? lw 
introduced Hatwise between the neck of the :.:ac and the inner margin or 
the crural riug. The edge of the knife is then turned towards the pubi~. 
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when, b~· projecting the blade, the stricture is readily divided. The E<mnll 
lateral incision which is prncti~cd in this mode of operating, was highly 
commended by the late S ir Willinm Fergusson, who declared that be 
rnrcly employed any other. This distinguished surgeon, however, ltppar
ently completed the operation with the ordinary hernia-knife, instead of 
with tbe bislouri cache, as originally addscd by Gay. 

OnTUllATOR HERNIA.. 

In this rare form of hernia, which was fir:;t described by Garengeot, the 
protrnsion takes place through the obturator forumen, forming in ::5ome 
ca~es a \Hll-rnarked tumor in Scarpa's triangle, though, in other instance5, 
not e\·eu the slightest flllne$S of the part has been perceptible. rrhe affec
tion is commoner in women than in men, and the hern ial sac (which is one 
of gradual dc\'elopruent) i8 nlways small, not unfrequently containing o. 
portion only of the calibre of the bowel. Obturator hernia is occasionally 
complicatccl by the coexi::;teoce of femoral or inguinal bemia, and, in a ca,;e 
recorded by llilton, tbe sac of an obturator hernia wn::.; found on either :-0idc 
of the bod,Y. The position occupied by an obturator hernia is in Scarpa'::; 
triangle, bebincl and somewhat to the inner side of the femoral vessels, and 
to the outer side of tbe adductor longus tendon ; the hernial tnmor is 
covered by the pectineus muscle. Zoja, an Italian surgcon1 has recorded 
a case of obturator cystocele. 

Diagnosis.-Wbeu the protrusion is pereeptil>le, the case may be 
diagno::.ticated from one of femoral rupture by observing the position of 
the tumor in relation to the femoral artery and body of the pubis-the~c 
&tructures lying behind the tumor in the case of a crural, but in front of it 
in the case of an obturator, hernia. When no swelling is observahle, the 
S)·mptoms of strangulation being at the same time pre::;ent, the diagnosi::; 
of obturator hernia may be made, according to Birkett, by attending to 
the following particulars: ( l) there is often a history of colicky pain~ pre
riously felt in the pelvic region, sometimes relieved with n.n accompanying 
sen~ation of something having slipped back into the abdomen i (2) the 
evidenceo of strangulation may hoxe been preceded hy u sudden and violent 
pain a.t tbe inner and upper part of the tbig-L; (3) cramp in tbe abdominal 
mu!>cles, rather than pain within the abdomen, 111a~: be complained of, 
obvious!\· due to relfoctcd irritation from the cutnncou1' filaments of the 
obtnrato·r nerve; (4) pain in the course or tbe distribution of' the obturator 
nerve-a nry signi6cant symptom, the value of which \Yas first poiuted 
out by Bow~bip-may be induced or inerea!-ied by rotating the thigh out
wards, and thus putting the obturntor muscle on the !'itretch; (5) pai11 may 
be elicited by making prei::.suru over the external ou tlet of the obturator 
canal, comparing the effect on either side of tbe body; and (6) pain may 
be elicited by pressing on the pelvic outlet of the canal with the fin .~cr 
introduced into the vagina or rectum. Grunberg con:-;iders pain and tender
ne~!I over the pectineus muscle a sign of much value. 

Treatment.-If the hernial tumor be perceptible, an attempt may be 
made to effect reduction by means of the taxi~; but if this fail, or if thrre 
be reason to ~uspect the existence of strangulated obturator hernia, thoug-h 
no swelling can be recogniied, an exploratory operation should at one(' he 
resorted to. A longitudinal incision about three inches in extent may he 
made, beginning a little above Pou part's li gament, an cl passing down wards 
on the inner side of the femoral vessels. rrhe pectincus muscle being 
di\'idecl, nnd the fibres of the obturator separated with the director or 
handle of the knife, the !:mC of tbe hernia, if tbcrc be one, will be exposed. 
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The taxis should now be tried again, when, if !-itill u11r-.ucce:isful 1 the ~nc 
should he opened, and the stricture cautiour-.ly diridcd in an upward dirt.'C
tion . Bil'kctt bas collc('ted twenty-five recorded ca~es of strnngulatNl 
obturator hernia, in fourteen of which the nature of the affection WllB not 
discovered until after tbe palient's death, whi le in one the symptoms 
disappeared spontaneously without treatment. Of the ten ca~cs recogniZt'd 
during life and submitted to treatment, four rcl'onred and ~ix clie<l. The 
taxi~ was employed in two cases with one recO\'Cry, and herniotomy in 
tiiX cases with three recoveries. In one ca!'le (Hilton's) the diagno .... is was 
not made until after the pcrforma.11ce of laparotomy (the 1n1tient dyin1t), 
and in another, in which the integuments were becoming gangr<'nou~ when 
the case was first seen, the patient died the day after the establishment of 
a fecal fistula. .Additional fatal C'ases of obturator hernia have been re· 
corded by Griinberg, '!'bring, Cou lson, and Rehn-the paticntR or the two 
last-named surgeons having submitted to laparotomy. B. Schmidt hn.s 
collected 25 cases in which obturator hernia. was d iagnosed during the lirl• 
of the patient; the taxis was employed in 8, and operative measure:; in 17 
ca:-::e.::;, but only 5 out of both cnte7ories ended successfully. Sueees:--ful 
operations for obturator hnnia ha\·e recently been recorded by llas:"-l.'1-
wander and .Morrant Baker. 

l)ERINEAL IlERNIA. 

In this form or rnpture, the protrusion occupies the perineum, and i:i 
plnced usually betwE'en the rectum anil prostate in the male, aud bctWN'U 
th(' rectum and rngina in the female, but, occnsionally, on one or other 
~idc of the anus. Perinea! hernia, which is more common in women thun 
in men, is readily reducible, and may be kept within tbe pelvic cavity by 
the use of a pad and T baodagP.. 

PuDENDAL OR LABIAL HER~JA. 

In this variety, the hernia occupies one of the labia majora, de::;cending 
between the vagina and the ram us of the ischium. Pudenda! Lernia i:; to 
be diagnusticated from inguino-labial and from femoral rnptnre, and from 
cysts of the labium and of the canal of Nuck, the so-called hyclru('ele of 
that part. From ingui110.lobial hernia, it may he dil'-tinguisbed by the 
parallelism of its axis with that of the vagina, hy the non-implication of 
the inguinal canal, by its rounded rather than pyriform shape, and by its 
position alongside of the ram us of the ischium instead of o\·er the body of 
the pubis; from fem01·al hernia, by the position of the neck of the hernial 
sac as regards the ramus of the iscbium, this bone lying externally in the 
cns.c of pudcndal, and internally in the case of crural rupture; and from 
cystic growths, by their irreduciliilit.v, their ten~e nod resi::;ting cbaractcr1 
their gradual increa5e in size, and, in manv in~tnnce~, tbe pos~ibility or 
completely isolating them wi1h the fingers. ~'l'he treatment con::;i!'b in the 
introduction of a suitable pessary, or in the ripplication of an elastic ba?tl
age. Should strangulation occur, and herniotomy be required, the &tnct
ure should be dirided in n.n inward direction. 

V AOINAL HERNIA. 

The protrusion occupies either the anterior or po~teri or wall of the 
vagfoa, and may produce discomfort by com1u·e!o;~ing either the rectum ~r 
urethra. 'l'he treatment consists in the use of n suitable pessary or ela&llC 
bandage, and in the employment of the catheter, if there is any difficulty 
in evacuting the contents of the bladder. 
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I scmA'rJC on ScrAT IC IlERNJA. 

The hernia protrudes through the sciatic notch, usual ly below, but some
time:;; above, the pyriformis mu scle, and projects beneath the gluteus 
maximus. Tbe tri:atment consists in the application of a pad aud e lastic 
bandage; ::.hou ld herniotom)' be req uired, the stricture shou ld be divided, 
a::; recommended by Sir Astley Cooper, in a forwa rd direction. An intcr
e:;ting example of thi=- rare form of hernia has been reported by Cl'Ossle. 

CHAPTER XLIII. 

DIS1':ASES OF INTESTI NA L CANAL. 

JNTESTINAJ, 0BSTHUCTJON. 

OnsTRCCTION" to the passage of fecal matter a long the intestinal cana l 
may be clue to nrioos causes, some of which produce acute symptoms and 
often terminate life in the course of a few days, while others act compara
ti\·cl.v slowly-the obstrnction in these cases not unfrequently y ie ldin g 
spontancousl.v, and, even when proving fatal, not doing so for a consider
able period; hence the customa ry di\·ision of cases of inteRtinal obstruction 
into two classes, the acvte and chronic, a di\'is ion which is conven ient for 
purposes of study, and will, therefore, be retained, tbougb in practice 
cases wi ll often be met witb which nre on 
tbe border-line between the two \·arieties, 
the a<·ute forms of obstruction sometimes, 
a::; w<!ll marked hy P ollock, sub::-.idi11.z into 
the chronic, while, on the other hand, the 
chronic cases may at any moment become 
acute. 

Acute Intestinal Obstruction.
The most frequent causes of this form of 
obstructiou a re ( l) congenital malforina
tirms; (2) the impoctionof foreign bodies, 
~all.stones, etc.; (3) invagination or in
tu~su:iception-the upper scg-mcntofbowel 
commonly slipping within the grasp of the 
lo\\'er, like t he finger of a glo"e when it is 
taken from t he hand, t hougb occasionally 
the lowerseg-ment is inva_!.!inated into tbe 
upper, constitut ing retrogra~e intus.;;;us
i·eption; (4) twisiing of the bowel upon it
"'clf-volvulus-commonl\•connccted wit h 
abnormal elongation or the mesenteric at
tach ment of t he affected gut; and (5) 
internal filranyulation, clue tQ the binding 
down of the bowel by a diYerticu lum, or 
Uy a. band of organized lymph, to the pro. r'w. &12.-Tnlernal s trnngul:uion hy a 
tru8ion of the gut through an opcrture in di\"erticulum. (Pnum:.) 

the mesenter.r or omentum, etc. Symp-
toms of acute obstrnction may a lso occu r in the course of inflammatory 
a.ffedions of the abdomen, such as enteritis, peritonit i:s

1 
or typbliti~, or (as 
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already mentioaed) in cases of chronic obstruction, espccialh· from cam·er. 
ous di!iease of the bowel. Sposm, without organic cbangC, i~ considered 
b_\' some authors to be capable of producing acute obstruction; but tbougb 
the possibility of such an event may not be denied, its occurrence mu~t be 
extremely ra.re. F. Jordan belie\'es tbateithcr acute or chronic obstruction 
may resu lt from fa.tty degenerat ion of the muscu lar wull of the bowcl.1 

Symptoms of Acute Obsti ·uction.-These are usunlly well nHt rkcd ; tbc 
patient commoaly experiences intense pain, 2 often refe rred to a particular 
~pot, accompanied with great vital depres1'fon, and occasionalh' ab!'olutc 
:;yncope. Vomiting, a.t first of the gastri c and subsequently of ihe intesti. 
na l contents, and complete constipation, quickly ~upcrvene, tbe abdomen 
at the same time becoming tende1·, swollen, and lympanitic, and the inter. 
ference with normal peristalsis causing tbe bowels to roll o\·er each other 
with loud borborygmus and gurgling; tbe motions of the inte!:tine, if tbe 
abdom inal parietes be thin, may be fe lt OL' emu seen externallri and may 
sometimes be obsen·ed to cease suddenly at some particu lar point which 
corresponds to the seat of ohstruct ion. Unless relief be :speedily obtained, 
death ensues-either from simple exhaustion, or, more commonly, from 
peritonitis, gangrene, or both-the du rat ion of the ease rarely exceeding a 
week or ten days; in cases of intus5u~ceptio n , the inrn.ginated portion of 
gut is occas ionally sepa rated by i;:;Joughing, and di;;cbarged per anum, the 
continnity of the bowel being maintained by previously formed adhcJSions, 
and ~pontaneous recovery thus following. 

Chronic Obstruc tio n.-Tbe most common causes of this rnriet\· of 
obstructiou are (1) fecal accumulations; (2) stricture of the bowel, o.rten 
of a mal ignant character; (3) in.flarwrnatory changPs in the bowel, result. 
ing from injury; (4) chronic peritonitis (often tnherculous), or abdominal 
absr·esses; and (5) abdominal fll'm.ors of various kinds, whic:h may com 
press and thus obst r uct the adjacent portions of inteatine. 

Symptom.s.- l n the case of chronic obstr uction, con.<;lipation is the ruo::.t 
prominent i;:;ymptom; there is ~eldom any acute pan1. and comparati,·ely 
slight constitutional d isturbance, while the vomiting is not con~tant nnd 
does not assume a stercoraceous character until much later than in ca~es 
of tbeacute variety. Abdominal distention, tboug-b ultimately well marked, 
is slowly dc\'eloped, and life may be prolonged for JSiX weeks or more, re
covery even being sometimes obtained after the per:;istence of complete 
oh~truction for t hi s period of t ime. 

Sta tis tics of Intestina l Obstruc tion.-The statistics of iotestinal 
oh~trnction were particu larly inrnstigated by W. Brinton, who found, 
from an analysis of 12,000 post·mortem examinations taken promi~u. 
ou::;l_r, tbat, excluding- hernia, intest inal obstruction caused death in one 
out of 280 cases. Of the fatal cases of obstructed bowel, a.bout 43 per 
cent. were due to the existence of intussuSception; 3Jt per cent. to inter
nal strangulation (by bands, etc.) i 1 it per cent. to strictures, or to tumor:; 
implicating the intest inal wall; and 8 per cen't to tw isting or the gut upon 
itself. 'l'be figures given by Leicbtenstern and Fitz differ somewhat from 
these, the former gidng the proport ionate numbel' of cases of intm:isusc('p-
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tion and strangulation as 38 per cent. and 26 per cent. respectively, and 
tbl'! latter as 32 per rent. and 3-i pC'r cent. 

The locality of the lesion, according t? Brinton's ~tatistics, is (in the 
cast' of intusSllsreption) the junrtion of ileum and crec11m in 56 per cent., 
the ileum alone in 28 per cent., thc.feJunttm in -1- per eent., and the colon 
in 12 per cent. of tbe whole number of instances. The corre:;;ponding per
ccnta.!(eS derived from Bulteau 1s statistics of 763 cases show for the ileo
cretal junction 51.4 pC'I' cent., fo r the small intestine 28.8 pe1· cent., anll 
for tbe large intestine 19.8 percent. In obstruction from in!Prnal strang11-
lation (liy bands, etc.), Brinton found the part affected to have been the 
small intestine in 95 per cent. of all cases; whi le, on tbe other hand, stric
tures and twistings inYoh·cd tbe large infe13tine in 88 per eent. of all cases. 
Essentially similar results are obtained from Bulteau 1s and Leichtenstern's 
statistics. The sexes are almost equally liable to most of the causes of' 
intestinal obstrnction, but impacted gall-stones arc four t imes ns common 
in women as in men 1 while on tbe other hand, according to Lcichtcnsteru 
and Fitz, intussusception is nearly twice as common in the male as in the 
female. 

Diagnosis.-It is of the utmost importance, in undertak ing the treat
ment of a. case of intestinal obstruction, to ascertain ( I ) \Yhethcr it belongs 
to tbe acute or to the chronic variet_r, and (2) to what cause thl" obstruc
tion is. due. Fl'om Dr. Brinton·s statistics, quoted above, it will be seen 
that of the aculd (fatal) cases rathe r more thn.n half (43 to 3V·~) are clue to 
intussnscep! ion, while of the remainder about foll r- fifths are due to internal 
strnogu\ation; and as tbe treatment of these conditions is not the same, 
their diagnosis becomes a matter of great interest. 

lntii~sia;ception is by far the most frequent cause of obstruction met 
witb among infants and young chi ldren, and is sometimes traceable to the 
di:;turbance created b.v polypi of the bowel, by intestinal worms, or even 
by mass~s of undi.zested food; it is especially ch:iracterized b_v a constant 
desire to go to stool, and by the discharge from the rectum of mucus, with 
liquid or coag-ulated blood. The perpetual desire to defecate is considered 
by Pollock almost patbognomonic of invaginatio n. Stercoraceous vomit
ing is not as uniformly pre:-:ent in this as in other varieties of acute ob. 
structioo. Jn many cases, if the abdominal wall he tbin 1 an elongated 
tumor, the shape of which has been compared to that of a sausage, may be 
distinctly felt by palpation, usuall.v at the left side, iind, in children at 
least, the invaginated gut may often be felt by the introdurtion of the 
finger into the rectum. Tbe r ig-bt side may be flattened, from the d is
placement of the crecum, a symptom which is known as H Dance,s ~ig-n," 
from the name of the surgeon who first pointed out its significance. The 
tumor of fecal accumulation is usually felt at the right side, and miLy be 
made to pit by firm external pressure-a pnthognomonic sign, according 
to Sawyer, of Birmingham. 

lnlernat Strangulation is most common in the periods of adolescence 
and early adult or middle life. I ts most characteristic symptom is the 
occurrence of intl"nse pro:;:tration or i;;yocope. 

Twisting of the Bowel is u:;ually a n affection of advanced life, and com· 
manly involves the sigmoid flexure of the colon, its next most frequent 
seat being in the neighborhood of the ileo-crecal valve. True knotti11g of 
the howel bas been oLserved in at least three cases, recorded by Parker, 
~ruber, and ilf. \V. rraylor. In ob.struction from. twisting, the abdomen 
18 often unevenly distcuded i one ~icle (usually the right) being flattened, 
whi le the other is tympanitic. Thi:; flattening of the right side might be 
mistaken for that seen in intussu:-.cept ion (Dance's sign), but the sausage-
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like tumor of iavagination is widely different from the tympanitic swelling 
of Yolrnlus. 

Hlrictures or Tumors (causing chronic obstruction) affect the lower 
bowel much more commonly than the upper, and the diagnosis can nstrnlly 
be made b.v ioquiring into the history of the case, and by an examinn.tionpe1• 

an11m. The history of the case will likewise ~erve for the purpose of ding. 
nosis, .:;hould arute symptoms suddenly supervene under the circumstances. 

In order to determine what part of the intestinal canal is the seat of 
obstruction, it is to be borne in mind that when the symptoms are acute, 
the lesion (unless the case be one of twisting of the gut) is usually situated 
in the upper bowel, while chronic obstruction commonly im'olves the large 
intestine. Obstructiou below the descending colo11 can generally be recog. 
nizccl by careful exploration of the rectum. The period at which vomiting 
occurs is earlier in proportion to the greater proximity of the scat of ob
struction to the pylorus; moreover, the higher the point at which peristal
sis is arrested, the less, as a rule (according to Hilton, Bird, and Barlow), 
is the amoun't of urine secreted, though it is c1uite possible, as maintained 
by Illlbcrshon, Leicbteustern, Treves, and others, that this is because 
high ob1'truction is usually of an acute character, and that the anuria 
really depends rather upon the tightnes;;s than upon the locality of the con
striction. Finally, careful palpation of the abdomen may, if the parietes 
be thin, serve to point out more or less exactly the point at which the 
bowel is obstructed. 

TnEAT:>.lENT OF INTESTINAL OnsTRUCTION. 

Certain indications are common to all cases of intestinal obstrnction. 1 

Bearing in mind that the most desperate cases sometimes terminate in 
spontaneous recovery, the surgeon should in tbe fJrst place endeavor to 
obviate the tf'ndency lo death by relieYing pain, dimi11isbing peristaltic 
action, preventing distention, and maintaining the patient's strength. 1'he 
first and second objects arc be:-t accompli:-bed by the free aclmini:stration 
of opium (whirh may be aclvautageou~l .v combined with belladonna), and 
preferably in the solid form. From half a. grain to a grain of the Extractum 
opii of the U. S. Pharmacopreia may be given every three or four hours, 
or at such intervals as may be thought proper. The third and fourth 
objects arc to be accomplished by the administration of concentrated food 
in small quantities and at frequent intervrtls. It is obviously dcsiruiJle 
that, in order to prevent distention, the bllLk of the fooJ, and c~pecially of 
liquid, introclucecl1 into the stomach, should be as small as possiUle; and for 
the same reason the exhibition of purgatites by the mouth should be 
~trictly interdicted. Kussmaul, Cairn, Senator, Hasenclcver, Chantemesse, 
Fauche, Kuhn, Whitaker, and others advise washing out the stomach, 
so as to lessen the amount or fluid above the scat of obstruction. Large 
and repeated enemata of warm water, or, which Ilcad prefers, warm oil,' 
admini:~tered through a Jong tube, are, moreover, of the greatest mine, 
serving in different cases to effect disintegration of fecal accumulations! to 
alter the position of the bowel and thus cause the disappearance of a twist, 

th~ !~~~~o~~l~~1~~1~J%:"~: ~ecc:::::r et~a~~h1~~~;;1 i~t:i;Y ti::e1~!;1~i~e8st\'~a~~~~~~1~t:~~
1

~ is apt to occur. 
2 Cases have been recorded by Li bur and .Jatt:i, in which cures were effected by thfl 

:~1~c=~~ :~i!~~=crt;~~~:~:~~u ~~~~~~a b~~a~~~;~~~~ ()~ ~o~~ue::~~ ~:e~a~rt:;~~ ;~:;·etl ~!~~: 
ctissful iu a case recorded by Kormann. 
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or en!n possibly to relie\'C intussusception by pushing up the in,·ap:inatccl 
gut; the last-mentioned result could. however, only be obtained in ver.\' 
recent cases, on acrount of the rapid formation of adhesions between th(~ 
two portions of intest ine which are iiwolnd. Mory records two ca~es 
cured by injections of ether, alcohol, and fC'nnel-wa.tcr. Inflation of the 
largf> 'intestine with afr, introduced through the rectum by means of a 
Jong tube and stomach-pump, ha$ occasionally prO\'C!d ::;ucee~sfu l in rclie\·
in.z the ob~tructiou when all other measures ha Ye failed, and should cer
triio\~r1 I think, be resorted to in s uch cases. Inflation by means of a 
colpeurynter succeeded in two cases recorded by Rivington. 1.'he applica
tion of electritity has also proved ~uccessful in cases recorded by Pinn.'·, 
Giommi, and others. lloudet reports 61 cases treated in this way with 44 
recoveries and only 17 failures. rrbe administration of calomel, in com
bination witb opium, might be proper in case peritonitis should be de
,·elopecl at an early period j but under other circumstnnces should he 
arnided, as tending b.v its cathartic action to increase the distention of the 
bowel. E:rternal ?1iam·pulation by gently rubbing and kneading- the ab
domen (abdominal taxi.r.;), bas occasionally proved of se rvice, and may be 
aided, as may the administration of cuemata, by placing the pnticnt upon 
the knees and elbows, or, in tbe case of an infant, hy complete inversion. 
'!'his mode of treatment is highly rccommendt>d by Hutchin son. The ex
ternal application of ice proved successfu l in some cases referred to by 
liabershon. 

'rbe special treatment of congenital malformations of the anus or rectum, 
of stricture or tumor in\'olvin~ the lar/!e intestine, and of nbdominal ab
scess or tumor, comprc:::srng, thoug-b not directly implicnting the bowel
a.ny of which condiLions may lead to intestinal obstruction-will be con
sidered in future pages. But supposing that the case is one of acute 
obstruction, resulting from ei ther intus:-usception, internal strangulation, 
twisting, stricture of the ~mall intestine, or the impaction of a foreign body, 
and that the course of treRtment which bas been recommended has been 
tried and failed, what is to be dooe? Thtre is no time for delay, for tbe!"e 
cases as a rule soon terminate fatall.v, aud if ans operation is to be done, it 
should not be po!"tponed until the patient is at the point of death. 

Laparotomy, or, as it was formerly though les:i accurately called, 
Gastrotomy, 1 the laying open of the abdominal cavity in order to search 
for and if possible rem o,·e the source of obstruction, has been resorted to 
in these cases, and is, I think, justifiable under certain circumstances. 1f 
however, the case be one of intus~usceptfon (and this is, as has been seen, 
the cause of obstruction in the majority of acute cases), tbe surgeon will, 
in my judgment1 m;ua.lly best consult the interests of his patient by declin
ing operatirn interference. 2 l\ly reasons for this opinion are, that (1) the 
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tender age of many of the subjects of invagination re11ders them pcc:ulinrlr 
ill aJaptecl to support so grave an operation i (2) the opcrntion, which fs 
always one of a very serious nature, is pnrticularly so in thei:;e cnses, on 
account of t he frequent existence of peritonitis as a compli~~ilion; (3) 
the attempt to di5lodµ;e the invaginated bowel is very apt to fail; and ( l ) 
there is a fair probability of spontaneous recovery after sloughing of th<' 
in,·aginated gut. The latter point may be illustrated b~- Leicbten1::1lcrn's 
statistics, which show that of 551 cases of which the termination is known, 
sloughing occurred in 149, of which 88 ended in recovery and 61 (41 per 
cent.) in death, while of the 408 in which sloughing did not occur, only 
63 terminated favorably and 34-5 (85 per cent.) in death. 'rbc only cases 
of iu tussusception in which laparotomy seems to rue to he justifiable, are 
tlH' rare instances in which the symptoms are those of obl"Jtruclion merely, 
and not of strangulation. The operation bas, I belie\'e, been employed in 
133 case~, 29 of which terminated successfull y. The ea rliest ages at which 
the operation has been successful are six months (Sands, Ryan) and eight 
months (Snowball). · 

Incas.es of acute obstruction due to causes other than inl/J.c:susN•ption, 
there can be oo doubt, I think, that laparotomy is justifiable, should other 
rneasures fa il to g ive relief in the course of two or at most three da.y5. 
There is, under s uch eii·cumstances, no reasonable pro~pect of spontaneous 
recovery, and the onl.v hope of cure io a case of peroistent internal strangll
lation, which. next to invagination, is by far the most. common le~ion 
found in cases of acute obstructi<Jn, is iu the employment of opern.t.i\·e 
measures before tbc occurrence of general peritoniliti 01· gangrene. Even 
in these ca,;es, however, it may be well, before resorting to the knife, to try, 
as advised by Brio ton, the effect of one or more tobacco enemata, and tbe 
surgeon, I may add, sbon ld take care not to mistake the constipation that 
attends enteritis or peritonitis for mechanical obstruct.ion. 

Laparotomy is thus performed: 'r he pu.tient, thorouµ:hly etherized, is 
placed in a recumbent posture, his buttocks being brou/.!bt to the foot of 
tbe operating table, and the contents of bis bladder evacuated by catheter
ization; the tempera.tu re of tbe room should be previously raised to at leal't 
70 ° Fabr. rl'be surgeon may cut down directly upon the $eat of ob~truc
tion, if the point at which this exists has been accurately determined, but 
5hou ld, under other cil'cumstances, make his in cision strictly in tbe median 
line, tbe wound extending from an inc:h below the umbilicus, longitudinally 
downwards for about fou r inches. 'l'he dissection is cautiously carried 
down to the peritoneum, in which membrane a small open in~ is then made, 
and enlarged as much as may be necessary with a probe-pointed bistoury 
intrnduced upon the finger as a director. Search is next to be made for the 
seat of obstruction, hy carefully tracing upwards that portion of the bowel 
which is found contracted. The source of strangu la tion having been dis
covered, the constr iction is to be relieved by the division or separation of 
bands or organ ized adhesions, or by withdmwing tbe strangulated gut. from 
any pocket or fissure in which it may have been caught. If it. should be 
iound that the case is one of volvulus, the bowel may be cn.refull.'"" untwisted 
and replaced in its normal position i and Senn advi~es that, in order to 
preveut recurrence, a reef should be taken in the meseutery of the pnrt 
affected, this membrane being folded upon itf'f'lf parallel to the long axis of 
tbe bo\,·el, and the apex of the fold stitched to the root of the mcsentery. 
If the obstruction bu due to the impaction of a foreign body or a gall· 
stone, the gut may be opened and the offending substance rcmO\'Cd, the 
cu::;e being subsequent!.'· treaterl as one of wounded in testine (sec pa.zc 
421). If a stricture of the i11te;;tine be found {very rare except iu the 
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lower bowel, when a different operat ion would be indicated), the best t hat 
co.n be clone is to lay opeu the gut abo,·e the stricture, and attach the 
marrri ns of the n.perture thus made to the edges of the external wound, in 
hop~ that the patient may recover with a fecal fi stula. The same cour~e 
should be pursued if the ca~e he found to be one of intussusception, nnd if 
the firmness of the adhesions should pre,·ent the relief of the invagination. 
Ruata ad\'iscs that in any ca~e, if the cause of obstruet ion cannot be dis
covered without allowing the bowels to escape from the abdominal cav ity . 
an artific:io.l anus should be at once established. In order to facilitate 
closure of the wound, if the bowels are distended, llehn recommends 
washing out the stomach. 

('nlcss it be designed to attempt the establishment of a fecal fistula, the 
external wound ~hould, after thorough irrigation of tbe abdominal caYity 
with bot water ( 105°-110 ° F.), br immcdintel~' closeJ ; the nfter-treat
ment con~ists in the ncloption of means to combat tbe peritonitis which 
may be expected to rise. 

rrhc statistics of laparotomy for intestinal oLstruction have been investi
gated by several writer~, including Adelmann, Wbitall, Sands. Schramm, 
nm! myself'. I have collected in all 625 cases', of which only 206 appear to 
hare ended fa,•orably. 

Operat ion ror 

\"o\rnlns. . . . . . 53 
~tr11ugulation continuing aftt>r herni-

otomy or tax:is 3(l 
lnngination .•... 133 
Fon:ign bodit>s,impacted feces, gall-

stones, etc ... .. . 
Strangulation by bands, adht:"sions, 

ordi\·erticnla .... 
Ohstrn<:tion from tumol's, st ri ctures, 

ulcer~, etc. . • • . . 72 
\"ariousformsofherniaand "iltrns" 45 
u\,,\nH·tiou from othtlrcauSt!S . . 18 
t'11usesofobstructionnotascertainecl 37 

Aggrt>gate . 
1 

625 
1 

iii 

i;~~~:- )__::_ :~~~:~J'lfr!ii. 
16 36 69.2 

10 20 
29 77 

66.7 
72.6 

16 61.9 

7-1 C2.0 

25 42 62.7 
18 26 59.1 

... 5 8 61.5 
1 13 23 63.9 
-1--~ 

40 20li '179 

Enterotomy for Acute Obstruction.- The opC'l"at ion which bas 
just been dc;.;c r ibed, is that \Vhich I would ordintu ily recommend in cases 
of acute intestinal obstruction in which interfcrer;ce is deemed necessary. 
Other su rgeo n::;, however, including- the late l\lr . l\l aundcr, bn ve preferred 
a resort to Enlerotomy, making an incision, usually in the right iliac reg-ion, 
and openinir the first coil of in testine which presents itself, so as to establish 
a fecn l fiBtula. 'l1l1is operat ion involves much less interference with the 
peritoneal cavity than laparotollly, and may therefore be preferred iu some 
coses as a palliative or euthanasia! rueasure, but it could not be expecLe(l 
to afford permanent relief in ra~es of iriternal strangulation, while in cases 
of intussusception, 110 operation should, as a rule, be performed, for the 
reasons already mentioned. .Mr. Bryant, however, advises this operation 
iucases of intu ssusception in wLich it does not appear likely that laparotom:T 
would succced

1 
as affording relief from the most urgent symptoms, and 

1 In the l11ternational E11cyclop<edia of Surger,11, vol. vi., I have tabulated 346 cases, 
tu which 1 a m now able to ncld 279 since reportt!d. 
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allowing t ime for the separation of the invaginated part by sloughin,!!', natl 
Czerny recommends it in all cases in w hich the patient is collap:..:cd nm! 
the belly greatly distended. According to the statistics of Dr. B. F. 
Curtis, the mortality of cntcrotomy is about fifteen per cent. less than that 
of laparotomy. 

P1;ncture of the Bowel with a delicate trocar or aspirator is rccommcndt·d 
by G ross, Dcmarquay, '°''ag-sta.ffe, and Dozzi, as a means of affordinir rclil·f 
by allowing the escape of gas from the distended bowel. This proecdur<', 
wbich has occasionally been followed by complete recovery, iti, howHcr, 
not free from ri sk, death directly traceable to the operation having en,.u('{] 
in three out of ten cases recorded by Fr8:1tzel, of Berlin. Puncture, fol
lowed by drainage of the intestine, is recommended by J. Greig Smith as 
n. substitute for enterotomy and the establishment of an artificial anu~ 

Operations for Chronic Obstruction ; Colotomy.-In mo~t in. 
stances, the cause of the obstruction in chronic cases ca n be detected hv 
carefu l rectal exploratio n, when very simple treatment will often suftkc t-o 
g ive relief; thus, if an accumulation of hardened and impa<:ted feces be 
fou nd i11 t he lower bowel, repeated enemata must be employed, so as to 
soften and disintegrate the mass, removal being, if oeces~ary, aided by tl1c 
use of the finger, or, which is certainly more agreeable to the opcrotor, a 
lithotomy scoop, or the ha ndle of it tenBpoon. In cases of obstruction de. 
pendent on uterine or ovarian dii:;eaM, the surgeon b'hould address bis treat
ment to the organs primarily implicated. The cases of chronic obstruction 
demanding opcrat i,•e relief are chiefly those dependent 011 sfricim·e of the 
1·ectum, whether malignant or otherwise, and tbe operation employed in 
these cases consists in the establishment of an artificial anus by opening 
the colon (r:olotorny), the part of t he g ut usually selected for this procedure 
being the sigmoid flexure. The operat ion of colotomy nmy also be orcn
sionally required in certain cases of malformation of the lower bowel, of 
ulceration or cancerous disease of the rectum (even if unattended by ob
struction), and of recto~vaginal or recto-vesical fistula. Colotomy may be 
performed by opening the sigmoid flexure in the left iliar region (as origi
nall .v suggested by Littre, in 1710), the crecum in tbe right iliac region 
(Pillore, 1776); tbc siyrnoid flexure in the left lumbar region (Calliscn, 
1796); tbe transverse colon in the umbilical region (Fine, l 797); or, finally, 
the r·recmn, in the 'right lumbar region. 

Calli~en's or Amussat's Operalion.-'l'he operation wbicb is generally 
resorted to at the present day, and which is probably the best in mo~t ca~cs 
of chronic obstruction from strictu re, etc., was suggested by Callisrn a~cl 
subsequently improved by A mussnt, and consists in opening the colon m 
the left lumbar region-Left Lumbar Cololomy; tbe followiog direction .. ; 
fo r its performance are given by W . Allingham, and are founded upon the 
experience derived from more than fifty di:;sections, and from a large num
ber of operations P£~ rformed by that surgeon. .Anrestbesia having been in
duced, tbe patient is fixed in the prone position with a slight inclination 
towards the right side, a hard pillow being pla('ed under the left side, 
so as to render the loin tense and prominent. rro determine the exact 
position of the colon, a point on the crest of the ilium , midway between till' 
anterior superior and poster ior superior spi nous proceSi'eS, is marked wilb 
iodine paint, the colon in the normal condition being always situat~d h~lf 
an inch behind the ))Oint thus marked. 'l1be surgeon then, standing 111 

front of the patient, makes an incision of al least fou r incbe~, midwa_v b<'· 
tween the la.st rib and the crest of the ilium the ceotre of the wound cor
responding exactly with the point which b~s been marked. "J..1he wound 
ruay be transverse, as recommended by .Amussat, or, which is better1 ob· 
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Jique, downwards nncl forwards in tbe course of the r ibs, as advi~cd by 
Bryant. The various tissues are carefully divided to tbe full exteutof the 
external wound, until the lumbar fascia and edge of thequadratus lumborum 
muscle have been reached i the former bein gcuttbrnugh, tbecolon usually 

}"m.543.-Resultoflnmbo.rcolotomy,showiqgline(){lnclalon. (BRYANT.) 

presents itself, and may commonly be recognized, even if undistended, by 
the appearance of one of its longitudinal bands. Care must be taken not 
to open the peritoneum, 1 which is sometimes inflated with gas, and simu
latf'S the appearance of the bowel. The operation is completed by intro
ducing with a curved needle strong silken sutures, by means of which the 
gut is drawn to the surface, when it is incised in the direction of its Jong 
axis, to the extent of about an inch; the margins of the intestinal aperture 
are then stitched to the edges of the externa l wound, the sutures being re
tained until they begin to cut their way through Ly ulceration. Costallat 
di\'ides the operation into two stages, not opening the bowel until several 
days after iLs exposure. ~ladelung advises that the gut should be com 
pletely cut across, the upper end fixed in the wound, and the lower end 
closed with sutures and returned. 

The advantage of this operation over Littre's., is in the fact that the 
abdominal cavity is not opened, the colon being approached on that side 
which is uncovered by peritoneum i the opel'Ation is comparuti\•ely easy 
wbcn the bowel is distended with feces, but under opposite circumstances 
(as when performed for stricture without obstructiou) may be attended 
with considerable difficulty; it is a good plan in such a case to distend the 
gut with air before beginning the operation, so as, if possible, to render 
the po:sition of the colon more apparent. Some inconvenience i~ ubually 
at first experienced from prolapse of the boweP thrnugb the artificial nnus, 
but, as the tissues contract, the tendency to protl'usion diminishes, and it 
may be ultimately necessary to adopt means to prevent the orifice from 
clo::;ing. To avoid the escape of fecal matter at inconvenient times, the 
patient should wear an obturator of ivory or other suitable material, at. 
tncbed to a gutta-percha plate, and held in position with a truss or 
bandage. 

1 Herbert Allinglrnm, however, recommends that, in case the colou is not readily 
fouutl, the peritomrnm should be dt1liberatdy opened, and its edges stitched to tht:i 
skin, the bowel bt:ing similarly St'Cured bt:iCore it is cut into. 

t To prevent protrusion, Maclaren employs an "enterotomy tube" somewhat re· 
sembling Thompson's supra· pubic vesioal tube for prostatic hypertrophy. 
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If the disease for which the operation is performed be situated ab111·e 
the si.gmoid fle.xure ~which ma,r ~ommonly be ascertained hy noting lhc 
quantity of fluid which can be rnJected), 1 the crecum should be open<'il in 
the right lumbar region by a simi lar procedure to tbat which ha::; hl·l'n 
described. 

Littre 1s Operation, "·hich is preferred by Studsgaard, Reeves, IL Allin!{
ham, Cooper, Cripps, and se,·era] other surgeons, is a more !::iimplc prttl't'· 
<lure than Amusi::at's, ptirticularly in children. It con::;ists in making 1111 
incision from two to three inches in length, parallel to and a little nbore 
the line of Poupart's lig-ament, and midway bet\\'een the anterior :::up('rior 
spinous process of the ilium and the spine of the pubis. 'l'hc rnriou:s ti~. 
sues, including the peritoneum, are cautiously divided upon a groo'fed 
director, when the colon is drawn forwards and opened as in Amu~~ot'~ 
method. This operation is usually performed on the lejt side, opening th(' 
sigmoid flexure, but may also be pracfo:ed on the right sid<', opening the 
crecum. H. Allingbam recommends that seYeral inchel" of the howPI 
should be drawn out and excised (after an interval of from tweke hour,; 
to three days)i >:o as to insure the formation of a sufficient spur aud to 
prevent subsequent protrusion. Jessett cuts the bowel acro>:s, inrnginnt
ing and closing the lower end with sutures, and then returning it ns in 
Madelung's operation. 

With regard to the statistics of these operations, it ma~· be said thnt, 
although the drift of surgical opinion is at present unque~tionahly in thl' 
direction of preferring the inguinal operation, yet Amu,.sat'~ methocl hu:3 
hitherto gi,·en the best results. This clearly appears from the annex1•d 
table, compiled from those constructed at my sul!gegtion by Dr. W. R. 
Batt, wbo has succeederl in collecting no less than 351 cases of colotomy 
by various methods. B. A. Reeves bas recorded 53 colotomies oc:currin~ 
in bi:; own practice, with only 7 deaths; and .Allingham, in 69 cases, had 
only 2 deaths as the result of the operation. Cripps records 15 lumbar and 
22 inguinal colotomies, with only one death in each s:eries. 

Amussat'::i method 
Littre's do .. 
Callisen's do.2 . 
Fin~'s do . 
Notstatett 

Aggregate 

I 

i8 
43 

7 

32.:2 
S31 
/i.i 

(1.0 
45..l 

i----i33 4 I 37.U 

When co]otomy is performed for malignant disease of the rectum, per
manent recovery cannot, of course, be anticipated, but, ncn as a rue:w ... 
of affording temporary comfort, the operation should, in my judgment, he 
unbesitating-iy resorted to in suitable cases. I would add:;e its perfCJrm· 
ance (prodded that there were no special contra~indications) in any c:11-.r 
of chronic obstrnction from di~case of the lower bowel, in which no bl'llf'· 

fit had resulted from a fair trial of judicious medical treatment. 

1 l\lr. T. P. Teale recommends laparotomy as an exploratory operation to 11scertniu 
on which side the colon should be opened, a preliminary measure which s~ems to tu~ 
as dangerous as it is unnecessary. 

2 Callisen's differed from ~4.mussat's operation merely in the fa:.:t that thti e:rterol\I 
incision was longitudinal instead or transverse. 
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E nt erectomy and Colect omy, or re!'iections respectively of the 
:-mall and large intestine, have been practised in cases of intestinal ob. 
struction1 but ha,·e been more frequently resorted to after the operation 
for strnngulntcd hernia., or in cases of artificial anus and fecal fistula. I 
have collected1 in nil 337 cases of these operations, of which 187 nre said to 
han terminated in recovery and 13i in death, the results in 13 not having 
been ascertained. The n1ortality of terminated cases would appear from 
theiie 6gure:5 therefore to be over 42 per cent. When the lesion which 
requires entC'rcctomy is in the upper part of the small inte~tine, an attempt 
~bould be made to restore the continuity of the gut by immediate suture, 
but under other circumstances nn artificial anus should be temporarily 
establbhed, and suture of the bowel (enteron·aphy) postponed until a future 
occasion. Rydygier, Tre\•es, Gibson, noel Brokaw ha,·e devised ::pccinl 
clamps to 1m.',·ent fecnl rxtransntion during the operation of enterorraphy, 
and :.\l udd add~es tbnt Lembert's sutures (see Fig. 229) witb loug loops 
should he introduced before the bowel is reseeted, and an additional line 
of the continued sutme oppliecl afte r these n.re tightened. :Maunsell hns 
de,·i~ed an in~enious operation for facilitating circular entcrorrnphy by 
inraginating both cut ends of bowel through a sl it in the larger ~egment, 
!:=ewing them together accurate ly, nod then drawing them back into plnc:e 
a11d closing the slit with a separate suture. If only a small portion of the 

Fw. :W-1.-Dingrnm illustrating J\faunsell's opero.tlon for circular enterorrapby. 

bowel is remo,·ed, the corr<'~poncling portion of mesentery is simply tit•d 
with a transver~e li;.rnture, nbout half an incb from the line of the inte::stine, 
but if a. large f:egment is exci~ed, a triangular portion of the mesentery is 
usually likewise exsected. The ri~k in this mode of treating- the mesentery 
is that the blood supply of the intestine may be interfered with, and per
haps gangrene result; hence, unless the puckering be too great, it is 
better, I think, not to resort to excision, but simply to cut the mesentt.!ry 
about half an inch from the gut and ligate it in Eections. Harris add~1..·s 
tbat instead of suturing the cut segments of bowel end to end, the proximn I 
should be first invaµ-inated into the distal portion, from wbicb the mucous 
lining has been pre\•ionsly remo,·ed by curetting-. Jessett facilitate.:; i.n
roginotion by the previous introduction of decalcified bone tubes, while 
~Jayo Rob:::;on ndheres to end-to.end suture, practised o\·er a. perforated 
hone bobbiu. Senn recommends, as preferable to circular enterorraphy, 
that the ends of the bowel should be separately closed, and a longitudinal 

1 In the International Encyclopiedia of Surgery, \·ol. vi., I have tabulated 186 cases, to which 151 are now added. 
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i{1l:n~~<~li7:~~: ~;!''~e;:i.a~~;~r ~j'1r~~i~~~~~~K si~f:tc~a~~r~~c~;i~~t:;;w~~~J~ 
within the segments of' bowel which are to 
be approx imated, tbese plates serving as 
ten~pora1:y splints by which the portions 
of 1.Dtestrne a1:e firmly tied together, and 
wb1cb arc ultimately di::i~olved und spon
taneously disappear. Abbe emplors no 
plates, m~kes t~e opening four inches in 
length, stitches its edges to pre,·ent bleed
ing, and secures approximation by a 
double row of contiuuous sutures. Weir 
bas successfully operated in tbesnme wav. 
Abbe advisP.s that the parts of bow.el 
should be adjusted with their ends point
ing in opposite direcliorn", so that the 
peristnltic warn may be continuous 
through both. C. B. Penrose and Bro
ktt W employ rings of India-rubber, T. B. 
Robinson a comb ina tion of catgut aocl 
rubber, Ashton and Baldy l'ings extem
porized of rubber-cord, Stamm plates of 
cartila~e1 and F. B. Robinson plates of 
raw hide. Sachs prefers an apparatus 
made of two bone.plates joined together 
in the form of a perforated shirt-stud, 
and a similar deYice is employed by 
)lurpby. Dawbarn and Von Baracz ex-

F10. 545.-Lateral ~~:~~~~1osls by Abbe's ~~~l~~;·1~~t}1\~:f;~ o~:~~~/t~~aL\~:i~~ \u:~ 
plates or ring~, the se!'ous surface of 

the gut is slightly scratched with a needle, to encourage adhesion, aud the 
operation is completed by the introduction of a few Lembert's sutures, or 
u continued suture. llalste<l, like Abbe, dispenses with plates or rin~s 
ttlto~etber, and approximateB the intestinttl surfaces by means of a quilt 
~uture including all coats of the bowel e.xcept its mucous lining. Grant 
bas devised a t-pecial clamp to facilitate the procedure. Oblique as oppoi::ed 
to circular enterorraphy ii; 1:ommended by R . T. ~Iorris, Connell, and other 
surgeons. McGraw recommends thnt the opening between the oppo::icd 
portions of bowel should be made by introducing an elastic ligature which 
Clllo its way tbrougb in about four days . 

.MALFOR'.\fATJO:SS OF THE ANUS AND RECTU:'il. 

The surgeon is not unfrequent1y called upon to attempt the relier or 
cougenital malformations of the lower bowel, which, unle:!'S remedied by 
operation, will inevitably lend to fatal intestinal obstruction. 

Partial Occlusion of the Anus.-In this condition the anus, though 
not entirely occluded, yet presents so minute an orifice as not to permit 
the free e!'cape of feces. The diagnosis of this from the more serio~s con· 
ditions which will be presently described, can be made by careful rnspec
tion, which will reveal a paesage admitting the introduction of a ~r?be. 
The treatment consi:-t.:'l in enlarging the orifice by making radiati~~ i~c1s1on~ 
with a probe-pointed knife, dilatation being subsequently ma1nta10ed by 
the occasional use of a bougie. 
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Complete Occlusion of the Anus.-Ta this rnriety of malfonna
tion the anus is closed Uy a membrane of ~reater or les:::. tbi<.:kne!'.s, through 
which tbe rneconium may he 8een, and which bulges when the child strug
p:les or cries. The treatment consists in making a crucial incis ion , excising 
the flaps thus formed, and br ing ing the skin and mucous membrane to
p:ether with fine stitches-a bougie being passed from time to time to main
tain the opening- in o. patu lous condition. 

Imperforate Anus.- Here the anus is completely absent, its normal 
po!;ition being occupied by a dense fibro-cellular mass, from a quarter of an 
inch to an inch in thick-
ness, behind which the 
rectum terminates in a. 
blind pou('h. 'rhe treat
ment consists in making 
an incision of' about nn 
ioch in length, forwnrd:5 
from the cocc,-x, iu tbe 
dirertion of tb.e rapbe of 
the perineum. The wound 
is then cautiously deep
ened in the median line, 
following the curve of the 
~acrum until the gut is 
reached, when a free open
ing is to be made, and the 
meconium erncuated. The 
mucous lining of the rec-
tum is then to be drn wn F16. 546.-Imperfor:ite anus. (AsuTo~.) 
downwards (if possible) 
to the external wound, and a.ttnched to the skin with sutures. 'l'he use of 
hour.ties is subsequently required to mainta in dilatation. 

Occlusion of the R ectum.-'l'he anus is we ll formed, and t he 
nature of the case i.::;, therefore, probaLlr not suspected unti l after tbe 
derelopmcnt of symptoms of intei;tinal obstruction, when the diag-nosis 
may be readily runde by the introduct ion of the finger or a. probe, the in
strument coming in contact with a. bul,!!ing membranous septum, from 
half an inch to an inch above the anal orifice. The treatment consists in 
making a small incision to evacunte the meconium, tbe wound being sub
sequently dilated with dressing-forceps or enlarged with a concealed bis
toury. The use of the hougie must be continued da ily for some months. 
If the operation is attended with much bleeding, plugging of the rectum 
should be resorted to. Pearce Gould has reported a curious case of' con
genital occlusion of the rectum by an im:pilisated plug of mucus, in which 
enterotomv wns resorted to with a fata l result. 

lmperforate Rectum.-Iu this condition tbe whole rectum is want
!ng, the anus heing u~ually likewi:::e impcrforate. The colon terminates 
JU a dilated pouch, iu the iliac fossn, or opposite the promontory of tbe 
sacrum. The diagnosis of this condition from that of imperfornte anus is 
always difficu lt, and often iropoi::siLle. It n1ay in some cases be facilitated 
by careful palpation of the nhclomen, or (as suggested by Ilolmcs) by 
introducing a sound into the bladder (or n igina, if the patient be a female), 
when, if the instrument impinge directly on the posterior wall of the 
pelvis, it may be inferred that the rectum is totally absent. Jn the treat
ment of tbese cases

1 
tbe surgeon has four operations to choose from, \'iz., 

59 
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(1) puncture with an aspirator, OHr the needle of whirb n. smnll cnnula. 
may beaflerwards pushed in, and the pas:::age thu~ .irradually dilated, 8 ~ 

advised by Grimes, (2) cnutiou~ 
dissection upwards from the per. 
ineum (as recommended for im
perfornte anus), (3) Littrc's OJ>· 
eration of opening the colon in 
the iliac region, and (4) lumbar 
colotomy by the method of Cal
Jisen and Amus:-at. Jn ea~e of 
failure to reach tlJe gut by means 
of the_ aspirator, the pnineal 
operatwn should be cho~cn, un
leos it is evident that the bowel 
cannot be reached in tbi~ dir('c. 
tion. It is performed in the 
manner already described, greot 
care being taken not to wound 
the blnddcr, vagina, peritoneum, 
or iliac ve~~el~. Jf the gut ran 
be reached, its mucous lining 
should, if possible, be drawn 
downward nnd attached to the 
edges of the external wound-as 

~~:~e~·~';;;~· t~1~a;;:;~;~ ~~etl~:n~:~ 
conium over a ra·w surface, the 
artificial canal will be apt to 
contrnct into a narrow and 

(A.;;11To~. ) troublesome sinu~. Verneuil 
recommend~ that the cocc\'X 

itRelf should be cxci~cd in thei::e cases, as a preliminary to searching for 
the bowel; he has himself' adopted this plan in several cases with a suc
ce~:-;ful result. 

If', however, it be C\•idcnt that no attempt to reach the bowel from the 
periucum can succeed, or if the attempt bavc been made and bn.n failed, 
the only remaining cour5'c of treatment is to open the colon by one or other 
of the methods alrcadv de~cribed. I cannot subscribe to the doctrine that 
it it; more merciful to "abandon a child to certain death than to strive to 
:..n,·e his life by the formation of an artificial anui:; i on the contrary, it i!!, 
in my judgment, the ~urgcon's duty, in these casei;;, to urge the perfor
mance of this operation, on tbe same principles a& tho~e which guide him 
to recommend tracheotomy in a case of occlusion of' the larynx, or ampu
tation in one of hopeless disorganization of a limb. 

With regard to tbc particular mode of opening the colon to be adopted, 
some difference of opinion exi~ts. Amussat's operation in the left lumbar 
1·egion has been usually preferred, but is les5' apt to succeed in the~e ca~e!! 
than in those of chronic obstruction in adults, on account of the frequent 
existence in infants of a long rneso-colon, which, by allowing the bowel to 
float, as it were, may render it impossible to complete the operation wit~
out opening the peritoneum; hence Erichsen is di!:lposed to think tbnt it 
may be better in these cases to open the crecum on the right side, in~tead 
of the descending colon on the left. Mr. Holmes, whose opinion o~ all 
Rt1bjects relating to the surgery of childhood is of the greatest value,.g1v~s 
a decided preference to Littre's operation, because {1) the operation is 
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easier, the abdominal wall in t he infant being t hin , while the fat and other 
tissues of the loin are very deep; (2) the colon often cannot be reached 
from tbc loin wi thout open ing the peritoneum, and (3) the descending 
colon, in cases of imperforate rectum, is often so short that it might not be 
reached at all Uy Amussat's operation, unless the incision were made so 
high as to endan?cr the ~icl_ney; h~nce . llo~mes recomm~ncls col?tomy 
from the left grotn, and snm lar ach'1ce 1s given by Cur11ng .1 Finally, 
Ruguier adv ises t ha t the colon shou ld be opC' ned by an incision in the iliac 
region of the right side. U pon t he whole, I think that the weight of ev i. 
r\ence is in favor or Littre's operation, and it is that which I should re. 
commend in any case in which it was found impossible to reach the bowel 
from the perineum. Should the child surv ive, in a case of t his kind, it 
would be proper to attempt the restoration of the natural passage by De. 
marquay's plan of passing a thread carrying a leaden bn.11 through the 
artificial anus and out at the perineum, so as to gradua lly draw t be g ut 
downwards. A similar operation, using, howerer, an elastic bulb instead 
ofa leaden ba ll , was successfully employed by W. A. Byrd. 

Congenital Malformations with Abnormal Openings in 
other Parts.-Tbe ~e\•eral val'ieties of malformation which have been 
described 1 may be compl icated by the existence of au abnormal comm uni
cation between the gut and other parts; thus the bowel may open into the 
bladder or urethra, or into the vagina, according to the sex of the infant, 
ur upon the surface of tbe body, sometimes at a considerable distance from 
the natural position of the anus. 

The treatment of such cases consists in restoring the natural passage (if 
possible), when t be abnormal opening will usually heal of itself, or, if not, 
may be closed at some future time by :t plastic operation. 1''hen t he gut 
opens into the vagina, the treatment may be facilitated by introducing a 
director through t he fistulous orifice, and carry in g it downwards towards 
the perineum; its point nrny then be cut clown upon, and the skin and 
mucous membrane stitched together in the way already described. I have 
~uccessfully adopted this plan in sevent.I cases at the University Hospital. 
Should the bowel commun icate with the bladder or urethra,2 the case may 
be one of greater ditficulty; if, in such a case, the natural passage cannot 
be restored, a free perinea I incision should be made, as in the operat ion of 
litbotomy, laying open the neck of the bladder or membranous portion of 
the urethra, whichever may be in volved, so as to afford a direct outlet for 
the meconium and feces. If the gut open on the surface of the body, the 
lJUestion of operative interference turns on the position of the abnormal 
opening; if this be in a situation in which no particular incom·enience will 
result from the deformity (as immediately in front of the coccyx)1 or, on 
the other hand, in such a locality as to render it probable that <1. great part 
of the large intestine is absent (as in the iliac or umbilical region), the 
~nfcst plan wilt be to decl ine an operation, merely dilating tne abnormal 
<iperture so as to pre\<·ent fecal accumulation; if, however, the gut open in 
the anterior part of the perineum, or in the scrotum, the rectum will be 
found at a short distance lieneath the integument, and may Le readily 
reached by an incision in the ord in ary position of the anus. In a case 

1 A case succ~sfully treat~ in this wa.y has been recorded by W. H. ll a.ynes. 

;;;~~:::~~~~t~:E~~;~~:gg~;~~~;'.;~l!!~~E:;:~:~;f t:d;f ;g~~~gt,~~~~ 
fully when he had reached the ag" of 54 years, having duri ng a.II this time passed 
hol11 feces a11d urine through the u rethrn. 
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recorded by Dimock1 in which, after the operation, fecal incontinence con
tinued, the normal and abnormal openiugs were found to be both within 
the limits of the sphincter, and a cure was effected by simply dh•iding the 
tissues by which they were separated. 

Before operating in any of the more complicated cases of rectal malfor
mation, it may be we1l, if the symptoms of the case are not urgent, to 
wait a day in order to allow t.be gut to become distended, as it will then 
be more easily reached than if it were in a flaccid condition. 

STRICTURE AND TUMORS OF THE RECTU:\I AND ANUS. 

Any part of the large intestine may be the seat of stricture, but it is bv 
far most commonly met with an inch or two abo\1e the anus, or just beJo, .. v 
the junction of the rectum and sigmoid flexure of the colon. 'rbree forms 
of rectal stricture may be described, \'iz., tbe simple, the warty, and tbt' 
malignant. 

Simple or F ib r ous Stricture.-The constriction (which appears to 
be due to tbe presence of an adventitious structure of a fibrolls charncteq 
is usually seated in the submucous areolar tissue, but more rarely iu the 
muscular coat, or even in the mucous lin ing of the bowel. 'I1he e:rtent of 
the stricture varies frum a few lines to an inch or more, the whole calibre 
of the gut being commonly involved, though not unfrequently tbe indura
tion and thickening are most marked on one side. The causes of thi~ form 
of stricture are chiefly inflammation or ·ulceration of the part, wbetber 
arising from chronic dysentery, from previous prolapsus, from wound~. 
from the irritation caused by fecal accumulations or foreign bodies, or 
from the contact of gonorrhce.al or leucorrhreal discharges. Jn other in
$lances, stricture of the rectum may follow the cicatrization of a ch aneroid, 
or may occur as a syphilitic lesion, almost invariably, in this case, as a 
secondary or tertiary phenomenon . The fibrous. stricture appears to be 
more common in wom.en than in men. 

Symploms. - The symptoms of stricture of the rectum are difficult and 
paiuful defecation lthe feces being flattened and ribbon-like, or, more com
monly, passed in the form of scybala, mingled with mucus and perbop~ 
blood), followed by variou~ dyspeptic phenomena, and ultimately by the 
evideuces of intestinal obstruction. .Abscesses not unfrequently form in 
the areolar tissue around the gut, n.nd communicate with the bowel either 
above or below the stricture, opening into the ''agina, in the perineum, or 
in the gluteal region. and giving rise to intractable fistulre, which con
tribute much to the discomfort and exhaustion of the patient Jn other 
cases, the formation of fistula is due to the escape of fecal matter through 
ulceration of the bowel above the seat of stricture. Tbe more solid por· 
tions of the feces are detained above the strictnre, the gut at tLis point be
coming dilated into tbe form of a pouch i while the more liquid portione
mingled with mucus or muco-pus find their way tbrou~b the contracted 
part1 leading the patient not infrequently to complain of diarrha>a.. The 
bowel below tbe stricture is often dilated also, constituting what )Ir. 
Bryant names "ballooning" of the rectum, a condition which n11t~, h~w
ever, be met with, as pointed out by Burghard, in chronic consttp1ru_on 
and fecal impaction as well as in stricture. When intestinal obstrt1clion 
occurs, its symptoms may be gradually developed, or may be suddenly 
manifested, owing to the complete occlusion of the gut by tbe lodgment 

of ~ifias:~~~~~~~~~h~rai~~~: 0~0~fr·icture of the rectum, when the seat of 
constriction is within three or four inches of the anus, can u~unlly be 
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readily made by digital examin:ition , the fin ger being well oiled, and 
passed witb the utmost gentleness. ·when the stricture is at a higher 
point, it may often be brought \\· ithin !'each by directing the patient to 
bear down, or by making the examination while he is in the upriglit 
posture, at, as advised by 
Simon, the whole hand may 
beintroducerlwhiletbepaticnt 
is in a. state of anresthesia, 
and exploration thus carried 

~;bl~i~~s~~1~~::ii!n~~id;}~~r~f 
exploration is, however, as 
pointed out by Ditt~I, W eir, 
and Dandriclg-e, not tree from 
risk, and the latter surgeon 
has collt:cted four cases, in. 
cludin~ one of his own, in 
which lacerations of the bowel 
were thus produced. Fatal 
peritonitis from rupture of a 
splen ic cyst has followed tbe 
:;arnc procedure in tbe hands 
of D1·. Bridc1011. The intro
duction of a bougie is not of 
much \'aloe for diagnostic pur
poses, as it is apt to catch in 
:iOmeoftbefoldsoftbe rectum. 
or to strike the promontor.v of 
tbc sacrum, and thu8 lead to 
error, while the subjectiYe 
:'ymptoms noted by the patient 
are extremely deceptive, 
manv cases which the late Dr. 
Yan.Buren well described as 
''phantom strictures" bein~ 
JIO Strictures at aJJ, but Simply FIG. 5-1.S.-Fibrou:s stricture of tbc rectum. (ASllTOs.) 

cases of deficient tone and 
action of tbc lower bo\\"el. In making n. digital exam ination , the s urgeon 
~bould bear in mind that the rectum may be compressed by objects ex
ternal to itself, such as an enlarged prostate, a rctroverted utems, various 
forms of tumor, enlarged lymphatic g lands, abscesses, ele. 

Trealment.-'l'he treatment of rectal stricture is both geueral and local. 
'l'hc general treatm..ent consists in maintaining the state of the patient 's 
b~alth, in keeping the bowels in a soluble condition by regulation of the 
diet and the admini~tration of mild laxatives or emollient enemata., and in 
reli.c\'ing pain by the use of opium, particularly in the form of s upposi
tories. Iodide of potassium would be indicated ia a case of syphilitic 
?rigin. 'l'he local treatment consi8ts in endeavoring to restore the part to 
~ts normal calibre by the cautious employment of oiled bougies of _g radually 
increasing sizes i and in obstinate cases, especiall_v if of traumatic or ig in, 
hy making slight rndiatiug incisions with a blunt-pointed bi~toury. 
~e~tal bougies are or<lina.rily best made of India.rubbe r, or of fl material 
~1m1lar to that employed in th~ "Englis h" flexible catheters, and should 
llll'ariably be used with the greatest caution, lest laceration, or even per
foration, of the bowel ensue. Wales employs a hollow Uougie, so arranged 
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that a stream of water can be directed through the ini;;trumcnt ag-ainst the 
~eat of obstruction. A bougie, of sucb a size as to be firmly g-rai-petl by tin~ 
stricture, should be chosen, and may be introduced every third or fourth 
day, being left in for a few minutes on each occasion. After its with
drawal au opium suppository should be inserted, if possible above tilt' 
stricture. If inr,isions are required, the knife shou ld be introduced, :ruided 
and guarded by the left forefinger, the str icture being simply notched at 
severnl points, though Whitehead, Lente, and Beane prefer free incision~ 
in the median line, posteriorly in the case of a male, and both pohteriorh 
and anterior ly in that of a female. A bougie may then be pn!lised, au(J 
followed io a few minutes by an opium suppository, the patient beiu,!!' 
kept at rest for a day or two sulJsequently. lo the after.treatment, Whi te
head employs an India-rubber bag (such as that used by Bui;;he in cases of 
rectal hemorrhage), distending it with warm water after its introduction; 
a similar apparntus is employed by 'Vales. Various ingenious modes of 
effecting rapid dilatation have been propoi;;ed by surgeons, but are, I be
lieve, more dangerous, and not more satisfactor~T' than the U!SC of the 
simple bougie, which, though it may perhaps uerer accomplish an a·J.sol11tt· 
cure of rectal stric:ture, affords in many instanc:es very decided relief. 
Veroeuil has introduced an operation , under tbe name of linear rectotomy, 
which consists in freely dividing the stricture together witb the lower 
part of the rectum, includiug the sphincter. 'l'be section is effected with 
either the knife or the ecra<ieur (the chain of the io.::;trnment being intro. 
duced through a fistula, if there be one extending abo,·e the stricture) 1 and 
the division is made by preference at tbe posterior part of the gut a.nd in 
the median line j the wound should not extend more than ten centimetre~ 
(about four ioches) above the nnus, for fear of wouodiog the peritoneum. 
Kelsey bas collected 19 cases in which thil".i operation bas been resorted to, 
and in most in:itances with decided benefit to the patient; it is a mode of 
treatment only app licahle, of course, to cases of constriction tiituated within 
a short distance of the anus, and rn~n in them should, it seems to me, be 
looked upon as a last re:;ource. Tr6lat bas modified this operation by em· 
ploying the galvanic cautery, and in other ca::;cs b.v using an elastic liµ-a. 
ture. E.ccision of the contracted portion of bowE>l bas been practisrd h.'· 
Lowsou, of Huddersfield, but with somewhat doubtful advanta.f?e. J.B. 
Bacon sug-gei::ts the establishment of a lateral anastomo~is between the 
sigmoid flexure and the rectum below the stricture, Murphy's button 
(seep. 928) being introduced by a preliminal'y laparotomy. 

Should symptoms of intestinal obstruction come on, an attempt ~houh.I 
1.Je made to relieve the patient by the administration of copiou~ eocmnta, 
etc. (p. 920), or, if necessary, by rectotomy. or by opening the colon, either 
on the left or on the right side, according to the seat of c:oastriction. 

Warty Stricture.-A peculiar form of rectal stricture, which might 
be appropriately called warty, bas been described by Brodie, Curling, 11. 
Lee, and others, in which numerous excrescences, resembling condylomata, 
occupy the margin of the anus and the interior of the gut, helow the seat 
of stricture. Those cases are believed by Go~selin to be of syphilitic ~ri· 
gin. The profuse muco-purulent discharge, which is the mo .... t nnnoymg
complication of this form of stri<'ture, may be somewhat controlled by the 
use of astringent injections and the application of a solution of mtrate 
of silver. 

Malignant Stricture.-ln this form of stricture, the obstruction i .. 
due to a cancerous (usually scirrhous or encephaloid) g-rowtb, which ma~· 
originate as an independent tumor, or as an infiltration in the tissues of llic 
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bowel.1 Tbe symptoms do not at first 1nateJ'ially d iffc 1· from those of simple 
gtricture, tbou~h t he diagao!;i!i ca n be made Ly digital exam inat ion, the 
induration of the malignant growth being of a n irregular a nd nodulated 
character. When ulceration occurs, t he act of defecation is commonly 
attended with great pain and a burning sensation, extending to the loins 
and thighs, the discharges co ntainin ,g- a considerable qu:111tity of pus and 
blood. Digital examination at this time re-
\'eals a soft, fungous 1uuss, and t he finger is 
withdrawn, smeared with blood. As t he 
cancerous tumor grows, it frequently in 
roh·es neighboring parts, as the vagina or 
bladder, gi\rin:r rise, perh:Lps, to vesico.rccta l 
or vagino- rcctal fi stula , and thus renclel'ing 
the patient additionally miserable. By com
pres::;ing t he iliac ve ins, the tumor causes 
redcma of the lower extremities. Death ma,v 
ensue from gradual exhaustion, at the enci, 
perhaps, of three or four years , or at an 
enrlil'I' period from t he occu rrence o f in tes
tinal obstruction. 

The freatment rnust in most cases be 
merely palliative, a ny attempts to exci~e or 
tear away the malignant growth being, as a 
rule, unjustifiable, and usually leading to a 
speedy death from peritonitis or hemorrhage. 
Pnin is to be al\e\1 iated by the free use of 
anodynes (by suppository or otherw i::;e), and 
focal accumulation to he prc\·ented Uy t he 
occnsioual use of laxative:s. Emollient ene-
1/lata may sometimes afford relief, but great 
care mnst be taken, in the ir employment, not 
to inflict. injury on the bowel. Bougies may 
he cautiously employ ed before ulceration has 
begun, bllt at a later period could on ly be 
productive of mischief. Linear rectotomy is 
recommended by \enwuil and Kels:ey, but, 
J confess, seems to me not a very pl'Omising 
mode of treatment, tbough it mny sometimes 
he properly employed as a pa.Ilia Live measure i 
and I must expre:3S even a le3s faxorable ~ 
opinioo of Volkmann's, Gay's, and Schelkly 's 
proposal to remove t be growth with a ci r
cular portion of t he l'CCtum, and stitch to. Fm.549.-Maligoaot strict11rc of the 
gctbcr tbc divided portions of tbe bowel l rectum. (AsuTo~.) 
Fiually, lumba.r or inguinal colotomy may be 
properly resorted to, ei ther to relieve obstruction or to obviate the suffering 
caused by t he pas!'age of feces over the ulcerated s urface. 

Malignant Disease of the Anus.- This, when primary, is com 
monly of ao epithelioruatous character , though tbe anus may become 

1 According to Crip ps and Holmes, however, many cases called cancer of the rectum 
are really of an adenoid character. Bryant gives the proportion ofuon-cancerons to 
c11ncerousstricturesasont1iuthree. 

col~~~~o~ir~:,nttJe~~.1~ f~r~!~i~~r tl~~~:;ii:1~1t'~5~~:~::~~~~ ~~ire ~eacl;~:;1~~~1~~~:1~ ~:.a~!\~ 
o.nt through the a.nus . Eight cases of Schelkly's operation are said to have furn ished 
six reco\·eries ant.l on ly two deaths . 
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secondarily iil\rol ved in cases of cancer of the rectum. Epithclioma of the 
anus, if recognized at an early period, may occasionally be excised with 
advantage, the diseased part being held up by two tenacula, which are 
then freely dissected out, as advised by H. Lee; but in a more ndvnnccd 
stage of t he affect ion, palliative treatment only is, as a rule, justifiahll'. 
Here, as in cancer of the rectum, great comfort may be oecasioually afforded 
by a resort to Cf)lotorny. 

Extirpation of the lowe r e n d of the R e ctum bas heen practised 
by Verneuil, Bi llrotb, Levis, Agnew, Briddon, J. R. Wood, Keyes, Moore, 
Yanderveer, l'ost, and numerous other surgeons, myself included; in some 
instances with at least temporary advantage, but in a considerable propor. 

~i0v0e~f2~a~:!t~vsi~hs ~h!ait~lmre~i~1t~ :.:s~1l~a~~8t~:l~e;!;~ti~~. ~1e~s~~ lyh:~~~11 
the same number of permanent recoveries. PiCcbaud's statistics are still 
less favo rable, 149 cases hav ing g iveu 36 deaths, a. mortality of over 24 
per cent., whi le Andrews, of Chicago, gives tbc mortality ris 140 out of 
608 cases, a death.rate of 23 per cent. On the other hand, Ileuck reports 
4-i cases with only .one death, and 109 caf'1es from Czeruyis cliuique g11ve 
only 10 deaths, "·hilf' 40 patients survived more than three years Kraske 
facilitates the operation by removing a portion of the sacrnm, for which 
Heinecke, Rydygicr, and Gussenbauer substitute temporary resection of 
the same bone. Gussenbauer separates the lower part of the sacrum, and 
splits it by a T -shaped incision into two portions, which he draws apart 
with the overlying t issues. It is usually adv ised to bring tbe rcsccted gut 
down and attach it to the surrounding integument by means of sutures, 
but, according to Cripps and Vanderveer, th is is unnecessary, it being 
better to rely upon frequent syringing to prevent irritation of the wound 
by the contact of fecal matter. Volkmaun's plan of removing circular 
portions of the rectum without sacrificing- the sphincter, bas already been 
mentioned. Levy facilitate..:; this operation by an ostcoplastic resection of 
the coccyx and lower part of the sacrum, turning down the seprirated 
bones, and, afte r remO\'a l of the rectal mass1 replacing them, and holding 
t hem in position with sutures. :McKosh has collected 375 cases operated 
on by one or other of these methods, and finds that I 9 per cent., or about 
one in fh'e, end fatally as the immediate result of the operatioa1 and tbat 
only one in ten can be considered permanent!.'· successful. 

N on -m a ligna nt Tumors of the R e ctum.-Tbese are commonly 
of a fibrous, fibro-cellular, or adenoid character, occasionally sessile, but 
more often pedunculated, constituting the affection known as polypus of 
the rectum. 

Rectal polypus is most common in children (though rare at any age). 
and may, unless the examination is made with care, be mistH-ken for a 
hemorrhoidal tumor, or for a prolapse of tbP mncus coat of the bowel. 
'l'be polypus often protrudes through the anus at the t ime of defecation, 
and is frequently attended with hemorrhage; it llHty exist as a complica
tion of the painful ulcer or fissure of the rectum. 'l'be treatment consi~ts 
in the application of a firm ligature, so as to !:ltrangulate the growth, which 
may then be cut off below the point of ligation 1 or, which is safer, may be 
pushed above the sphi ncter, an opium suppository being then administered 
to prevent straining and to relieve pain. The ~traug-ulated mass bec.o?Jea 
detached, and is passed at stool in the course of a few days. Ex~1s10n, 
without previous ligation, should be avoided on account of the risk of 
hemorrhage. 

Sessile growths may be treated in the same way (the base being tra~S· 
fixed by a double ligature and tied in two ha.Ives), or may he more speedily 
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removed by mcaos of the tcraseur. A vascular tumor of a papillary or 
villous character bas; bee11 described as occurring in tbe rectum by Quain, 
II. Smith, Allingham, and other writers. It is usually attended with con 
i.tnnt, and sometimes with profuse, hemorrhage, which i:rra.dually exhausts 
the patient. Repeated applications of strong nitric acid effected a cure in 
the case observed by :Mr. Smith, hut in most instances the ligature would 
probably be a surer mode of treatment. Senn has removed by lapal'otomy 
n myofibrorua of the rectum weighing twelve pounds; the patient recov
ered. A dermoid cyst i11 the rectum has been met with in one instance 
recorded by Donze!. 

Enlerofumy bas been odrnntageously employed by Sklifosovski in a case 
of multiple polypoid excrescences of the rectum nod colon. 

RECTAL FISTUL.£. 

The rectum may communicate with the bladder or urethra in the male, 
nnd with the va.g-iun. in the female. 

Recto-Vesical and Recto-Urethral Fistulre may depend upon 
congenital malformation, or may be caused by ulceration, usually of a mn
lig-nant character, or by wouuds accidentally inflicted, as in the operntion 
of lithotomy. Recto-urethral fistula may alr;o be due to tbe careless use of 
a bougie, or to the bursting of a prostatic abscess. rrbe ::;ymptoms are suiti
ciently evident i urine escapes into tbe gut, and, by flowing over the nates, 
produces excoriation; while, if the opening be large, fecal matter may enter 
the bladder, gi"'·ing rise to cystitis nnd vesical tenesrnus. When the fistula 
is due to the ulceration of a malignant growth, little can be done in the 
way of treatment, beyond the adoption of mere pnlliatfre measures, co
lotomy being justifiable when the feces escape into the bladde1'. In othel· 
cases, bowC\'er, an attempt may be made to close the fistula, if smal l, by 
occasionall.v touching the parts with nitrate of siker, or with the galvanic 
cautery, while, if more extensive, a plastic operation may be tried, the 
fii:;tula being exposed by means of a duck-billed gpecnlum, and its edges 
pared and brought together in a transverse direction. The bladder should 
be sub:;equently kept empty by the frequent use of a g um-elastic catheter, 
and tbe bowels Jocked up by means of opium suppositories. The patients 
in these cases should be taught, before tbc operation, to introduce the 
catheter for tbemseh-es, so that there may be no occasion for urine to flow 
orer the wound until cicatrization is completed. Advantage may some
tin1cs be derived from keeping the patient in the prone position, and in one 
instance Sir II. 'l'hompsoo succeeded in effecting a cure by this alone. As 
a last resort, a lar,!le staff may be introduced into tbe urethra, and the 
sphincter ani divided upon this so as to Jay the parts freely open; the 
patient should then be placed in the prone position, and a catheter retained 
ia the bladder while the wound is allowed to heal by granulation. 

Recto-Vaginal Fistula may depend upon congenital deformity, or 
upon abscess or ulceration affecting the reclo-vaginal ~eptum, sometim es 
in connection with rectal stricture; but its most frequent cause probably is 
injury received during parturition. The treatment consists in cauterization 
(if the fistula be small), or in the closure of the opening by means of a 
pla:itic operation, which is thus performed: The content~ of the rectu1n 
and bladder having been evacua.tecl, the patient is thoroughly etherized and 
secured in the lithotomy position i the fi stu la is next exposed by drnwini:r 
upwards the anterior wall of tbe vagina with a duck-billed speculum, and 
the edges are obliquely pared, the vaginal mucous membrane being dissected 
off in an extent of four lines a.round the aperture; a sufficient nurubei· of 
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deep and superfic ial sutures are then introduced to bring the freshened 
edges of tbe fistula accurately together in a transverse direction. Copclnncl. 
Brown, and Erichsen advise that the spbinrter ani should be divided, so a!<i 
to prevent the contraction of this part from intel'foring with the bealing 
process. Tbe sutures may be of silk, or (which is better) of Rilver or 
flexible iron wire; if of silk, they should be removed al;out the sixth dav, 
but if of metal may be allowed to remain SC\•eral days longer. The bowCls 
should be locked up w ith opium for nearly a fortnight. Other modes of 
treatment consist in laying open therectO-\'U.gina\ septum below the fistula 
by incision, the parts being allowed to heal by granulation, or in intro. 
duciug a ligature which is daily tightened until it cuts its way through 
Rhea Barton, and more recentl.v Taylor, bave recommended simple divil'>· 
ion of the spbiacler ani, ns in the treatment of Bstula in ano i this mode 
of treatment is also applicable to cases in which the gut communicates h,, 
a fistulous track with one of the labia majora, constitutiug llPcto-labilll 
Fisf11la. When recto-vaginal fistula follows upon stricture of the rectum, 
this must be fully dilatf>d before any operation on the listula is attcmptt'cl. 

Entero-Vagina l F istula, in which the small intestine opens into the 
vagfoa, its communication with the lower bowel being interrupted, is a 
rare condition which could only be dealt with by abdominal section. 

F JSTULA IN ANO. 

This common and distressing affection consists in an abnormal commu
nication between the rectum and some point on the external snrface, 
usually in the space between the anus and the tuberoRity of the isch ium. 

Causes.-Fistula in ano may originate in ulceration and perforation 
of the mucous rnembrane of the gut, as the result of the irritation produced 
by fecal accumulations (as iu rectal stricture), or by foreign bodies, such 
as fish-bones or grape.seeds; it may also be traceable to an abscess which 
occurs externally to the bowels. in the ischio-rectal fossa, and is caused by 
iajurie~, such as blows or kicks upon the anus, or hy exposure to cold, as 
from sitting upon wet _g-ras~ or stones, or which ari!:ies from suppuration 
aronnd the prostate, or in a lymphatic gland. 

V arieties.-Three forms are recognized by systematic writers, dz., 
(1) the comµlete fi.:;tula., in which there arc two openings, one in the gout, 

and one on tbe surface of the body; (2) the incomplete 
e..rternal tistula, in which there is no inner opening, 
thoug-h the fi::;tulous track can usually be traced to just 
beneath the mucous mem\Jrnuc; (3) the incomplete ifl
ternal fistula, in which the sinus communicates with 
the gut, but not with the external suL·foce. 1-'he second 
and thirrl varieties are also spoken of as blind fi1'lltla:. 

Symptoms.-The position of the external orifice is 
usually m:irked by a prominent papilla or ::rranu\atio~, 
while the internal opening can be felt ~y the finger m 
the rectum. or may be seeu Uy the aid of tht:: rectal 
speculum (Fig. 550). There is a discharge of thin JJU!-i 

f ~~ mp~~.~~~s~~1~~~t~!u~~~ 1~:cuo1~a ~;~~k~~1~~e =~~r~~3~!~ 
rated. rl'be fistula. sometimes runs a pretty "tra1;tht 
course. but i5 often tortuous and bcut upon it::;elf, being 
superRcial from the external orifice to the marg'in of the 

F10. 500.~:~c.tal spec. ~~~~~fterT~r~~et~~~/~!si~~~:i~1d~~g~~e~y ot~:nt~; ~:~!~~ 
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nally, but all comm unicating with the sa me principal track; or there may 
be two or more independent fistulro in the same case. Occasionally a slight 
form of fistula is met with, which opens at the margin of the anus within 
the position of the ~pbiucter i but in the true" fistula in ano," the external 
orifice is an inch or more di::;tant from the anus, while Lhe track of the fi8Lula 
passes tbrou.f{h or more frequently quite outside of the sphincter. 

Diagnosis.-This can be readily made by introducing a probe tbro11gh 
the external openiu~. while the finger is placed in the rectum i the track 
of the fistula can thus be truced with a. little trouble to its internal 
opening, which will almost invariably be found just above the internal 
sphincter, tbou_gb a sinus may extend so me distance further up the bowel. 
If there be no internal opening, the probe can be felt in the same locality, 
immediately beneath the mucous lining of the gut. In ca::es of blind in
ternal fistula a bent probe may be introduced through the inner opening
(whicb may be brought into view by the aid of the speculum) and c:Lrried 
downwards in the direc:tion of the fi~tulous track; in these cases, too, 
pres~ure on the external su rfacf' will cause an escape of pus into the bowel. 
It must be remembered that every ::;inus in the neighborhood of t he anus 
is not necessarily a fistula in ano i it ma5', for instauce, be connected with 
caries or necrosis of the tuber ischii; may depend upon the presence of a 
turt of hair (pilo-nidal fi:sl1da) n.s in ca5-es1 observed by J . .M. Warren 
and other surgeons, including Lamadrid, Gaston, ·wyeth , au<l mysclf; or 
may communicate with an ab::;cess arising within tbe pel\'is, or proceeding 
from the hip-joint. 

Treatment.-The formation of a fl stu la in ano may sometimes be 
prer:enled by the dilatation with boug-ie:-; or any rectal stricture that mav 
exi~t. and by the prompt treatment of innammation or abscess in the iscLiio
rectal space. If the surgeon be called in before suppuratio n bas actually 
occurred, the formation of an ischio-rectal all~cess may perhaps be arrested 
by the a5-sidoous use of poultices or warm fomentn.tions, but if matter be 
present, it should be at once evacuated by a sulJicient.ly free and deep in
cision, when the part may possibly heal without forming a communication 
with the gut. 

The trea.tment of flstula in ano may consist ( l ) in the employment of 
stimulating applicalioni'j, such as nitrate of si lver or the tincture of iodine; 
(2) in the use of a ligaturP., tied so as to strangulate the tb8ues intervcn
in~ between the fistula and the su rface of the body, and thrhtcned C\'ery 
few clays until it cuts its way through by ulceration i and (3) in inci.c.;ion, 
or the "operation/Qr fistula." The first antl second mt:thods arc chiefly 
applicable to those case8 in which, from the constitu tional condition of the 
patient, or from his fear of the knife, any cutti ng operation i::; contra-indi
cated. The elastic ligature, as recommended by Dittel, Courty, and 
.A.llingham, is much preferable to the ordinary form, cutting its way 
throug-h more rapidly, and giv ing less pain to the patient; Allingham has 
de\'ised an ingeniou s instrument to facilitate its introduction. 

There is some difference of opinion among surgeons as to the propriety 
or operating for fistnla in ano in the case of phthisical patients, nrn.ny 
writers deprecating interference under tbese circumstances, on the ground 
that the fistula acts a useful part as a source of revu lsion or counter-inita.
tioa, while others advise the operation, in the belief that every additional 
drain upon t he 8JStem must be injurious. lt seems to me that this ques
tion should be decided, in eacb individual case, according to tbe stage and 

1 See an admirable paper on "Coccygeal Fistula," by Heurtnnx, in Bult. et MCm. 
de la So\;iCte de Chirurgie, 5 Avril, HS2. 
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extent of the constitutional effection, and the degree of annoyance causf>d 
by the local disease. In a case of advanced pbtbisis, unless the discomfort 
produced by the fistula were unusually g-reat, it would doubtless be more 
prndent to dedine an operation-but under otber circumstances, a different 
course may be proper. Tbe mere existence of tubercle is not iu itself a. 
contra.indication, aud there is in many instances reason to hope that by 
curing the local affection the progress of the constitutional disea~e may be 
retarded, if not completely arrested. Even in advanced cases, the opera. 
tion does no particular harm, tbeugb the wound is apt not to heal. 

When fistula in ano is dependent upon stricture of the recturn, no opern
tion for the relief of tbe fistula should be performed until tbe stricture bas 
been properly dilated, and if the stricture be of a malignant character, the 
operation is positi..-ely contra-indicated, the disease, under these circum
stances, being apt to spread outwards in the line of the incision, thus add
inl? to the patient's discomfort. 

The Operation for Fistula iu Ano consists in dividing the sphincter, 
with the tissues between the external orifice of the fi!'ltula and the anus. 
The rectum having been emptied by an enema, the patient is placed on the 
side corre!<pOncling to that of the fi~tula, with his buttocks at the edg"e of 
the bed or table and held apart by an assistant. If there be several 
sinuses communicating with one fi~tula, these should be laid open on a 
grooved director; but in the majority of i11:5tanees there is but a single 
external opening Through tllis tlrn surgeon introduces bis director, 
sli:rhtly bent at tbe extremity, and passes it up in the track of the fistula 
until it projects throu7b the internal opening into the gllt, wbern it cnn be 
felt hy the forefinger1 inserted into the rectum. The internal opening of 
the fo:;tula will almost inrnriably be found just above the sphincter ani, 
e\'en though the fistula itself extend some distance further along" the bowel; 
if, however, no opening be found here, one ~hould be ma.de by thrusting 
the director through the rectal mucous membrane, it being- quite unneces
sary and not very safe to extencl tbe incision higher up. The point of the 
director heiag- felt in the rectum, is to be hooked clown by the finger and 
brought out throu_g-b the anus, thus raising the sphincter and other parts 
to he divided upon the groove of the instrument, which is then cut loose 
by a few strokes with a sbarp scalpel. Any branching sinuses ~hould then 
be slit up, all loose Raps or tag-s of integument cut away with sci:;sors, and 
tbe whole surface of the wound wiped with the solid stick of causticpotassa, 
so as to check oozin:r, and by making a superficial eschar, to prevent pre
mature adhesion of the ed!..t'CS. A strip of gauze or oiled lint is finally laid 
in the wouud, which is allowed to heal by graoulation, a probe being OC· 

casionally passed between its edges to pl'Cveut thei1· uniting superficially 
and thus reproducini:r the fistula. 

The patient should be kept in bed for about a week after the operation, 
the bowels b<'ing locked by opium for five or six days. I have nev~r met 
with troublesome hemorrhage either during or after this operation, but 
if it should occur (as it may, if the incision be carried too high, from 
\Youod of the hemorrhoidal vessels), it must be controlled by compression 
or by styptics, or if a bleeding vessel can be found, hv the applieation ofa 
ligature. · 

If the fistula be the blind inlerna.l variety, an external opening may 
be made by cutting upon the point of a direetor iutroduced from within, 
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the s.ubsequent steps of the operation being conducted in the way already 
described. 

Other modes of operatin!?' are frequently resorted to, but the principle is 
the same in all. Gross and Allingham, after passing the director, cut from 
within outwards with a curved bistoury introduced along the groove of the 
instrument, while many other surg-eons, and perhaps the nrnj ority , employ 
a probe-pointed bistoury, and dispense with the director altogethel'. Brodie, 
and more recently W. Cooke, have preferred to di\•ide the s.phiuctcr with 
scissors, while Hew.:-on and others used the" syringotome," or, as Sy me 
not inaptly callt:d it, the "probe-razor.'' l\Jr. HecHs, after dividing the 
sphincter and freshening the fistula, c1oses the latter with sutures, some
what as in the operation for ruptured perineum. 

If there should be more than one fistula, there would be reason to fear 
that a multiple di\'ision of the sphincter might entail subsequ ent fecal 
incontinence. Hence, in such a case, the elastic ligature should be used in 
preference to the knife, or t he knife might be used on one side and thl;l liga
ture on t he other. Felix employs a ligature drnwn rapidly back.wards 
and forwards so as to cut its way through in the manner of the hemp
saw recommended for uterine polypi by ll cCl intock. 

FISSURES AND ULCERS OF THE A NUS. 

Several distinct affections are often included under these names. 
l. Fissures, Chaps, or Cracks, ma.v exist in the thin skin around 

the anus without at all implicating the mucous membrane. These rnuy 
follow upon herpetic or eczematous eruptions of the part. or may be pro
duced by the acridity of the intestinal discharges, want of clcanlinPss, etc. 
In their worst form, these fissures or cbnps constitute the rhagades often 
seen in prostitutes, and therefore commonly supposed to be of syphilitic 
origin, thougb it is probable that, in many instances, they are due rather 
to the irritating contact of vaginal discharges, and to a neglect of ablutions. 
'l'hollgh these fissures are productive of a great deal of annoyance by the 
itching and smarting which they occasion, they are not attended by the 
intense burning pain which characterizes the affection which will next be 
defl.cribed, and though they may, like it, cause suffering during the act of 
defpcation, this suffering is of comparatively brief duration. rrhe treatmeut 
consists in the enforcement of scrupulous cleanliuess, and in the application 
of stimulating and slightly astringent washes or ointments, with attention 
to the state of the bowels, and the administration of arsrnic or other altera
ti\rcs, as indicated by the general condition of the patient. Among the 
most useful local applications are solutions of nitrate of silver (gr. v-x to 
f,3j) or borax, the oxide of zinc or tar ointments of the U. S. Pharmaco
pceia, and the citrine ointment diluted to an eighth of its officinal strength. 
If mucous patches or vegetations exist, they must be treated as directed 
in previous chapters (pp. 503, 5 17, 562). 

2. The True Fissure of the Anus, or, as it shonld, in many in
stance~. rather be called, the Painful Ulcer of the Anus, is a small ulcer 
~ituated at or within the mn.rgin of the anus, nncl in the gra~p, as it were, 
of the sphincter. It appears, when at the ruargin of the anus, as a linear 
ulcer or fi ssure (whence its name), but, when within the gut, nrny be ~een 
by dilating tbe sphincter with the speculum to be of an elongated O\·a l 
shape, rarely exceeding a half' an inch in length by a quartet· of an inch in 
breadth. The fissm·e is not unfrequently concealed by a small reddish 
pile, or fold of skin , while the painful ulcer may be complicated by the 
existence of rectal polypus. 
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Symj)loms.-The symptoms of this affection are sufficiently chnrnctC'r
istic. The pa.tie11t experiences an intense burning pain, hcginning at the 
time of or shortl y after the act of defecation, and continuing without alle
viation for several hours subsequently. rrbe severity of the pnin induces 
the patient to postpone going to stool as long as possible, thus causing rm 
artificial costiveness which only aggrarntes his condition. The feces 
themselves may be streaked with blood or pus on the side corresponding 
to the seat of the ulcer. There is always a s;pasmodic contraction of thti 
sphincter ani, attended with tenesmus, and often with a discharge of slimy 
mucus, and there is frequently greatsympatheticdi~turbaace of the urinary 
apparatus, or of the uterus1 occasioning an error in diagnosis by clirectinrr 
attention to those organs. The true nature of the case mny, bowe\'Cr~ 
always be detected by digital or ocular examination, aided, if necessary, by 
anrestbesia and the u~e of the speculum. The fissure or ulcer may occupy 
any part of the circumference of the anus, but is commonly found po5te
riorly. 'l.'his is essentially an affection of adult life, though Houghton has 
seen a well-marked case in a child one year old 

Treatment.-Ia sl ight cases, a cure may sometimes be effected by the 
application of chloral, iodoform, or nitrate of silver, and by the use of ano
dj'ne and astringent lotions, ointments, or supposito ri es, but in the majority 
of instances, at least in adults, a trifling operation will be nece:3sarv. 
Boyer, \Vho first accurately described this affection, divided the who.le 
sphincter, thus effectually putting the part at rest and allowing tbe ulcer 
to heal; but this procedure is now known to be unnecessarily severe, and 
the practice of modern surgeons is simply to di"·ide the floor of the uker 
nnd the muscuhu fibres imm ediatt.,ly benealh it. 'l'he rectum being 
emptied by an enema1 the surgeon introduces upon bis left forefinger, 
which serves as a. director, a straight, narrow, probe-pointed knife, and, 
beginning above thC' upper margin of the ulcer, cuts quickly downwards, 
fairly dividing in a longitudinal direction the whole ulcerated surface 
through it:-; centl'e. ln some cases it may be more convenient to expose 
the ulcer by means of a fenestrated speculum, the incision being made 
through the aperture of the instrument in the way described, 01· a sba.rp
pointed knife being introduced below the floor of the ulcer and made to 
cut its way outwards. The patient may be etherized if thought necessary, 
but chloroform should not be used, as death has, according to Ducamp, 
followed its employment several times in these cases. 'rhe after-treatment 
consists in the application of a little oiled lint and the introduction of an 
opium suppositol'y. 

Recamier, and more recently Van Buren1 have n~commended, instead 
of the incision of the ulcer, forcible dilatation or partial rupture of the 
sphincter, accomplished by introducing both thumbs, or both fore5ogers, 
back to back into tbe rectum, and then widely separating tbern. I do not 
know tbat tbis procedure is any less painful than the incision, while it is, 
I think, less certain to effect a permanent cure. 

3. Chronic Ulcer of the Rectum.-Exteas ive ulceration of the 
rectum 1 above the sphincter, may result from dysentery, from the irritation 
caused by foreign bodies or hardened feces, or from tLe incautious use of 
bougies or enema-tubes. 'l'be symptoms are pain, not, bowever, usually 
ve ry severe, with a muco-purulent discharge. 'l'be ulcers may be felt by 
digital examination, or seen by the aid of the speculum The treatme1~l 
consists in the employment of anodyne and astringent lotions or supposi
tories, with attention to the state of the digestive f'nnctions. Advantage 

.... may be sometimes deri\'PU from tbe internal use of the confection of black 
pepper, which bas acquired a reputntion under the name of Ward 's pallte. 
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4. Tuberculous Ulcer of the Anus.-Under this nnmc ~DI. ?ifar
linea.u and FCreol have described an affection resembling that met with by 
Trelat in tbe tongue (seep. 831 ). They advise the topical use of a weak 
solution of cbloral. Gosselin suggests the applicntion of bismuth. Iodo
form bas also been recommended 

HEMORHUOIDS. 

Hemorrhoids, or ]>iles, are tumors met with at or within the verge of t11e 
anus, consisting essentially of a hypertrophy and infiltration of the mucous 
or mnco-cutaneous and subjacent areolar tissues, with a varicose dilatation 
or branches or the hemorrboidal veins j in some instances ruptu re of a vein 
occurs, with extravasation of blood into the subcutaneous tissues; while 
in olhrr ca.ses there appears to be a new de,·elopment of arterial capillaries, 
the pile being then of a vascul:ir, ~pongy, and almost erecti le character, 
and its mucous covering having an ulcerated, granular, or somewhat 
villous appearance. 

Piles are c las.si 6ed, according to their situation, into external and 
-internal, and, according- to the presence or absence of hemorrhage, into 
open or bleeding, and blind piles. The ordinary bleeding pile is that form 
of internal hemorrhoid in which tbe arterial element predominates, and is 
sometimes called from its shape the globular pile, in contradistinctwn to 
the longitudinal or fleshy pile, which is rarely attended by hemorrhage. 

Causes of Hemorrhoids.-Any ci rcumstance which impedes the 
returning current lrom tbe hemorrhoidal plexus of veins, or which encour
ages a How of blood tot be rectum, tends to promote the formation of piles; 
hence a sedentary life, luxurious habits, occupations which require much 
..;landing (as that of a barber), disorders of the alimentary canal or of the 
\i\"er, the presence of abdominal tumors, the pregnant state, constipation, 
the straining due to nretbral stricture or prostatic enlargement, inordinate 
:3exual indulgence, etc., may all act as causes of hemorrhoids. Piles may 
occur at any age, but are most common during the periods of adolescence 
ond later adult life. They occur with about equol frequency in either sex. 
'l'he first step in the formation of a pile, either ex ternal or internal, is dila
tation of a bemorrhoidal vein, soon followed, if the disease persists, by 
hypertrophy and infiltration or the superincumbent tissues; when the pile 
is unirritated or indolent, it may nppear to consist merely of a fold of ski n 
or mucous membrane and areolar tissue, but when from any cause tbe 
hemorrhoid i!'. infiarned, it becomes swollen and teu$e, and is e ... ·idently 
filled with fluid or coagulated blood. After a s uccession of' sucb attacks, 
the pile forms a distinct tumor, sometimes of considerahle s ize, which, 
even in its indolent state, gives a. good deal of annoyance by its bulk and 
by the sensation of weight wbicb it occasions. 

External Piles.-ln the indolent state these appear as small tumors 
or radiating folds, occupying the verge of the anus external to tbe sp hincter , 
and covered with the thin integument of the part. 'l'hey give rise to a feel
ing of heat and fulness about the anus, particularly after defecation, and 
may be attended with some itching, but Lio not usually cause a great deal 
of inconvenience. When injiamed 1 however, they become excessively 
painful , the pain radiating in various directions and being much aggravated 
by exercise, or e,·eu by the assumption of the erect posture i they are often 
accompanied by an intolerable itching and burning, with violent tene.smus, 
depriving the patient of sleep, and for the time being rendering life almost 
a burden. If examined in this condition-which con:::;titutes an "attark 
of the piles''-the bemorrboidal tumors will be found tense and swollen, 
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extending up within the grasp of the sphincter, and thus becoming pnr
tial~y c?'ered w~th mucous membrane (extero-internal piles). Their color, 
which m the unrnflamed state was nearly that of the surrounding integu
ment, is now of a deep purpli:-:.h-red hue. 1-'be hemorrhoidal tumor occa
sionally suppurates, but more commonly returns gradually to ics pre\·ious 
indolent state, becoming-, bowe•er, la.rg-er and more indurated with each 
successi\•e attack of inflammation. When piles ai·e large and numerou::, 
the skin between them may undergo maceration, gidng rise to a sero
purulent discharge, which someti mes produces troublesome excoriation. 
External piles are rarely actended by bleeding, but Syme and others bare 
recorded caseR of profuse rectal hemorrhage in which no internal piles 
could be found, and in which entire relief was afforded h'f" the retu0\1 al of 
pendulous flaps of skin which surrounded the anlls. The ~diagnosis of ex
teroal piles is made with little difficulty; the only affections with which 
they are liable to be confounded are vegetations and mucous patches, but 
the::.e can be distin,!!uished by obsen'ing that they are not, like piles, solely 
confined to the ana l region. External hemorrhoids often coexist with the 
painful ulcer of the anus, or with fistu la in ano. 

Internal Piles.-These are situated entirely within the sphincter, and 
are therefore covered with mucous membrane . .As already mentioned, there 

are two principal varieties, the longiltldinal or 
fleshy pile, which in structure corre:::;ponds 
pretty closely with the external hemorrhoid, 
except that the venous element is more promi
nent, and the globular, va8cular, or granular 
pile. which is characterized by the dr,.,.elop
ment of a congeries of arterial capillaries. 
The former variety hns a broad base, is firm 
and elastic to the toucL, and of a rccldish
brown color; the latter nrny be either se,.:-ile 
or pedunculated, is at first of a bluish hue 
(rest>mbl ing a varicose rein l, but ultimately 
n:;sumes its characteristic red color and \·illou:; 
or strawberry-like appearance. Internal piles 
may exist just within the sphincter, or an inch 
or two higher up; occasionally the hemor
rhoidal tumors form a double circle, one abo\·e 
the othrr. The srmptoms of internal piles 
are similar to those of external hemorrhoid~. 
but there is more distress, from the tumor1'1 
frequently protruding during defecation and 
being caught or grasped by the sphincter, 

Fm. 551.-Pr~~::~:!.~eruorrhoids. ~~e~su~~~s~~r~fr~~~~np~~1 ~~: ~~~~s~~t~~a~:~; 
leads to g-eneral prolapse of the mucous co.at 

of the rectum, while the constant irritation of the part gi\'es rise to a ch~
charge or thin mucus, which excoriates the skin around the anus, and is 
often sufficiently abundant to soil the patient 1s clothes. 

Bleeding from the Rertwm, or the Bemorrhoidal Flux, iE- a most char
acteristic symptom of internal piles i it may accompany either fo~m of ~he 
disease, though by far most common in connection with that m which 
there are isolated tumors. with a granular, s trawberry like surface. Ir. 
most instances, blood of an arterial hue appear:; to issue directly from th<.' 
surface of the pile, but occasionally there is general oozing from the con
gested mucous membrane, or a copious stream may be poured from an ulcer-
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atcd openin g in a dilated vein. Tbe amount of blood varies, in different 
cases, from a few drops to many ounces-enough in some instances to pro
duce excessiv e and even fn.tal auremia and exhaustion. The bleeding may 
he continuous, or intcrmittent-recuning sometimes at regular intervals. 
The occurrence of tbe b£>morrhoidal flux is not unfrequently preceded for 
'iOrne clays by an increase of the ordinary symptoms of piles, <·onstituting 
what tbe older writer~ called the Hemorrhoidal Effort: in the~e cases, the 
Joss of blood seems often to net beneficially both by giving local relief and 
bv acting- as a derivative, and perhaps preventing serious visceral conges
tfous. The bernorrhoidn,,\ flux sometimes alterna.tes vicariously with the 
menstrual flow. 'fbe pain in a severe case of internal piles is not limited 
to tbe rectum. but radiates to the loins, sacrum, hips, and thighs, and 
marked s.ympathetic irritation is frequently developed in the genito- urinary 
urgnns. Internal, like external, piles may become infta.med and ultimately 
~ubside into an iudolent condition , per.:.isting as hard and incompressible 
tumors containing clotted blood i t he clot occasionally undergoes a calcare
ous change, and becomes eon,·erted iuto a phlebolite or vein-stone. In 
other instances the piles protrude, and are strangulated by the sphincter, 
e\'Cnt.ually sloughing off and thus undergoing a spontaneous cure. 

lnternal hemorrhoids are to be diagno1;ticaled from prolapsus, and from 
polypus of the rectum: in complete prolapsus of tbe rectum (n very ra.re 
atfcction in adults), the smooth character of the mncous membrane and the 
cylindrical form of the protrusion will enable the surgeon to make the 
diagnosis, while the common form of prolapsus, in which tbe mucous 
membrane alone is implicated, may ursually be distinguished from piles by 
its annular form a.nd b,- the ahsence of distinct tumors. The two affec
tions, however, often co'Cxist iu the same patient. Rectal polypus may be 
recognized by its being solitary and of comparatively large s ize. The 
dwgnoi;i;; of bleeding piles from other sources of intestinal hemorrhage 
may be made by obsen.-ing that the blood in the hemorrhoidal fiux is 
bright, liquid, and spread O\·er, rather than mingled with, the foces, whereas 
hlood entering the bowel at a higher point will be dark, partially clotted, 
nnd miugled more or less intimately with the other contents of the intes
tinal canal. Internal hemorrhoids sometimes exist in cases of fistula in 
ano, and may pro\>·e a troublesome complication io the treatment of that 
;1ffection, by protruding in the wound after the operation. 

TREATMENT OF HEi\lORRHOIDS. 

Constitutional Treatment.-This consists in endeavoring to im
prore the general health, by the administration of nutritious food and 
ionics if the patient be of relaxed or debilitated frame, or by regulating the 
dic:t and partially cutting- off the supply of animal food under opposite 
circumstance~; highly seasoned dis bes and alcoholic stimulants should be 
particularly avoided. Any habits that predispose to the disease should be 
~ivf'n up, and the patient shou ld daily take moderate, but not fatiguing, 
exercise in the open air. If any S))CCial cause of the affection can be de
tected (a.s urethral str icture), this must, of course1 be appropriately trcatecL 
In erery case the bowels should be kept in a sol uble condition by the ad
ministration of mild laxati ves, such as cascara, which may well be com
bined with hamamelis and ergot, the compound rhubarb pill, copaiba, the 
ronfert ion of black pepper or senna, the mineral waters of Saratoga. or 
Ki.ssingen, etc. Gl\'Cerin, as recommended by G. B. Powell, D. Young, 
and others, may be ·rm ployed with adrnntage. Enema.ta of cold or tepid 
water, as most agrccnble to t.be patient, are sometimes of service. 

60 
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Local Treatment.-Tbe Jocnl treatment may be J)a/liative or radi
cal : the former will, iu many instances, suffice to give very great comfort 
to the patient, and may in mild cases even effect a permanent cure; it j::; 
often the only plan which is applicable in the later stages of pregnancy, or 
in extreme old age. The radical cure, or that by operation, should, how
e\·er, usually be advised whene,·er the hemorrhoidal tumors have become 
pernHtnc1~t, leacli~g to more or le~s con_stan~ inco~venience and suffering, 
and pnrt1cularly Ill cases of bleedrng piles, In which the amount of blood 
]o:3t tends to render the patient amcmic If, on the other hand, the bcmor
rboidal flux be slight and not productive of much annoyance1 it may, in 
some instances, be wiser not to interfere, for 1 as already mentioned, tbere 
is reason to believe that the Joss of blood in these cases sometimes acts 
beneficially a~ a derivath·e. 

The Palliative Treatment consists in the topical use of various 
astringents and anodynes, and in the practice of frequent ablution , so ai; 
to insure perfect cleanliness. Sponging with cold water, or the employ
ment of the cold douche, should be resorted to night and morning, and 
after each fecal evacuation . For folernal piles, weak astringent injectiou:
(as of alum, or of the tioct. ferri chloridi, ten drops to the ounce) may be 
applied, and are particularly useful in caf::.es complicated with prolapsut". 
Enemata of the fluid extract of ergot (f3:::;s to f;5ss of water) are highly 
recommended in these cases by Semple, Orr, and Conner, while Lnngen
hcck advises the injection of ergotin beneath the rectal mucous membrane. 
Enemata of bismuth (in the form of the liquor bismuthi) are recommended 
by Clf'land, and simple enemata of bot water by J. L. Powell and G. 'f. 
Welsh. Whenever the piles protrude, they should be carefully replaced. 
In other caoes, great comfort may be derived from the use of opium com
bined with acetate of lead or tannic acid, in the form of suppositories. 
The same or similar remedies may be used for external pile~, in the form 
of ointments. A good comlJination is one contain ing equal parts of the 
gall and strnmonium ointment:; of the U.S. Pharmacopreia. Cbrysarobin 
in combination with belladonna has been employed with some succes:o. 
To relieve the itching which attends either form of piles, the best remedy, 
according to my experience, is the ung. bydrargyri nitratis, di lu ted in the 
proportion of one part to seven. "When piles become inflamed, the patient 
should be put to bed and the part constantly fomented and poulticed, 
while the bowels are moved with mild laxatives. Leeches may sometimes 
be applied around, but not OYer, the hcmorrhoidal tumors1 and if a pile be 
tense and evidently filled with coagu lated blood, a puncture may be made 
with a lancet or sharp bistoury, and the clot turned out. An ice-bag may 
be substituted for the warm applications, if more agreeable to the patient. 
Forcible dilatation of the sphincter ani is recommended by Yerneuil, Fo1~
tan, and Cristofori. As a rule, no operative tr("ntment should be insti
tuted while the piles are in a state of inflammation, though, as the oper~
tion can be rendered painless by anresthesia, it need not be postponed if 
there be any reason to the contrary. 

The Radical or Operative Treatment of Hemorrhoids may 
coni:-ist in excision, ligation

1 
torsion, the application of cau!:'ltic:3 or the cau

tery, or the injection of coagulating fluids. 
1. Excision is chiefly adapted to the treatment of external piles. For 

the removal of these, it is sufficient to seize each pile with broad-bladed 
ring-forceps (Fig. 553), and cut it off with scissors curved upon the fl11.t, 
treating in the same way any loose folds of skin that rua.y exi~t around the 
anus. If the piles be altogether external (covered with skin only), tbert· 
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j:;; no risk of troublesome hemorrhage, nnd any bleeding that may occur 
cnn be readily controlled by pressure or tor:;ion. ff, ho\vevcr, as is often 
the case, the piles be partly coYerecl with mucous membrane (e::r.tero-in
ternal), the hemorrhage may be quite profu:;e, and it is then mnch better 
to use the ligature in the way which will be present ly descriLed, f"ir!"'t 
notching deeply with the sc issors the cutaneous su rface of tbe hemorrhoiclal 
tumor, and applying the ligature in tbe groove thus made. Care must be 
taken, in the excision of external pile:::., not to rcmO\'C too much skin , le:::.t 
the contraction which occu r::; in the healing process should result in tbe 
formation of a troublesome anal stricture. 

Jn order to rendeL' excision a safe mode of treatment for internal piles, 
a plan which ori,!!inatcd with Cusack, of Dublin, may be employed. In 
this, which is calJPCl the Operation by Clamp ancl Calllery, tbe base of 
tbe hemorrhoidal tumor is closely compressed between the blades of clamp
forceps, and, the pile beiug then cut off with scissors, bleeding is pre,·ented 
by applying to the stump or peclicle strong nitric acid or the bot iron 
Instruments for this operation have been tlevised by H Lee, ·wood, and 
others, the best probahly being that introduced by IL Smith, of King's 
College Hospital. The blades of tbis apparatus (Fig. 552) fit accurately 

Frn.552.-Siuitb'sclampfor piles. 

together with a. tongue and groo,·e, and tbe compression of the pedicle is 
effected bv means of a screw which unites the handles. Plates of h·on 
are fixed io the outer su rface and edges of the blades, so as to prevent th-e 
heat of the cautery-iron from reaching the surrounding parts. This opera
tion, which Afr . .Smith also employs in cases of prolapsus of the rectum, is 
;.:aid to be a.ttended with very little pain, and to be followed by quicker 
connlescence than the operat ion of ligation. In bi:; more recent cases, 
~Ir. Smith has employed a cautery with a cutting or a St'1Tated edge, thus 
removing and cauterizing the hemorrhoid at the same time, and dispensing 
with the uRe of scissors. Whitehead excises internal piles, removing the 
ti!1sues in a complete ring between the anal margin and the sphincter, and 
then bringing" the skin and mucous membrane together with stitches, 
This plan bas also been successfully adopted by W eir and by Packard. 
I!. 0. l\Iarcy employs a ::;imilar operation, preventing hemorrhage by en
circling the hemorrhoiclal mas:;, Uefore excision, with a continuous suture of 
tendon. 

2. Ligation is the method usu:illy employed for the treittment of in
fernal pilt>l:i, and it i~ that which I myself am in the habit of adopting. 
'L'he patient should take a dose of castor oil the night before, and have the 
lower bowel thorou.!!hly wa!':ilied out by means of an cnC'ma on tbe morning 
of the operation. Though it is not ah~olutely necessary, it is better for 
him to be ether ized. If the piles do not protrude, they may be made to 
do so by administering a warm-water enema, which will bring them down 
n~ it is ejected from the reetum i or, if the patient is etherized, they may 
he brought down with the finger. 
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The patient being placed on bis side and turned slightly over on his 
belly, while the nates are widely separ?ted by an assistant, the surgeon 

beg_rns by ~b?roughly stretching the 
sphincter ant, introducing both th11111bs 
and pressing them io opposite direc
tions, or, which Pick prefers, by divid
ing the sphincter subcutaneous.Iv with 
a narrow-bladed bistoury; be"' then 
~eizesencb tumor with the ring-forceps 
and transfixes its base with a double 

1 
( 

ligature, introduced by means of a 
1 nrevus-needle, or, which is better for 

the purpose, the needle known as 
Busbe's (Fig. 554 ). The needle being 
det11cbed, the pile is effectually strangu
lated by tying the ligatures on either 
side. The Cllds of the ligatures are 
then cut short, when the bulk of the 
strangulated pile m11y be lessened by 
cutting off its summit 11t a safe di!'!· 
ta.nee from the point of ligation. Ir, 
however, the hemorrhoid arises from 
some distance up the rectum, it is safer 
not to use tbe scissors, but to push the 

Fw.c!:fu~i1~i~~~r- F:ic;~~~~n~:~·ls~~: ~;~1~:1:t:~.ran~~!:~e~ll ~~sisnt~~~~·tp~I~: 
have been tbus ligated, and any ex
ternal ones that may exist excised, nu 

opium suppository should be placed in the rectum, and the patient re
turned to l>cd, with an antiseptic dressing applied to the anus. The bowels 
should Le kept locked up for six or seven days by the administration of 
opium, and tbe first e\•acuation E:bould be aided by the use of an enema. The 
ligatures become detached, usually within a week, leaving small granulat· 
ing surfaces, which soon heal under the occasional applieation of nitrate of 
silver. The operation is sometimes followed by strangury, or even by re
tention of urine, wbich may for several days require the use of the catheter. 
Jn coses of internal piles complicated with prolapsus, the ecraseur may be 
occasionally used with advantage, as it produces more contraction than 
the ligature. The instrument should be Yery slowly worked, as otherwise 
its employment is apt to be followed by hemorrhage. Nott employed 
with success a form of clamp which he called a redi-linear t1craseur, to 
compress the base of the pile, then removing the instrument and apply· 
in1:r a ligature in the grooYe which was left. 

The ligation of piles is not entirely free from clanger, being, in some 
cases, followed by peritonitis, erysipelas, pyremia, phlebitis, or tetanus .. I 
hM·e seen but onf: fatal result from the operation in my own practice, 
though I nearl.v lost another patient by erysipelas. In two cases which 
occurred at the Episcopal Hospital, in the wards of my colleagues, some 
years age, tetanus ensued, with 1i fatal termination. . 

3. Torsion is recommended by Allingbnru for small and part1cula~ly 
for single hemorrhoids, !:lituatecl near the median line; tbe base of tbe pilij 
is grasped with a clamp applied in a longitudinal direction; and the strnn,I?'~· 
lated mass then seized with broad forceps and slowly twisted off. This 
mode of treatment is snid to be almost painless, but, I confess, seem~ to me 
lr~s safe, and therefore less desirable, than the application rf n ligature. 
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The same may be sa id of the operation with tooth-edged srissor.') suggested 
hy Richardson, and tba.t with clamp-fo1·cpps adv ised by P ollock, Benbnm, .Allinvham, and ot h er~. 

4. The Application of Caustic is par licularl.v sui ted for tbosn piles in which the arterial clement is predominant, and which may be recog
nized by their granular or strawberry -li ke appearance. This mode of trrat
ment, which was introdt~ced by llouston, has been s ince advocated by H. Lee, Fergusson, and ll. Smith; it is more apt to succeed when the pi\C's nre Ress ile than when they arc pedunculatcti. rl'he caustic used i:i 
st ron~ nitric acid, which is conveniently applied with a piece of wood or a. 
gln~s bruRh thro ug-b a fenestratecl glass ~pecu lum; as soon ns t he pile is well coated with the acid, it should be w iped with a piece of lint dipped in 
oi l, or inn. paste of prepared cha lk an1 l water. A thin slough is formed, the detachment of which leaves a. healthy grnn ulating ~ur face which soo n 
heals. 'l'be great advantage of th i ~ mo<le of treatment is, according to Jl . 
Smith, that it does not require t he p1ttient to keep the house nfter t he operation . If the acid he carefully applied, so as not to touch the $kin, it 
cau~c::: n~ ry little pain: but its 111-ie ii; not abso lutely free from ri:-k, one 
ca.<:f' refo rred to by Erichsen having terminated fatally from c rys.ipcla ~. 

5. Puncture of the pile with the conicnl t ip of Paquelin's Gas Cautery i.;; recommended by Jr. A. R eeves, and by Gosselin. 
6. The Injection of the Tincture of Chloride of Iron, or of 

Carbolic Acid, has been succeissful ly retiOrted to in the treatment of internal p iles, the former bein~ employed by Colics, of Dublin. 'l'be 
instrument used is the or<linru·.v hypodermic syriuge, and about 20 minim:i of tbe tincture are injected into eac h hemorrhoid. The operation is said to he painless, but I should fear would expose the palient to the ri:;;k or embo· 
!ism Carbolic acid injections, of a strength vnrying from ft 15 per cent. i::olution to the pure acid, ba\'C been employed in the same way by Drs. Pooley, Andrews, Kel~ey, and other !:m rgeons. They undoubtedly ma,y 
afforrl relief in mild cases, but are, in my judgment, far inferior to the ligature in cases whicb really require operat ive treatmPnt. 

PROLAPSUS OF THE RECTCM. 

This occurs under two forms-the partial rrnd the complete. In 7wrtiol 
prolapsw~ of the rectum, the mucous membrane of the gut is alone invok ed 
in the protrusion, though the subm ucous areo lar tissue is commonly t hick· cnecl and elongated. In complete prolapsus, all the ~isRues, of the gut are invoh·ed, the bowel being actually invaginated, and protruding sometimes 
to the extent of Revernl inches. 

Causes.-1'he causes of prolap.;;us of the rectum are ( l ) a relaxed and 
weokened state of the ti ~!-lues in genc>ral, such as is met with in feeble children or in debilitated adult~; (2) chron ic irri tation of the rectal mucous memUrane, Ruc:h ns re~u]t!-; from dysentery or from t he presc>nce of internal 
piles; and (3) reflected irritation clepenclent upon disea!o;es of other organs, 
i:;uch as urethra.I st ri cture, prosta.tic en largement, vesical ca lcu lu s, or exstrophy of tile bladder. 

Symptoms.- The protrusion occurs, at first, only after defecation, and 
perbapa only when the bowels arc unduly relaxed; lrn t a.s t he di~ense progresses, the pro\apsus becomes more cons.ta ut, the gut coming down when 
tbe patient staud..; or walks, and being with cliflic1ilty kept in plnce. 1n t he partial form, the mucous memiJrnne forms a red or purplish r inµ- , somewhat elongated in shape, and c:ontinuous with thC' mucous coating of the 
~phinctcr; in the complete prolap.sus t he gut is invaginated through the 
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sphincter, bet\Yeen wbich and the protruded bowel a distinct groO\'C mny 
always be l'ecognized. The complete prolapsus forms an e longnlcd cyliri. 
dricnl tumor of the ordinary co lor of mucous membrane, pre:;eritin,I.{ a 
smooth and even surface in the child, but being usually ~omewhat convo-

FIG. 556.-...0::Cction of cof~~~:.::.r~rolapsus of rectum 

luted and rugose in the adult. \Vben the protrusion is down, there is a. 
sensation of weight and clragg-ing, with some pain (not, however, Yery 
intense), and sympathetic vesical disturbance. In a case of recent prolapsm; 
of either form, strangu lation may occur, leading perhaps to sloughing, and 
possibly spontaneous cure; but in cases of long standing the sphincter is 
commonly much relaxed, facilitating both the descent and the reduction of 
the protrusion. According to Lanaelonguc, infantile prolapsus is not an 
unfrequent cause of rectal stricture in later life. 

Diagnosis.-Tbe diagnosis of prolapsus of the rectum is usually made 
without dilliculty; the complete form of' tbe affection can, indeed, scarcely 
be mistaken for anything else, while partia l prolapsus is only likely to he 
confounded with inlernal piles, with which it is very often complicated, but 
from which it may be distinguished by the annular clrnracter of the pro
trusion, and by the absence of distinct tumors. Mr Stocks has reported 
a case in whicb an ovarian cyst protruded through the auus, and was at 
fil'st mi~taken for prolapsus of t.he rectum. 

Treatment.-The first step in the treatment of prolapsus of the rectum 
is to P,trect reduction ; this ma_,, usually he accomplished by placing the 
patient on his side, and gently but firml.v· compressing and pushing up the 
gut witb the hand, pl'Otected with a p:;oft cloth dipped in oil If the sphinct.<'r 
be much dilated, both hands may be required-one to fix the part, while 
compression is made witb the other. \Vhea strangulation occur~, redu<;
tion may, if necessal'y, be facilitated by incisinl? the mucous memb1:ane, if 
the prolapsus be of the partial variety, or by divid ing the sphincter, 1( com
plete inva~.drmtion have occurred. After reduction, the part may be snp
ported wit.b a pad and bandage. In order to pre,·cnt a recurre11ce of t~1e 
prolapsus, the bowels should be kept iu a soluble condition by the admin1"
tration of la.xath·cs1 ~uch as were recommended for piles. The dep:;cent or 
the gut while at stool should be pre\·ented by avoiding- strainin.z, and ~JY 
having tbti bowel:=.: moved while in the 1·ecnmbent position, or even _wlulc 
standing-protrusio11 being less apt to orcur iu either of the::.e than in the 
ordinary sitting po::;ture. With children a kneeling po.!'ture is pref~rable. 
and the nurse may, as advised by MacCormac aud II. Smith, be d1rectcJ 
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to draw the skin of the anns forC'ib ly to one side during the act of defeca
tion so as to ca,use cootraction of the spbiocter, and tbus prevent the gut 
from protrnding. In mild cases, a cure may often be obtained by atten
tion to these points, and by the local use of bismuth or other astringents in 
the form of injections or suppositories. Ilypodcl'mic in,iections of slryclmia 
nre addscd by Lorig-iola, W. H Thom~on, and L. Weber, and those of 
ergotine by Lan,c;cnbeck, Ilcnoch, and Vidal. The daily use of the cold 
douche is highly recommended by Saint Germain. If the prolapsus be due 
to sympathetic irritation from stricture, calculus, etc., these affections must, 
of course, be properly treated, when the rectal complication will commonly 
sub~ide of itself. 

Operative T reatment.-In cases of extensi,,e and inveterate pro
lapsus, especially in adults, something more may be required. 

l. It may be sufficient simply to cut op· with cu1·i:ed .<.:cisso1·s the radiating 
flaps of integument around the anal orifiee, the subsequent contraction 
often sufficing to effect a cure; if the incision itwo\ve the mucous rnem
hrane, a ~titch or two should be ins.erted so as to guard against hemor
rhage. 

2. Ligation is effected by seizing with ring-forceps a portion of the pro
truded mucous membrane, and tying it firmly with a single ligature: it is 
usually sufficient to apply one ligature on either 
::'ide, but more may be required if the prolapsus be ~· · 
extensh·e. The parts should then be carefully re- " - - ', 
turned through the sphincter, and an opium sup- \ 
pository introduced. o 

3. Caustic, the strong nitric acid being the best, 
may he applied through a fenestratecl speculum, 
as directed in the case of piles, or to the protrnded 
gut, before reduction, as advised by Allingham. 
Tbis is the best operatioo in cases occurring ia FJG. 557.-Anal truss 
children, and I ha,·e frequently employed it with 
success. All of the protruded gut should be cauterized except the half 
inch nearest the anus, a.ad the bowel should then be returned, and re-pro
trusion prevented by iotrocludng a plug of oiled cotton and applying a 
firm bantla.ge. 

4. 'The Clamp and Cautery method h; an efficient mode of treatment. 
LongitudioaJ folds of mucous membrane are seized with Smith's clamp 
and cut off with srissors, the pedicle being then sen.red with a hot iron. 
Cripps employs linear cauterization without excision. 

5. E.&cision of a V -shoped Segment of the sphincter on one or both 
sides bas been occasionnll.v practised, but is a severe mode of trea,tment, 
and may be followed by fecal incontinence. Verneuil supplements this 
procedure by stitching the posterior wall of the rectum into Lhe hollow of 
the sacrum (posterior rectopexia). 

6. Narrowing the Rectum..-Lange makes an incision from the sacru1n 
to the anus, removes the coccyx, and exposes tl1e posterior wall of the 
rectum, che lumen of which he then narrows by introducing stitche:;:; which 
do not involve the entire thickuess of the wall, but which cause this to 
project into the gut as a fold or ridge; the sphincter and Je,·ator ani are 
then stitched in the same manner, and the Ca\•ity left by removal of the 
coccyx lightly packed with gauze. Roberts effects the same object by a 
more radical method, cutting away the po1:1terior portion of the rectum 
(poste1'ior p1·octectomy), and introducing sutures so ns to dimini:;h its 
1·alibre. 

i. Alikulicz's operation consists in cutting away the proln.psus, and 
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stitching together the ed:.res of the two portions of bowel; this methotl j ... 
rather applicable to cases of iD\'ngination of tbc colon tbrougb the anu~ 
than to those of ordinary prolapsus of the rectum. (See note, page 921) 

Finally, in cases in which operative interference is not deemed advi:-;n. 
ble, great comfort may be afforded by the adaptation of n well-fitting nnnl 
truss or supporter, such as is shown in Fig. 557. 

lNFLA:\lMATTON OF TUE RECTAL POUCHES. 

The pouches or lacunre of the rectum are sometimes much enlarged. 
chiefly in old people, becoming distended with fecal matter, und, as a con
sequPnce, inflamed or ulcerated, and causing intense itching and often 
severe pain, u11accompnnied, however, by spasm of the ::phincter. Thi,. 
affection was first described by Physick, under the name of Preternatural 
Pouches of the Rectum, and was called by Gibson the Enry~led Rectum, 
and by Gross1 Sacciform Disease of the Anus. The diagnosis is readih· 
made by exploring the rectum with a blunt hook or a prohe beat at ii:-< 
end. The treatment consists in drawing down succe:-isi\'ely each pouch 
that is alfecte<l, and excising the mucous fold at its base with cun·cd 
scissors. 

NEURALGIA OF THE .ANUf: 

This usually occurs as a symptom of some local lesion (as p:Linful uli·cr 
of the rectum), but may exist independently. The treatment in such ca:-e" 
is very uns:atisfactory; the free use of qninia, and the local application or 
belladonna or stramonium, are perhaps the best remedies. 

PRURITUS OR ]TCllING OF THE ANl:~. 

This is probably always symptomatic, but occa;;;ions so much di~tresf.:l n:
to be worthy of special mention. It may be due to hemorrhoids, to thl· 
presence of intestinal parasites, to papular or other eruptions in the nei.!!'h
borhood of the anus, or to uterine displacement. The treatment consbt" 
in the removal of the cause, if thi::: can be ascertained, in attention to thr 
state of the bowels, in the use of frequent ablutions, and in the employ
ment (somewhat empirically, it must be confe~~ed) of Yarious washes or 
ointments. The dilute citrine ointment is, perhaps, the hest remedy for 
itching piles, while for the pruritus dependent 011 cutllneous ernption~ of 
the part, the tar and iodide-of-sulphur ointments of the U.S. Pharmacopc:eia 
will often be found uE:eful. Curlin~ speaks highly of au ointment contain
ing chloroform and oxide of zinc, and of a wasb of sulphuret of potassium 
and lime-water (3.i-f,5viij) . Cl1loriuated lotions or weak solutions ?f 
bydrocynnic acid may be employed, or a weak solntion of carbolic acid 
(gr. v-f,3j). Campbor, chloral, and various preparations of mercury haH' 
also been advantageously usf'd as topical applications. Banks rccommcn.cJ ... 
a superficial application of the actual cautery. Arsenic is often of serv1cr 
as an internal remedy, and may be convenientl.v ~j,-en in the form of 
nrsenious acid, combined in a pill with iron and quini~. 
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CHAPTER XLIV. 

DISEASES OF nm ABDOMINAL OHGA:-IS, AND VARIOUS OPERA
TJONS ON THE ABIJO)IEN. 

UMBILICAL Tu:uons AND F1sTUL.1E. 

IT sometimes happens that after separation of the umbilical cord, tile 
navel does not retract and cicatrize in the usual manner, but remains the 
i::eat of a polypoid protrusion or excrescence, partially CO\'ered with mucous 
membrane. These protrusions may be caused by a patulous condition of 
the urachus, in which case the escape of urine from the uruhilicus will 
reveal their nature, or may present a structure analogous to the m11cous 
membrane of the intestine, or even, as in a case recorded by Ball, to that 
of the stomach. Jn some cases, as pointed out by Holt, ihey appear to 
con~ist of the prolapsed mucous 111embrnne of Meckel's diverticulum. A 
cure may usually be effected by canterization and strangulation with a. 
ligature. Carcinoma and sarcoma of the na,·cl are occasionaJly met with, 
and according to R. T. Morris arc secondary to similar affections of tlie 
abdominal viscera. 

P AltACENTEsrs AnoomN1s. 

Paracentesis abdorninis, or "the operation of tapping," is not unfrc
quent.ly required in cases of ascitcs and ovarian dropsy. The circum
stances which in uny particular case indicate or contra-indicate this opera
tion are discussed in works on the Practice of Medicine or on the Diseases 
Peculiar to Women, and it will, therefore, only be necessary to describe in 
these pag'eS the manual procedure itself. 

The bladder having been emptied, the patient sits on the edge of tbe 
bed, or lies on either side, a broad four-tailed flannel bandage being laid 
O\'Crtbe upper part of the abdomen, and the ends crossed behind, and firmly 
held by an assistant. 'l'he surgeon makes a short incision in the median 
line about an inch a.ncl a half below the umbilicus, dividing the superficial 
structures, and then with a quick motion thrusts in a full-sized trocar and 
carrnla; the trocar being withdrawn, the fluid is allowed to escape, rrnd is 
collected in suitable basins or pails. While the flow continues, the bandage 
::.hould be continually tightened, so as to compress the abdomen and pre
\·ent the occurrence of syncope. Should the canula become clogged, it 
may be freed from obstruction by introducing a director or flexible catheter. 
When all the fluid bas been evacuated, the canula is withdrawn and the 
wound closed with a broad adhesive st.rip, the abdomen being supported 
with a firm compress and bandage. 

The steps of the operation as above described may be occasionally varied; 
thus., if the abdominal parietes be tense and thin, the trocar may be thrn st 
in at once, without a preliminary incision, the instrument being hindered 
front penetrating too far by the operator's finger plnced about half an inch 
from the poiot, while the canula may, if preferred, be provided with a. 
Mopcock and flexible tube, as in the operation of paracentcsis t.horacis. 
The puncture in the median line is to be adopted in cases of ascites1 nntl 
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indeed in every instance, unless the unilateral character of the swelling 
should indicate the choice of another locality, when the puncture may Le 
made in th_e corresponding linea semilunaris. 'Yhen, as usually happen", 
the operation has to be repeated, the second puncture should be made a 
few lines above or below the cicatrix of the first. 

d fa ... 
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FIG. 558.-Tapping the abdomen. (FBRGUSSOS.) 

The operation of tapping is rarely attended by any unpleasant result~; 
it may occasionall_v1 however, he followed by the development of a lo\\· 
form of peritonitis, and, in cases of drnpsy from malig-nant <liscnse, the 
woirnd of puncture may become the ::;cat of secondary deposits. 

It might seem unneces~ary to caution the surgeon against mistaking 
pregnancy for abdominal or ovarian dropsy, but for the fact that tapping 
has occasionally been incautiously employe<l under Huch circumstances, 
with an unfortunate result that can be readily imagined. 

OVARIAN TUMORS. 

I do not purpose entering into any prolonged discussion of the symptom;;, 
diagnosis, and therapeutics of ovarian disease, for these snbjccts belong 
more to the special domain of G yrn.ecology than to that of Snrgery; it 
will be sufficient to enumerate the principal affections with wbicb O\'arian 
tumors are likely to be confounded, nnd to describe briefly the variou:; 
operati\'C procedures wbicb are employed in their treatment. 1 

Diagnosis.-Fecal Accwnulations in the crecum or other parts of the 
large intest ine ha,~e been mistaken for ovarian tumors; the diagnosis may 
commonly be made by digital examination per vaginam, the fecal tumor 
imparting a chatactcristic doughy sensation to the touch. 

Pregnancy, either normal or extra-uterine, bs llSuall_v attended with such 
ob\ious symptoms as to prevent the possibility of mistake, and in any case 
of doubt, a brief delay will serve to clear up the cliagno::;i~. 

Fibro-nwscular Tumors of the Uterus can usually be di;0;tin,2'uisbc.d 
from ovarian growths, by ob::;erving that in cases of the former there l!oi 

commonly uterine hemorrhage and leucorrbrea; the uterine sound or 
probe enters further than in the normal state i the tumor, " ·hic:h is often 
multiple, is usually ho.rd, and by vaginal exploration i.s found to be irreg· 
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ular ill outl in e and continuous witb t he uterus; and, finally, if the utel'uS 
be moved by means of the sound, the tumor moves with it. On the other 
hand, in a case of ovarian tumor, there is neitbel' menorrbag-in. nor leucor· 
rht.ea; the uterine sound enters ouly to the nol'mal di::3tance; the tumor, 

~ -H 

Fm. 559.-Sims'suter ineprobe,smallest size. 

which is usually solitary, often Ouctuate!'l, nnd is s.mooth and not continu · 
ous with the uterus; and, finally, the uterus. can be moved without the 
tumor moving with it. It is to be noted, with reg-ard to the last diag-nos· 
tic point, that it is the uterus and not the tumor which must be movable; 
for the upper part of the solitl uterine growth may be movable, while its 
bas.e is so tightly wedged in the snpP.rior !'ltrait of the pelvis that no motion 
can Ue communicated to the ma.Rs throug-h the uterine !'lound 

Asr.ifes ran common l.v be distinguished by the character of the tnme. 
faction, which in abdominal drop!'ly is uniform, hut in ovarian disease i~ 
localized at first to one or orbcr iliac fossa i by the Rattening of the abdo· 
men, in th<' recumbent posture. O\Ying to the ascitic fluid gravitating to 
tbe ~ides of the peritoneal cn\·ity; by the change in the line of dulness 
upon variation in the patient1s position; b,v the resonnnce anteriorly when 
the patient lies on her back, ow ing to tbe intestines floating up"·ard i by 
the prominence of the recto-veRical pooch, in which fluctuation can be 
detected by the finger introduced into tbe vagina; hy the pres.ence of a 
distinct wave when the patient rolls in bed; and by the coexi~tence of 
i"i)?nS of disease of the heart, li ver , or kidney, the sk in being often harsh 
ancl jaundiced, and the feet redematous at an early stag-e of the affc('tion 
In dropsy from diseai:;e of the ovar.'·· on the other hand, bes ide the local 
character of the swelling in the early stages, it is found that, owing to the 
fact of the fluicl being contained in a tense cyst. there is no flattening of 
the abdomen nor anterior resonance in the supine posture; little or no 
\'1triation in the line of dulness; no prominence of Douglas's cul.de.sac; 
no abdominal wave when the patient rolls in brd; ancl no evidence (except 
b.v a coincidence) of disea~e of other viRcera. FinalJ.,-, in a doubtfu l case, 
the dia,!?'nosis rni ,2:bt be made by examining- the fluid \Yithdrawn by tappin.z , 
which, if the disea~e were o\·arian, would probabl .v be found to contain 
altered blood-cells, epithelial scales, masses of granular matter , oil g' l O~)U\es, 
nnd crystals of cholestecnine. Hug-hes-Bennett, and, more recently , Drys
dale, barn described cell.forms which they belie,·e to be peculiar to ovarian 
fluicls 1 but their views have not been universally ncceptecl hy patbolog-ists. 
Foulis and Knowsley rrhornton have cle.scrihed certain groups of cells as 
peculiar to the fluid from malignant growths of the ovary or perito· 
neum. According to Spiegelberg, if the ovarian fluid be of lo~v density 
and of a se rous character, the cyst-wall has ceased to grow actively, and 
simple tapping may be advantageously sub:-tituted for O\'ariotom.''· The 
mortality of uncomplic:-tted ovariotom.r, howHer. is now so low that tap· 
ping is rarely resorted to for e ither diagnostic or therapeutic purposes. 
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Cystic Disease of the Broad Ligament so closely resembles thnt of 
the ov:Hy, that a diagnosis is frequently impossible; thon~h if the flnid 
ren10\·cd by tappio.g- were found to be non.albuminous. and like that or 
nscites, there would be strong reason for believing that the ovary was not. 
implicated. 

The fluid from Fibro.cy.o;tic T11mors of the Uterus is, according to A tlec 
and other authorities, remarkably free from morphological elements, while 
it coag-ulates spontaneously and completely. Drysdale describes a peculiar 
cell which he believes to be characterir·stic of this form of tumor. 

Other alrnormal coudit.ions may be occasionally mistaken for ovarian 
tumors, such as hydalids, uterine dfstention from retenlio•1 of the men
strual secrf'lion, accumulation of/at in the omentum or abdominal walli;, 
partial contractions of the recti rnuscles, hydronephrosis, nncl cyst~ of the 
kidney or spleen 

Though the diagnosis of ovarian tumors can, in most instances, he made 
with tolerable certainty, by careful and repeated exnmination, yet ca:-e:00 
occasionally occur which completely baffle the most cautious observer, and 
it has repeatedly happened that the operation of ovariotomy has been 
undertaken in cases in whicb no ovnrian tumor could be found, tbe morbid 
growth being perhaps connected with the uterus, kidney, :-pleen, or orneu
tum; or more rarely there being no tumor at all (see Phantom 'l'amor, 
p. 539). The difficulty, and in some ca::;es impossibi li ty, of making correct 
diagnosis, has bren advanced as. an aq.{ument against the propriety of O\'nri
otomy; and yet the operation should not on this account be considered 
unjustifiable, any more tban sbould the ligation of arteries for ancurism, 
on the ground tbat deligation has been occasionally performed when no 
ancurism existed. 

Treatment.-Solid Tumors of the ovary do not, as a rule, call for 
operntive interference, unless they are malignant. Hence the remarks 
which follow are to be understood as applying to the treatment of cy.1.;ts of 
the o\•ary, which are of much commoner ocPurreoce than the other forms 
of tumor. Tbe question whether or not a tumor of the ovary be cystic, 
can usually, though not invnriably, be decided by noting the presence or 
absence of fluctuation, upon external, n11d especia ll y upon vaginal palpa
tion. In any ease of doubt an exploratory incision may be resorted to. 
There may be a single cyst, or the tumor may be 11111ltilorular; in the la.ti.er 
case the secondary cysts may sometimes be recognized by palpation, and 
the contained Ru id is usually darker and more viscid than that of a cyst 

~~~ i~~ s~~ n~':i~~c~~·~f; i 1~1i l~~,~~a ~~:t:,s n:~~~~~~1~1~:~1r;:g~1t~~i: ~~ :~:rc~ar:~:~~~~~ 
cysts being OCC'afiionally curnblc by milder measures tban oval'iotorny, and 
offering a better pro~pcct of recovery after th;tt operntion, than multilocu
lar growtbs. Another poillt which is usttall_v considered of great impor
tance as regards the prognosis of ovariotomy, is the presence or absence of 
adhesions; these mny sometimes be detected by careful palpation and aus
cultation, but, on the other hand, may exist without gi\·ing- any evidence 
of their presence; it is probable, however, that, as remarked by Spencer 
WellB, tbe pro.znosis after operation is more inHuenced by the age and 
general condition of the patient than by tbe size and condition of t~e 
tumor. According to thi~ writer, the prognosis is more favorable .m 
patients under twenty or over sixty years of age, than in those at an 111-

termedifit.e period of life. The existence of pelvic adbe:-'ions .is more ~ob~ 
dreaded than that of adLt:sions to tbe omentum or abdom1nal panetes 
'The occurrnnce of s1tpparation in an O\'arian cyst is, accor<ling to T. Keith, 
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an indication for immediate ovariotomy, and th is surgeon reports tweh·e 
ca,:Ps operated on under these circumstances with ten recoveries. 

'fhe surgical procedures now resorted to in the treatment of ovarian cysts 
nre tapping, dJ·ainage, incision, partial excision, galoano-puncture, and 
ouariotomy. rl'he injection of iodi11e, as practised by Alison and Boinet, 
is seldom if eYer employed at the present day. 

1. Tapping, the mode of performing which has already been described, 
is chiefly resorted to as an aid to diagnosis, or with a view to palliation 
rather than to radical cure. It has been maintained by Spencer Wells, 
whose experience in cases of O\'arian disease is probably greater than that 
of any other living surgeon, that the prospector recovery after ovariotomy 
is not lessened by the fact or the patient having been previously tapped 
oace or oftener, and that hence there need be no hesitation in employing 
this simple operation, either to assist the diagnosis in a doubtful case, or as 
n means of affording temporary relier before resorting to graver measures. 
Other surgeons1 however, take an opposite view, and there can be no doubt 

FICl. 560.-Sipbon-trocar. 

tLnt Lee correctly represents the general feeling of gynrecologists in de
claring that an exploratory incision is !'mfer as well as more satisfactory 
than tapping. If the latter operation is employed, special care must be 
taken to prevent the escape or the cyst ic contents into tbe peritoneal cavity1 

(an occurrence which might be followed by peritonitis), by using Thom
son's "sipboo-trocnr/' an aspirntor, or so me similar in strument. Though 
in the large majoriry of instances tapping acts only as a palliative, it bas 
occasioually beeo followed Ly permanent reco,'ery ; according to Spiegel
berg, this result is most apt to follow when the ornrian Huid is of low 
dC'nsitr and of a serous character. 1'apping through the vagina is occa
sionally preferred to the ordinary operation through the abdominal 
pariete:;, especinlly when labor is complicated by a prolapsed ovarian cyst. 

2. Drainage i!=: effected by enlarging tbe puncture made in parietal or 
vaginal paraccntesis, and introducing a tube which is fixed !:)0 ns to allow 
the escape of f:luicl, and, if necessary, the wa shing out of the cyst with 
simple or meditated injections. This mode of' treatment is chiefly adapted 
to cases of unilocular cyst, in which ovariotomy is contra.indicated by the 
extent or a<lbesious. A more frequent resort to this method has been ably 
aclrocated b,~ D1·. Stimson. 

3. Incision cons ists in laying open tbe tumor through the abdominal 
wn!l or vagina; this plan , wbicb may be considered a modification of that 
last mentioned, is best adapted for the treatment of firmly adherent multi
locular cysts, which do not adni it of ovariotomy on the one ha.nd, nor of 
simple drainage on the other. Bernutz advises incision as preferable to 
ovariotomy iu cases of suppurating denuoid cyst. 

4. Partial Excision consists in cuttiug away a small portion of the 
anterior wall of the cyst, and allowing the contents to escape into the peri· 
toncal cavity; this mode of treatment is more applicable to cases or cystic 
cli~ease of the broad ligament than to those in which the ovary is invol\'ed. 

5. Galvano-puncture is r<?commended hy Semeleder, who reports 
tbree recoverie::i by this mode of treatment. 
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6. Ovariotomy, or the formal extirpation o_f a di~eased ornry, wn!'I 
suggested by Wm. Hunter and recommended by John Belli but the fir.'it 
surgeon who actually resorted to the operation wns McDowel1

1 
of Kent uck,•, 

who performed the 6r:-;tovariotomy in the yen.r 1809. 'L'bis case wa:;; :-;1ir. 
cessful, the patient surviving thirty.two years. McDowell repeated the 
operation about a dozen times, with varying Ruccess, and his example wn~ 
followed b~· a few surgeons at home and abroad, hut for many years tlw 
feeling of the profession at large was that ovariotomy was an unjustifiable 
procc>dure, and it is within a comparatively Rhort period oalY that thi~ 

oper:ition bas bePn g"C'ncrnlly accepted as a legitimate resource Or i-iurgt•ry. 
Amon~ those who ban• acquired most distinction as ornriotom ist!' ma' 
be particularly mentioned Bird, Clay, Baker :Brown, Tyler Smith, Wt·ll~. 
'l'horaton, Tait, Bautock, and Keith, among Britii;:.h su rgeons; "T· L. and 
J. L. Atlee, Kimball, Dunlap, Pea:::lee, 'l'homas, Homans, and Goodell, in 
our own country i SclHoedcr, Martin, Billroth, and Spiegelberg, in Ger
many; and KoeberJe, in J'rance. 

The operation is not usually \'ery difficult, but i~ always one of consid('r
ablc gral"ity, the mortality in the bands of surgeons generally a\·era~in!( 
from 27 to 29 per <'cnt. 1 This is in itself no valid objection to tbt' opna
tion, for the death-rate is less than that of many other operation:-:; whieh 
are univen:ally recognized as legitimate; but it is surely sufficient to rcn<ll'r 
the surgeon ,·cry cautious in his prognosis, and to induce bim to neglect 
no means of satisfying binu•elf botb as to the accuracy of his diagno)·d~, and 
as to tbe applicability of the operation to the parti<·ularcase with which he 
has to deal. .As Sir Spencer W ells justly remarks, "it is seldom that o. 
surgeon is ca lled upon to perform 0\1 ariotomy in order to sarn a pntit.'nt 
from imminent death. There is generally as much time for di~

cussion as in tbe parallel case of litbotomy in the male adult . .And in both 
cases the responsibility of operating, with the full knowled7e that if the 
patient be not Sa\'Cd by the operation he or ~he is killed by it, rtJu~t he 
fairly fncPd." 'l'bis responsibility, moreo,·er, is one which the surgeon lrns 
no right to throw upon tbe patit:nt; every wonrnn knows that, after an 
operation like O\'al'iotomy, she may die o r she may get well, alld it is to the 
superior knowledge and wide experience of the surgeon that she lookfl for 
ad\'ice as to whether the operation is or is not deRirahle in her particular 
cn:::e. Tbc ultimate decision in tbis., as in e,·en other case, muRt of cour:--c 
rest with the patient, but the surgeon should ilonestly and plainly exprl% 
his opi11ion, whether it be favorable or unfnvorahlc; and if, after a full and 
careful coasiderat ion of nil the circumstances of the case, he is brought to 
the conclu:::ion that the operation is, upon tlie whole, not advbnble, be 
should, in m.r jud,;rruent, simply decline to operate. 

The Operation of Ovariolomy ma.y be }"Wrformed as fo11ows: The 
pn.ticnt's bowels sbould have been emptied by the administration of a dO'.'iC 
of castor oil a day or two previou:;ly, or of epl'!orn sa lts the night before, 
and by means of an enenm on the morning appointed for the operation. 
'11 be temp~ratnre of the room should be at leabt 70° Fabr., and the table 
well CO\'ered with blankets: the patient should be thoroughly anre:::thetized, 
and at the last moment the contents of the bladder should be erncuntt<l 
by means of the catheter. 'l'hc patient's abdonrnn is cleansed by isoap and 

1 Sir Spencer Wtllls has published rt:cords of 1000 cases, of which 231 provt>d fatal. 

~~.'.~~~ : f~1:f f ~;):~~~.~! 1~:~·~:~~~~;:.~~i~~~\~·,,'.\:~::11~fi.f ~~;~t:~!~?;h~~:1 :.:!:1 ~::~~ 
seril'S ofsuccessfulca:oes, aud Tait has rt:portedouest"quenceofl39operat1ous 1v1thouL 
a isingle death. 
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water, bcnzinr, and a 1-1000 solution or corrosi\'e sublimate. The oper· 
ator'~ hundti and arms nre prepared in the s:ame wny. 'l'hr instrumentt1, 
ligatures, nncl absorbent pads (in place of sponges) arc sterilized by boiling 
water. 

'l'be first incision is made to correspond ns nearly as poi;::i;::ible to the 
position of the linea alba, nnd may reach from about nn inch or an inch and 
n half below the umbilicus to within two inches of the pube:;:, though, in 
many iu:.tanccs, a smaller wound mny be Hufficient. "'elli:; 's stati~tic~, 
ho\n1,-cr, go to ~how that, provided that tbe incbion does not extend aboYc 
tbe uml>ilicui;::, ib exact lt·ngth in inches does not affect the result of the 
operation. Tbe dis~ection is cautiou~ly continued until the peritoneum ii; 
reached, when, nil hemorrhage having been checked, this membrane is 
opened by picking it up with forceps, making a !'.mall cut, nnd then intro· 
ducing tbe left forefinger, upon whith ns a director the wouud is enlarged 
to the full extent of tbe external inci::::ion. A smnll quantity of serum now 
u,.unlly make:-; its C1'Cape, when the cyst \mil probably p1·c:-ents it!-<elf im. 
mediately below the wound; ~houlcl a fold of omentum or a loop of intes· 
tinl' intcrn'ue, these should be carefully lifted off and put to one side. 

The surgeon then proceeds to in \·estig-ate the extent of adhel'iions, if'tbt1re 
be any, by i11troducing fir:;t two or three fingers, then a cuned steel sound, 
~o as to sweep around the ba~e of the tumor1 and finally, if neccs~ary, the 
whole band. II' the adhesions be cxtensh·e, 1 or if the tumor be ascertained 
to be chiefly or entirely solid, it may be necessary to ca1Ty the incision 
above the umbilicus-this being done by a cune to tbc left side, so as to 
nroid wounding the rouud ligament or the lh'er. Should the adhesions be 
found ::o firm and extensive n~ to forbid the hope of removing the tumor, 
the surgeon may attempt the treaunent by drainage, incision, or partial 
1:xci~ion 1 Recording to the character of the cy::.t-wbetber single or multiloc· 
uhir-and tbe nature of its contents, which may be B!-CCrtaincd by making 
an exploratory puncture with a small trocar. (See pp. 955, 956) lf the 
adhC':-ions be le~s firm and extensive, thol';:e which arc acces:-ible may be 
carefully !'Cpnrated by the fingers, thus completing what may be called the 
:-econd t<tagt: of tbe operation. 

rrbe third stage consists ill lessening- the size of the tumor by tapping 
the cyst, or the principal cysti:;, ii there be more than one-good in:...tru. 
meats for the purpo::;e being tbe winged trocar and canulu. of Spencl'f Well~, 
that of Emmett, and the ingenious hollow trocar.:; dHi~ed by ~lears, iloclp·c, 
and Fitch (Fig 561). 'l.'he fluid may be com'eyed away through a ftcxi. 

Fio.561.-Fitcb'strocuandcaau\a. 

hie tube while tbe CYSt-wall is held forwards with rnl.:"cllum forceps, and 
compres~ion of the Sbdomen kept up by the band=- or an a~sistant. rrbe 
,.ac ha\•in~ been sufficientlr reduced in tiize, is now gently drawn out 
through the external wound, any remaining adhesions being se;ered by 
the hand, by a smnll cautery iron (or the galvanic cautery ), by an ec.:ra.;eur, 
or by sci:5sors, according to the peculiar circumsta1.1CeS of the ca~e. II any 
hemorrhage occur, it nrny bo controlled by tors1011 1 by styptics, by the 

1 Stimson advises that the cyst should be fixed hi thl;.l abdominal wound, anrl 
~!;~~\l{e!:~~~~;~~o;1i~~~~~d btling tl1tin passed iuto tht1 interior to l;.lxplore and s~al'ch 
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cautery, or by the ligature; in the latter case carbolized catgut or fine silk 
111ay be used in preference to other materials. If the adhesions be insep
arable, it may Le necessary to leave a portion of tbr cyst-wall, which J 
L. Atlee advises should then be secured with the clamp, the abdominal 
wound bt:iing carefully closed below the instr ument. 

The next step is to secure the pedicle of the tumor, so as to prevent 
hemorrhage. This may be done by mean~ of the ligature or the clamp i 
by dividing the pediC"le with the tcrasem· or the actualcautery; hy apply
ing tortiion to each individual vei:;sel as it is cut across; or by enurleat111y1 

the tumor in the ingenious way recommended by Miner, of Buffalo, so 
as to avoid hemorrhage by tearing across the vessel::; at their peripheral 
terminations. If sufficiently long, the pedic le may be fixed. between tbr 
lips of the wound, but all operators of the present day prefer that it 
r-;hould be returned into the abdominal cavity; or it may be "pocketed" 
in the deeper part of the inc ision (as sugge.sted by Storer, of Boston), the 
cxteronl wound being accurately closed above it. Should it ever be nece~
~ary to fix the stump in the external wound, the use of the clamp is prob
nhl.'' the best method of );.ecuring the pedicle. Several varieties of clamp 

FIG.562.-Atlee'sclarn1l. 

ha,·e been employed, those devised by Wells, KoeberM, Atlee, and Daw
&on iJein,!?' perhaps the be~t. When the stump is returned to the abdom
inal Cfl\'ity, a different plan must be adopted; here the l:iurgeon may chooi'.!f.' 
between slow division of the pt-dicle and the application of torsion to eacb 
:-.eparatc ,-es!"-el, the uE:e of the actual cautery, and the employment of the 
ligature. 'Torsion bas not been resorted to sufficiently often to a.How ll 
positive opinion as to its merits. If the ligature be employed, as is 
usually done, the pedi<:lc is transfixed and tied in two parts witb strong 
carbolized silk, the ends being cut short and dropped into the peritoneal 
cavity. Hays reconunend~ the use of a catg-ut ligature applied subperi
tonenlly, so as to close the \"e:ssels without endangering the vitality of the 
t.tump. If the cautery be u:sed (as was done by Baker Brown), the sur
rounding parts may be protected by the use of the clanip-shield de\·ised by 
Storer. 

The pedicle being secured, and the tumor remo,·ed, the surgeon examine~ 
the other ovary (excising it also, if it be diseased), and then, ha\·ing cleansed 

1 Miner's method of enu"leation has also been applied to uterine tumors by Spiegel
hn~, and by Moore, of Rochester; the former surgeon, after .enucleation, cl~eB thl' 
peritoneum Ol"er the uterus by the introduction of sutures, wlule the latter Lrings the 
pedicle out and fixes it in the abdominal wound in the ordinary way . 
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the peritoneum by careful sponging, closes the wound with deep sutures, 
two or three to the inch, and applies an antiseptic dressing, with a large 
pad of sublimated cotton, n.nd a broad flunnel bu.ndage. 'l'hese sutures may 
be of gterilized silk or of si lkworm-gut, and should pass through the whole 
Lbickness of the abdominal wall, including the peritoneum, which some 
:surgeons aclvi6e should be separately stitched wlth catgut; superficial 
;-iutures mn,y be used to approximate the skin surfaces, as after ordinary 
operations. Jf there has been much oozing from torn adhesions during 
the operation, drainage of the abdominal ca.vit.y will be required. The 
u~ual plan is to insert in the lower angle of the wound a glass drainage
tulic, Jong enougb to rt>acb to the bottom of Douglas's pouch. 'l'be com
plete evacuation of bloody and serous exudate into the abdominal cavity 
is secured by a rubLer tube attached to a piston syringe, by w bich the drain
age-tube is sucked dry at re~uJa.r intcrnds. The tube is removed after 24 
or 36 hour.:<. Another method of abdominal drainage, recommended by 
:1lartin, is to puncture the posterior vaginal vault, placing a rubber tu Le 
in the opening and guarding it by a light vaginal tampon. lf there is 
excessive oozing, which cannot be controlled by ligatures or styptics, 
)likulicz's gauze drain exerts sufficient pressure to control the bleeding, 
and at the same time affords a means of exit to the fluids collecting in the 
:1bdominal cinity. This consists of a Lag of gauze, with a string tied to 
its lower end to aid in its removal. This bag- is placed as deeply as possi
hle in the peh·is, and is filled out with sufficient gauze to exert the necessary 
pressure. l\loBt modern o\·ariotomists attach great importance to the ob
~ervance of antiseptic precautions, but others, including such succcsBful 
operators as Keith and Lawson Tait, the latter of whom has, as already 
mentioned, reported 139 consecuti\'e operntions without a single death, 
r<:ly exclusi,·ely upon care and clennliness in their cases. 

'l'be after-treatment consists in withholdin:r all foods and liquids for 
from 24 to 36 hours, keeping the patient qL1iet on her back, using the 
catheter for the first three days, and ~ecuring an evacuation from the bowel::; 
111 the end of 48 hour:; bv an 
cnema(glycerinf3j,sul1)hate ~ 
of magnesium ,5.:;s, oil or · ·. 
turpentine f,5ss, water f,5ij). · · · · 
When food i:; admiui:;tered Fm. 5GS.-Sims's sigmoid catheter. 
it must Le gi\"CO carefully in 
~n1all qtrnntitics, gradually increased up to the fourth or fifth day, when a 
tliet suitable to a person confined to bed may be allowed. If the patient is 
profoundly reduced after the operation, rectal alimentation with predig·e:;ted 
food may Le begun at ouce. It is best to abstain from the administration 
of opium, which lessens the absorptive power of the peritoneum, favors 
obstruction of the bowel, and lessens the resisting power of the body cells 
against septic invasion. The cliief sources of danger, beside shock and 
nen-ous prostration, are secondary hemorrhage, peritoniti:;, and septic 
poi:;oning i the latter hi, indeed, according to Sims, the principal cause of 
death after the operation. Hemorrhage must be arrested b.v exposing or 
opening the wound, and securing the bleeding ve:;sel in the pedicle, and 
peritonitis is to be treated in the way described in previous chapters. 
Koeber!e applies an ice-bag on either side of the incision, as a prophylactic 
against both of these complication::;. Wells and Thornton apply cold to 
the head by Petigand's coil, as a means of reducing the temperature of the 
hody. Bozeman lays great stress upon the administration of quinia an,d 
opium, in large doses, by the rectum. Should symptoms of septic poison
ing supervene, the lower part of the incision shou ld be opened sufficiently 
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to nllo\\· the introduction of an elast ic catheter, through which disinfectant 
solu t ions may be injected and the peritoneal ca.\·ity washed out, as recom
mended by Dr. Peaslee. This su rgeon reports SC\'Cral successfu l case~ 
in one of which no less than 135 injections were marle in the course of 18 
days. The best disinfectants for the purpose are probably the liq. sodll! 
chlorina tis and carbolic acid, either being, of course, very much diluted. 
Quiniri should, at t he same tim e, be freely g iven internally. 'l'he suture.-l 
may be rem0\1 ed, a few at a time, from the fifth to the tenth clay. 

Vaginal Ovariotomy, or the removal of an ovari n.o tumor throu,£rh 
the po;:.;terior wall of the v1Lgina, an operation which has been practisNl ln
Tb omas, Wing, Dav is, Gilmore, and Goodell, may occasionall y be preferre(i 
to the ordinary operatioo, but is manifestly suited on ly to cases in which 
the tumor is smnll , a nd free from adhesions. 

Rectal Ovariotomy.-A. W. Stocks has recorded a remnl'kable ca::;r 
in which an ova rian cyst protruded through the rectlim, and wa.a success
fully removed through an incision in the anterior wall of t hat Ol'l?&n. 

Normal Ovariotomy; Oophorotomy; Oophorectomy; Bat
tey's Operation.-The:Se names have been applied to an operation 
introduced by I-Iegar and Battey, a nd since repeated by numerou::; s.ur,zcons, 
both at home and a broad; it consists in t he removal of one or both O\'aries, 
eve n when not obviousl.v diseased, as a means of hastening the menopaui:f', 
when that rnn,y seem desi rable. The glands are removed either b_v abdom
inal section or through the posterior wall of the vagi na, as in 'l'homas1:0 

operation of vag-irrnl ovariotomy. Ti;;;sier has analyzed 170 terminated 
cases, and finds that 135 pat ieuts were cured, 3 improved, 7 not benflfited, 
or made worse, wbile 25 died . Engelmann found a larger proportion of 
failures, and 121 cases, collected by Munde, furnished 28 den.tbs; but, a~ 
with ovariotomy, individnal operators ha ve been much more successful. 
Battey believes that, in ski lled hands, the mortality should not be more 
than two or I bree per cent. Fehling and Truzzi recommend oOphorectomy 
as a remedv for osteomalacia. 

Salpiniotomy.-Beverley reports a cure by diviRion of the Fo.llopian 
tubes between double ligatures, in a case in which the O\'O.ries could not 
be removed on account of adhesions. 

Salpingectomy; Tait's Operation.-Tai t has extended Hegar't" 
nnd Battey's operation by removing the di:;eased Fa llopian tubes (in cases 
of suppurative salpingit is, etc.) ns well as the ovaries. His results from 
this operation have been extremely brilliant, 413 cases in bis second li st of 
1000 abdominal e.ections having given but 12 deaths. 

Salpingostomy.-Under this name Skutsch describes an operation 
which consists in empty ing the tubes of their contents and estaUlisbing 
nrtiflcia l openin _g-s at t hei r abdominal extrem ities. 

Oophorraphy is the name g iven by Imlach to an operation for pain
ful prolapsus of tbe ovaries, which consists in fasten in g- the misplaced 
orgaus by sutures to the infundibulo-peh-ic ligaments near t he pelvic brim. 
He reports 14 cases successfu lly treated in th is manner. 

Double Ovariotomy was first performed by J . L. Atlee in 1843. 
and has since been very frequently repeated. 'l'be operation is atte.nded 
with but little g reater difficulty and ri sk tban that of removing- a 81~gle 
ovary, but ba3 the necessary disadvantage of rendering the paueut 
sterile. 

Extirpation of both Ovaries and of the Uterus has been not 
unfrequently performed, but with very unfavorable results (see C~a.pter 
XLVIJI.). Ia the light of past experience, the operation cannot, rn my 
judgment, be recorumended, unless under very exceptional circumstances. 



CJESAREAN SECTION, ETC. 963 

CA:SAREAN SECTION/ ETC. 

The Cresarean Section may be performed with the hope of saving 
the child a lone.• (in cn!?-e of sudden death occurring to a woman far advanced 
in pre;.rnancy), or with th'°' hopP of sa\"ing both mother aucl child, in cases 
of extreme deformity of tbe peh·is, etc. The operation con~i~ts io opening 
the abdomionl cat'ity in the medilrn line (as in ovnriotomy), inci8ing the 
womb, rupturing the membranes. and extracting- \\"itb tbe least possible 
delay both child and plncenta. Bleeding is then to he arrested, the peri. 
tonenl ca \·ity cleansed by sponging-, and the uterine wound and that ol' the 
abdominal parietes separately closed with sutures. Eiiu,!!er ndvises that a 
~trip of muscular ti~sue should be cut away on either side o f the u1e1·ine 
wound, so as to allow the p~ritoneum to be turned inwards, thus bringiug 
two serous surfaces into contact, and facilitating ndbe!':ion. According to 
Leopold ond Barri~, howc>er, this is unnecessary, the approximation of 
the peritoneal :;urfal'es beinp:· rendily efl'e('ted, without resection, liy the m=e 
of G61y's suture. Harris odd~es the npplication of two rows nf i:::utures, 
oae deep and one superficial. Either ::::ilver wire 01· t" ilk may be usl·cl, and 
the uterine cnvity should be drained by a tube carri~d through the rn.!!-ina. 
When performed during the first few hours of labor, tbe statistics of the 
operation are much more satisfactory than might be ant icipated, the mor
tnlity of the impro\·ed or "conscn·ati\·e" 0£esa rean section (as it is called 
to distinguish it from Pon·o's procedure) being, under favorable circum. 
!:itances, according to Dr. Harris, who has kindly suppl ied me with the 
fi,!!ures, as low as from 8.5 to 10 per cent. I'orro 1s modification of the 
Cresnrcan section iu\·oh·es the extirpation of the uterus itself. In fully 
500 cases operated on by thh:. method, and collecte<l by Harris, t he mor. 
iality has been from 12 to 14 per cent., so that its results are less fat'orable 
than those of the "consen'ati\·e" operation. The Cresnrean section bas 
orcasionally been repeated on the same patient, in successive pregnancies, 
from two to seven times. 

Laparotomy for Rupture of the Pregnant Uterus is often 
spoken of as a variety of Cresarenn s.cction, but is, according to Ha1Ti!-;, 
much less serious than the old form of that operation. The steps of the 
procedure arc the same, except tbnt the incision of the womb is not 
required. 

Laparotomy mn_v be called for in cases of advanced Extra-uterine 
Pregnancy. 'l'he abdominal caYity b~H·ing been opened, the !':nc contain· 
iag the fcetus is carefully inci~ed, and the fretus remo\'ed. 'l'he placenta 
~houlcl, as a rule, be left in situ, the peritoneal cavity being carefully closed, 
while tbe opening in the abdominal sac is stitched to the lower pnrt of the 
abdominal wound rrbe placenta is ultimately discharged piecemeal, 
when the sac, which must be frequently washed out by syringing, grad. 
ually becomes obliterated. Excbion of the entire sac is possible in some 
ca~es of adrnnced, us in alm o~t all cases of early, extra uterine pregnancy. 
It should be done whenever possible. 

Laparo-elytrotomy, or opening the vagina through the abdom in al 
\rail, aboH Poupart':; ligament (an operation devised by Ritgen, Physick, 
and Baudelocque), was formerly recommended hy 'l'homas and Skene, as 
a substitute for Cre:;arean section. Fourteen cases, collected by lla.rris, 
resulted in se\·en reco\·eries and seven death8. The monality is so much 
greater than that of Cresarean section t ha t the operation can no longer be 
reµ-arrled as justifiable. 

Symphysotomy, or the Sigai1ltian operation, consists in making 
a section or tbe pubic symphysis as a means of en la rging the pelvis, and 
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thu~ facilitating de!ivery ~ it is a? olcl operation which has been recently 
rev ived, and practised with considerable success by several obstetric sur
geons, including my colleague, Prof. Hirst. Of 29 cases in the hands of 
American surj!'eons, referred to by Harris, four terminated fatallv. 

Isohio-pubiotomy (Farabeuf's operation) consists in di\;idiog the 
horizontal and descending rami of the os pubis, and bas been successfully 
employed by Pinard. 

OrERATTONS ON TnE KrnNEYS. 

Nephrotomy for Renal Caculus; Nephro-lithotomy.-Cal
culous concretions ha\'C been not unfrequently extracted from the kidney 
01· ureter, in cases in which the existence of an abscess or urinnrv fistula. 
has served as an indication for the proceeding, bnt the fit•st form:\! nepb· 
rotomy for the removal of renal calcnlus1 appears to ba\'e been pci·formcd 
by Marchetti, in the latter part of the seventeenth century. Se,·erul con
cretions were extracted, and the patient recovered with a renal fistula. rl'he 
revirnl of this operation is owing to its advocacy by .Mr. Thomas Smith, 
who recommends a longitudinal incision along the outer border of the 
erector spinre muscle, extending downwards four inches from the lower 
margin of the last rib. The incision is cautiously deepened until the finp-er 
can be placed upon the bilus of the kidney, when, if thought proper, tbis 
organ can be laid open. Jordan Lloyd punctures the kidney with a long 
tenotome, and introduces a small sound, with which he then thoroughly 
explores the pelvis. 'l'his operation does not in,·olve the peritoneal cavity, 
so that there is comparati\·ely little risk of peritonitis, while urinary infiJ. 
tration is prevented by the depending position of the wound. The objec
tions to the procedu1·e are the difficulties of deciding ( l) whether renal 
calcul us exists at all i (2) which kidney is affected; :ind (3) whether the 
calcu lu ~ be not so adherent as to ren1ler its extraction impossible. The 
operation appears to hav e been performed in 130 cases, 2 12 times without 
finding any stone, and 30 times with a fatal result, while the issue in 5 
cases has not beeu ascertained, leaving only 83 successes. The mortality 
of the operation is thus 24 per cent., and the failures, apart from tbe deaths, 
have formed nearly 10 per cent. of the determined cases. Thi:; operation 
should not, therefore, be lightly undertaken, but in cases in which the 
i-,ymptoms are definite and urgent, may be looked upon as a valuable pro
redure. lt should be added tbat, even when no stone has been found, great 
relief has been sometimes afforded by the exploration. 

Calculi hM·e been rcmo\·ecl from the ureter by Bardenbencr, Cabot, 
1'orrey, Cullingworth, and R. B. Ilall, the latt er sur7eon combining 
abdominal with lumbar incision; Cabot1s, Torrey's, and Hall's cases are 
known to hM'e been successfu l. 

Nephrotomy for Hydronephrosis and Pyonephrosis -Hydro
nephrosis, or an accumulation of urine in the pelvis of the kidney, bas been 
treated by simple aspiration, by tapping and an attempt to secure adhesions 
between the organ nod the abdominal wall (Wells), by injection of iodine 
(ScbrOtter , Billrotb), l>y free incision and drainage (prefe rably by lumbar 
incision), and by extirpation. Of these various methods, incision and 
drainage, or nephrotomy, is the most satisfactory, though aspiration may 

1 l\lr. H. Morris limits the term i1ephro-lithotomy to <'ases in which an otherwise 
healthy kidney is opened for the removal of a stone . 

2 In the fiflh ~dl~ion of thi;; work I tabulated 105 cases, to which may be added 25 
sinctsrecor<led. 
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properly be employed first, both ns n. palliati\·e and as a means of eonfirm
iag the diagno::.is. Nephrotumy fur hydronephro~i.'i appears to h;ive been 
performed about 37 times, 10 
or the cases, or 27 per cent. , 
ha\'ing terminated fatally. 
rrof. S. W. Gro~s. in the 
AmPrican Joanwl of Medi
cal Sciences, for Julv, 1885, 
enumerates25cai:.es, io which 
mny be added others Jtttri
butcd to Hokitr.n~k\' (1wo 
Ca$e~), Thorm1s, \Va ilie, Ka1·
petchenko, Barling, Nicai-.c, 
Wut~on (two case~). Bardcn
l1euer, Parker, and Shephl'rd. 
'J'hc putient:-i of the liq~ last
mentioncd died, but the othl'r 
six rnco\·crNl. J>yonephro-
sis, Or SuppurotiOll Within F1t .. 564.-Resuhofdoublenepbrotomy.( FromrtpaticnL 

tbe kidney (wbl'lhcr depend- underthecareor Dr. L.McLaueTiffany.) 
ent or not on calculous dis-
ease). may ai::;o he properly treated by nephrotomy. \\"hich should always 
he tried before re:.;orling- to nephrec.:tom_v. 1 To the 72 cases of nephrolomy 
.for pyonephrosis referred to by Prof. Gross, I am able to acid fJ3 more, tbe 
whole 125 cases g-i\·iog on ly 22 deatbs, a mortrdiLy of 17.6 per cent. 2 Fig. 
564, from a photograph kindl.v sent me by Prof. Tiffany, of Baltimo re, 
shows tbe rei:;ult in a c.:a:::e in which he ~ucccssfully performed nepbl'otomy 
for p,vonephro~ i~ of both kidne.vs. 

E x ti r p ation of the Kid n ey (N e phrect omy).-·F1irst practised hy 
Wolcott, in 1861. this operation was forn1ally undertaken for the first time 
by Simon, of Ileidelberg, eigbt years afterwards, in a case of urinary 
fistula follow ing a wound or the ureter inA icted in removing the uterus 
nnd ovary. The kidney may be reached either by lumbar incision or by 
abdominal section, the former being the preferable method whene\·er it is 
applicable, its mortality, according to Dr. Gros;;'s figure:::, being- only 37 
per cent. azainst 51 per cent by the other method; according- to Brodeur's 
i:tatistil·s 37.6 per eent. ng-ainst 50 per cent; nnd accorclin!! to Siegrist' s, 
235 per cent. a,!!ain!"t 57.8 per cent. Terrier employs a lateral incision, 
and after remo\·ing tbe kidney stitches the renal pe r itoneum to tbe ex
ternal wound, so as to cut off the general abdomina l cavity. Xephrectomy 
b_\' one or other plan has been performed in about 532 cases, l 7i of which, 
or over 33 per cent., a re known to ha\'e proved fatal 

These re:-;ults, whi le not \'cry enconragin,!'.!', are sufficiently frworable to 
justify a re::;o1·t to tbe operation in cases of incurable disease of the kidney 
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-not malignant-in wbicb there is reasonable ground for believing thnt 
the other kidney is capable of discharging its fonction in a normnl or 
almost normal manner. In order to ascertain this point, Gluck sug~ests 
that the ureter of the kidney known to be diseased should be fir5t exposert, 
and temporarily ligated or compressed, while the elimiuatin~ power of the 
opposite organ is tested by the hypodermic injection of some substance 
which, like the ferrocyanide of pota~sium or iodide of sodium, passes 
rapidly in to the urine. 'l'be sng-gestion is certainly ingenions, but the 
proposed test seems to me ba~dly certain enough to be implicitly relied 
upon in practice. Newman and \V. Meyer recommend cathetcrization of the 
ureters, facilitated by the intl'Oduction into the bladdn of an electric lamp, 
iu order to ascertain whether both furnish a lbuminous urine. Iven;on 
adopts the same plan, facilitating the manipulations by a prelimioary 
suprapubic cystotomy. Silbermann bas devised an ingenious instrumeut 
to effect temporary closure of one ureter by pressure from within the blad
der, and Polk bas in vented a. clamp for the same purpose, which mig-ht 
also be effected by compressing the ureter through the rectum, either 
digitally or with Davy'8 lever. Por malignant disease of the kidney, 
nephrectomy is rarely to be recommended i 100 cases collected by Barth 
gave 62 deaths and only 38 recoveries. Recurrence is less common after the 
abdominal than after the lumbar operation. Ablation of the ureter for 
fistula following nephrectomy has been successfully pet·formed by Reynier. 

Prof. S. W. Gross collected 233 cases of nephrectomy, to which I have 
ad<lcd 299, one of these (Spiegelberg's case) being an example of partial 
excision, which Prof. Gross rc>jected. rrbe re::mlts of the operation may be 
cornpendiously seen in the nnnexed table. 

Cases of Nt'phrPclomy. 

Pyonephrosis, pyelitis, etc. (Gnoss) . 50 28 :l2 440 
Calculous pyelitis, .. 23 13 10 43.5 
Tuberculous kidney, 20 H 8 40.0 
Hydronephrosis, 21 13 8 38.1 
Cystic kirlney, 15 8 7 46.7 
l<'loating kidney, 22 13 9 40.9 
:Malignant disease, -19 19 30 01.~ 

Non-malignanttnmor, 5 3 2 40.0 
Calculus (kidney healthy), 3 3 ·3 ii:o Fistula of uret~r, 12 9 
Injury of kidney or ureter, " s 6 2 2fi.O 
U11classifi~d, 5 2 3 00.0 
Additional cases 299 212 73 14 24.4 
-----

532 1· 3·!1 14 33.2 .Aggregates 

Nephrorraphy.-Hahn recommend:'l, in cases of Ron.ting kidney, that, 
in!:lteacl of extirpu.ting tbc organ, Lhe surgeon should cut down in the lun.1-

~~~1~ r~~~~~n~1~~e ti :p~~: L~:~1~~e1~~l~1tv ~~~~1~si ntoth1~1~:':~1~~ l~·i~~r~~it1~l~ete ~:~'J 
l>efore resorting to the mol'e chingerous procedure of 11ephrectomy. For 
most cases of floating kidney, however, my own judgment is Lho.t no ope
ration at all should be performed. Frank hn.::; tabulate~ GI cases of ncph
rorraphy, or nt'ph:ropexy, as it is called by Terrier and Bandouin, o_f which 
only 3 prO\rcd fatal, or about five per cent. Keen's statistics are still more 
favorable, 13! case5 giving but 4 deaths or thrr.e pel' ce11t. A special truliS 
for the support of moYable kidneys has been devised by Nie bans, of Berne. 
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OPERATIONS 0:.-J T H E SPLEEN. 

Extirpation of the Splee n ; Sple n e ctomy.-The spleen has been 
partfall y or \\"holly excised for trauma.tic causes, and in cases of cystic dis
ease, of " noating spleen," and of chronic enlargement con nected with 
ltmcoc,vthmmia Dr. Otis tabulated 26 cases of splenectomy for all causes; 
but from these shou ld be ded ucted one (D orsey's) in wbicb the or~an was 
replaced in the abdominal cavity and not remo\•ed. To the remain ing 25 
cases may be added 11 4- others, g-i\· i ng a total of 139 operations, 30 ha\' ing 
been for traumatic ca.uses1 u.nd all bu t six having termi nated successfully, 
while of the 109 operations fo r disease no less than 59 ended in death. 1 

While, therefore, excis ion would appear to be justi fi able in ca~es of wound 
attended by protrusion of the ori:ran, splencctomy fo r d iseased cond itions 
of tbe viscus bas not been sufficiently successful to affoL·d much encourage
ment fo r a repetition of the procedu re. Hemorr hage, during or subsequent 
lo tbe operation, appear:; to hn ve been the cause of deatb in most of the 
fntalcas.es. 

Acupuncture of the Splee n is recommended by Feletti as a remedy 
for malarial hypertrophy, aud Fazio praises parenchymatous injections of 
quiuiue in the same affection. 

0PERAT IO:SS ON THE 8T0)1ACl:I AND B OWELS. 

Gastrorra phy.-Io cases of dilated stomach, Bircbm· and W eir have 
gi\·cu relief by pressing in a fo ld of the organ, exposed by lapa rotorny1 

aud secur ing it with stitches, taking a reef, as it were, in the too capacious 
viscus. 

Resection of the Pyloric Extremity of the Stoma ch (Pylorec
tomy, Pyloric Gastrectumy) was or iginally suggested by l\Ierrem, a nd 
itfterwards by Gussenbauer and \.Viniwarter, a8 a remedy for cancer of 
that organ. First put in practice by Pea.n, t he operation appears to have 
been now performed in about 163 cases,~ on ly 50 of which, or less than 
one-third, are known to have terminated successfully, while 100 are known 
to have terminated fatally. 

Resection of the Cardiac Extremity of the Stomach appears 
to hn\·e been performed only once, by L. C. Lane, and that case terminated 
fata lly on t he second da.v. 

Resection of the Greater Curvature of the Stomach was per
formed by Fi~dle r in a ca5e of carcinoma, t he patient recovering from the 
operat ion and surv iving fi ve months. Simi lar cases have been recorded 
hy Jiayd l and Yun Hacker. 

Resection of the Entire Stomach, t he patient dying on the table, 
has been practised by Conner. 

In spite of tbe measure of :success which is alleged to have attended some 
of tbese operations, I confess that they seem to me hard ly witliin.. the pa.le 
of leg-itimate surgery. Bernays reports two cases of gast ric ca1·ci11oma 
benefited by open ing the stomach and scraping away the growth with a 
curette. 

Dila tation of the Pylorus.-The fi rst operation of th is kind appears 
to have been performed by Scbede, in 1817; be opened the stomach and 

1 In the fifth erlition of th is work I tabulat~d 109 cases, 27 operations having been 
for trauma.tic causei; and S2 for disease. To these may be added 30, thretJ belonging 
Lotheformtlrand27tothelattercatt:gory. 

t To thtl 119 cases tabulated ill tlrn fifth edition of this work may be added 44 others, 
tliere:1ults iu 13ofwli ich have not beeu ascertained. 
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attempted to dilate t he P.vloric orifice with a bong'ic, but. t he cns::;e termi
nated fatally. In 188 1, Richter snggested that the constricted pylorn~ 
should be attacked t hroug h an opening in the duodenum, but Uocs not 
appear to have put his su::rgestion to t be test of cxperiC'nce. In 1882, 
L oreta successfu lly treated a case of pyloric obstrnction b~· digital diuul
sion, access to the part being gai ned by means of a preliminary inci!:'ion 
into the adjoining part of t he stomach. P yloric dilatation hns now bern 
pract ised in at least 38 cases, ' 22 of which appear to bavecndcd in recoverv 
and 15 in death, tbe resul t in Bil'chetti's case being uncertain. 11 h'e 
mortality of terminated cal-leS id thus tlPnrly 43 per cent. 

Dilatation of the Cardiac Orifice of the Stomach or of the 
Lowest Portion of the CEsophagus, aft<'r preliminary g-ast ric sec
t ion, is said to have been performed i:.even times by Loreta., and once each 
by Yon Bergmann, Cn.tnni, Frattini, a.nd Billrotb. 1.,be result in the la~t
meutioned case is uncertain, but all the rel:'t are reporteJ ns recoverie~ 
(See RPfrog1·a,de Dilatation, page 858 ) 

Double Divulsion (that is, of both cardiac and pyloric orifices of the 
stomach) is said to havC' bC'e n performed by L oreta in four case::;, at least 
two of whieb were successful. 

Pyloroplasty, an operation for cicatricial stricture of the pylorus de
vised b,v R eineke and Mikulicz, con sists in incis in g t he stricture longitudi
nally, t he wound, wbich i:; prolonged in to the stomach and duodenum beinl! 
brought togetlier transversely It bas been successfully employed by 
Colzi in three and by Senn in two cases, by Roux, by Limont and Page, 
and b.v other surg-eons. 

Enterostomy, an operntion designed to provide an opening for tbe in. 
troduction of food into the "ma ll intestine, in cases of obstruction of tht• 
pylorus, was introd uced by Surmay, nnd has since been practised by Lon.z
enbucb, Robertson, South am, Goldin g-Bird, Gould, Jesset, and Mny<ll 
(twice), with, however, a fatal re::;ult in all but tbe t\YO cases of the ln:st
named operator. 

Gastro-enterostomy is an operation designed to establish a commu
nication between the stomach and small intestine in cases of pyloric ob
struction not ad mi tting of relief by excision. If resorted to, it should b<: 
done by Seun's method of lat~l'a l anastomosis (see page 928). It appear~ 
to have been performed in 137 cases,i of which 64 were successful, 9 were 
temporaril .v so. and 61 pl'O•ed fatal, the result in 3 not having been ascer
tained. rrbe mortality of the operation is therefore over 44 per cent. 
Tuholske recommends that 1!astro-f'ntero!:ltomy shou ld be performed as a 
prelimin ary opern.tion to pylorectomy, nn interrnl of nbout three week~ 
intervening-, and believes that the latter operation wouJJ then be more· 
successfu l tha.n when employed primarily. 

Ileo-colostomy,_ the establi ,. li ing of an opening between the small 
and large intest in e. has been em ployed by Lange (tw ice), Billrotb, J. D. S 
Davis, Abbe, and Von Hacker i the last- named surl!eon'scase was the only 
one which ended fayorably. Da.vis has also performed, unsnccessfully, n 
jejuno-colostomy. Colo-colostomy, the effecting a communication 
between two parts of t he large iutestine, has been successfully resorted to 
by A bbo all cl Meyer. 

Gastrostomy has already been referred to on pn.ge 857. 

1 To the 34 cases tabulated in the fifth edition may be added 4, recorded by Co.ster, 
Gardner (2 cases), and Huntington. 

t Ju the fifth edition I tabulated 02 cases, to which I am UO\V alJ\e to add 75 more. 
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PANCREATECT0)1Y AND PANCREATOTO:'llY. 

Pancreatectomy, or excision or a portion of the pancreas, in cases of 
abdominal wound witb protrusion of tbat organ, appears to buY e been 
successfuJ\y performed in s ix cases Uy Ca lchrnll , Laborderie1 Kleberg, 
'L'hompso11, Ju1'tin, and B. Allen. Purlial excision of the pancreas is abo 
said to base been succc~sfully performed by Billroth (twice), and by 
Rui:rgi , for carci noma. Complete exri~ion i:::., according to Sen n, a neces. 
imrily fatal operation, death resulting either fron1 the trnumatism or from 
gang-rene of the duodenum. 

Pancreatotomy1 with clrninage or ex<!ision of a cyst or nhsre~s of tbe 
pancreas, has, according to H cische, been resorted to in at least 3() rases. 
Among the successful operators have been Bozeman, Kulenkampff, 'l'hi cr~;ch, 
G11sseubaucr, Senn, Kiistcr, Kocher, Bull, Annandale, Riegner, Karewski 
(two cases), Tre,·es, Parkes, W. W. Ashhur~t, Cathcart, and 'l'rerna.ine; 
and nmon~ the unsuccessful, the younger Rokitansky, Hoscnbach, Salzer, 
Hagenbach, and Li.icke. Dr. '''· W. A::ihhurst, of Chihuafa1a., Mexico, 
has communicated lo me tbe details of a successful case in which be re· 
moved by pancreatotorny nearly two gallons of pus. 

IlEPATECTOMY AND IlEPATOTO).IY j HEPATIC PHLEBOTOMY. 

Excision of a portion of the liver (vartial hepatectomy) bas occasionally 
been resorted to in cases of tumor or of penetrating wound of the abdomen, 
and has been successfully employNI by Langenbuch (in a case of painful con· 
striction or the organ, caused by tigbtclothing), by Loreta, Hug-gi, Hocben. 
e~fr, Von Bergmann, Millier, and se,·eral other surgeons, including 'L'iffany 
anJ Keen in this country. Of 20 cases tabulated b!' Dr. Westcott, 17 ended 
in recovery, and only 2 in death, the resu lt in one heing uncertain. Pozzi, 
Yohtz, Tansini, and Keen closed tbe wound in the viscus with sutures. 
Numerous surgeons have succe.::sfully employed simple hepatotomy in cases 
of hepatic abscess, hydatid, simple cyst, etc, as bas rrbornton in a case of 
hepatic calcuh1s. Sixty.ei,!?"ht cases of hydatid, thus treated, gave, accord
ing to D. 1'l10mas, only se\·en deaths. Zancarol opens hepatic abscesse:_.1 
with tbe thermo-cautery, resecting a rib if necessary to get free nccess to 
the part, cleans out tbe cnvity with sponge and syringe, and introduces 
drainage-tubes. Willard bas also successfully opened an hepatic absces:'i 
(by incision) throug-h tbe diaphra.J?m, after re:-ection of a rib. Under thC' 
name of hepatic phlebotomy, Dr. Harley recommends direct withdrn,wnl of 
blood from the liver by means of an aspirating trocar and canula, an opera. 
tion which appears to have been for many years resorted to with ad\o·antage 
in cases of acute hepatit is by lndian army surgeons i the same physician 
recommends, in cases of chronic congestion, puncture of the hepatic cap
su le, nn operation wbich is al~o frtmiliar to Indian s urgeons, and which i~ 
said to have originated with the Chinese. 

OPERATIONS ON TOE GALT,-BLADD.Ell. 

Cholecystotomy, or openin g of the gall-bladder for the remornl of 
biliary calculi, is un old operation which was clearly described by Sharp 
in the middle of the la st century, has been occasionally practised s ince, hy 
Bobbs and other surgeons, and ha:- been revived, chieHy by t he cffol'ls of 
the late Dr. J. Marion Sims and of Mr. Law~on Tait, wbo bas himself 
operatf'd successfully in 65 out of 71 cases. In order to delermioe the 
presence of a gall.slone, Dr. Harley recommends an exploratory puncture 
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with a slender trocar, but the only case in wliich he appears to hnve tried 
this procedure proved fata.l from peritonitis on tbe 27th day. :.\fr. Bryant 
and otber surgeons have successfully removed biliary calculi by en
larging fistulre which communicated with the offending- substance~, but 
tbese opcra.t iuns cannot properly be ca lled cbolecystotomies, nor can that 
recorded by Mr. G. Brown, in wbicb the communication with the gall
bladder was not estu.blished at the time of the operation, but fornwd f.lpon
taneously afterwards. Of 249 true cholecystotomies,1 at least 177 Jul\'o 
terminated successfully, n.nd only 44 n.re known to have proved fatal. 'l'if
fany records a case in which 15 calcu li were removed from the g-ull-bloddcr 
by an incision th1·ouqh the live1', which had been pre\·iously stit.cbcd to the 
abdominal wall. Most operators ba.\·c fastened the edges of the inciRion 
into the gall-bladder, to tbe abdominal wound 1 but Bernays nnd Kii-;ter, 
following SpC'ncer Wells, advise that the deep incision should be closed 
separately, and tbe organ returned into the abdominal cavity. This pro
cedure Bernays calls ideal cholecystotomy. Senger recommends an opern
t ion d dtWX temps. 

Cholecystectomy, or excision of the gall-bladder, was first recom
mended by Langenbucb, and has been performed in 48 cases,1 whicb aro 
said to have givt:n at lea:o:t 38 recoverie::; and only 7 deaths. ResPC'tion of 
a portion of the cysl'ic duct between two ligatures is recommended as a 
suh.-1it11te bv Zielewicz. 

CholecYsto-enterostomy.-W'iniwarter and Gaston, in cases of 
ohstruction of the bi li ary duct, advise that a fi:;.;tulous npcning shou ld be 
established between the p,"all-bladder and some portion of the bowel. Jn 
Winiwarter 1s case (which was successful) the ascending- colon was thus 
utilized, but he 1·ccommends that t he duodenum should be employed in 
future. Other operat ions are recorded by Kappeler, Socin, Courvoisier, 
l\ionastyr::;ki. TerriE'r, Fritsche, Korte, Robson, Bardenheuer (two cases), 
CJrn,vasse, Reclus, Ilelferich, Richelot, Czerny (two cases), )lurphy (three 
ca$CS), and Lambotta. Of the 21 ca8e!', more tha.n half ended in recovery. 

Choledocho-duodenostomy, or the establishment of a communica
tion between the ductus communi::; and the duodenum, was su,!!'gestcd by 
Kocher, and has been employed by Sp1·engel as a supplement to cbole
cystectom ~·. 

Cholelithotrity, or crushing biliary Cdlculi through tlie walls of tbe 
exposed gall-bladder or duct, instead of removing them b_v an incbion, has 
been succesi:;fu\ly practised by •rait, Robson, Courvoisier, Kocher, Yan 
der Veer, and Marriott, and may be a valuable resource in certain cases. 

TREAT:\lENT OF ABDO~IINAL ABSCESSES. 

The surgeon is occasionally called upon to evacuate collections of pus 
which have been formed in connection with the liver, gall-bladder, spleen, 
kidney, intestinal canal, or ovar.v, or in the deep layers of areolar tissue 
found in tbc nei!!,'hLorhood of the bron.d ligament. 

Hepatic Abscess is not unfrequently met with in tropical regions. 
'l1be pu::; may occasionally find a vent into a neighboring portion of intes
tine, or may perforate the dia.pbragm and enter the lung, or 'finally may 
point externally. Ia tbe latter case surgoical intet·fcrence may be required, 
the treatment consisting in puncturing tbe abscess with an aspirator or.°' 
small trocar and canu la, the latter being provided with a stopcock, as m 
tbe operation fol' paracentesis thoraci:S. Sistach, however, employs a large 

1 To the 156 cases tabulated in the fifth edition, 93 are now added. 
e 'l'o the 28 castis tabulated in the fifth edition, 20 are added. 
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trocar, and washes out the cavity of the abscess with injC'ctions of dilute 
tincture of iodine, while Ki.i.:;ter bas suc<•essfull y employed an incision with 
autiscptic precautions. The puncture should not be made until the si~ns 
of externa l pointing show that adhesions have been formed between the 
vi:;ceral and parietal layers of peritoneum, but, if the other symptoms be 
urgent, an attempt may be made to hasten thi~ occurrence, by the ui;;c of 
blisters or caustics, by making a superficin \ incision over the part, or by 
the introduction of acupuncture needlC'R, The same means may be resorted 
to in dcalin~ with uther abdominal abscesses. faham and CU bot ha\·e re
ported remarkable cases in which hepatic absce~ses, burst.in,!! through the 
diaphragm, were success rul\_v evncuated by nn incision tbroug-b the wall!:! 
of the chest. In a similar case Klister resected thf' ribs, but the patient 
died from gangren e of the lung. Lawson Tait and Tiffo,ny have success
fully e\"acnated hepatic abscesses by abdomi11al sect ion. and Ransoho[ bas 
been equally fortunate by employing the thcl'mo-cautery. 

Biliary Abscess.-rrhe surg-ica l treatment of abscess originating in 
the g-all-bladder is to be conducted on the same principles as that of hepatic 
abi;;cess. 

Splenic Abscess is of rare occurrence. The treatment consists in 
evacuating the pus by means of a trocar and en.nu la , as soon as adhesion 
bns occurred between the adjacent lay ers of peritoneum. Free inch;ion 
and drninage have been stu.:ce:jsfully cmploy<'d by Harrison, Chowdboory 
(an Todinn surgeon), :tr1d Laucnsteiu-by the latter· throu,i:rh an opening 
i11 the thoracic wall, n.nd rc~ection of a portion of the ninth rib. 

Perinephric Abscess.-Collections of pus ori,;rinating in tbe nreolar 
and adipose tissue around the kidney may find a vent by bnrsting into 
the kidney itself, or into the bladder (the pu:; then escaping- in the urine), 
hy pcrforrLting tbe diaphragm and entering-the thoracic cavit.v, or by open
ing into the \'agioa or bowel, or on the external 8u 1·face, ui;; ually in the 
hypochondriac or lumb11r region. This aff<·ction has been pnrticularly 
~tudied by 'I'rousseau, and more recently by Gibney. J.B. Roberts, and 
Bowditcb, of Boston, the last-named author having- particularly insisted 
upon the importance of ear ly surgical interference. The trealmenl consists 
in making 11 pllncture or incision to evacuate the contents of the abscess, 
as soon ns the existence of pus has been ascertained with reasonable cer
tainty; the opening should as a rule be made in the lumbar region, because 
the kidney ca11 be reached from behind without wounding the peritoneum i 
if, however, absolute pointing of the abscess should hav e occurrOO ante
riorly, indicating the formation or adhesions between the adjacent layers 
of peritoneum, the opening should rather be made at the point at which 
fluctuation is most distinct. 'Vi th regard to the comparative advantages 
of incision and of pu11cturP. with a trocar and a cauula, I much prefer the 
former i the objection usually urged is that the use of the bistoury is more 
apt to be followed by hemorrhage, but then, if hemorrhage should occur, 
n. free opening would afford greater facility for its control. The safest 
plan is, I think, to make a superficial inci~ion, and then thrust in a 
grooved director in the way recommended by Hil ton for the opening of 
deep-seated abscesses ia other s ituations (:::ee pa:re -:136). Even if the flow 
ofp11E: do not immediately follow the operatioo, Dr. Bowditch 's experience 
has sbown that the symptoms are quickl.v relieved, the swelling gradually 
melting n.way, as it were, under the influence of the suppuration wbich 
sub::icqucnt\y occu rs. J>yoncphrosis has already been referred to in con
nection with the operntioo uf nephrotomy·. 

Abscess following Appendicitis.-Fecal or slm·coraceous abscess 
nrny originate in connection wi~h any part of the intestinal canal, but its 



972 DISEASES OF TUE ABDOMrNAL ORGANS. 

most common Reat is in the nci~hborhood of the crecum or appendix vermi
formis1 where it con!;titutes Perityphlitic or Appendiceal Absre.i.is. In the 
large majority of cases it follows Appendicitis, which itself mn.y rcRult 
from trrw~11atism, from e~posure to ~,·ct.and cold, fro.m eating indige:-:1tiblt• 
food, or simply from habitual co11slipat10n. The pn.m and tenderness in 
appendicitis are usually most marked at" McBurney's point,"correspontl
ing to t.hc position of the appendix, and found, in the adult, two inche.-; 
within the anterior superio r il iac spine, and in a line from that to the umbili
cus. In moRt cases-90 per cent., according to the stati::;tics of the London 
Hospital-judicious medical treatment will e!lect a cure of a.ppendicitii', 
and no operntion is, in my judgment, indicated unless suppuration bas 
occurred. The most important measures are the free use of opium (com
bined with belladonna.} and thr avoidance of' pur;;atirns. If suppuration 
occurs, no time should be lost in erncuatin.~ tbe pus b.v a free incision, 
usually made in the position of the right linea semilunaris, and drainagl' 
must be secured by the introduction of a g-lass or rubber tube. 1f the up
pendix be found, it should he removed after lig-atin~ its neck, Out care 
must be taken not to do harm Uy breaking up adhesions in looking for it. 
'!'be results. of the operat ion for suppuration following nppendicitis arc, a~ 
a rule, "·ery sa.tisfactol'.Y, the pus being usually walled off by adhesious from 
the general peritoneal cav ity. 

Many surgeons advise that in cases of recurrent, or, to adopt Tala
mon's term, of relapsing appendiciti::;, the appendix should be removed 
after convalPscencc1 as a. prophylactic measure; l ha\'e seen but one casP 
in which I ha ve felt justified in opera.ting under these circumstances, and 
believe that if patients with appendiciti s were carefu lly and pNsistently 
treated until really well, recurrent attacks would be comparatively rare 
For a more detailed conRirleration of the subject of appendiciti . .; than I cau 
give here, I would respcr-tfully refer the reader to 111,v article in the Sys
tem of Di~f'ases of Children, edited by Prof. Louis Starr. 

Ilia-pelvic Abscess originates usually in connection with the ovary, 
broad ligament, or retro-peritonen l areolar t issue, the affection being, in 
most instances, met with as a C'Omplication of the puerpnal state. The pui:; 
may find its way into the rectum, uterus or vagina, bladder or peritoneal 
cavity, or, if peritoneal adht:sions barn been formed, rnay point externally. 
When it is tbougbt proper to open the abscess, this mny be done by cautions 
incision, or by puncture with a trocar and canula, throug-h the posterior 
wall of the vagina, the rectum, or the abdominal wall. If the ]attn 
situation be chosen, tbe operation shou ld Ue delayed until after the cRtnb
Jighmcnt of adhesions between the adjacent lay('rf'l of peritoneum. Law . .,on 
Tait, however, prefers abdominal section, with the subsequent Ll~e of a 
drainage-tube, and reports six cages thug treated successfully. Fenillon 
has succeeded in two out of three cases by abdominal section, followed hy 
suturing the ab:::cess wall to the edgoes of the parietal wouud. 

Suppuration occurring in an Ovarian Cyst (often thou,!?h in
correctly called Chronic Ovo.rian Absce.~s) bas been :-.uccesRfully treated 
by Bryant, by making an incision in the median line of the aLdome11, 
laying open the cyst, !;titcbing its walls to the edgei' of the external wounclt 
and subseQuentl.v washing out the cav ity daily by means of a syringe .. 

Suppurative Peritonitis should be treated bv ahdominal Rect1oa, 
followed by irrigation with hot water, or ver.\' weak ~antiseptic solution~. 
and free drainage. Greig Smith, Wylie, C. B. Penrose, and Weir rec~m
mend repea.ted or continuous irrigation and fluid-distention of the perito
neal c"'·ity. (See page 417.) 
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lIYDATIDS, Si::ROUS CYSTS, ETC. 

The surgeon i:-; occa~io na ll y cal led upon to open hydatids, whic..:h occur 
in the liver, aud n1orc rarely in other organs. The opening may be made 
either with cau$tic or with the trocar and canula , with the sa me precaution s 
aJ!tiinst the escape of fl llid into the per itoneal cadt,v as in tbe case of 
hepatic abscess. Girdle~tone employs an op1·1·ati ou a dewr temps, fir::.t 
llxing- the cyH to the abdominal wall, and opening it subseq uently. Dr. 
Southey has recorded a case of inlralhoracic hyclatid in which the cyst, 
after being tapped, was extrnctccl through a free incision between the rib~; 
the patient recovered. hracl llnd Genzmer ha ve successfully remorcd 
h~·datids of the li\·er by excising a portion of rib, and then cutting through 
the diaphragm. Fitzgerald, Thornt on, and Lawso n •r ait h:H·e, in similar 
ca"'es, opcrntccl successfully by abdominal section, a~ has llraine in a ca8c 
of Jorge hyclatid of the spleen. 

The use of the trocar h; nlso someti mes resorted to in ca!'es of serous 
cyst of the /frer, kidney, spleen, or m·achus, or in those of distention of 
the gall-bladder from accumulation of tbe bi liary secret ion. Pelyohin 
"ucccs:--fully treated a large omeuta l cyst by laparotomy and incision, and 
J adopted, with temporary advantage, the same measu res in a case recently 
under my care in tbe P enn sy lrnnia. H o:.:.pitnl. 

The sa me preca.utions !'i houlcl Le adopted here as in the case of hyda.tids. 
Retroperitoneal fatty tumors have been observed by Wal:;er, 

~J udd, Van cler Y et> r, a nd llomnns, and the last.named surgeon has re
moved a growth we ighing.) pounds from this position by abdominal sec
tion. Jn two of Yan der Yeer's cases the growth contained myxomatous 
and snrcomatous tissue. 

CHAPTER XLV. 

UHIKA llY CALCULUS. 

I ~ the urine are found deposits of various solid subst:lnces, which when 
in the form of an impalpable powder are ca lled sedinientg , when granu lar 
or crystalline are spoken of as gravel, and when concreted in to masse:i 
constitute calculi or stones. The constitutional conditions whicb precede 
or accompany the formation of tbe deposits are orten ca lled dialheses, 
and suq:reons t bus speak of the m·ic acid, the oxalic, and the phosphatic, 
diathesis. 

v AlU.ETJES OF C.U.CULUS. 

The most common and therefore the most important rnrieties of calculus 
ore tbo:;e composed respect ively of uric acid1 oxalate or lime, and phos· 
phatic !'ia lts. Besides these, other rnrieties are occasionally met with 1 in 
wbich the concretion is compoi:,ed of urates, cystine, xantbine, fatty matter, 
carbonate of lime, etc. 

Uric-Acid Calculus.-Tbis is very common, constituting, according 
to Roberts, five- six ths of nll renal calcul i, and of vesical calculi which ha\'e 
recently descended from the kidney. When uric (or lithic) acid is de
posited as gravel, it occurs in the form or li tt le crystalline ma:-ses or flat
tened concretions of a yellow ish or reddish.brown co lor. The uric-acid 
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calculus is ordinarily of moderate size, of a flattened oval form, and of n 
fawn color; on section, it is often found to be compos.ed of concentric 
laminre. Its weight rarely exceeds an ounce. 'l'be surface of tbc ~tone is 
usually smooth and somewhat mammillated, but occasionally rougb ond 

Fro. 565.-Uric-acid deposits. (Jlouu:s.) Fto.566.-l'ric-acidcalculus. (GROSS.) 

manifestly crystalline. The be~t test for uric acid is the dcvelopmrnt of a. 
bright violet or purple bue (murexid) on applying the vapor or ammonia 
to tbe residue left by treating the suspected substance with nitric acid and 
heat. rrbe urine of patients with uric-acid calculus is acid, :llld frequently 
high-colored; it often deposit.'i uric-acid crystal5 and amorphous nrate::-. 
This form of stone is met with among free-livers, especially those of a 
gouty habit, and among strumous, over-fed children. 

Urates .-'l'he urates of potassium, sodium, and ammonium are not 
infrequently deposited in the form of an amorphous sediment in urine 
after it has been voided, constituting the common laleritio11s depo.~it 
which is met with in febrile affections, or which may occur from mere con
centration of the urinary secretion ; but calculi composed of urate::; are 
very rare. 1-'hey are almost exclusively observed in young children, and 
as renal concretions; though it is probable that urates occasionally form 
the nucleus of a vesical stone. 1.'be exact chemical composition of thc~e 
calculi is a matter of some doubt, most authorities regarding them as con
cretions of ura.te of ammonium, though Sir W. Roberts appears to regard 
them a~ consisting of urate of sodium. Urate calculi are soft, and never 
large; they ma.y be recognized by their solubility in bot water. Urate 
of ammonium is often deposited in connection with vhosphates from nm-
1Uoniacal urine, and is thus met with in the outer layers of vesical cakuli. 

Oxalate-of-Lime Calculus ( Jfulberry Calculus).-When •••tcu.ated 
in the form of gravel, oxalate of lime occurs as minute seed-like concrct1ons, 
of a::;mooth and rounded form, and of a grayisb-hrown color. The oxnl1tte
of-lime calculus is hard, of a somewhat spherical shape, dark-brown or 
black (more rarely bluish-gray) io color, and tuberculated on the surface, 
somewhat resembling a mulberry. It rarely attains a large size. Oxalate 
of lime and uric acid are often deposited iu alternate layer5, the calculus 
cousisting of more or less perfect concentric lamina:; the nucleus of such a 
calculus is usually composed of uric acid. Oxalate of lime i~ soluhle in 
nitric and hydrochloric acids, and wbeu treated with the blowpipe leaves a 
residue of lime, which blues reddened litmus and browns turmeric. The 
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deposit of oxalate of lime appears to be due to n.n imperfect metamorphosis 
of the azotized constituents of the i.Jlood 1 origi nating sometirne:; in er ror5 

FIG. 56i.-O~::ilat e-of-lime d epo~its. (liOL:\IRS.) Frn.568.-llul!Jerryca\e;ulus. (MILLER.) 

of clict, or in exposure to bad hygienic conditions of var ious kinds. The 
oxalate.of-lime ca lculus is, as shown by Carter, much commoner in Jndia 
than in cooler countries. 

Phosphatic Calculus.-Of this there are three varieties :-
I. Amorphous Phosphate of Lime (Bone Earth) is rarely met with as 

the sole constituent of a calculus. Stones of this variety are of n. w hitii3h, 
chalky, or pale-brown color, are smooth and friable, and sometimes attain 
a considerable size. The phosphate-of-lime calculu s may be recognized 
by its solubility in nitric and hydrochloric acids, and by its being totally 

FlG.569.-PhOl!pb::iteoflimc. {llOLllES.) F'10.t>70.-Triplepbospbate. (HOLMES.) 

infusible before the blowpipe. Phosphate of lime is also met with in the 
urine in a crystalline form (stellar phosphate), but does not under these 
circumstanceS occur as a ca lculus . The pre~ence of amorphous p hosphate 
of lime in the urin e depends sole ly on the alkaline condition of that secretion. 

2. Phosphate of Ammonium and Jllagnesiurn ( 'l'riple Phosphate).
Tbis is more common than the phosphate of lime; the s tones are of a 
wbiti s. b-gray color, and eviden tly composed of crystals. The triple phos. 
phate is so luUle in acetic or in hydrochloric acid, and is precipitated by an 
excess of ammonia, in a cry~tallinc form. It is with difficulty fu :s ible before 
the blo\\"pipe. 

3. Mixed or Fa sible Calculus.-Tbis variety is formed of a mixture of' 
the phosphate of lime and t riple phosphate; it often occurs as a white 
mass, easily broken up, and resembling mortar; it is characterized by 
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the great facility with which it niay be fused before the blowpipe. The 
mixed phosphates rarely constitute the whole of a calculus, but, on the 
other band, very frequently form some of the outer layers, deposited upon 
uric acid or other nuclei, or upon foreign bodies. The triple phosphate 
and mixed phosphates are met with in alkaline and especially in ammo
niacal urine. 

Cystine Calculus.-This is a rare form of calculus. It is of a vcllow 
color and bas usually an oval shape, and a mammillatcd and sl ightly Im;. 

trous surface. On ~ection it pre::;cnts a radiated 
appearance, and is at first of a yellow, wnx-tikc 
color, turning to a pale green by Jong exposure 
to the light. Cystine i.5 soluble in the niineral 
acids and in an1monia; wbcu precipitated from a 
.solution in the latter (by e\'aporntion of the sol
\'eot), it appears in the form of characteril:itic t:i ix
sidl'd crv~tals. 

Xanf:hine or Xanthic Oxide is a verv un
usual constituent of calculous concretions;-it i.;;; 
soluble in ammonia, but does not crystallize when 
p1·ecipitated 

Fatty or Saponaceous Matters ( Urostea/ilh) have been occasion
ally found in calculi; the origin and precise nature of the subshrnces in 
qu~stion are not po::;iti\•ely known. 

Carbonate of Lime Calculi are very rarely met with. They are 
always small; arc white, yellow, or a5h-colored; and are smooth, bard, 
and sometimes lu:5trou s. 

Fibrinous Calculi and Blood Calculi have been described bv 
\·arious writers, but can scarcely be considered as urinary deposits. Thej 
are Cll lled by Poland pseudo-calculi. 

Silica is occasionally met with as a constituent of calculi, but tbe 
masses which ba,-e been supposed to be entirely formed of this substance, 
have been, accor<ling to Poland, pebbles or small stones introduced from 
without. 'l'lie same may probably be said of calculi reported to be com
posed of iron. 

Indigo has been found as a constituent of renal calculus by Dr. W. i\I. 
Ord. 

For further information with regard to the various forms of urinary 
deposit and urinary calculus (of which the foregoing very brief sketch is 
a,\J that the limits of this volume will allow), I would refer the student to 
:-;pecial works on the di:seases of the uriuary organs, and particularly to 
the writiugs of Bird, Jones, Beale, and Roberts. 

RENAJ, CALCULUS. 

Renal calculi arc, in the large majority of instances, composed of uric 
add. The symptoms produced by a renal calculus conbist of pain of au 
aching c.barnc.ter iu the lumbar l'egion, with occasional aggravation:; 
(nephritic c.:oltc), in which the pain shoots downwards towards tbe scrotum 
and inner part of the thigh, and is attended by nausea or vomiting, an~ by 
dyJ-;uria and inc rea~ect frequency of micturition. Tbe urine at such tunes 
may contain blood, puR, or epithelial scales. Wben a calculus escapes from 
tbe kidney into tbe ureler, giving rise to a.fit of the stone., the sympto~!i 
are greatly aggravated. 'l'be patient is suddenly seized with intense pam, 
radiating down the inside of tbe thigh and into the spermatic. ~ord n~d 
testicle, the latter organ being retracted. '!'here is constant vouutrng, wllh 



VESICAL CA LCULUS. 977 

11 feeling of great prostration, constipation, partial suppression of ul'inc, 
1rnd, if the attack continue, decided febrile distul'bance. The symptoms 
quickly subside when t he calculus reaches the bladder1 but if, a.s sometimes 
happens, the concretion become impacted in the ureter , dilatation of that 
tube will ensue, with cousequE>nt disease of the corresponding kidney. 
Should impaction occur on botb s ides, a fatal result will be inevitable. Jn 
order to facilitate the diagnosis of renal calcu lus, cathelerizatimi of thP 
1irelers bas been pracfo;ed, in the male by rruchma.n ancl Griinfcld (tbe 
latter by the aicl of the endo::;cope), and in the female, after a preliminary 
nirinal crstotomy. by Simon. 

Treatm ent of Ren al Cal c ulus.-During the descent of a cakulus, 
which may occupy several days1 the patient should be kept fully under the 
influence of opium-warm baths, witb bot fomentations or poultices to the 
loins and abdomen, being also of service. In some cases, cupping oveL 
the region of the kidney may be required. The bowels sbould be acted on 
hy means of enemata, and diluents may be freely administered (if the 
stomach do not reject them) to encourage the ftow of urine. 

During tbe intervals between the paro:x.vsms of nephritic colic, an attempt 
~hould, in suitable cases, be made to effect tbe solntion of the concretion 
by the admini::;tration of the citrate or acetate of potassium, which arr 
easily taken, and which enter tbe urine in tbe form of carbonate. rrhe 
cases which, according to Roberts, who has specially studied this subject, 
admit of solvent treatment, are those in wh ich the urine has an acid reac
tion, and in which the concretion is probably composed of uric acid. In 
such cases, from two to three scruples of either of the salts named may be 
given in three or four Huidounces of water, regularly every three hours, 
or, which Roberts thinks usually sufficient, once or twice at night. Ralfe 
udrises the use of bcnzoate of lithium a11d turpent ine, Stewart commends 
the employment of piperazin, a derivative of coal-tar, and Ferrand and 
llermann laud the administration of glycerin in large doses. The opera. 
tion of nephrolomy for the relief of renal calculus bas already been referred 
to (p. 964). Emmet has successfully removed a calculus from the ureler, 
an operation for wh ich Il. Morris has devised a special knife and scoop. 
Cabot proposes to reach tbe ureter in its lower part, for the removal of 
calculi, b'T a modification of Kraske's operation for excision of the rectum. 
'l'he alkaline or solvent treatment is ada,pted to cases of rena1 carcurns 
when tbe stone is already formed. In the vreventive treatment of ca.lculus, 
however, more may be accomplished, as pointed out hy Sir Henry Thomp
~on1 by the use of saline laxatit·es, and particularly of certain natural 
mineral waters, such as those of Friedrichshalle and Carlsbad. 

\ESICAI, CAI,CULUS. 

A vcsical calculus may, as bas been seen, originate from a concretion 
which bas descended from tbe kidney i but in other cases stone is primarily 
formed in the bladder, by the aggregation of small granular particles, 
around wbicb, as a nucleus, fresh deposits subsequently take place, or by 
the deposit of calculous matter around some extraneous substance, such as 
a bullet, pin, straw, or broken catheter, introduced from without. 

Structure an d Physical Ch a r acters of Vesical Calculi.
Strucl!tre.-Calculi may be composed throughout of the same substance, 
but in many instances consist of several layers or laminre of differentcbem
iral characters, deposited around a centra.J portion or nucleus. 'l'hese 
~tones are called alternating calculi. rl'he nucleus is usually composed of 
uric acid, oxala.te-of.Jimc nuclei coming next in frequency. Wben the 

62 
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nucleus is phospbatic, the stone is not alternating, the layers subsequently 
depositerl being pbospbatic likewise. Whaternr be the primary nature of 
the calculus, it may become encrusted with phosphates in consequence of 

an ammoniacnl state of the urine, due to vesical 
irrita tion. Calculous matter may be deposited 
around a mass composed of se,·eral small concre
tions ap:gregatecl top:ethel', the stone then npnearing 
on section to contain seYeral nuelei. Jn addiliou 
to the various constituents of ves.ical calculi which 
have alread!· been considered, Cartel' has shown 
that an ammal basis is in variably present; this is 
never found alone, and is probably not alwnvs 
identical in character. It is best developed in the 
urate calculi, and is found to present a finelr gran
ular, striated, or fibrillated appearance. 

FIG. 572.-Section or an al- Number.-Usually the bladder contains but il 

~~~~:ting calculus. (ER1cu- ~~~~~ i~a ~~u~~~m~l~~~:.c:~i~I~~l~,fe\:~·f u~t~n~:~·ev::)~ 
lar~e numbers of stones coexist; the most remarkable ca~e on record is, 
perhaps, tbnt of Chief Ju~tiee Marshall, from whose bladder Dr. Physick 
is sa id, on the authority of Dr. Randolph, to ha\'e remo'f'ed by litbotomy 
more than one thousand calculi. The largest number of stones that I have 
myself removed from one patient is fifty-three. Sometimes se\·crnl calculi 
become glued together by sabulous matter and im::pissated mucus, forming 
one large stone somewhat resembling a grape-shot in miniature. 

Shape.-The most common shape of a vesical calculus is a flattened 
O\·oid, though mulberry calculi are often somewhat rectangular, or irregu· 
larly rounded, while phosphatic stones are occasionally curiously branched 
Ol' constr icted. When several calcul i are present, the opposiug surface!' 
become worn by attrition, various facets being thus developed on tbe side~ 
which are in contact. 

Size.-The size of calcul i varies from that of a pin's bead to that of u 
mass several inches in diameter. One of the large5t stones known wa:; 
extracted by Uytterboenn, by the supra-pubic method, the concretion in 
this instance being six nnd a half inches long and four wide, and weighing 
over t\t>O pounds. Such large stones are, however, seldom seen nt the 
present day, and one or two inches may be considered an a\•erage length 
of the cnlculi ordinarily met. with in practice. 

Weight.-The weight of vesical calculi varies as much as their size. The 
lightest stones mentioned in Crosse's tables weighed three aud four grains 
respecti\'ely, and the heaviest, seven and eight ounces; hut even tbi~ 
weight has been ~rcatly exceeded by that of stones seen by Mayo, llurrner, 
Cooper, .Mott, Cline, .Maraud, l\iacGrngor, Hodgen, Barter, nnd other 
sur!?"eons. 'I1he average weight is from one or two dracbms to au ounce. 
Of 704 calculi referred to in Crossc's tables, there were 340 in which the 
weight wns under, nnd 364 in which it was over, three drnchms. 1 ban• 
my~elf cut patients successfully for stones weighing less than two gr~in,. 
and more tba.u three ounces . .Morand is said to hare seen a cnlculuij weigh· 
ing six pounds i in :MacGregor's case, over 520 small calculi arc said to 
have coex i:-ted with a large one weighing 51 ounces. Hodgen removed 
by the supra-pubic method a stone weighing one pound and six ounce:-; i 
)lorison, one even larger; Barter, one of over nineteen ounces j Du~lap 
one of twenty ounces i Riviogton, one of twenty-three ounces, the pauent 
rallying from the operation and sur\°i\'ing more than three months j and 
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T. Smith one of twenty-four and a half ounces, the patient making a per
manent recovery. 

Hardness.-Thc hardness varies according to the cbcmical nature of the 
calculus-stones of the mulberry variety being the least, and tbose of the 
phosphatic lbe most, easily broken. Some of t he latter variety arc ex
tremely friable, and are of a mort ar-like consistency. 

Situation.-The situation of calculi in the bladder varies with the amou nt 
of urine contained in the orgnn, the size of the stone, and the position of 
the patient. The locality in which a stone is usually found upon sounding, 
is, nt least in the case of small ca lculi , at the bas-jond of the bladder; but 
a stone may at other times rest directly upon the neck of tbe viscus, or may 
be lodged above tbe pubis, or behind the prostate-the latter being, indeed, 
the usual local ity in cases of chronic prostatic enlargeme nt. A calcul us 
usually floats l oo~ely in the bladder, but may be fixed in one of the pouches 
of the organ (if this be sacclllated), when the stone is sa id to be encysted; 
it mar also be adherent to the side of the bladder, or may be caught in 
tbe orifice of a ureter, or may be partially surrou nded by a fungous 
jrrowtb. Jn other cases calculous matter, in stead of being concrctf>d into 
tbe form of a stone, is deposited in ridges or layers upon the vesical mu
cous membrane. 

Causes of Calculus.-Tbe cau~es of stone are in most ca~es very 
obscure; the for mation of cn.Jcu lous concretion s is no doubt, as pointed 
out by Carter and Ord, due to the presence of colloids in the u1·ine, but the 
circumstances under which these colloids occur ha ve not yet beeu cleal"iy 
a8certained. Occasionally, howe•er, t be development of calculu s is ev i
dently clue to the presence of a foreign body, as a broken catheter, slate
pencil, or hair-pin, or, in !:mme rare cases, the presence of hairs, etc., ex
truded from a dermoid cyst opening into the bladder. 

Age.-Age appears to exercise a decided influence upon the occurrence 
of ca lculus, tbe statistics collected by Civiale, Gro~s, Cou l~o n, and Thomp
son showing tbat, in round riumbers, about two-thirds of the whole number 
of cases are in persons under twenty, and about two-fifths in those under 
ten years of age. These figures furnish, however, but an approximation 
to the trnc statement, for, while, on t he one hand, a stcne may persist for 
many years before it is detected, the tota l number of persons between 
(e.g.) the ages of fi\•e and ten is, on t he other hand, much larger than at 
any quinquennial period of adult li fe, so that the relative proportion of 
patients at any particular age mn.y be very different from that above ;:rh-en. 

Sex.-Persons of the male sex are undoubtedly more apt to be afflicted 
with vesical calculus than woruen i but the difference is probably not greater 
than can be accounted for by the respective anatomical peculiari ties of the 
male and of the female urethra, t he escape of small calculi through the 
la tter being much easier than through the former 

RPsidence.-'l'be frequency of calculous disorders varies in different 
localities; thus in ou r own cou ntry stone is, according to Gross, more 
common in the States of Keutucky, Virginia, Tennessee, and Obio, than 
in any other regions. la the neighbor hood of Philadelphia it is certainly 
very rare, the records of the Pennsylvania H ospital showing that out of 
about eighty thousand patients treated in its wards, in one hundred and 
sixteen years, there were but one hundred and twenty-five cn~es of stone, 
a proportion of less than one-six th of one pe r cent. 

Olher Gauses.-Among other circumstance~ which have been supposed 
to inHuence the frequency of tbe occurrence of calculus, ma.y be mentioned 
race, climate, diet, the use of limestone water, social condition, hereditary 
predisposition, etc. 
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Finally, nny cirrumstance which, by interfering with the cxcrctiou or 
urine, leads to vesical irritation, and, in con~equence, to an rumnoniacril 
state or t be contents of the bladder, may be considered as predispoi<ing to 
the production of stone; thus strirture of the urethra, enlargement of the 
p1·ostale, and paralysis of the bladder from injury of the .~pine, may all 
act as causes of vesiral calculus. 

Symptoms of Vesical Calculus.-1'he~e vary according to the 
sbapt.! autl size of the stone, the age and genera.I condit ion of the pn.tient, 
etc. A smooth and rounded calculus produces Jess irritation than one 
which is sharp and angular, nnd a small stone usually cau:-<es l c~s di;.;turb. 
ance than a large oae. In children, though there may be a good deal of 
local distress, there is seldom mucb constitutional suffering, the patients 
oftea appearing particularly rosy aad hear ty. This is not, bowe\'Cr, in. 
Yariably the case, and ch ildren are occasionally seen who are much 
emaciated and worn down by tbe constant irritation produced by the stone. 
In adults, the general health suffe rs a.t a comparatively early period, and 
iuflammatiou of tbe blarlder and kidneys is a common complication of stone 
at this period of li fe. Jlbosphatic calcu li are usually said to produce more 
irritation than those of other varieties; but this is, I belie\•e1 erroocou~, 
the fact being that cystitis (with an ammoniacal condition of the urine) 
almost invariably precedes aud accompanies the deposit of pbosphatic 
matter. 

Pain is usually a prominent symptom of stone, and often the first which 
attracts attention; besides a dull pain a,nd feeling of weight in the re~don 
or t he bladder and in the perineum, there i8 pain referred to the groin~, 
testes, thighs, or even tbe arms or soles of the feet, with a peculiar, tiharp, 
cutti ng pain in tbe glans penis, which is most marked in children-leading 
to a habit of squeezi ng and dragging at, tbe part, and gi,'iog rise to elon. 
i;ation and bypertropby of the prepuce. 'l'be pain is usually worse imme· 
diately after urinating, from the stone then falling forward on the neck of 
the bladder, which is t he most ensith·e part of that organ. In order to 
prevent this, calculous patients get the habit of making water in the recum
bent position. The pain is alw11ys increased by riding or walking, or by 
n11y movement which causes the stone to jolt about in the bladder; tbese 
''ariations in the amount of pain felt are less marked in those case:; in which 
the stone is habitually lodged behind an enlarged prostate, and are almost 
entirely absent in cases of encysted calculus. 

Frequent and Painful Jlicturition is a very constant i;ymptom of vcsi· 
cal calculus; in some instances there is absolute incontinence of urine, and 
in others retention i the flow sometimes stops suddenly from the stone 
falliug over the orifice of the urethra, beginning again when the patient 
changes his position. 'fbe urine often conta in s blood, and, if there Ue 
cyst iti s, may be heavily loaded \Yith mucus or pus; when the kidney~~· 
come implicated, casts may be found, and the urine is commonly album!· 
nous. 'l'he detection of crvstals of uric acid or oxalnte of lime in the urine 
would serve to throw som"'c light upon the nature of the calculus. 

Prolapsus of the Rectum is a not unfrequent accompaniment of stone in 
ch ildren, and is occasionally seen in adults; it evidently results from tbe 
stra.ining efforts made in the endeavor to empty the bladder. 

Priapism and Jn·volunfary &eminal Discharges ore among the rarer 
symptoms of vesical calculus, as is subconjunctival ecchymosis, :which I 
linve seen in one case from the violent stra ining efforts in ruicturit1on. 

Diagnosis.-Frorn observation of some or all of the symptoms men
tioned, the surgeon may suspect the exi:5tence of a calculus ia the l>laddcr, 
but cannot be certain of it until he bas elicited physical eddences or the 



SOUNDING FOR STONE. 98 L 

presence of tlw ~to n e. In ch ildren the calculus may Rometimcs be fe lt by 
the fi11~er introduced in to the rectum, and in women by a s imilar explora
tion, 71er vaginam, but the common means of determining the presence of 
n ~tone is by the introduction of a sound into the bladder. Yery sma ll 
:;tont:::; may be detected in th is way, noel I have thuR dilitinctly recogn ized, 
in u child, a calcu lu s. wh ich, when removed by litbotomy, was found to 
wt'igh l e~.c. than two g-rn ins. 

Sounding for Stone.-A so und is a solid Rlec l instrument of the 
~encrul ;;bape of a catheter, but with a shor ter bC'ak (not much exceed ing
nn inch in length), and more abruptly cun'ctl: the handle is mnde broad 
and smooth, and the shart narrower than the beak, which is of a some-

l"JG.5i3.--SOuudlorexallliningblaJdcr. 

what bulbous shape. 'L'he sound may be plated with nickel, which renders 
it le~s liable to rust. Sir II . 'L' homp::;on re«ommend::;, as preferable to the 
ordinar.v sound, one which if'. hollow, so as to allow, if neceFsary, the 
i.cradual escape of urine , and with a groO\'Ccl c.vlinclrical handle, which 
permits more delicacy of manipulation than the broad and flat handle of 
the instrument commonly employed i the shaft b; ~radua.ted and provided 
with n i:;lide, so ab to measure the s ize of the stone. A sound with a Hat
tened beak is employed by the ::;ame surg-eon for the detec tion of sma ll 
cnlculi. 'l'be operation o r sou ncliug is occasionally followed by some pain 
and const itutional disturbaucc, a nd should therefore not be performed 
during the ex istence of :;rreat vcsical irritation. but should . under such 
circumstances, be po.4poned for n few days, until the irritation has been 
nllayed by the administration of demulcents and ot her suitable remedies. 
'fhc operation is thus performed: The patient is laid on bis back on a. hard 
mnttress, with the hi1>s slight ly elevated, and may be etherized if thi:;; be 
thou,zht desirnble i the re should be a moderate quantity of liquid in the 
hlnddcr, and, therefore, if tbe patieat ha.ve passed bis urine s hortly before 
the examination, a. few ounces of tepid water may be injected thl'ough an 
elas-tic catheter. 

The sur.!(eon, standing between the thighs of the patient, or on either 
:-;ide, 1 aucl holclin,g- t he sound, pre\·iou sly warmed and oiled, i11 his right 
hand, and in a. horizontal direction, introduces the be:.~k into the urethnt, 
and. drawing the penis forward with the left hand , g-raduall.v elevates the 
~haft of the instrument, which pa~::"es in by its own weight, until from 
being horizontal it has assumed a ,·e rtical position; it is held thus for a 
few ~ecouds while it trnverse5 the memLranous portion of the urethra, 
when, by ~ently df'prel:lsing the handle between the th ighs, the beak rises 
throu:.rb the prostatic portion in to the bladder. In many case~ the sto ne 
will be immediately touched by the sou nd , which then communicates a 
peculiar sensation to the hand of th(• surgeon, accompanied by a distinct 
noise or" click," which is commonly audible to the by.stauder5, a.ntl which 

1 ThP bt>g-inner may stand on lht! leftsidt:>, as in calh!'teriz:i.tion, and crosSO\•er to 
thrightsirle when tl11•sound has rt>aclwd the blarlclt•r, but, witl1 a little practice, it 
will, I tbink, be fonn<l 1non· convellit>nt to !ltand on tho ri~ht sidtl, when no change of 
]!%-itionwill he r1->quirt'd tol•nab le tlw t'Xploratio 11 of the bladder to beco1Hlucted with 
~he right hand. Fergusson preferrt>d t~ sta1lll c:in the rig-ht side and_introduce the 
m~trument with tht> ldt ha11d. When 1t is clt>Sirt>d to aifl the diagnos1:o1 liy means of 
tlie finger in the rectum, tlrn 5tugeon should stand between the patient's thighs . 
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may be intensified by attaching a small sounclin,cr
board to the handle of the instrument, or, as suggei-;t~d 
b.v llead a.ad Andrews, h.r attacbing a. APxihlc tuht>, 
tbe other end of which is applied to the surgeon's 

Fm. iH5.-Sounding for stone behind the prostate. (Ea1cm1tN.) 

enr. 1 In other instances the stone will not be so easily 
disCO\'ered, and the surgeon must then cautious!)· 
~earch for it, turoiog the ~ound first on one bide nnd 
then on the other, and vn.rying the position of the 
handle so as to explore "~ith the beak every portion 
of the bladder in succession; this is done with a. kind 
of tapping motion, imparted by li,i!'htl_v rotating the 
instrument between the thumb and forL"finger. 

Fm. 574.-Thompl'on's Fta. 576.--....'1.ounding for stone abuve the pubis. (Ea1c11S1tN.) 
sound,with•lideao(l 

~~~le, 01':~i~~~e;ta!~in! The stone will usually be found oa one or other ~idc 

:~~~e~ r~.1~1~1~ ~~11~~~f ~~~~et~:c~~~~~= ~ja~~eer~1?ert::st:1~[u1~1~~,~ ~~~'b:,.~~~~~ 
:11

1

1
1~~:~~~ !~::~;ll~r~~~ an adult, be lodged bebind tbe prostate, or mny re~t 

raciliiy 10 sonadiag. ~~~i~~o;~rnof'~~:· 80~~d c~;1~:~et:~~d~o~1~1:r ,;:.;~0 1~e~1l11; 
turned dowa\Yards and the handle elevated, wbile the stone nrn.y be pushed 
upwards by means of the finger ia the rectum ; to Gad a stone above the 

l Sir 11. 'J'hompson and Dr. H. M. Taylorhavti Pmployed the microphone for tile ciPl!'C· 

~~o~~r~~0s::1~~~r:I~~~~ a~~; t~~apb:~\~~ r~c~;~;:.e:~~sd tl=~~~~1~~io~\~:i~~n~~e b;':i':~~f~ga;~ 
in a solution of nitratti of silver, the contact of the stone producing scratches on thti 
surface. 
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pubis, the beak of the sound is tilted forwards while the handle is well 
depre~sed between the thighs, the bladder being at the same time pressed 
downwards hy placing- the lmnd O\'er the lower part of tbe abdomen. 
Occnsionally the position of the patient may be nd,·antageously varied 
by placing a high pillow beneath the buttocks, or by causing him to 
lie on either side, to sit, or even to stand; or the bladder may be dis
tended with water which is then allowed to esr.ape slowly through the 
hollow sound, when, as the organ contracts, the stone will pl'obably fall 
against the instrument. If the pl'esence of the calculns is not determined 
in the course of five or ten minutes, the instrument should be withdrawn, 
and further exploration postponed for three or four days-prolonged sound
ing being attended with some risk of producing c.\'Stitis. After the use of 
the sound, it is better that the patient shou ld keep pretty quiet, and, if 
there be any pain, an opium suppository may be introduced into the 
rectum. 

Besides determining merely the existence of a i:;tone in the blaclrler, the 
:::urgeon may by sounding acquire valuable information as to the number, 
size, and hardness of the calculi, wbethet• tbey be adherent or encysted, 
and as to tbe general condition of the bladde1· and prostate-all points of 
importance in regard to treatment. If the sound strike a stone on either 
side of the bladder, the surgeon knows that there is more than one cal
culns i but this can be better determined by the use of a light lithotrite, 
i'eizing one stone and then ui:;ing tbe instrument as a sound in searching 
for others. 'l'he lithotrite affords also the best mea.ns of ascertaining tbe 
size of a stone, though this may be done with approximate accuracy by 
moving the sound from side to side, or by touching the calculns first with 
the couvex and then with the conca\'e surface of the instrument. The 
hardness of the stone may be estimated by the character of the "click" 
produced by the contact of the instrument, a phospbatic concretion giving 
a dull thud, while a uric-acid, and more especially an oxalate-of-lime., cal
rulus gives a sound of a clear, ringing character. If the stone were in-

Fw.5ii.-Smmdingforcncystedcalculus. {ERICUSEN.) 

\'11.l'iably found in the same locality, no matter what the amount of liquid 
in the bladder nor what the position of tbe patient, the surgeon would 
suspect that the cak:ulus was adherent; and if, in addition, the sound, 
while touching the stone but at one l?oint, passed over ,,a. prominent swell~ 
ing projecting into the bladder, the inference would naturally be that the 
calculus was encysted. rrhe condition of the bladder, whether sncculated, 

~~~b;~l~s~:t~~c~~~t~~~~v ~~h l;~.~~t~~l ~~~~r~:~~;s~~le~~ndi I~~~ ~i;ee~;~~~=~f ~~o ·~i ~: 
the sound. 
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A stone, though present, may escape detection, from its being encysted 
or lodged in one of tbe sacculi of the bladder, from being- coated with blood 
or murus, or even from its small size enabling it to slip away nnd elude 
the sound, Hence, in any case in which the rational symptoms indicate 
the presence of a calculus, though none can be found, the surgeon should 
repeat the exploration from time to time, varying the conditions under 
which the exam inat ion iscondnctecl, until the diag-nosis is rendered certain. 

The surgeon may, on the othe1· hand, think that he haR deterted a stom• 
when none is pn'sent, being misled by striking the sound against a cnlcu
lous incrustation, against a tumor in the bladder, or in the aeigbborhood 
of and compressing that organ 1 or even against the walls of the bony pcl\'i . ., 
That the possibility of these errors being made is not merely imagioury

1 
i:-: 

shown by the fart that such emi nent lithotomists as Cheselden, Crosse, 
and Roux, each cut for stone (the former in three instances) in cases in 
which no stone could be found after the operation. 

Sound1:ng for stone in Women is effected with a :-hort and very slightly 
curved instrument, resembling- in shape the ordinar.v female catheter. 
Great assistance may be derived from tilting forward the stone by mean:
of two fingers introduced into the va~ina. 

Prognosis.-Stone in the hladder, unless removed by treatment, leucb 
to serious morbid chan~es in the urinary organs, a fatal result bt!ing, soouer 
or later, almost inevitable. The prostate commonl5· becomes enlarged, and 
cystitis occurs, the bladder nsually being contracted and ribbed, but some· 
times d ilated i congestion and ultimately granular degeneration of the 
kidncxs follow, and the patient dies worn out by suffe rin,!!", or from the 
progress of the renal affection. Jf, on the other band, the pre~ence of the 
stone be recognized at an early pNiod, and proper treatment adopted be
fore the viscera, and especially the kidneys, have become ser iou:-ly involved, 
the prognosis is quite favorable, lithotorny being an exceedingly successful 
operation in the case of children, and litbotri ty (when not too long de. 
la~·ed) equally so in the ca~e of adult~. 

Treatment of V esical Calculus.-There are se,·eral modes of 
trea.tment employed in cases of ,·esical calculu$, nnd ench may be properly 
resorted to in suitable cases. That surgeon will do more to promote both 
the welfare of his patients and his own reputation, who, in the treatment 
of stone, ,·aries bis remedies in accordance with the particular circum
stances of each individual case, than he who uniformly follows one exclu
sive mode of practice. 

LITIIOLYSIS. 

Litholysis, or the Solvent Treatment of Slone, is unfortunately applicnlJlc 
to but a very limited number of cases. In the nrnnagcment of renal cal· 
culus, as already mentioned, a trial of the plan is often proper, for there 
may be nothing else to be done i but, in dealing- with stone in tbe blalldl'I', 
the surgeon has no ri,!!b t to wa~te time and dcpri re his patients of the great 
advantages to be deriHd from an early operation, by re:-orting ton modl• 
of treatment which is at best s low and uncertain. There are cases, how
ever, in which the solvent treatment may be propel'. Thus, as an adjul'ant 
to lithotrily, in the case of a Hric acid (or cy8tine) calculus, adrnntage may 
be sometimes i:rained from the aclmini!:itrntion of the citrate or acetate of 
potassium in lbe wny already mentioned, so as to keep the urine mode· 
rate]y alkaline, vrovided that there be no tendem·y lo ammo11i~cal ~e.com· 
position. If the urine be ammoniacal, the alkaline treatmen~ 1s po:s1t1.vcly 
contru.inclicated. Ia dealing with phosphatic calculi, injections of dilutr 
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nitric acid (Ac. nitric. dilut. (U.S. P.) Gij , Aqum Oj) rna,v he employed. 
as an aclJuvant to ilthotrity tas has been done by Southam, llarri son, and 
Ricbardsoa), or a lone, when the general cond ition of tbe p:uient forlJicls 
operat ive interference, as in a. case recorded by Brodie. A s im ilar mode 
of treatment under the name of lilhocly.~_my, has been ach·ocated by Pio-noni. 
Injections of acetate of lead (gr. j to fj1ij) and of hydrochloric acid(; j - ij 
to f,5j) arc favorably spoken of by Tbomp i::.o n. Q;·alale.of-lim.ecalculi do 
not appear to be amenable to any form of soh1 ent treatment. 

Ln'llOTUlTY. 

Lithotrity, or the operation of CrusMng a Stone in Ih e Bladder, is, 
particularly_ with the. n!odi~cations int.roduced by Prof. Bigelow, now gen
erally, and m my opinion JUStly, co nsidered the be~t mode of treatment for 
nny case of vesical calculus to which it is applicable. 'l'be first formal pro· 
position to treat calculus in thi;.:; manner is usually attr ibu ted to Gruit. 
huisen, a Bavariau surgeon, who wrote in the .venr 1813 i but n. cla im or 
wiority bas been advanced, and upon apparently trood grounds, for two 
Italian i::urgeons na.med Sa.ntorio and Ciucci, who ftouri::;hed in the se ven~ 
teenth century. However, this mny be, it is to Ci\.·iale that is unquf'stion. 
ably due tbe credit of giving the operation a place among the recognized 

Fm.578.-Weissaud'J'bompsou'simpro\"ed!ithotritc. 

procedures or practical surgery. his first operation upon the living subject 
ba,·ing been done in the year 1824. Since tben lithotrity has been very 
frequently practised both in Europe and in our own country, and the in
struments employed have been brought to a high degree of perfection. 
Two instruments a.re usually required: one with the female blade fenes. 
trated, for cruF-hing stones or large fragments, and one with both blades 
plain, for reducinz the smaller fragments to powder; the plain.bladed 
lithotrite is often thoug-b incorrectly called the scoop, and is now used by 
Thompson almost to the entire exclusion of the fenes trnted instrument. 
The blades of the lithotrite are rather wider than the shofts1 (which should 
be as light and s lender as may be compa.t ilJle with snflicient strength )1 and 
tbe male blade should be narrower tban the female. 'L'be shaft and blades, 
wbicb are united at an an~le of 110°-12(1°, shou ld be cut out uf solid 
pieces of steel, as they will thus fit more accurately and be much s tronger 
than when bent into s hape from flat pieces of metal. The handle of Weiss 
and Thompson's improved lithotrite (Fig. 578), which is one of the best 
now before the profession, is in tbe form of a grooved cylinder, tbe force 
being applied by means ofa screw, and the handle being furnished with a 
blltton, which by an ingenious mechani!mJ enables the scre wing to be in. 
stantly converted into a s liding motion, and vice versa. ln Fergusson 's 
instrument the force is applied by means of a rack and pinion. Amus&at 
employs a Jithotrite (o r tilhocla.-.;t) in which a ce~tain amount of lateral 
motion can be given to tht:: male blade, thus rendering it more easy to free 
the instrument from calculous detritus. l'rof. lligelow employs a very 
powerful lithotrite with a tube or groove between tbe blades, for the in
jection of water without removing the instrument. 

1 The shaft attached to the male Ulade is technically called the slicling rod. 
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Preparatory Treatment.-For a few days, at lenst, before submit
ting a patient to lithotrity, the surgeon should enjoin rest in a. recumbent 
position, and should adopt suitable means to hring the dip:cstive sv8tcm 
into a good condition, and to combat any vesical irritation that nui.y-cxil:'lt, 
by the use of bip baths, anodynes, demulcents, etc. Sir II. Thomp:->on 
speaks very highly of a decoction of the triticum repens, or coucb.~rai-:s, 
of which he directs a pint to be taken iu divided doses in the course of the 
day. rrbe use of an exclu sive milk diet is recommended by Dr. George 
Johnson, and by Dr. S. Weir .Mitchell, of this city. 'J1he urethra nrn.v al~o 
be accustomed to the use of instruments by the introduction first of elastic, 
and isubscquently of metallic, boug-ies of gradually increasing size:-, antl 
finally, of an ordinary sound, with which tlie stone may he touched antl 
some notion ,:rained of its size and composition. If the introduction of in. 
struments produces great constitutional disturbance, the operation should 
be postponed for a short time, until this irritable condition of the urethra 
has been overcome; and if this cannot be clone, the surgeon may be in
duced by th is circumstance alone to abandon crushing and resort to Iitho
tomy. The urine should be examined, and if it contain much mucus or 
pus; the bladder may be washed oot (throug-b a flexible catheter) with 
simple injections of tepid water, which may be replaced by a very weak 
solution of nitric acid, if there be a copious deposit of phosphates. The 
conditions wis.hed for and souJ,!ht to be obtained by preparntory treatment 
are, according to Thompson, (1) a fa.irl_v capacious and not very tender 
urethra; (2) a bladder capable of retaining three or four ounces of urine, 
not very irritable, and yet with sufficient tone to be able to expel its con
tents i and (3) fair genera l health. Witb these conditions and a stone of 
but moderate size and hardness, the operation of lithotrity offers an exceed
in,zly favorable prognosis. 

Operation.-Son1e difference of opinion exists as to the propriety of 
employing a.nre~thetics in li thotrity. If performed with skill and delicacy, 
the operation is attended with little or no pain, and anresthesia is therefore 
not required unless in exceptional cases. There is, moreover, a certain 
advantage in operating without ether, in that the ~urgeon can thus judg-e 
of the irritability of the bladder, and extend or abridge the duration of the 
"sitting" accordingly. 'l'bc above remarks apply to what must now be 
called the old method of crushing. If Prof. Bigelow's impro\'ements arc 
to be adopted, the patient must be thoroughly etherized, and kept under 
the effect of the anresthetic until all calculons fragments have been remorecl. 
The operation itself ma~· be dcscrihed as occupying three stages, viz., (I) 
the introduction of the lithotrite, (2) the seizing, and (3) the cru8hing of 
the stone. The patient should lie on his back on a firm mattress, ncro:;s 
the bed, or with his rig-ht side close to the edge, and the hips slig-htly ele
rnted; the thighs should be slightly flexed and supported by pillows, and 
should be sufficiently separated to allow the free play of the lithotrite be
tween them, the knees being for this purpose kept at least twelve inches 
apart. If the prostate be much enlarged, a firm cushion should be placed 
beneath the pelvis, so as to raise this part from four to six inches above 
the le\'el of the shoulders; the stone thus rolls backwards from its posi
tion behind the prostate, and comes more readily within the grasp of the 
instrument. If the patient has passed his urine within half an hour of the 
time fixed for operating-, three or four ounces of tepid water may 00 slowly 
injected through a flexible catheter; but this is not usually necessary, and the 
preliminary c:itbeterizatiou is itself undesirable, as prolonging the sitting. 

Introduction of the Lithotrile.-Tbe sur,!.{eon, standing or sitting between 
the patient's thighs, or 011 bis right side, holds the litbotrite, previously 
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right lmnd in a horizontal line, and 

left band raises the penis, and slowly ,/ 

warmrcl n.nd well oiled, Ji~btly in his } 

in a direction nearly parallol to the ,/_, .. ---· ~ 
Jong axis of the patient's body. 'l'he ;·_.·· 

draws the urethra upwards over the / 
blndes of the instrument, which is / W·· -:.,___, ., 
allowed to enter by its own weight us·E 
a~ it is grnclually raised into a verti- j 
cal line. The lithotrite thus reaches .... -·-·.·.·.·.·.·.· ..... : .. ::.:.::::~_// 
the bulbous portion of the urethra, ~~ 

~:~£;f~~~~~:.~~~:~'.'.~~~~P:Yi'.~~!~; -····::·""//~>·:.·-· 
1-:'ently depressing the handle between lJ fa 
the patient's thighs, the blades of the Fm. r•i!>.-Jntroduclion ot the litbotrite. 
in~trument slowly rise throuµ-h the (Eaicus&l'I.) 
prostatic portion of the canal into . 
the bladder. Sir JI. Thompson ndvi~es that n.t this time n. slight lateral 
rotary movement should be given to the lithotrite, and that the surgeon 
::.hould press ovrr the pubes, so as to relax the trian,!!ular li!-(ament of the 
penis. As the in3trument enters the bladder, its ~haft forms an nng-le of 
20° to 30° with a horizontal plane, ancl when the introduction i::; completed, 
the urethra loses its cune and is brou~ht into a straight line. 

Finding and Seizing the Stone.-There are two wtt.ys in which this mny 
be done. Heurteloup's plnn, which was followed by l3rodie, and which 
hns been usually adopted in Enµ-lnnd, was to depress the bnse of the 
bladder with the angle or con\'exity of the lithotrite, and then, drawing 
bnck the male blade, give the instrument a. tap or jerk, so as to cause the 
enlculus to fall within its graS!J. The other method, which originated with 
Civialc, is adopted by Thompson, and seems to me the best. In this method 
the blades of the litbotrite are passed to about the centre of the bladder, 
the handle (which is attached to the female blncle) being lightly held in the 
left hand, while the ~liding.rod is worked with the right. If, ns often 
happens, the stone is touched by the instrument as it enters the bladder, 
the blades are slightly inclined in the opposite direction, the male blade 
gently withdrawn, and the optrned blades then inclined towards the stone, 
which is readily caught between them when the lithotrite is closed. Under 
other circumstances, the instrument is made to go iu search of the calculus, 
by opening the blades in the centre of the bladder, turning them to the 
right, and cloRing; opening them again in the centre, turning to the left, 
and closing; then repeating the same movements with the handle of the 
lithotrite depressed, and so on until, if necessary, tbe whole cavity of the 
blndder has been explored. During the rotation of the blades the handle 
of the lithotrite is held steadily with the left hand, ~o tha.t the shaft, which 
is in contact with the urethra nnd neck of tLe bladder, shnll have no 
motion except upon its own axis, while the blades are inclined in variom; 
directions by the rotatory movement imparted by tbe ri,!!ht hand, and 
l!l'C·atly facilitated in Thompson's instrument by the cylindrical shape of 
the handle. The following formula is given by 'l'homp:;on as ex1>ressing 
the diff...?rent directions in which the blades of the instrument are to be 
made to seek for the calculus: Vertical, riJ:.rht and left incline, right and 
left horizontal, and (if the pro~tate be enlarged) right and left rever~c<l 
incline, and rev~rsed vertical. For the reversed exploration a short-bladed 
lithotrite is preferred. 
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In the description g-i\·en aborn, the fcnrn,Je blade is supposed to be fixed, 
and the jaws of the litbotrite to be opened by drawing the male bludL' 
backwards. but it is often found convenient in prnctice to fix the male blade 
and open the in strum eut b_v projecting- the female blade. 

Oru;:,hi11g the Stone.-Wben the ca.lculus bas been se ized, the surgeon 
rotates the lithotrite a little, to make sure th11.t none of the vesical mucou.'I 
membrane is included in its gra.sp, n.nd then fixes it b.v drawing- up the 
button attached to t he handle of t he instrument, which changes the slidinl! 
into the screwing action i tbc stone bein:r now held firmly in the centre of 
the bladder, the screw is to be turned slow ly until the re,.:;istnnce yield:., 
which it will do gradmdly or suddenly, according to the consistence of the 
calcu l u~. Tbe male blade is tben to be drawn out (the screwing being for 
this purpose reconverted into the sliding motion), whoo, without alte ri n:;r 
in a ny re$pect t he direction of tbe instrument, oue of the fragments may 
be picked up and crushed as before; and th is process ma.y, under fa\•orable 
circurnstancel:5, be repeated two or t hree times. Tbe instrument i:; then 
accurately closed and slowly drawn out by reversing the steps by which 
it was introduced. Unless tbe pa.lieut is ether ized, it is better not to 
attempt too much at the first sitting, and Thompson's rule is that thl' 
Jitbotrite should not remain in t he bladder more tba11 two minutes. In the 
first sitLing it is suffi cient to c1·ush tbe ~tone (wbich, if the calculus hr 
large, is best done with the fenestrnted lithotrite), the pulverization of 

Fto.580.-Positionoflbelitbolriteincrushingtheslone. (L1STO!i.) 

fragments being- left for ~ubsetiuent occasioni'i. The sittings, if al l go well, 
may be repeated at intervals of from three to six days. 

F1a.581.-Uandleof Bigelow'slilhotrite. 

R a pid Lithotrity with Evacuation (Litholapaxy ).-The 
operation aUove dc:5criUed is the old-faobioned litbotrity, as per1ectc<l hy 
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Cidale, Fergus:::on, and Thompson. Prof. Iligelow, however, advised that 
the whole operation should he completed at our s itting, which might, if 
necesst'lry, be prolonged to thl'ee or lour hours. He devised special instru
ments for crushing the stone and evacuating the fr~g-ments, and his opera
tion, which he called litholapaxy, is now generally preferrnd to the old 
method; aud from my 
per~onal experience I 
cnn confirm the high 
el'timate \Yhich has 
Ueen plnred upon it by 
all who have employC'd 
it. If this plan is to 
be used, however, the 
operntion should be a. 
thorough one, and no 
recognizable fra;.rments 
~hould be lefL in the 
bladder. To a ha ndon 
a patient with the 
operation only half 
done, is to expoP:e him 
to very great danger, 
and I know of set·cra l 

Frn.582.-BladesofBigelow'slithotrite. 

cases in which death followed such a course. Andrews suggests that, 
instead of using general anresthesia., the bladder might be kept insensible 
during the operation by injecting carbolic-acid water or hydrochlorate of 
cocaine. 

After-treatment.-For at least twentv-four or thirts-six hours afrnr 
Pach of the earlier sitting-s of si111ple Jithotfity, the patient should li e in 
bed, and particularly a\·oicl passing water except in the recumbent posture, 
i>O :l$ to prevent angulnr fragments from falling upon t he neck of the 
hladder or becoming impacted in the urethra. Ile should be warmly 
wrnppecl up, and n hot napkin or poultice may be applied over the pubes 
and perineum, an opium and belladonna suppository being at tbe same 
time introduced into the rectum. The sharp corner:-; of the fragments are 
~oon worn off by the contact of the udne

1 
and after two or three sittings a 

considerable quantity of debris will be pa~scd whenever the patient makes 
water, or may be withdrawn in the grasp of the plain-bladed litbotrite. 
1'he final exploration, by which it is designed to detect and pulverize the 
last fraJ!ment. is best mode with a small, short-bladed lithotrite, which is 
succe.:;sirnly directed to all parts of the bladder, and particularly to the 
pouch Lehind the prostate. As a test of the complete removal of the cal
cnlns, W_ J. Coulson advises that the patient should take a dri\·e over a 
rough road, when, if any fragment remain, its presence will be revealed 
by the irritation produced by the jolting. Mr. Napier employs for the 
final exploration, rm "indicator" tipped with blackened lead, and Dr. S. C. 
Duncan a nickel-plated sound coated with lamp-black and collodion; con
tact with calcareous matter, in either case, scrapes off the coating, and re
stores the natural color of the instrument. 

lVa.'Shing 011t the Bladder.-In ordinary cases it is, I have no doubt, 
best to remo,-e nil fragments wl1ile the patient is still in a state of anres 
tbesia, and for this purpose the s urgeon may repeatedly wash out the 
bladder with tepid watl}r applied with one of the ingenious instruments 
devised for the purpose by l\lr. Clover, Prof. Dittel, and Prof. Bigelow. 



990 URINARY CALCULUS. 

CJo,•er's apparatus (Fig. 523) consists of an ela~tic bottle, wilh a irln!'., 
resenoir, nod evacuating tubes of dilferent sizes ond ehupes; tbc botth• i~ 
filled with tepid water, which is slowly injected into the bludder, bringing 

with it as it returns the detritm\ whi(•h 
is detained in the reservoir. Goull''" bas 
suggested that the bottle of C!Orer's 
apparatus may be conveniently replaced 
by au a~pirator. 

Dittel ~as proposed an ingenious ap
plication of the oiphon principll! to the 
erncuation of detritus after litbotrity, 
and bis instrument appears to me bettl'I' 
than that of CJo,·er i the erncualing 

COOMA~:s:~~~TLEFP, ~~~~~~ert~b:o~,~~f:~d r,~.!~l~e~ l~~g~ll~:.~~~ 
placed on the floor, while an arro.ogemcot 
of rn.h-e5 permits waler to be thrown 

F io. t~~--;r~~s~~ou~~s R~::~1~~~~~1!;i::)~.ucuu· ~~~eot~1i~g b~a:odnc~,bet~:rc:u ~}":~~o:';,~~=:~~ 
pres:rnre i the odrnntnges of this method 

are that the bladder can be more completely emptied than by the other 
pin.~, wbile there is compnrntively little rbk of inflicting injury upon the 
ves1ca.l mucous membrane. 
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The evacun.ting apparatus of Prof. Bigelow, w hich I have repeatedly 
employed with entire satisfaction, is represented in Figs. 584, 585. An 
inirenious ruodificntion of the erncuating Lube has been suggested by Dr. 
Kerr. 

Accidents and Complic ations of Lithotrity.-Tf the lithotrite 
be properly employed, there can be no danger of lacerutin,z the urethra or 
injuring the mucous lining of t he bladder; it has lrnppeoed that the instru. 
11ie11t has broken in a.tlempti n:.r to crush a barf! calculus, and shou ld such 
an unfortunate C\'ent occur, there would be no alternative to cutting into 
the neck of the bla.dcler and extrnctiog the foreign body . To prevent the 
possibility of such an accident, C\'ery lithotrite should be tested before it is 
used, by crushing with it a lump of sandstone about the size of an English 
walnut. 

One of the most annoying complications which can be met with after 
the operation of simple litbotrity, is the irnpaction of a fragment of calcu
lus ilt the iirethra-nn accident which is usually traceable to tbe reslless
ness of the pat ient, and particularly to the neglect to keep the recumbent 
pos.ture wben urinating. Apart from Lhe pain and loca l irl'ilation pro
duced by the impacted fragment (which may cause cystitis, or abscess in 
the neighborhood of the urelhra, !en.ding perhaps to urinary extrarnsation), 
tbere is oftcu great conslitutional disturbance, with repeated rigors and 
possibly the clernlopment of a pyremic cond ition. The course to be pur
sued in tbe event of impaction occurring, ''aries according to the point at 
which the fragment bas been arrested: should this be in front of the mem. 
brsnous portion of the urethra, the offending body should be extracted 
through the external meatu.:S with delicate urethral forceps, such as 
).!ntbicu's (Fig. 586), with a curette, or with Ci ,·ialc's scoop; while if 

F10. 586.-[relhral forceps. 

lodged in the prostat ic or membranous portion, it i:;hou ld be pushed back 
into the bladder with a full-isized bougic or a stream of water directed 
tbrou,!?b a catheter with an open end, or, if these means fail, should be 
remand through an incision in the rncdi:rn line of the perineum; under 
tbese circumstances, it might be well to con,·ert the operation into what 
has been named by Dolbeau, perineal litholrily, reducing the remaining 
fragments to n. sufficient size to enal.Jle them to be extracted through the 
wound. 

Other complications of litbotrity (which, however, are not peculiar to 
this operation, but may follow the use of a simple b1rng-ie or catheter) are 
11relhrat f P.ver, hrematuria, and inflammation()/ the bladder, prostate, or 
testis; the::e will be considered hereafter. Retention of urine is another 
complica.tion which not unfrec1uently occur1', particu larly in old per.:Son~, 
aad which, on account of the insidious manner in which it is developed, 
should he carefully watcbPd for; here, as in other cases, the true condi
tion is masked by apparent incontinence; the treatment consists in using 
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the catlieter at regular intervals, until the natural tone of the bladder is 
restored. 

Statistics of Lithotrity.-Tbe statistical results of litbotrity, in the 
hands of any operator, will necessarily vary very much according to the 
good or bad judgment which he exercises in the selection of his cases, and 
as justly remarked by Sir Henry Tbomps:on, unless the surgeon can arrive 
nt an accurate diagno!Sis of the nature and size of the stone (and, I may 
add, of the conditinn of the urinary organs of his patient), it is probably 
safer to a.void lilhotrity entirely, and uniformly resort to lithotomy. But 
if an accurate diagnosis can be made, the risk to life, in suitable ca~e~, is, 
I think, certainly less (in the case of an adult) if the stone be crushed thnn 
if it be remoYed by cutting: to establish this, it will be sufficient to refer 
to the experience of those su rgeons who have practised the operation most 
frequently, and who may therefore be suppo~ed to have brought i t to its 
highest state of perfection. Omitting Civiale's ca~es (the record of which 
is considered inaccurate by many of those best qllalified to form an opinion 
on the subject), the experience in lithotrity upon male ndults of Brodie, 
Fergusson, Keith, Thompson, and Cadge, may be summed up in the 
following table:-

Brodie 
:Perg-usson . • 
Keith (of Aberdeen) 
Thompson1 • 

Cadge. 

Aggrt>gate 

115 cases, 9 deaths, or 7.83 per cent. 
. 109" 12 " 11 " 
. 116" 7 6.03 u 
• 756 " 45 5.!J5 II 

• 86" 8 9.30 ti 

,)}82 I< 81 6.85 II 

These results, it will be seen, arn very satisfactory; they c1tnnot1 of 
course, be in any wny compared \\'itb the results of litbotomy-a.nd still 
less with those of lithotomy since the introduction of the crushing method; 
for lit.hotrity is now confessedh' chosen for the most favorable, and lithot
omy for the least farnrable, ca~es. An approximate judgment as to the 
actual benefits <lcri,·ed from the introduction of lithotrity may, however, 
be arriv<•d at by comparing the mortality in all cases of stone submitted 
to operation by those who practise bt1lh methods, with that of cases in 
the hands of surgeons who employ lithotomy only: from such a compari
son it appears that the death.rate, in cases of adult males, is reduced over 
six per cent. by the adoption of tbe former course:-

1426 cases operated on by both methods, by Fergusson, Keith, Thompson 1 and Cadge, 
gave 197 dl'aths, or 13.Sl ptir cent. 

799 cases operatt1d on Ly lithotomy exclusivtily, collected by Thompson, gavti 161 
deaths, or 20.15 per ct::nt. 

It is thus seeu that a. considerable gain is derived by resorting to litbot
rity in suitable cases; and it is surely, therefore, the surgeon's duty to 
employ the crm:bing rather t han the cutting method, whenever the former 
is not positively contra-ind icated. 

Circumstances which forbid a Resort to Lithotrity.--Tbese 
have regard to the nge of the patient, the nature and size of the stone, 
the condition of the urinary organs, and the state of the patient's general 
benlth. 

1. Age.-In the first place lithotrity is usually contre.-indicate~ in the 
treatment of children below the age of pub~1·ty: the grounds for this asser· 

ra:o;!1i1~.P~~9'~o::!~~~r~e s~:Z:s ~~ !\~~r~;~~iie~a~~;i~7;:11 ~~\~°to ;;:t1~!'. 1~r 3~;; 
per cent. 
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tion are that (1) the uretlu·a is too small at this age to permit tbe free play 
of ao instrument of sufficient strength to crush any but quite small stones i 
(2) tbe bladder is placed so Ligh-in the abdomen rather than in the 
pelris-as to render the use of the lithotrite difficult and not very safe; 
(3) children do not bear with impunity the frequent repetition of opero
fions required in the procedure of simple litbotrity, while the size of Bige
low's erncuato1·s is such as to render their employment in many children 
quite impracticable; and (4) lithotomy is such a successful procedure ii1 
e11.rly life as to render it difficult for any othet· mode of treatment to com
pete with it. I know of no extended statistics of lilhotrity in children, but 
Guersant reports 40 cases (5 of them, however, in girls), with 7 deaths, oL· 
1~mortnlity of L7t per cent. SC\·eral cases, moreover, required subsequent 
litbotoruy. His lilhotomies number 100, with l4 deaths, and his total 
number of cases, treated by both methods, .i40, with 21 deaths, or a mor
tality of 15 per cent. rrlrns, 0\"011 in his own hands, lithotrity (in chil
dren) bas been less successful than lithotomy, while the results of the lat
ter operation, when indiscriminately t~pplied to all cases under puberty, 
have been still more fa,·orable, 1028 cases collected by Thompson giving 
but 68 deaths, or a mortality of less than 7 per cent. Freyer reports 49 
cases of litholapaxy in male children, all successful, but in a considerable 
number of cases in which he attempted the operation he was obliged after
wards to resort to litbotomy. I have employed lithotomy in male chit. 
dren in 20 cases, and in every instance with success. 

2. Nature and Size of the Stone.-Xo absolute rule can be Ia.id down 
upon these points, but it may be said, in general terms, that in the case of 
hm·d calculi (as of oxalate of lime), one inch is tbe maximum di:Lmeter 
which admits of crushing, aud for lithotrity to be properly applied to a 
mulberry calculus of this size, all the other circumstances of the case should 
be favorable; io the case of uric-acid, and particularly of pbospbatic cal
culi, tliis limit may be somewhat exceeded, but even in dealing with such 
stones, if more than au inch and a half in diameter, litbotomy will usually 
he a safer operation than Jitbotrity. Two inches wonld be the maximum, 
e\•en if the calculus were phosphatic and tbe bladder healthy-a combina
tion of circumstances which is not very likely to occur. The existence of 
mllltiple calculi is in itself no contra-indication to lithotrity ; on the con
trary, if, as then usually happens, the calculi be small, the operation of 
crushing may be cousidered as ha,'ing been partially accomplished b_r 
nature; if, however, the stones be numerous and large, Jithotomy would 
undoubtedly be a safer prncedure. If tbe calculus be adherent or encysted, 
lithotrity is, of course, out of the question. 

3. Condition of the Urinary Organs.-Several circumstances require 
consideration under this bead. 

(l) Stricture of the UrP.thra is almost always a contra-indication to 
lithotrity, though Sir Reary rrbompson has shown that the crushing ope
ration may occasionally be succes!:>fully resorted to in these cases, tbe stric
ture being of course submitted to dilatation as a preliminary measure; in 
the large majority of instances, however, and certainly in the hands of the 
majority of operators, lithotorny either by the lateral or median method, 
according to the size of the stone, would be a preferable prncedure in cases 
of this kind. 

(2) Enlargement of the Prostate is not in itself a contra-indication to 
lithotrity, though it renders tLe operation more difficult, and requires the 
use of Bigelow's apparatus or some similar contri\·ance to aid in the 
C\•acuation of detritusj if, however, the enlargement be complicated with 
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an irritable condition of tbe bladder, litbotorn_v should be preferred, pnr
ticular1y if the calculus be of considerable size. 

(3) Alony or Paralysis of lhe Bladder is usually thought to contra. 
indicate lithotrity, but does not, in the judgment of Sir H. Thompson 
whose opinion npo~ th is point is entitled to p,-reat respect. lf, however: 
the stone be large, in a case of atony of the bladder, the crushing opern
tion should probably not be performed. 

(4) A Sacculated Condition of the Bladder, if it could be detected be
forehand, wou ld ordinarily contra-indicate lithotrity, on account of the 
probability of fragments becoming lodged in the sncculi, where tbev would 
produre irritation, and might elude the efforts of the surgeon to find and 
dispose of them. It is prob~ble_, howe\'el'! that by u~ing Dittel's or Bigc
Jow's appuratus, much of t ins difficulty 1111ght be avoided. 

(5) Uyslitis, if present in an aggrn\·ated deErrce, is, in my judgment, a 
positive bar to the performance of litbotrity. If the urine be loaded with 
mucus, or, still worse, witb pus, and the introduction of the sound be pro
ductive of great pain and irritation, lithotomy will certainly he the bl'ttcr 
operation. If, howe,·er, the stone be small and friable, an attempt may 
be niadc to lessen the irritability of the bladder by keeping the patient in 
bed and daily injecting tepid water, as ad\•ised by Brodie, wLen, if this 
plan succeeds, lithotl'ity may perhaps be safely resorted to. 'When cystitis 
occurs during treatment by simple lithotrity, the patient should be etbt!r
ized, the fragments of stone freely crushed, and the dtbris evacuated by 
means of Bigelow's apparatus. 

t G) Malignant Disease of the Bladde1- would certainly diminish the 
chances of successful lithotrity, but "·ould still more positively contra· 
indicate lithotomy; if the stone in such a case were friable an cl of moderate 
size, it would, I think, be justifiable to crush it, merely as rt palliative 
measure. 

(7) Organic Disease of the f{idney, as evidenced by the presence of 
albumen and tuhe-casts in the urine, is usually considered to contm-indi
cate the performance of lithotrity. It undoubtedly renders the progno~ii:: 
of the case ''ery gloomy, and it is e\·en a quc:::.tion whether any operation 
should he performed under these circumstances. Jf in any case of thb 
kind it be determined to attempt the remo\'ai of the stone, aud the surgeon 
hns to choose between lithotrity and litbotomy, his decision should, l 
think, be chiefly guided by the character of the calculus; if this be such 
that the bln,dder can prnbably be clrared in one sitting, the crushing ope
rntion should be preferred; but under opposite circumstanccs1 litbotomy 
would be the safer proccdurP. 

(8) A Tendency to the Development of Urethral Feve1·, is, I think 1 n 
positive contra-indication to lithotrity i if the surgeon finds that a rigor, 
with subsequent febrile disturbance, follows every introduction of an instru
ment into the bladder (and this can be tested by the preliminary use of 
bougies), all idea of crushiug tbe calculus had better be abaodoned, nud 
litbotomy resorted to ingtead. If lithotrity be perbiStPd in under these cir
cumstances the operation will not improbably be followed by deep-::;eatcd 
suppuration, pyremia, and perhaps death. 

4. General Condition of lhe Palient.-If the health of the patient b• 
feeble, and his strength failing, without there being any special diseaee or 
the urinary organs, lithotrity is unquestionably preferable to lithotomy , 
and should be performed if the size of the stone permits. 'J'his condition 
is not unfrequently met with in old people, wbo~e constitutional power:o 
seem to ha Ye deteriorat~d 1 without any particular lesion being pre::;ent tn 
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account for the change. If, on the other hand, the patient Le of a nervous, 
anxious, and irritable disposition, unless it be pretty sul'c that all the frag
ments can be evacuated at one sitting, litbotomy may be preferable a:; 
ridding the patient at once of the so urce of bis discomfort. 

LITUOTOMY. 

Lithotomy, or the operation of Gulling inlo the Bladder to Extract a 
Stone, is the remainin,!?' re~ource in all cases (among patients of the male 
srx) not admitting of lithotrity; it is, therefore, the mode of treatment to 
be adopted in almost all cases below the age of puberty, and in a certain 
proportion, \'Oriously e~timatcd hy authors at from one.half to one-sixth, 
of the remainder; hence ever.\· :-urg-con who sees a fair proportion of both 
youthful and adult patients, will have to cut at least twice for each time 
that he crushes once. 

It is not my intenti on to gi,,e an account of the histo1·y of lithotomy, for 
which I would refer the :-tudcnt to the works of Jolin Bell, but to de::icribc 
the principnl operati\·e procedures whicb are in use at the present clay, 
beginning with the ordinary lalfral method, which i8 es::;entiall,r that intro
duced by Cheselden, aud con:siclcring subsequently the median, bilafPral, 
and other forms of operation, and tbe circumtita.nccs by which, in my jLLdg
ment, each is specinlly indicated. 

Preparatory Treatment.-It is seldom, if e,·er, that there is any 
neccsbity for an immediate resort to lithotom.v; but, on the contrary, there is 
usually ample time for thesurfo!eon to satisfy himself, by careful and repeated 
sounding, and by chemical and microscopical examination of the urine, as 
to the nature, size, and relations of the calculus, the condition of the urinary 
or~n.ns, and any other points which it may be necei:;10:ary to in\•estigate, 
in order to form a ~orrect judgnwnt as to the state of his patient. An 
im1>ortnnt question, which occasionally arises in practice, is whether the 
surg-eon should operate in every case, provided that the patient de:-ire it
;?iviug him the" ghost of u. c:hance, 11 as it is sometimes called-or whether 
tbe or,crntion should be clec:lined whenever the surgeon's experience and 
judgment lend him to believe that operative interference can be productivti 
of no benefit. The latter com~e is, I think, the one lo be pursued; the ca~e 
i~ very different from that of amputation for injury, or herniotomy, or 
colotomy for imperforate rectum, or e\·en tracheotomy for croup. Ju those 
ca~es the patient is in imminent clang-er, and th(' 01>cration, even if it do 
nolaHrt, will at least not bai:::;ten death; but in litbotomy, as in ornriotomy, 
in tbc exci~ion of tumors from tbe parotid region, and in other operations 
for di~eas<:s not attended with immediate ri sk, if the surgeon's interference 
do not cu re, it will certainly kill; hence, in auy case of vesical calculus, 
if, after careful examination and dclibC'rate reflection, the surgeon comes to 
the conclui- ion that the patient \\'ill, in all human prolmbility, not survive 
~~i~e~J~erntion, that operation should, in my judgment, be positively de-

Portunately this contingency ii- of rare occurrence, and it is almost always 
)JOS!iible (unless the case be complicated by far adrnnced renal disease) to 
bring the putient into a fit 10:tatc for operation, Uy enforcing rest for a \\'Cf'k 
or ten clays pre\·iously, and by adopting means to bring the digestive 
functions into a good state, and to lessen or rclie\·c any existinµ- irritation 
of the urinary organs (see page 986). A full dose of cn.::;tor oil should be 
gi\·cn on the previous day, n11CI a simple cne1ua a short time before the 
operation, so that the a\\'kward accident of the patient's defecating over 
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the surgeon's hand may be avoided, anll t!Jat the rectum, being empty, mn,~ 
be Jess exposed to the risk of being wounded. 1t is well also, in tbc ca~e 
of au adult, to have the perineum shaved before the patient• is brought 
under the influence of the anresthetic. 

LATERAL LITDOTO)fY. 

For the performance of lateral lithotomy a. firm operating table is re· 
quired, of rather Jess than the ordinary height, so that when the surgeon 
kneels or sits before it his breast shall be about on n. Je,•el with the patient's 
but.tocks. Four assistants are required-one to hold the staff, one to gi,·c 
the anresthctic, and two to fix the patient's limbs, one on either ~ide. 
Many operators prefer to haven. fifth assistant to hand the instrument.1t, 
but if the surgeon adopt the kneeling posture (which I think the best), the 
instruments may be conveniently placed within his own reach, on a tray 
upon the floor. 

Instruments.-Tbe ini:;truments required are a staff, a simple straight 
Listoury or scalpel, of n size proportioned to the age of the patient, a probe· 

FIG. 587.-Lltbotom¥...staff', with grOO\'e on the back. 

pointed knife, two or three pairs of forceps, a scoop, and a large long
nozz}ed syringe. It is well, in addition, to have within reach a blunt 
gorg-et, a searcher, and a Jithotomy-tube. 

'!'he staff' should be boldly curved, and of as large a size as the urethra. 
will admit. It should bo.,·e a deep and smoothly 6nished groove on the 
left side, or (which I prefer) in the middle line of its convexity, beginning 
two or three inches above the rommencementof the curve, and terminating 
nbruptl_v in a right angle about a quarter of an inch from the extremity of 
the instrument. In using the common staff, the groove of which becomes 
gradually shallower, till it ends 011 the surface, there is great risk of the 
knife slipping off and wounding the posterior wall of the bladder. The 
handle of the staff should be broad and roughened, so as to give the assis· 
tant who holds it a 6rm grasp of the instrument. 

Fm.S!S.-011en·bladed lltbotomy•fotcepe. 

The particular form of the /cniue• used in lithotorny may vary with.the 
fancy of the operator. Almost every distinguished lithotomist bas de\•1sed 
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some special form of instrument, which bears his name, but, for my own 
part, I do not kaow of aay which is better than the common straig.ht bis
toury, which is found in every 11 minor opemling-case." Tbe JJrobe-pointerl 
knife is useful in case it is found necessary to enlarge the incision afLe1· 
the withdrawal of the staff. 

The forceps should be of various Rizes and shapes, some straight and 
Fome curved. It is usua lly better, I think, to have the blades fenestrntcd, 

;~ l~\~~1 [~1~;:01~1 ~~·:e~~r~~b:n~l~~~~i ~1~:~;~;h~ t~~i~'~ ttl~ f I ~~=ni (~~r~~~:~~da~c~ 
Liston), thus allowing- extrac-

;il~;li~~t~~l c>~~e~~e~1~vci~bf~~~et~: e:--===;;;& .... ·••t 
to endanger tbe crushing of the :F'w. 589.-Lithotomy-scoop. 
calcu lus. 

The scoop, well cuned and of a moderate size, should be firmly fixed in 
a roughened handle, to prevent it.5 slipping. 

The syringe should ha\'e a capacity of at least half a pint, and may be 
made of gutta-percha or of metal. 

The blunt gorget, which is often combined with the scoop, should be 
probe.pointed, and is usf'd to guide the introduction of the forceps when 
the perineum is too deep for the finger to roach the bladller. 1'he searcher 
i:; merely a sound of slight cune, while the tube, which is introduced 
through the wound in case of hemorrhage, may be made either of sih·er, 

FIG. 590.-Tube for plugging the wound in Jithotomy. 

or of guru-ela.stic, and should be rounded at the end, with large laterally 
placed eyes, aud rings at the outer extrem ity to admit t he tapes by which 
it is held in place. 

Operation.-Tbe operation is thus performed: The patient bein~ 
thoroughly etherized (with his rectum empty, and his perineum shaved), 
the surgeon usirnlly injects a few ounces of tepid water into the bladder 
(though this i.5 not absolutely nece::.sary), and then introcluce:s the staff, 
with which, used as a sound, he should recog-nize the presence of the ston". 
If this cannot be doae, the statf is withdrawn and an ordinary sound iu
troduced, when, if the stone still can11ot be found, the opt:ration must be 
)JO!<tponed. This is a well-established rule of surgery, and should be in
flexibly adhered to; for ( 1) the stone, if small , may balle been sponta
neously evacuated upon ~ome occasion of the patient's passing water; (2) 
it may have become caught in some pouch or sac of the bladder, from which 
it cannot be dil'ilodged i or (3) the instrument may not have entered the 
blacldei- at all, b11t may bu.ve gone throug-h some false passage into the 
rectO-\'csical spnce i under any of wbicb ci rcumstances the operation, if 
persisted in, could but result in injury to the patient and the utter cliscom. 
fiture or the operator. Tt is safer, indeed, unless the surgeon's skill should 
cnahle him to be sure that the staff ii; actually in the bladder, not to pro
ceed with the operation unless the stone can be touched with this instru
ment, as well ns with the sound. 

'l'be staff havin g been introduced, tbe patient is brought to the foot of 
the table, with his buttocks projecting O\'er the end, and is secured in the 
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"lithotomy position" by fastening together his hands and feet with band
ages, or with leather straps provided for the purpose. Assistants then take> 

chn.rge of the limb8 on either 
side, and expose the periueum 
by dmwing the thig-hs out
wards and backwards. 'l'lw 
surgeon now fixes the staff in 
the wav in which he wisb('s 
it to be. held, and intrui-;ts it to 
an a,;.si~tnnt, who, stanclin~ on 
the patient's left side, hold~ it 
firmly in his right hand, while 
with the left he draws aside 
the patient'~ scrotum. It is 
this ai:;;~istnnt's duty to keep 
the p;;taff exnctly as the opera
tor ha~ fixed it, until he i:; 
directed to withdraw it from 
the bladder. 'l'herP are two 

1··m. 591.-P~:~~:a~ 1~~h~::!~;.t ~~~ 1~~n~:;.~ incision iu ~\~a~~~ in ti~it:hn~~e1~1t:: n:~hi~~ 
I think much the best, was 

to hook the staff firmly under the pubic arch 1 and draw it almost vertically 
upwards, and exactly in the median line, thus obtaining a point d'appui 
which insures the steadiness of the instrument, and widening the space be
tween the urethra and the rectum. Many surgeons, however, believe that 
the operation is rendered easier by turning- the staff a little to tbe left, aad 
by making i1s con\·exity bulge into the perineum. 

Tbe surgeon now, casting a glance to see that nil his instruments are in 
readiness, sits, or, which I much prefer, kneels on bis right knee hefore 
the patient, and introduces a finger into the rectum, so as to insure the 
contraction of this tube, and, at the same time, fix in bis mind the relative 
positions of the staff, prostMe, rectum, and tuber ischii. Holding the 
knife lightly but firmly ns a pen between the fore and middle fingers nnd 

FI0.592.-Dcc11inci5ioninli1llotoiny. (Frnoussoto.) 

thumb of the right hnncl, he now begias his incil:'ion a little to the left of 
the rnpbe aad (according to the size of the perineum) from aa inch to 
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an inch and a half in front of the am1:-, and cuts obliquely downwards and 
outwards to a point below and between the anus and tuberosity of tbe 
ischium, but ruther nearer the latter tha,n the former. This incis ion s hould 
didde the skin and superficial fascia and fat, and s hould be rather deeper 
below than above; the left forefing-er is next placed in the wound so a::t to 
press down the rectum and feel for the staff. ,,,..hich is soon reached by 
making a few light toucbe:i with the edge of the knife, dividing the trans
verse space between the accelerator urinre and erector penis muscles. 'l1he 
finger-nail i::; pressed into the groove of the staff at as low a point as can 
be felt, and upon the nail the point of the knife is introduced, so as to open 
the membranous part of the urethra i the surgeon then drops the handle 
of bis knife a little, so as to fix it firmly beneath the knucklf? of the index 
finger, and turning the blade half sideway::; (lateralizing the knife) and 
slightly depressfog its handle, pu s hes it steadily onwards along the groove 
of the staff (which it must never leave), following it constantly with the 
left forefi11ger to protect the rectum, until the ceRsation of rC'sistance and 
the escape of ul'ine :;;bow that the bladder has been reached; the knife is 
then cautiouR!y withdrawn, still larnraliz{'cl, and k<'11t closely to the staff, 
~o as not to enlarge the incision, or, if ut all, very slightly.' 

The surgeon now lnys down his knife, and placing- his left forefin,!!er aboee 
thesta!f, insinuates it by a. twistin!!' movement into the bladder, between the 
r·u11cavity of the sta_ff' and the roof of lht: urethra; by observing this pre
caution, there i::; no dan,i:ter of the surgeon pushin_g- the neck of the bladder 
hefore him, nnd thrusting bis finJ.rer into the recto-vesical space. The 
stone is u s uall~' felt lying at the end of the staff. If the perineum be very 
deep and the prostate much enlarged, the surgeon's fiuger may not be long 
enough to reach the bladder, antl then the blunt gorg-et must be substi
tuted, hei og iutroduced by cautiously pushing it along tbe groove of tbe 
::.taff. 1fhe fin,!!er baviog entered tbe bladder, the surgeon directs bis 
a!':sistant to withdraw the staff, and then, while selecting the forCC'J>S which 
be is going to u~e. dilates the incision of the prostate by pressing his finger 
in different direction s ; the forceps are next introduced closed, along and 
above the palmar !l=urface of the finger, which is slightly withdrawn as 
the forceps enter; the forceps baviug touched the stone, are opened, one 
IJlade heiug depres~ed against the wall of tbe bladder, when the calculus 
will commonly fall into the grasp of the iustrumeut; the left forefinger is 
now plat:cd upon the stone, rectifying its position, if necessary, so as to 
make its long axis correspond to the line of the wouod, and extraction is 
then effected, in the direction of the axis of the pelvis, with a slow, sway~ 
in,!?, to-and.fro movement, such as obstetricians employ in applying the 
forceps to the fcetnl head. 

in some cases it is more con\•cnient to aside the forceps, and effect 
extraction with the scoop employed as should, unfortunately, the 
stone be broken in extraction, the scoop 

must likewise be used to remo\'e the ~==v. ~ , 
fragments. After the calculus bas been 
extracted, the s urgeon again introduces 
his finger (o r the Rearcber, if the pel'i- , 
neum be deep and the bladder saccu-

~~ t~:.J~e~~a~n m ~ k~~:r~ar:r~~1:l~~\?r:;~~1~ Fm. s9~~-;r1~~::~1i;:t~~e~n~~:,~,~:~~~op la 
rern:tining, such being cautiousl.\' dealt 
with in the same manner as the first. "'ben the calculous matter bas been 

1 Furneaux .Jordan introduces a J.:nifo \Vith a conr;ealt:d Uladt1, :md, having re~ 
moved the staff, incises the prostata and neck of tht: bladder iu an anterior direction. 
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removed, the sur::reon, as a runtter of precaution, wn~bC's out the bladder 
throu,(?'h the wound with a syring-f'ful of tepid water, anrl theo, having ~ecn 
that there is no hemorrbn_g-e, bas thf' patif'nt untied nnd plnced in bed. 

Afte r . treatment.-Tbis is sufficientl.v simple. The bed must be pro
tected with lndia-rubber cloth CO\"ered with a foldc>d sheet or blnnkf't, to 
ab~orb the urine (whicb of course flows throu,i:rh the wound), the i;;hC'ct 
being frec1uently chanJ,!'ed, so as to keep the patient dry nnd comfortnblf'. 
For a few days the urine escapes entirely hy the wound, then prolmbly 
for a. few hours by the urethra (owing' to the swelling of the deep pnrt of 
the incision), and then again partly by the wound in gradunll.'· decrcnsinJt 
c1uantities as the healing procesi;; continues. ~ o drrssing should be applied 
as Jong ns any water escapes through the per ineum, but after this tbe inci
sion may be treated as a super6cial wound in any other situation. Opium 

may be administered in the form of i;1up
pository, to rclie \'C pain and in~ure l'llcep, 
the diet and general treatment of the pa· 
tient being adapted to his constitutional 
conrlitiC'ln. 

Varia tions.-Tbeoperation oflntcral 
lithotomv, as abo,•edescribed, is varied in 
different. ways by many surgeonRi tbu,.; 
as regards the sta.ff, many, as already 
mentioaed, have the groove on the left 
side, and project the instrumE:nt into t he 
periacum; Aston Ke.v employed a 
strai!!ht staff, and Buchanan ui:-es on~ 
which is not curved but rectangular i 
the latter instrument has been further 
modified by Hutchinson, by makin~ tht.• 
staff hollow nncl aclclin!! a stopcock, ::;o that 
it can he Ul'lcd as a catheter. Still more 
complicated forms of apparatu:0: have been 
clevi~cd bv Earle, N. R. Smith, Corbett, 
Wood~ and Avery, desig-ned to render it 
impossible for the sur~eon to miss th~· 
,1?roove or tbC' staff in making his inci~ion. 
Instead of using the same knife for the 
deep as for the superficial part of the 
wound. some sur::reons employ a probe
pointed or beaked kn ife after openinl? the 
urethra, while other~ prefer the (·11ttiny 
gorget (Fig. 594 ), and still others tht· 
litholome cache (Fig. 595); cxcd lcnt 
operations ha,'e been done with each of 
the~e instruments, and I ha,·e no wil-lh to 
decrv their U!'efulness in the bands of 
tho~C who feel that the procedure is thert•
b,· rendered easier or ~afcr i but for m~· 
o\,·n part I am quite sati!-;fied with tht· 
~imple bistoury, and think it nu ad,·an-

F1:~:;;1;~;~~~·1 c::~.:9si;,1~;=~ ~~~-~11~0~bt; ~~;:a~?o~~~ange the instrumen~ 
Jn common with most surgical writer~ 

of the prei::ent day, I have aildi::ed a Hry hmifPd incision ?f the JJ~ostalP 
and neck of the bladder, the wound to be subsequently dilated with the 
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finger-and I certainly believe this to be the be~t mode of practicP i other 
surgeons, however, as 'l'eevan, recommend a free division of the prostate, 
and believe thflt by this course they increase the probability of a successful 
result. I have not adv ised the introduction of the lithotomy-tube in cases 
uncomplicated by hemorrhage, but many su rgeons employ it in every in
stance, partly to pre,·ent the accumulation of clots in the wound, and 
partly with the idea that its use diminishes the ri~k of urinary infiltration i 
I do not think it necessary in ordinary cases, but there is no particular 
objection to its employm ent, an<l, if the surg-eon cannot see bis patient 
at short intenals after the opern.tioa, its use may be proper as a measure 
of precaution. 

Difficulties in the Operation.-'l'be most difficult part of tbe oper
ation, in the case of children, is to reach the bladder, the extraction of the 
stone being- then usually effected without any trouble. If the rule which 
has been gi\·en, to pass the fiug-N betwC'en the upper surface of the staff 
and thr roof of the urethra, be followed, there will be little risk of missing 
the bladder. If, however, the finger be thrust in from below, it may 
readily tear across the membranous portion of the urethra, and, pushing 
back the neck of the bladder before it, enter the recto-vesical space. If 
such an accident should brippen, and ~hould be noticed before the staff is 
withdrawn, the surgeon may retrn.ce his steps, and, fixing the knife firmly 
in the ,!.!l'Oove of the instrument, notch the neck of tLe bladder, and cau
tiously introduce bis finger into the o rga n; if the staff has been already 
withdrawn, it should be reintroduced, if pos::ible, when the surg-eon may 
proceed as before; but if this cannot be done, the operation should be aban
doned and the wound allowed to heal. This conrse, though mortifying to 
the suq.reon's pride, is infinitely preferable to endangering the life of the 
patient by attempting- to reach the bladder without a guide. 

In the adult, the bladder is usually reached without trouble, but there 
may be coni:;idcrnlile difficulty in SE'izing and extracting the stone. This is 
commonly due either to the position or to the size or the ca lculus. 

(I) Difficulty in Extraction from the Position of the Stone.-The stone 
may be lodl-{ed at the inferior fundus of the bladder, behind an enlarged 
prostate; extraction is to be effected by using forceps with a decided cun·e, 
and by pu~hing- up the bladder ,,-ith the 6nt-rer in the rertum. If the stone, 
on the other band, is at the superior fundus, above the pubis, it mny be 
brought into reach, as advised by Aston Key, by comprei;:sing- the wall of 
the abdomen. If the stone be caught between the folds of the veliical 
11wco11s membrane, or between the enlarged .fascfr:uli of the bladder, an 
attempt may be made to dhillodge it by patient manipulation with the finger 
and scoop, or perhaps by directing upon the calculus a 8trenm of tepid 
water; it is !-:iOmetimes recommended to expa nd the wall:; of the bladder 
b_y opening very large forceps within it, in the hope that the stone ma.y 
then drop out from its hiding-place, but the plan is not free from dani:rer, 
and there is reason to believe that rupture of the bladder has been thus 
produced. Spasm uf the bladder-a kind of hour-glass contraction of the 
organ-is said to occur sometimf's, preventing the ~eizure of the stone; 
all that could be done in such a case would be to wait patiently until the 
spasm sholl ld disappear, postponing, if necessary, t lw completion of the 
operation until another day. 1f the calculus be adhertinl or encysted, its 
removal will be nttended with great difficult_v i if merPly adherent, the stone 
may perhaps be coaxed nway from its bed with the :-coop-with all gentle. 
ncss, howe\·er, lest the bladder itRelf be torn. If the calcu lu s be encysted, 
it will probably be necessary to abandon the operation, though an attempt 
might in sorne instances be mnde to enlarge tbe orifice of the cyst (as was 
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done by Brodie), witb a probe-pointed knife, and then enucleate the stone 
as it were, with tLe scoop. Defunnity of the velvis f1·om n'rketif mn\; 
pro,·e an obstacle to extraction, as in cases observed by Erichsen, 'l'hom1i
soo, and others. 

(2) D((ficulty arising from the Siie of the Stone.-H tbc sbort diamete1· 
of the calculus exceed an inch a.nd a half in length, extraction will al wars 
be difficult, and if it exceed two inches, almost impo!=isible without da·n
gerous bruising of the prostate. Under these circumstances the sur~eon 
must either (1) gain more room by incising the ri,zht side of the prostutc, 
(2) reduce the size of the stone by crushing it within the bladder, or (3) 
resort to the recto-vesica.1, or to the supra-pubic, operation. Incision of 
the right side of the prostate was the plan recommended by Liston, and is 
readily accomplished with the probe-pointed knife, guided b_v tbe finger. 
Crushing the .'ilonewilhin the bladdet·' is attended witb some ril:sk, on account 
of the contracted state of the organ, unless the calculus be soft, when it 
may be readily broken up with strong forceps. 'fhis plan wtLS adopted b_v 
Prof. Nathan Smith, who, according- to his son, Prof. N. R. Smith, "WAS 

always desirous of accomplishing that which many operators have depre
cated, the fracture of the stone by the forcep::;." After crushing, the 
fragnH'nts must be carefully removed, and the bladder repeatedly washed 
out with a stream of tepid water. If the incision of tbe right Ride of the 
pro~tate does not give sufficient room, and the stone cannot be crushed 
without endangering the integrity of the bladder, the only remaining 
course is to perform eithet· the ru:to-vesical or the high operation-the 
former being proba.hly the preferable procedure. 

Dangers, Complications, and Accidents of the Operation.
These may arise during or after the operaLion. 'L'hu~, in making" the in
ci1;ion1 if tbe knife be entered too far forwards, or penetrate too deeply at 
th<! upper part of the wound, the artery of tbe bulb, or the vessels of the 
COl'pus cavernosum, may be cut, giving rise to troublesome bemonbnge; 
if, on the other hand, the incision he placed too low, there is some risk of 
wounding the rectum, of cuttin,g- through the entire breadth of the prostate 
and neck of the bladder, thus allow in~ infiltration of urine behind the pel
vic fa!:!cia, or even of opening the bladder entirely behind the prostate, an 
accident which would in all probability be fatal. Again, if tbe knife be 
too much lateralized, in making the deep incision, the pudic artery may be 
"'ounded; while, if not sufficiently lateralized, the rectum will be endan
gered Finally, if the knife be not kept closely to the stalf, in tbe deep 
incision, the posterior wall of the bladder may be injured, and it ha::;, 
according to l\:Iiller, even happeoed (with the cutting gor$!'et) "that by a 
more heroic thrnst the bladder has be{'n completely perforated, the intes
tines have protruded, and after death the liver has been found wou11ded.n 

Dangers may arise t.l.uring the extrac·tion of the stone from a portion of 
mucous membrane being caught in the gra~p of the forceps, from the sur
geon pulling- too much upwards-not in ti.le direction of the nxis of the 
pcl\'is-a11d tbns attempting to force the stone tbrougL tl.Je narrowest part 
of tl.Je pcl"·ic outlet, or from the extrnction being effected with sur.;h rapidity 
ns to bruise and tear instead of dilating the prostate. It occasionally 
happens tbat the extraction of a. stone is- impeded by a portion of an en
larged prostate-a lobule, as it were, resembling an adenoid tumor-

th~ ~l~d~~:~.~ar~~=~:~~1:,;~0!~t~~1:~~;fs:?~~J~:~,;; ;w~~1i;~:t::;1rlg:~~=~~~; ! sto{~r!~ 
calculi have been broken up after lithotomy by drillin,q, by Civiale (who invented au 
instrnment for th~ pnrt=iose), A. E. Bt"Oomall, and others . 
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becoming entangled in the triangular space between the blades of the in
strument and the calculus. The usual practice, under these circumstn.nces, 
is gently to push hack the protruding body, but Sir William Fergusson 
gave tbe high sanction of his name in commendntion of a bolder course, 
no Jess than the enucleation of these semi-detached prostatic masses-a. 
plan which he declared to be perfectly safe, while possessing the manifest 
advantag-e of enabling the surgeon to relie\'0 the prostatic affection at the 
same time that he removed the stone. This prnctice has s ince been adopted 
by othel· surgeons, including Cadge, Keith, \"1\'illiams, Ilunisou, and 
myself. 

'Among the rarer accidents occasionally met with after litbotomy are 
(1) the discovery, after a few days, that a second stooe or calculous frag
ments, which at lirst escaped detection, remain in the bladder-to be 
remedied by dilating the wound and extract ing, or by Jithotrity; (2) the 
persistence of a JJerineal fistula-the treatment of which condition will be 
dcsrribcd hereafter; (3) sexual impotenre, or sterility, usually attributed 
to wound of lhe sem inal dnct, but, accordiog to Tborupson, really due to 
~lougbing or inflammatory action-probably incurable; (4) incontinence 
of urine-to be treated a.o; when n.risiug from other causes; and (5) no 
stone being discoverable when the forceps are in trocl u<'ecl-a most mortify
iog occurrence, which may result from a.n error of diagnosis, no calculus 
ha\·ing existed, from the stone being eucysted or lodged in a pouch of the 
bladder, where it cannot be found, from its havin g· escaped from the wound 
with the first gush of urine, o r, finally , from the surgeon hadog mii;;sed the 
bladder and cut into the recto.,·esical !-1pace. If the stone cannot be found, 
all that can be done is to abandon the oper:Hion for the time, and this 
should be done before the patient is exhiiusted b~' the repeated but fruitless 
introduction of instruments into the bladder. If the symptoms of calc ulus 
persist after the wound bas healed, a carernl exam inati on with tbc sound 
should be again i11stituted, when, if the stone be unmistakably pre:-cot, the 
operation may be repeated. It has occasionally happened that a second 
Jithotomy bas enabled the surgeon to extract a. calculus which completely 
eluded cli::coverv- at the time of the first operation. 

Treatmeni of Complications.-1. Hemorrhoge.-'L'he SL1perlicial 
aod transverse perincal arteries, one or both, are always divided in lateral 
lithotom.v, but rarely give trouble, though, if la.rµ-e, they may require liga· 
tu res. The artery of the bulb or the internal pudic may be wounded, even 
in the hands of the most ~kilful operator, on account of an abnormal dis
tribution of these vessels, and, from a s imilar cause, the dorsal artery of 
the penis or the inferior bemorrboidal may be likewise exposed to injury. 
'l'he application of ligutures to the deep arteries of the perineum iR some
times attended with great difficulty, or may even be imposRiblc. Under 
such circumstances the Sllrgeon may rely upon presRure, kept up by the 
fingers of assistants for several hours, or may pass a. tenaculum beneath 
the bleeding vessel and tie the instrument in the wound, as was success. 
fully done by Physick, in 179-1, and as has s in ce been recommended by 
Thompson, and by Keith, of Aberdeen, the latter ::urgeon having devised 
for the purpose a tenaculum from which the handle cnu be detached at 
will. Another plan, also suggested by Physick, is to pass, with suitable 
forceps, a curved needle armed with a ligature beneath the vessel, and then, 
disengaging the forcep$, draw out the needlP. and Recme tbe vessel with a. 
knot. When ihe bleeding artery is far back, at the side of the prostate or 
by the neck of the bladder, "I know," says John Bell, "of no way of 
securin,z it hut by Jayin;,t" hold of it with the old anery forceps and letting 
them remain for the night." The same purpose may be accomplished by 
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using the ' 1 artery compressor" with ruo,•able handle, devised bv Prof. 
Gross, or by catching the vessel with a P~Jn's forceps or a Nuriaeley's 
clip, armed with a ligature to facilitate its withdrawal. 

Venous hemorrhage sometimes occurs very insidiously, the blood flow
ing backwards into the bladder, where it may hecome coagulated, instead 
of c~caping externally. When the bleeding i::1 from a superficial \'eiu, this 
should be unhesitatingly tied, but if the hemorrhage proceed from the 
prostatic plexus, it will be better to introduce the lithotomy-tube sur
rounded with a piece of muslin arranged as a ''petticoat" or ic shirt" 
(canule ii. chemif.;e), into which strips of lint can be stuffed so as to firmly 
plug the entire wound, or, as recommended by Cr6quy, Guyon, and Buck
stone Browne, with an Jndia-rnbheL' bag which can be distended with air 
after it is placed in position. Cold irrigations and the application of ice
bags to the perineum and bypog-astrium may also be of scn·ice, or cold 
and pressure may be combined lir using the tube and India-rubber bag 
and filling the latter with iced water. 

Hemorrhage, though seldom the immediate cause of death after litho· 
tomy, is always to be dreaded, as it certainly predisposes tbe patient to 
the occurrence of diffuse inflammation of tbe areohtr tissue around the 
wound. 

Secondary hemorrhage is a comparatively rare complication of litho
tomy. It is to be treated by the application of ligatures, if the source of 
hemorrbag-e can be discovered, but if not, by the use of styptics and pres
sure, or by the actual cautery. 

2. Wouncl of the Rectum h; an annoyiug, but usually not a very serious, 
accident If the wound be of small extent and low down, it will probably 
heal spontaneously, but., under other circumstaoces, may lead to the formn
tion of a recto-vesical fistula, which must be remedied in the way described 
at page 937. 

3. Diffuse ln.ftarnmtJ,tion of the Areolar Tissue surrounding the Neck 
of the Bladder and the Rectum may arise from infiltration of urine, 
or from bruising of the part in the attempt lo extract a large stone. 
Urinary in6\tration, wbicb is probably not as often met with as was 
formerly sup1)osed, arises from Loo free division of the prostate in the deep 
incision. It has been suggested that the occurrence of this accident might 
be prevented by the use of the lithotomy-tube, but as the urine always 
flows out alon~sicle or the tube as well as throuµ-b it, it is evident thA.t 
nothing could be gainc1l in this way. The second condition which gives 
rise to diffuse areolar inflammation, bruising of the parts around the neck 
of the Uladder, is due to rou;:rb manipulation an<l the eodeavor to bring a 
large stone through nn opening which is too ~mall for the purpose The 
remedy is not to hastil_v enlaq:re the incision, for this exposes to the risk 
of urinary infiltration, but to effect gradual dilrttatioo h_v means of the linger 
and by the lever-like action of the force1)s, notching, if neces:-ary, the oppo
e.itc side of the prostate, crushing the stone, or even resortinK to the recto
vesical section (see page 1002). rrhe occurrence of diffuse infiammalion of 
the areolar tissue is certainly predisposed to by the existence of renal dis
ease, and by excessive loss of blood at the time of tbe operation. The 
treatment consists in the administration of nutritious food, with stimulants 
and tonics, and in making free incisions to allow the escape of pent.up 
fluids. Brodie in one case saved his patient by freely dividing all the 
tissues between the perinea! wound and tbe rectum. 

4. Other Complications may arise, such ai:; sloughing of the woun.d, 
injlamrnation of the bladde1· or kidneys, peritonitis, erysi7Jelas, pyamua, 
or tetanus, the treatment of which affections is to be conducted on the 
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principles which guide the surgeon in their management when they occur 
under other circumstances. 

Results of Lateral Lithotomy.-The results of lithotomy are 
unquestionably more influenced by the age and general condition of the 
patient, the s ize of the stone, etc., thn.n by the greater or less degree of 
skill with which the operation is executed; manual dexterit.y is, however, 
by no means to be despised, and litbotomy is justly declared by Sir Ilcury 
1'hompson to be a "grand operation," and 11 oue of the best practical te:sts 
of a good surgeon." 

The statistics of lithotomy hn.ve been in vestigated by numerous authors, 
ancl the general mortality-for all ages and conditions-appears to be 
about one in seven or eight i Ro~enthal's collection of 7628 caseA shows a 
death-rate of 12.08 per cent. Of 36 cases of the lateral operation in my 
ow n hands, only 4 ba.,·c proved fotal, and only one of these as the direct 
result of surg ical interference. The effect of age in influencing the result 
of litbotomy is very marked; 377 operations on patients between 6 and ll 
years old gave, according to Thompson. but 16 deaths, a mortality of but 
liltle over 4- per cent., while, on the other band, 233 operations on patients 
between 59 and 70 gave 63 deaths, a mortality of over 27 per cent. In 
neither category were the cases in any way selected. That the size and 
tl'eight of the stone infhll'nce the result of the operation is seen from 
Crosse's tables, which show that the mortality of case~ in which the stone 
weighed less than half an ounce was B-t per cent., and of those in which it 
weighed more than half an ounce, I 9! per cent. But nothing influences 
so decidedly the results of litbotomy as the condition of the urinary or;:rans : 
"it is," says Brodie, u organic disease of the urinary organs, the kidneys, 
or bladder, or parts connrcted with thPm, thnt is to he especially appre
hended, as increasing, tenfold, the hazard of the operation. Of persons in 
whom the calculus is not of a large s ize, on whom the operation is per
formed, I will not say very well, but not very unskilfully, and who are 
free from nil organic disease, there are very few who do not recover; 
while of those in whom organic disease exists, there are few who do not 
die.ii 

For the stat istical results of lateral lithotomy, as compared with litbo
trity, see page 992. 

BILATERAL LITDOTOMY. 

This operation was introduced in its present form by Dupuytren, in 
1824. and has been, in this country, particularly illustrated by Eve, Briggs, 
and Hughes. The first.named surgeon is said to have perl'orm~d it in 92 
caRes, with only 8 deaths. The instruments required arc a staff grooved 
in the median line, a scalpel, a double lithotome cache (Fig. 596 )-modified 

F10.69&.-Dupuytren'1lithotomeeacU,opened. 

by Dupuytren from the single lithotome of FrCre COme (Fig. 595), which 
is still used by French surgeons in the ln.teral operation-forceps, scoops, 
etc. The first incision is made in a curve around the rectum, the extremity 
on each side reaching to a point midway between the anus and tuber ischii, 
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or~ little nearer the lntter, a.nd t~e middle of tbe inci:sion passin~ from a. 
ball to three-quarters of an mch rn front of the anus: the wound i::; then 

.F10.59i.-Bilaterallitbotoruy. 

deepened until the memUranous portion of the urethra is exposed, wben 
this is opened sufficiently to admit the beak of the lithotome, "·bicb is in
troduced, closccl, along thP. groove of the staff into the bladrlcr. 'l'be 
instrument having touched the stone, is turned with its concavity down
wards, when tbc staff is withdrawn j the surgeon now expands the blades 
of tbe litbotome to an extent predously determined, and regulated by 
means of a screw, and di\·ides both lobes of the prostate from within out
wards by drawing the instrument out with the handle well depressed nnd 
exactly in the median line (Jf the patient's body. The finger is tben 
passed into the bladder, and upon this the forceps are iutroduced1 extraC· 
tion being completed as in tbe lateral operation. 

The theoretical adva11t.1ges of this operntion are, that the wound being 
placed low, there is little or no ri!'k of hemorrhage, the arteries of the bulb 
and the transverse and superficial perinea! arteries being all abo\'e the line 
of incision, and that the pro:;tate is equally di\•ided upon both :;ides, thus 
giving a free opening into the bladder; in practice, however, the bilaternl 
is not found to be any more successful than the lateral method, which h•, 
I think, an easier operntion. Gross bas collected 514 case~ of bilateral 
1itbotomy, with 41 fatal result~. n mortality of about 1 in l2k. 

Instead of pushing in the lithotome along the grooYe of the staff, some 
operators take tbe latter instrument in tlrnir own bands as soon ns tbe beak 
of tbe litbotome is lodged in its groove, and, by depressing the handle 
with a quirk rocking motion, bring both instruments toge! her into the 
bladder. 

PRE·RECTAL LITHOTOMY. 

This, which is a modification of the ordinary bilateral method, wa~ in
trodllced by Nl!laton, and consists in making R careful dissection in front 
of the rectum, so as to open the urethra at the apex of the prostate, with
out coming in contact with the bulb; the remaining steps of the operation 
are the same as in Dupuytren 1s method. 
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MEDIO·BILATERAL LITllOTO:\lY. 

This operation was introduced by Civiale, in 1829, and was adopted in 
several instances by Sir H . Thompson, who has, however, siace aban
doned it in favor of tbe lateral and snprn-pubic methods. 'l'he staff being 
firmly held by ao assistant, an inci~i on about an inch and a half long is 
made in tbe median line of the perineum, terminating a little in front of 
the anus, and cautiously deepened so ai;; to open the membranous portion 
of tbe urethra without wounding tbe bulb; n straight double lithotomc i:-3 
then lod~ed in the groo,·e of the staff and pushed on into the bladder, 
clfriding both lobes of the prostate as it is withdrawn, just as in Dupuy. 
trcn's method. Fergusson imitated this plan as regards the external 
wound at least, by making a perincal incision in tbe form of an in· 
verted A· 

Civiale's seems to me on th~ whole bC>tter thau Dupuytren's operat ion, 
but neither presents :wy particular advantn.fre over the lateral method; 
either may, however, lie properly resorted to in cases in which the stone is 
large, and in which hemorrhage is to be for any reason specia lly d!'eacled. 
Briggs bas successfully employed the mcdio-bilateral method in nine cases. 

MEDIAN LlTBOTO:\IY. 

This is an old operation, formerly known as the 11 .llfarian" (from 
:.\fariauus Sanctus Barolitanus, a surgeon of the sixteenth century), buL 
revi\'ed with imprO\'ements by :\lnnzoni, De Borsa, and Rizzioli, and per. 
fected by Allarton, whose name it now ge11erally bears. A :;taf'f' g roO\'ed 
iu the median line is firmly held against the pubis by an assistant, when 
the "b-tt1'3eon introduces bis left forefinger with the palmar surface upwards 
into the rt>ctum, placin~ its tip upon the apex of the prostate; a straight 
bistoury, double-edged at the point, is then entered with its principal cut. 
ting edge upwards, in the mt>dian 'line of the perineum, balf an inch in front 
of tbe anus, and pus.bed steadily onwards until it penetrates the mem. 
branous portion of the urethra and loct;res in the groove of the stnff; the 
apex of the prostate is now notched by pu~hing- the knife a few lines 
toward the bladder, and the urethra. then sli~ht ly diddecl and tLe extt>rnril 
wollnd enlar.zecl to about an inch and a half by cuttin~ upwards as tbe 
knife is withdrawn. A b1dl.pointed probe is next pas::oed in to the bladder, 
along the groove of the staff, which is then remo\·ed-the snrgeon's finger 
following the probe and dilating the prostatic incbioa in its cour~e i the 
forceps are then introduced, and the stone extracted as in other operation:-;. 
In order to assist the dilatation of the prostate, A Harton bas suggestrd the 
use of fluid pressure applied by means of an Arnott's dilator, and Teale, 
Dolbeau, and others harn devised metallic instruments for the same pur· 
pose i as pointed out, howe\·er, by both Erichsen an<l Thompson, instru. 
mentn.1 is much less safe than digital dilatation. 

Allarton's operation bas been variously modified by other surgeons, as 
by 'l'hompson, who expo~es the staff by cutt in g- from before backward~, 
and by Erichsen, who employs a rectangular staff, pas~es a beaked director 
along the g roove after making the incision (to open tbe wa..v for the finger), 
and effects d igital dilatation before witbdrn wing the staff, as in the lnteral 
operation.· 

Tbe advantage of the median over the lateral operation is the dimin ished 
risk of hemorrhage (though, according to Thompson and Cadge, tbe gain 
in tbis respect has been greatly exaggerated), and of 111·inm·y infiltration. 
Its disadvantage is the limited amount of space which it affordR for the 
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extraction of the stone. Ilence its application should, it ~eems to me, be 
practically limi ted to those cases among adults in which, though thestouc 
is small, lithotr ity is inadmissible, and hemorrhage particularly to be 
feared. It is decidedly contra-indicated by the presence of a large stone, 
and by hypertrophy of the prostate, which in terferes with the manipu
lation of the forceps through the small opening afforded by the median 
incision. 

There is, however, another class of cases, in which the med inn operation 
often answers a very good purpose, and tLat is when it becomes necessary 
to cut into the bladder to remove a foreign body (seep. 428). 

Allarton has collected 139 cases of the median operation, with 13 deaths, 
or a little over 9 per cent.; his tables arc, however, accordi11g to Poland, 
not very accurate, many known cases of death after the median operation 
being unrecorded, and section of the prostate having been required in two 
of the author's own cases which are reported as successful. The statistics 
of the Norfolk and Norwich Ho:-.pital, as collected by Mr. Cadge, give n 
much less favorable picture, 90 cases, at all ages, having given LG deaths, 
a mortality of nearly 18 per cent. Of six cases in my own hands, only 
one bas proved fatal, and that from causes unconnected with the operatiou. 

Doi beau has introduced a modification of the median method, which he 
calls perineal lithotrily, and which consists in opeuii.1g the membranous 
portion of the urethra, dilating the neck of the bladder, crushing the stone, 
and remov ing the fragments through the perinea) wound, all at one opera
tion 'l'be principal advocate of Dolbeau's method ia this country is Dr. 
Gouley. 

1'1EDIO-LATERAL LITIIOTO:\IY. 

This operation, which was iatroduced by Buchanan, in 184-7, has already 
been referred to as a modification of the ord inary lateral method. It is 
performed with a rectangular staff grooved upon the left side, whicb is 
fixed so that tbe angle corresponds to the apex of the prostate, and well 
pressed down so as to be readily felt from the perineum. 'l'he operator, 
keeping bis left forefinger in tbe rectum, "enters a long straight bistoury 
opposite the angle of the staff, and therefore immediately in front of tbe 
nnus; he holds it in his right band, with the palm upwards; the blade 
horizontal and its edge directed to the left; and he pushes it straight into 
and along the groo,·e as fa.r as to the stop at its extremity. He thus 
enters the bladder at once, taking care to keep the blade parallel with the 
horizontal or grooved portion of the staff throughout the whole of the 
thrust. Next he withdraws the bistoury slowly, but, as be doe!'l so, cuts 
outwards and downwards a distance rather more than equal to another 
breadth of the blade [a quarter of an inch], and then directly downwards 
to the same extent, describing, in this manner, a curved line equal to about 
one-fourth of a circle round the upper and left side of the rectum." This 
operation makes an external wound of about au inch and a quarter in 
length, and bas, according to Tho:npson (from whose description the pre
ceding account i~ taken), been performed over 60 times, with resultscorre
spouding very rlo$ely to those obtainC'd by .A11arton's method. The name 
media-lateral is also given by H. Lee to a somewhat similar operation 
devised by himself. 

Tbese are the principal operations by which it is sought to remov? a 
stone from the bladder by incisions through the perineum, and from wb1~b 
the surgeon bas to choose in ord inary cases. Each metbod hns certa.m 
merits and demerits, and each may be properly adopted in particular r.1r-
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cumstnnces. Ai::., however, the success of lithotomy depends, to a con. 
siderable extent, upon tbc readiness and skill with which the operation is 
performed, and as to acquire equa l focility in ea1.: h of these methods would 
require a wider experience in s.tone cases thnn falli::. to the lot of 1110:-;t Et1r. 
geom\ I would strongly advise the general practitioner to fnmiliarize 
himi-clf with one procedure (and the ol'Clinary lateral method I consider 
decided!~· the ea!-:'ie~t and safest in the large majority of in!:itances), and, 
having acquired snfficient skill in its performance, to be content. It is 
clouhtless desirable for the profe::;:;secl li1botomist, who counts his cai::.es by 
scores or even by hundreds, to try enry new plan that is su,2'gested, and 
to publbh his expcrieoce with it for the benefit of the whole profe!Ssion; 
but there is no reason why tbc general practitioner, who, perhaps, sees but 
half a dozen cases in the whole of hi~ cnreer, should feel ob1igcd to operate 
by three or four different method:=:. Tt will, on the contru ry, I believe, be 
much better for his patients for him to hP nblc to do one operation well, 
tban a. large numl.Jer with doubt and hesitation. 

RECTO·TESICAT, L!TllOTOMY. 

This operation, which was devised by Sanson, aims to extract the stone 
by an inci!-iion through the re("tum. A staff is held in the ordinary manner, 
and into the groo,·e the surgeon thru~ts the point of bis knife (guided by 
the lrft forefiuger), tbroug-h the prostnte, from the rcl'ta\ surface. cutting 
then upwards and outwards throu;rh the sphincter ani and perineum. The 
finger-nail is then placed in the grOO\"e at the membranous portion of the 
urethra, and the bh1dder is opened b.v an incision from before backward:::., 
joining the original wound. Extraction is effected as in other operat ions. 
)faisonneu,,e has modified thi:; procedure by making an inci sion throu,!!h 
tbe rectum aboue the sphincter, whirh is not divided, the section of the 
prostate being completed with n double lithotome. Chassaignac has per· 
formed recto-vesical lithotomy with the fcra.-ieur. 

'fbi~ operation, in addition to the ri~k of diffuse cellulitis and peritonitis 
by which it is attended, expoRes tbe patient to the possilJility of the form a. 
tion of a r~cto· ve~icnl 6stula; to nieet this contingency, Prof. Bauer ad
justs the edges of tbe wound with metallic sutures, with the view of sccur. 
in/! primary union, aod a similar plan has bl'en followed by Dr. Noyes. 

Konig bas collected 83 ca~es of this operation, which gave 56 cure~, 1 l 
reeo\"cries with tistula, and 16 deaths. The operation is, in my judgment, 
only to be recommended in cases of very large stone, in which extraction 
by the lateral iucision has bec11 fouud impracticable (seep. 1002). 

St.:PRA·PU.BIC LlTllOTOMY. 

'l'he High Operation. 

This operation, which appears to ba,·e orig-inated with Pierre Franeo, in 
the latter part of the sixteenth century, and wbich was first p<'rformecl in 
this country by tbt! late Prof. Wm. Gib:-:on, is designed, as its name implies, 
to effect the extraction of a ,·esical calculus through an incision abo,·e the 
pubi~, where the bladder is not covered by peri1oneum. It may be per. 
formed as follows: Tbe parts ha.,Ting been Rhaved. nnd the rectum emptied 
by means of an enema, the patieut is etherized, lying on his back with the 
Jlf'lvis elevated, Ro that the nhdominn l vi~cera may not press upon the 
bladder; this organ is then fully iojcctecl (but not o,·er-distended) with 
tepid water, and a well.curved sound or :iolid catheter introduced, so that 
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by depressing its handle between t he patient's t highs, the beak of the ini:ilrn
ment may become prominent in the suprn-pubic region. Peterson, Go~
~eliu, Bois, and Fehlei~en advise that the bladder shou ld be pushed upwurds 
by intl'oducing nn I ndia-rubber bag (air-pessary) into t he rectum, und in
flating it, or by otherwise distending t his orga ~l. While this plan greatly 
facilitates t be operation, i t is not enti rely free Jrorn risk; Nicaise records a 
case in which thP rectum was ruptured by over-distention, and in other cases 
the bladder itself bas suffe red in the same wav. An incision about three 
in ches long is now made, exactly in t he mcd fan lin e1 and reaching at it!'! 
lowest point to the upper margin of the pubic symphysis: the wound if:! 
cautiously deepened until the linea alba is reached, when this is opened nt 
the lowest part of the incision, and divided upwards with a probe.pointed 
kni fe for a distance of aa inch and a half or two inches, taking great care 
not to wound t he peritoneum, by gently pushing it out of the way of the 
knife. The surgeo n now carefu lly cuts dow n upon the extrem ity of the 
sound, which is made to project in the wound, and thus opens the bladdCl' 
-the incision into t hi s organ, which should be held forwards wit h tenacula, 
being then enlarged by cutting downwards towards its neck (and therefore 
he!Ow the sym pbysis) with a probe.pointer! knife. One or two fingers a re 
next introduced so as to ascertain tbe position of t he stone, wbicb is ex. 
tracted with forceps in a line correspond ing to t he obl ique direction of the 
wound. Langeubuch ad\'i:Ses that the operation should be done antisepti 
cally in two stages, which shou ld bave an interval of five or more days 
between them. 

Civia le de\·iscd several special instruments for use in this operation, the 
most important being the sonde a dard, a catheter with a stylet which 
could be protruded from the concave surface of the instrument, des igned 
to make the opening into the bladder from wit hin outwards. 

The after-treatment is very simple; tbe patient :- hould be kept in bed 
witb tbc limbs drawn up so as to re la x t he abdomina l muscles, tbe wound 
being allowed to heal by granulation under simple dres~ing. Bruns and 
rl' illing recommend the introduction of sutures, in hope of obtain ing pri 
mary union. A flexible calbeter may be introduced through t be urethra 
and allowed to rcniain, so as to prevent urinary accumulation, but should 
be removed if it produce any vesical irritation. Willems recommends 
drainage of the u reters by means of a Y·shaped catheter, tbesbort branches 
of which are introduced into these tubes while tbe long end enters the 
11rethra posteriorly. 

Diffuse areolar inflammation ma.y follow the operation, and is usually 
attributed to the occurrence of urinary in nitration; it is probable, however, 
that, as in the case of tbe lateral method, bruising of t he edges of tbe 
wound in extracting a. large calculus is at l~aot equally efficient in giv ing 
rise to th is complication. 

The higb operation has been recommended by some of its advocates as a 
method of unh·ersal application, but is genera lly, and in my opinion, 
properly reserved for cases in w hich the calcu lus is of unusual size (more, 
for instance, than two or two and a half inches in its lesser diameter), iu 
wh icL the case is complicated by the presence of a nsical growth, or in 
which the lateral or other perinea) methods are contra.i ndicated by tbc ex· 

di~t~~r~~~~=~~~ ;;~~~~~:~sb~~gbis~1~~v:!~~f:r:~~ :t~~~~~m~11t;sa~:'~~!6p~~~i1~~~~1::~~ 
rpctus abdominis muscles. 'l'rendelenburg raisl!S the pathmt's hips and thig~1s.•~pon 
an inclined plane, !;O that the bowels may fall toward the (liaphragm and lac1htate 
the exposure ol' the bladder. 
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istence of pelvic deformity. The mortality after this operation is variousl.\• 
estimated by Belmas, Humphry, Gross, MacCo!'mack, Rosenthall and 
Dulles, at from 22 to 30 pel' ce nt. 1 Of 56 terminated American cases col
lected by the last-n amed write r, 40 terminated successfully and 16 proved 
fatal, thus gi \.· ing a death-rate of 2 in 7. I t is to be remembered, however, 
that the supra-pubic, un like the median, operation is habitually resen •ed 
for unfavorable cases. 

RECURRENT CALCULUS. 

The recurrence of vesical calculus a fter an operation for its removn.l may 
be due to t he persistence of the causes which gave rise to t he existence of 
the first stone1 or to the imper!Cct removal of the stone, a fragment having 
beeo allowed to remain in the bladder. rl1be descent of a renal calculus j,_ 
('Ompara.tively seldom a cause of recurrent stone, which is more frequently 
due to the continued deposit of phospha.tic matter in the bladder, as the 
result of cystitis witb an ammoniacal state of t be urine. Fragnients may 
he left in the blndcler after either li tbotomy or li thotrity, but are more likely 
to form the nuclei of fre:;h calcu lous formations after tLe latter than after 
the former operatioo, because in this the wound affords a free means of exit, 
hy which auy portions of stone tbat may be chipped off are l'f!adily washed 
nut by the flow of urine. ln the early days of li thotr ity, recurrence was, 
indeed a frequent e\·ent, and was not unreasonably considered a grave ob
jection to that operation; it is satisfactory, therefore, to know that with 
larger exper ience, and with the aid of tbe improved forms of instrument 
now io u:::;e, the probability of a relapse has been considerably diminished ;2 

moreo\·er, as pointed ouL by Brodie, patients are willing to submit to a 
repetition of lithotrity, when they would refuse a second cutting operation. 
The treatment of recurrent calculus consists in removing the stone by 
either liLhOLrity or lithotomy, the choice of operation being made in accord
nnre with the principle:; a lready b id down. lf it be decided to cut a 
patient a. second time, the incisioo may be made in the line of t he cica trix 
left by the first operation. 

URETllRAL CALCUJ,US. 

lirethral calculi usually consist of renal or small vesical concretions, 
which, being too large for spontaneous evacuation, have become impacted 
in tbe urethral cana l ; Out calculous matter may occasionally be pr im arily 
deposited in the urethra, in cases of urinary obstruction from organic stric
ture, etc. rrhe symptoms of urethral calculus are difficult or painful mictu
rition, and in some instances complete retention of urine, followed, perhaps, 
liy ulceration and urinary extravasation ; the stllne can usually be felt 
through t he structures of the penis, perineum, or rectum, a.ad can generally 
he touched with a sou nd introduced in to the urethra. 'l'he treatment con
l3ists in effecting removal, either by gentle manipulation with the finger and 
thumb, pushing the stone towards the rncatus, by the use of narrow 
forceps, 3 etc., as in the case of fore ign bodies or of fragments impacted 

1 Dennis, however, estimates the mortality of cases operated on since 1Si9 as only 
!I per cent. Assendelft rtiports 102 case:; with only 2 deaths, and Thompson 23 cases 
with 3 deaths. 

2 Of 3ti cases submitted to lithotrity by Civiale, in the year 1860, no Jess than 10 
\fl' l'ecasl:ls of nicurnmt calculus, while of 204 cases operated on by 'l'hompson 1 during 
~i.t years ending in 1870, only nineteen were cases of recurrence. 

' Dr. Will, ot" Aherdt>en, recommends a wire loop; the same plan was successfully 
"mployed many years ago in this country by Dr . Conant. 
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after lithotrity, or by cutt ing into the urethra and extracti ng the storn: 
through the incision. Before resorting to the last mode of treatment, the 
calcu lus should, if possible, be pushed back into the perinenl portion of 
the canal, as uretbrotomy iu the scrotal porti on is attended with risk of 
urinary infiltration1 and in the penile portion with danger of the for
ma.tion of a fistula. Tbe operation may be facilitated by introducing a 
full-sized staff as far as the position of the calculu s, the incision being 
made directly upon the point of the instrument. In some instances it ma,~ . 
perhaps , Le thought better to push the calculus back into the bladder, arid 
then dispose of it by litbotrity. In al l cases of urethral calculu s a care
ful exploration of tbe blarlder should be made, to ascertain if ,·esicnl con. 
cretions be likewise present; if any be found, tbey may, if of suitable 
s ize, be crushed; or, if tbe urethra have a lrnady been opened in the peri
neum, the inci:sion may be readily exten ded so as to convert the operation 
into a median or into a lateral litbotomy. 

PROSTAT1C CALCULUS. 

Cn.lculous concretions are sometimes found in t he prostate gland, result
ing from the deposit of pbosphatic matter upon the inspissated secretion of 
tbe part; tbey may be conveniently referred to in this place, though not 
strictly belongin g to the category of urinary calculi. Prostatic calcul i 
usually consist of about eighty-five parts of phosphate of lime, with fifteen 
parts of a nim al matter, and a trace of carbonate of lime; hence they may 
be readily distinguished from the vesical calculi which occasionally lod,!!'e 
near and become imbedded in the prostate. Prostatic calculi rarely attain 
a large s ize, have a rather smooth surface-often presentiog numerou13 
facets-and are usually of a light brown or g ray color; they may exist in 
considerable number:s, occupyi ng the various cells and ducts of the gland, 
or several may become aggregated iato a si ngle mass, through the gradual 
disappearance by absorpt ion of intervening intercellular substance. The 
symptoms are a sensat ion of weight and distention in the perineum, often 
attended by a How of mucus, and sometimes hy retentioa of urine; the 
calculu s can usually be detected by explorat ion with a sound, aided by 
digital examination through the rectum. The treatment consists in extrnc
t ion by t he ure thra, with long and delicate forcep:s-t his is rarely practi
cable-or throug·b a periaeal incision, as in the operation of median litho
ton1y. If the concretions are small and very numerous, it may, perhap~. 
be better not to resort to operative interference, but to employ pall iattre 
measures only, to relieve the irritation of the part. 

'l1REA.T:\1ENT OF VESICAL CALCULUS IN ''{Q)lEN. 

The operations for the removal of stone from the fem11le bladder are 
litbectnsy, litbotrity, and lithotomy. 

Lithectasy,l or Dilatation of the Urethra and Neck of the Bladder, 
is much the best mode of treatment for all stones of a moderate size. The 
dilatation may be effected :slowly, by the introduction of sponge tents of 
g radually increasing sizes; or, which is much preferable, rapidly by meau:
of a two. or three.bladed dilator,2 or ~imple dressing-forceps, introduced 

1 This name was applied by Dr. Willis to an operation \Vhich he proposed for stont 
in the ma.le, aud which consisted in opening the perinea! urethra and dilating th.: 
neck of the bladder; a procedure which has been supplantt!d by tht1 median opua
tion as modified by Allarton. 

i An ingenious dilator and specnlnru combined has been del"ised by Dr. Stein. 



dosed, and then opened so as to 
t!i!ate the part upon withdrawn!. 
The :;tone is extracted with ord i
nary Jitbotomy forceps or with 
the scoop, as ma.v be found 
most convcnieut. The operation 
:-.hou lcl be performf'd with the 
aid ofanresthesia. Bryant, who 
haR nblv investigated the litera
ture o(thc subject1 finds that, in 
children, calculi one inch in 
diameter, and, in adults, calculi 
two inches in din.meter, can be 
f.lafe ly removed h_v rapid urethral 
dilatation, without any resulting 
inrontinence of urine. 

Lithotrity iR adapted for 
cai;e:; in which the stone is too 
larp:E'tO be rem o\•ed by lithecta~y, 
aod yet in which the urinary 
or.!!ans are in healthy condition. 
rl'he opern.tion may be performed 
with a short-bladed lithotrite, or 
with strong forceps; it is not 
neces~ary (as it is in the male) 
to reduce the calcnlus to powder, 
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hut it is sutlicient to break it into fra.zmcnts-these being then immediately 
('Xtracted with lithotomy forceps throuµ-h the urethra, which is rapidly 
dila.te<l for the purpose. 1lbe patient Rhou ld be in a state of anresthesia, 
~o that the whole operation may be completed at one sitting i injections of 
t('picl water are required to insure tbe removal of detritus. 

Lithotomy.-This may be performed in severa.1 ways. 
I. U1·ethral Lilhotomy is often combined witb lithectas.'r; the operation 

consists in iotrorlucing a probe-pointed bistour.v into the urethra, and 
incising the mucous membrane with or without the submucous tissue, 
directly upwards as practised by Brodie, directly downwards as su:rgested 
hy Chelius, downwards and outwards on both sides as done by Liston, or, 
in fact, in any direction that suits the surgeon's fancy. Tbe operat ion is 
very apt to be foll owed by incontinence of urine, and appears to me in 
r\'ery way inferior to the method by ~imple rapid dilatatioa. 

2. Vaginal Lithotomy has been particularly commended by i\farion 
Sims, A veling, Emmet, and Collins Wnrren, and is probably tbe best mode 

of treatment for cases in which the calculus is large, a,nd in which crushing 
is inadmissible, but seems to me, under ordinary circumstances, decidedly 
inferior to li t bectasy and litbotrity. The operation ma.v he thus performed: 
A straight staff is in~roduce_d into the bladder ~nd beld b.y an assistant~ so 
as to depl'ess the \·es1co-vaµ'1nal septum, the po111t of the instrument bemg 
fixed by the surgeon's left forefinger introduced into the vagina. A sharp 
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bistoury is then thrust through the ~eptum to the groove of tbe staff, ju"t 
bt!hiod the urethra, and the incision carried backward~ for the space of 
ahout an i_nch and a hal~. taking care not to infringe upon the peritoneum ; 
the stone 1~ extracted with forceps, and the edµ-es of the wound are immf'di
ately brou7ht together with sutures, the case being-, in fact, treated as one of 
vesico-vaginal fistula. Simon recommends vaginal cystotom.v as a prr
liminary to cathelerization of the ureters in cases of suspected impaction 
of a renal calculus, etc. 

3. The High Operation may be required in cases in \vbich the calculu~ 
is too large to admit of vaginal lithotomy. The operative procedure is the 
same as in the male sex, but requires e\~en more care not to wound the 
peritoneum. 'rhe late Prof. Parker is said to have practised supra-pubir 
lithotomy in the female on three occasions, and in each instance with a 
successful result. 

4. Buchanan, of Glasgow, has practised the latfiral operation, culling 
through the left nympha upon a grooved ~tatf introduced into the urethra. 
Walsh man has collected four cases of this opern.tion in childreu, all of wbicb 
terminated favorably. 

EXTRA-PELVIC VESICAL CALCULUS. 

Calculus is occasionally developed in the protruded bladder, in ca.~es of 
hernia of that organ, or cystocele. Prof. Gross has collected eight easeis of 
this descriptlon. The treatment consists in cutting down upon the hernia 
(which has no peritoneal investment), and extracting the calculus-a ca. 
theter being kept in the bladder during the healing of tbe wound to pre
vent urinary infiltration. A calculus has been extracted by a Polish ~ur. 
geon from a. child's scrotum, whither it had made its way by ulceration of 
the walls of the bladder. Dr. Vosburgh has removed a calculus from thC' 
urnbilic:al region, apparently from a patent urachus, as has Henriette, of 
Brussels; and other cases of uracbal calculus have been recorded by 'l'. 
Paget and Amossat. 

CHAPTER XL VI. 

DISEASES OF THE BLADDER AND PROSTATE. 

IN no department of surgery is it more necessary for the practitioner to 
be a good physician than in that which relates to di5eases of the urinar.'· 
organ~. So immediately connected with each other are these orµ-ans, both 
anatomically and physiolo~ically, that it is impossible to treat satisfactorily 
even those affections wbicb are usually considered purely surgical, as, for 
instance, stone in the bladder, hypertrophy of the prostate, or strict11rr of 
the uretbra, without an accurate knowledge of the whole subject of urinar.\· 
patholog-y, and more particularly a practical acquaintance with the methods 
of examining the urine, both chemically and hy the aid of the microsrope. 

It is the more necessary to make this statement because the limits of 
this volume will only admit a description of those diseases of tbe urinary 
organs which the sor,a-eon is habitually called upon to treat i and J mu~t 
therefore refer the student, for information on the other topics mP.ntioned, 
to works on the Practice of ~ledicine, and to treatises specially devoted lo 
the subject of Urinary Disorders. 
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l£ALFOR:\IATIO NS AND :.\lALl'OSITIONS OF '.l'IlE BLADDElt. 

In some <'ase!=i the bladder hns been totally absent, the ureters opening 
directly into the urethra, or into the rectum or \'agina, while in other in
~tnuces two or more bladders are suid to have coexisted in the same sub
ject, thou,!?'h. nsju::;t)_\' remarked by Thompson, it is prohalile that in most 
of these cases the condition has not been congenital, but rather one of ex-

~;m~0~:~~~~ae~io~~h~he11r::u~\1~1~0~~s~abs~rv~ln~tb0e~~eex~;a~:-t~~:~~~u.~~~~~~ 
numerary bladder, n is that the abnormal pouch may be simply a dilated 
urochns. 

Extroversion or Exstrophy of the Bladder is by far the moot 
common cong-eu ital defect of this "-iscus, and is met with s ufficiently ofter1 
to make its treatment asubjectof considerable importance. TbisdC'formity, 
which is much commoner in the male than in the female sex, and which 
appears to be due to au a rrest of de,elopment during fretal life, consists in 
an absence of the anterior wall of the bladder, with a corresponding de
ficiency of the lower part of tbe abdominal parietes, and usually of the 
pubic syrnphysis. The penis in the mule is epispadic and shortened, and 
the clitoris, in the female, is split into two portions corresponding to the 
nymphre, the anterior comm is:::ure of the vulva being wanting-, and the 
bladder and urethra thus opt.m ing- between the labia. and directly into or 
immediately above the vagina; the uterus is commonly well formed, and 
in one of my cases the \•aginal orifice was normally closed with a hymen. 
'fhe anus is placed in front of its usual position, and, in the male, the 
scrotum not unfrequently contai ns a hernia on one or both sides. '1.1he 
recti abdominis muscle:; are separated at their lower part, passing obliquely 
outwards to their in~ertion::; into the pubic bones, aud in many, but by no 
means in all, cases the separation is continued upwards almost to their 
costal attachments, in whicb case there is no umbilicus, the intel'val be
twren the rccti being filled with a fibrous tissue analogous to the linen. 
a\ba. 1 

'I'he appearances in a case of exstropby of the bladder are quite character
istic. rrhe posterior wall of the bladder (co vered, of course, with mucous 
membrane) i::: pushed forward by the abdomiua l vi:::cera which a.re behind 
it, and forms a prominent but reducible tumor in the situatio n of the 
pubes. The mucous surface, which is red, papillated, and vascular, is con· 
tinuous at its periphery with the abdominal walls, the line of junction 
having a thin cicatricial appearance. At the lowN part of the projecting 
,·esical surface, the ureters can be seen, giving exit to the urine by drops, 
or sometimes in a stream. The exposed mucous membrane, which ia 
ronstantly irritated by the contact of the patieut1s garments, becomes in. 
Hamed, and bleeds when touched, while the groins, thighs, and butto('ks 
are excoriated from urine flowinµ- O\'er them. 

Jn addition to the phy:::ical distress thus occasioned, the patient has the 
annoyance of knowing tbat he is deformed in a part wbich few are so 
philo~ophical as to consider of no importance in their own persons, and is 
besides rendered, by the continual dribbling of urine, an object of di1'.>gust 

to 
1

h~~.~~ve:~ 1~~~ r;r:;,~;:1n~(~1fi~~~/~u;a~fi!;ag~~~1 i~r aex~:=~e~~~~~1~f ~~1:t>t~~~ti;:.~. se~~! 
pt!nis and nretlira were nornrn.I, and the postt>rior wall of the liladd11r protruded 

:~;:;~~'!·'~.~~;i:i~iliL~0!~~:i:~':~~·~i~~::~~:'.£~~7.:7J":Y~~~:;~,:~:i.~~~~ ·~;.~ 
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to himself as well as to others. Otherwise the deformity docs not particu. 
larly interfere with the general health, and is liy no means inrompuliblc 
witb a long life i though, in a case related by Masterson, the cxtrovcrlcd 
posterior wall of the bladder formed the snc of a. hernia, which, by prctii:;ure 
on the ureters, led to dilatation of those organs, and ultimatclv to renal 
disease, which provetJ ratul. In the female the reproducti,-e rUnction is 
not impaired, and instances are on record in which women with extroverted 
bladder_s have borne ~hildren; bu~ in the male sex the accompanying 
deformity of the geoita.l organs 1s so great as to render procreation 
impossible. 

1'1·ealment.-Dntil within a few .\'ears, this malformation was thought 
to be beyond the reach of surgical aid, and the utmost that was attempted 
for patients thus affected was to supply a mechanical Apparatus to 1>hield 
and protect the exposed bladder from injury, and to convey the urine into 
a suitable receptacle; but the apparatus was necessarily cumbrous and irk. 
some, and fulfilled its design in, at hest, a very unsati~factory manner. 
Within a few years, endeavors have heen made to remedy, or at leai:;t to 
nlleviate, by operative intcl'fcreuce, the condition of patients affiicted with 
exstrophy of the bladder, and in mriny iiu~tances with very gratifying suc
cess. 'l'hc operations which have been clevi~ed for the purpose may be 
divided into two categories, viz, 1, those whieh aim to divert tbe cour:"c 
of the renal secretion into another channel, and, 2, those the object of 
which is merely to co\·er in the exposed bladder by a plastic operation, 
and thus render possible the arlaptation of a convenient receptacle for the 
urine. To the first category belong tbe operations of Simon, llolmes, T. 
Smith, Sonnenburg, and Le\·is, of this city. and to the second the plu~tic 
procedures of Richard, Pancoast, Ayres, Ilolmes, -nrood, Bigelow, and 
others. 

l. i\lr. Simon in the case of a boy of 13 established, by an ingenious 
procedure, fistulous conimunicat ions bet\Yeen the ureLCrs and rectum, with 
the hope that, the flow of uri11e bein~ di\·crted, the exposed mucous sur
face of the bladder would assume the character of skin. The operation 
was, from the first, only pal'tially successful, and the patient died about a 
year afterwards from disease of the ureters and kidneys, which apparently 
was set up by the irritation caused by the operation itself. Jn other cu~es 
in which siniilar proC'edurcs were undertaken, by Lloyd and Athol John
son, the patients died within a few days from acute peritonitis; but some
what more successful efforts in the same direction ha\'e been made by 
Sydney Jones. Urremic poisoning prol'ecl fatal in a case in which 1'. 
Smith turned the ureters into tbe colon. Levis in two cases estab\i:..;hed 
a communication between the bladder and perineum, and tbco covered in 
the former organ by a plastic operation, which, however, terminated fatally 
in each instance. Holmes has suggested a plan of effecting the desired 
object, by applying iri the bladder and rectum the two branches of a pair of 
screw-forceps (with a plate broad enough to extend from one ureter to the 
other), which, acting like Dupuytren's enteroton1e, should establish the 
necessary communication between the organs without risk of perforating 
the peritoneal cavity. Sonnenburg in one case attached the ureters to 
the dorsal groove of the penis, and then dissected away the bladder, and 
in two other ca8es simply dis~ectetl away the bladder, leadng- the ureters 
in situ-operations of which I confess that I do not see the advantage, as 
they would nece~sarily permit the urine still to dribble constantly as be
fore. Souncoburg's first operation has been successfully repeated by 
Nichans 
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2. Plastic Operations, varying more or less in their details, have been 
employed for the relief of extroverted bladder, and in many instances with 
very gratify ing re~mlt$. 

(1) Hicbard, modifying NClaton's operation for epispadia, operated, in 
1853, by dissecting a broad flap from below the umbilicus, turning- it with 
its skin surface towards the bludder, and CO\'Cring- it in with a bridgoe of 
skin taken from the front or the PCrotum. 'L1 hi$ operation, tbonl!'h most 
ingeniously planned, unfortunately indllced peritonitis, which pro"·ed fatal. 
Le Fort bas recently modified Richard's operation by taking the covering 
flap from the enlnrg·ecl prepuce instead of from the scrotum. 

(2) 'l.'o the elder Panconst belong·s the honor of having, in 1858, per
formed the first successful plastic operation for exstrophy of the bladder. 
His method consi$t('d in taking flaps from the g-roin, inverting them over 
the protruded organ, and attaehin;.{ them togelhcr in the median line, thus 
leadng a broad g-ranulating surface which slowly cicatl'ized. The patient 
recovered from the operation, but died some months afterward from another 
affection. 

(3) In the same year Ayres operated on a woman (who had pre\•iously 
given l>irth to a child) by turning down an umbilical flap-aR had been 
done by B.ici.Jard-covering it in by simply dissecting- up the ~kin of tLe 
nbdominnl walls on eitber s ide, a nd bringing together the tiRsues thus 
loosened in the median line. The operation \YaS perfectly successfu l. 

(4) Holmes employs two Haps, one from the groin, which is in vertC'd, 
witb its cutaneous surface towarlls the bladder, and the other tnken from 
the opposite side of the scrotum and sl id over tl) cover in the first. This 
plan was also followed by J. Wood, in some of his earlier crises. 

(5) )laur.r in three cases adopted Ronx's method. taking a saclclle-sbaped 
Hap, attached at both ends from the scrotum, and inverting- it bridg·e.like 
orer the bladder, leaving the raw surface of the flap to heal by granulntion 
and cicatrization. In one case the operation failed, but in the other two 
fnrnished a good result, and in each of these Dr. Maury succeeded (ns did 
Pancoast) in effecting the cure of a hernia by the contraction which accom
panied tbe healing process. 

(6) Tbierscb and MacCormac employ lateral flaps which are allowed to 
remain attached at both ends for several weeks, until the\' hecome thick 
and vascular, and are then laid across the bladder, with tlieir granulating 
~urfaces towards the mucous membrane. 

(7) Barker bas successfully operated in a .YOung girl, by simpl.v dissect· 
ing up the integument on either side of the bla.dder, uniting the flaps thus 
fornied with deep and superficial sutures, and relieving tension by means 
of lateral incisions. 

(8) Bigelow, instead of endeavoring to restore the cavity of the bladder, 
simply dissected off the mucous membrane as low as the level of the 
ureters, and covered the raw surface w ith flaps taken from the groius. A 
siniila.r operation ha~ also been practised by Foulis 

(9) Prof. John \Voocl operated in a larg-e number of ca.~cs, and em
ployed a method which is usually knowu by bi::. name, and 10 which I 
have rcsort<'d in five cases, froru one of which the annexed illustrations 
are taken. Three flaps arc used, one taken from the umbilical region and 
inverted over the bladder, as in Richard's and A.vres's method~, and the 
others, one from each groin, united in the median line over the first, which 
they cover in. The great aclvantnge or the inverted umbilical flap is that 
it effectually prevents the escape of urine in an upward direction, while the 
groin flaps co\·er in the raw ~urfacc of the other without undue tension, 
nnd, ha\·ing broad bases, are i11 no danger of sloug·hing. In the case of a. 
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n_rnle subj~ct, a ~oof may be forme<l for the urethra, at a subseq uent opcrn-
11on, by JO\'ert1og Haps from tbe ncwlr formed covering of tbe bluclder, 
and from the sides of the penis, adjusting over them n brid,!!c-like nap 
from the sc rotum, as in XClaton's and Richard's procedure:;. In Lluce of 

F1os. GOO, 601 1 602.-Plastic 011er:11ion forextro,·ersionof the bladder (Froru a patient in tbu 
C'bildreu'elJospital.) 

the five caF;eR in which I have operated, the re~111t was quite sa.tisfaetory, but 
in one, though a first operation was Ruccessful , a second terminated fatally, 
from. shock, in a little o,·e r twe\\·e hours, and a second case likewi:;e tcr
minnted fatally in the cour::;o of the fourth week. 

By this operation the patient is placed iu a ,·ery comfortable condition; 
incontinence of urine, to a certain exteut, nf'cessurily continues, requirin~ 
tbe patient usually to Wf'ar a 11 r:lilway urinal, " or somei:;imilar contrivnnre, 
hut the Lladder is effectually prnLccled from irritation, and excoriatiou i,.i 
readily prevented. The principal points requiring- attention in the aftcr
trentment, are to prevent tension on tbe flap nud encourage the con traction 
of the gTanulatiug surfaces Ly tbe position of the patient, who should be 
placed in an almo5t s itting posture, with the knees Aexed over pillO~\·s. 

In nu adult, trouble may be caused by the growth of the pudenda! hn1r~, 
if the reversed flaps embru.ce any portion of sk in naturally thus ~over~d, 
and it will then Le uecessary 1 from time to time, to practii:;e avuls1on with 
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suitable forceps, until the inverted surface shall have lost its cutaneous 
character and become assimilt~led in 11ature to mucous membraue. Injec
tion s of dilute acetic or nitric acid may also be required, to relieve vesical 
catarrh and prevent the deposit of phosphates. The tstati.">lics of these 
plastic operations are quite as favorable as coald be expected. 112 tcrn1inated 
cases, to which I have references, having given 84 recoveries, 6 failures, 
and but 22 deaths, less than 20 per cent. 'L'rendelcnburg and Makins 
advise di\1 ision of the sacro-iliac syncbondroses, so as to approximate the 
pubic bones, as a preliminary measure. Passavant endeavors to effect the 
same object by g-radual compression. 

Malpositions.-Under this head may be included two affections, one 
of which, Hern'ia of the bladder, or Cyi;locele, has already bf'CO referred 
to, the other being lnversion uf the biadde1-, which is extremely rare, and 
which is almost exclusivf'ly met with in female chi ldren. 

Inve1·sion of the Bladder, a rare affection of which I ha\·e seen but one 
example, consists in a protrusion or invngination of the bladder through 
the urethra, where it appears iu the form of a red, vascu lar tumor; thi::;, 
in one of the few cnses of the affection on record, 1 was mistaken for a new 
growth, and preparations bad actually been made to remo\·e it by ligation, 
when the discovery of the orificf' of a ureter fortunately prevented the 
consummation of the operation. The protruding org-an is readily reduced 
by manual pressure, but is apt to redescend when the pressure is removed, 
when incontinence of lll'ine necessarily remains. To remedy this, Lowe 
made repeated applications of the actual cautcry· to t he urethra, keepin.!! 
the bladder in place by means of a catheter with a bulbous extremity i be 
thus inclllced sufficient contraction to prevent any protrusion whatever, 
and to diminish, though not enti rely to remove, the inconti nence. The 
i:.ame object mhrht, in some cases, he accomplisbed by means of a plastic 
operation. The adrnini$tration of nux vomica was of service in a case 
recorded hy Vance, while Langworthy derived adrnntage from the use of 
gallic acid applied as 11,, suppository to the urnthrn. Recumbency alone 
effected a cure in a case under the care of W. L. Richardson. A fatal case 
is recorded by Roseberry. Ca ill0 bas reported a remarkable case of inver
sion of the ureter, which protruded through the urethra. 

CYSTITIS. 

Cystitis, or Jnjlammation of the Bladde1-, may be acute or chronic, and 
in tbe latter case may or may not be accompanied with vesical catarrh. 

Acute Cystitis.-The sent or inflammation is the mucous lining of the 
bladder, especially the part around the neck of the organ. In some cnses, 
however, the submucous and muscular coats nrc also involved, and the 
inflammation may even spread to the adjacent layer or per itoneum. 1'he 
vesical mucous membrane is found aftpr death to be injected or deeply con
j!ested, and sometimes., if the inflammation have been Jong continued, of a 
slate-colored or chocolate hue. Occasionally, shreds or patches of lymph 
are formed, and in rare instances a complete cast of the interior of the organ 
has thus been produced. Ulceration and gangrene may be met with in 
the worst cases. 

Cazu.:es.-Acute cystitis rnay result from various forms of injury, from 
the irritation produced by a calculus or foreign body, from the action of 

1 Mr. Croft, in 1871, could fiml lint thl'ee ~asps on record he!lides that observfld lty 
llimself; thti reportel'S of these were respectively Dr. Murphy, Mr. Crosse, aud Dr. 
Lo1ve. 
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certain medicines, such as cantharides or ~ome of the mineral poisons, from 
the use of irritating- injections, from acidity of the urinary srcretion, from 
the extension of inflammation from oei7hboring parts (cspeciall.v from the 
urethra, as in cases of gonorrbcea), from an exacerbation of chronic cystitis, 
from exposure 10 col<l, from p-out, etc. 

Symptom.-;.-'rbcre is pain over and behind the pubis, nnd in the sacral 
region, perineum, and thighs, attended in bad cases with tendC'rne~s on 
µressure, and increased by rectal exploration nnd Uy the u:-;e of t.hecatheter. 
'l'he desire to urinate is almo8t constant and irrei:d:-'tiblc, the act of mictu. 
rition itself being- inteu:::ely painful and often nccompaniecl with g-reat 
tenesmus. In mild cases, !'luch as ordinarily follow gonorrhrea, and in 
wbicb tbe inflammation is usmdly limited to tbe neck of the bladder, the 
urine is cloudy and contains a certain quantity of mucus and pus, but in 
S.C\:'ere cases it is tinged with blood, and soon becomes decidedly purulent, 
containing also shreds of partially organized lymph OL' false membrane. 
Tn these cases tbne is also a great deal of constitutional disturbance (which 
i~ almost entirely absent in the milder forms of the affection), the patient 
soon falling into a typhoid coudition, often attended with delirium; death 
may ensue, usuallv in the course of the second week. In tbe milder ra!'CS 
resOlution occurs....:..wben l'ecovery may be complete-though, in many in. 
stances, the inflammation subsides into a chronic state. 

Treotm~nl.-.Tbe patient must be kept in bed A few leeches may be 
applied to the bypogastrium or perineum, and followed by hot poulLiccs or 
forneototious. rrhe bowels must be kept in a soluble conditiou, and pain 
and vesical irritation relieved by the use of hyo!'cyamus and opium, givm 
by the mo11tb or in tbe form of suppository. Enema ta of atropia arc rec. 
ommendcd by S<'mple. Hot hip.bath:-:: ma.v be administered during the 
acute stage, and the patient should drink moderately of flaxseed-tea, or 
other d~mulcent, medicated with 1i small quantity of citrate of pota"sium. 
\Vheu inflammation begins to subside, buchu or copaiba may be cautiously 
administered. The diet should in ordinary cases be mild and unirritating i 
but if typhoid symptoms !tppear, free stimulation mu~t be rm;ortcd to. If 
retention of urine occur, catbeterization with a flexible instrument must be 
cautiously practised, and if symptoms of nephritis he manifested, wet or 
dry cups should be applied over the kidneys, and followed Ly mustard 
poultices or turpentine stupes. 

Chronic Cystitis may result from the same causes as those which 
produce tbe acute form of the affection (which indeed it often succeeds), 
from atony or paralys.is of the bladder, or from any obstruction to the free 
erncuation of its contents-both of these conditions causing accumulation 
and partin.I decomposition of the urine, which then becomes very irritating 
to the vesical muc0us membrane-or from tumors or other structural di!li· 
ca::->es of the bladder itself or of neighboring organs, as the rectum, uteru!:i, 
or \·a,i:dna. 

I. Simple Chronic Cystitis, which is tbe form of the affection 
unattended with vesical catarrh, is the pathological condition which is 
present in most of tbe cases commonly called "irritability of the blatlder"
u term which is not very well chosen, as it refers to a mere !liymptom. 
l\Iicroscopic examination of the urine, in ca!'es of simple chronic cystitis, 
will ahrnys detect the pres.ence of pus, and this, with increased frequency 
of micturition, and slight augmentation of the amount of vosical mucu':5, 
are tbe evidences by which the surgeon mtt.y recognize the existence of the 
clisea:-;c. 'rhe freatment is the same as for the mildest cases of acute 
cystitis, the inflammation iu rnany instances subsiding uudn the influence 
of rest. 
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2 . Chronic Cystitis with Vesical Catarrh is characterized by 
the deposition from the urine of a ropy, tenacious, muco-purulcat sub
stance, usually of o. grayish-white color, and of ttlkaline reaction. This is 
often mixed with pho.:;;,phfl.,tes, the urine itsl!lf being ammoniaca\ and ex
tremely offensive. The bladder 
becomes thickened, roughened, and 
sometimes s.acculatcd; ulcC'ralion 
occasionally occurs; and the ca~e 
nrny terminate fatally by the va
tient falling- into a typhoid or urre
mic condition, to wbicli Boser 
gi\·es the name of ammonremia. 
This form of cystit is is partiC'ular\y 
apt to supervene in cases of vesical 
paralysis from injury of the spin e 
(sec p. 363). Jn the treatment of 
this condition, topical remedies are 
of the bi,;hest importance: urinary 
accumulation should be prevented 
b}' the cautious use of the ca tbeter, 
or, as suggested by McGuire, h.r 
the employ meat of a delicate flexi
ble tube, whkh may be left in sit a,· 
and great benefit ruay sometimes 
be derin•d from washing out. the 
bladder, by injecting at first warm 
water merely, and subsequently, if 
this he well borne, mild astr ingent 
or sedative lotions; the best, ac
cording to 'l1bompson, are those 

~~:~),i~!~~~a~~e~afte5?1~,~~a~~~-r. :: ~~ F10. 603.-Key~'s ap~~::~~~-for wasbiog out tlw 

f5iv),1 dilute nitric acid ( "t x to 
f5iv), <:arbolic acid ( rri.. ij to f,5i\·), or borax (Sodii boratis gr. vi ij-xxx, 
gl}'ceriore f3ij, aqure f3iv). lu order to prevent ammouiaca1 decomposi
tion of the urine, Dubreuil recommends injections of a weak solution of 
silicate of sodium (gr. iij- iv to f3j); Clemens and Purdon frequent injec
tions of healthy urine; Erichsen and Nunn injections of quinia (gr. 
j-f 3j); and J ersner injections of creolin (0.5 per ceut.). Salicylic acid and 
permauganate of potassium are favorably spoken of by Scbiiller, corrosh·e 
sublimate by Guyon, iodoform by Mosetig-Moorhof, Filippon, and Okeo
Blom, resorcin and boric acid by W. H. 'rbomson, and nitrite of amyl by 
Dittel. Vesical injections are most conveniently 11dministered with an 
India-rubber bottle with a nozzle and an ordinary elastic catheter; not more 
than three or four fluidounces should be used on eacb occasio n, the injected 
liquid being kept in the bladder for a few minutes, and then allowed to How 
off. When the patient himself applies the injection, Keyes recommend:3 
au ordinary fountain syringe provided with a two-way stop-cock, the in
jected liquid thus entering the bladder by simple hydrostatic pressure 
(Fig. 603). A somewhat similar arrangement is employed by Zeiss], 
McGuire, and Bertholle, who dispensf!'with the l'atheter altogether, simply 
introducing the pipe of the instrument into the mouth of the ur~tbra. 
Harrison bas devised an ingenious instrument for introducing medicated 
pessaries into the bladder. 

1 '1'. G. Richardson employs a much stronger solutiou 1 viz., gr. xx-xxx to f3j. 
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Counter-irritatic;m to the supra-pubic region is often of senice, nnd pain 
may be relieved by the use of anodyne suppositories. A belladonna plas
ter over the pubes may be used for the same purpose. Hot bip-baths will 
often be found useful. 

A large number of ioterna1 remedies have been employed in this affec
tion, and, it must be confessed, often in rather an empirical manner, those 
which seem to succeed best in some cases, failing utterly in other~. '!'hose 
which are probably most deserving of mention nre bucbu, uYa ur8i, pareira, 
matico, chimaphila, triticum repens, senega, copaiba, and cubebs. Dr. Gar
nett recommends a dccoction of the broom-corn seed or Sorghum vulgnre. 
Alkalies, especially the liquor potass:.e, in combination witb tbe extract of 
hyoscyamus, may be tried if there be much ,·esical irritation, but must be 
watched, lest they increase the tendency to pbospbatic deposit. Chlorntc 
of potassi11m is recommended by Edlefsen1 and bas proved quite satisfac
tory in mauy cases in which I have employed it. The mineral acids may 
be useful on account of their tonic properties. When the urine is ammo
niacal1 benzoic acid is highly recommended by Gosselin. Skene employs 
a combination of benzoic acid, hiborate of sodium, and infusion of bucbu; 
I often direct 5 grains of the acid, with 8 or J 0 of the borax, made up with 
lemon syrup, and "·ater. Little reports several cases io which greet benefit. 
was derived from the administration of saccharin; Wyman, Comstock, 
nncl Delamere speak favorably of fabiana (pichi); Van Santvoord of betot, 
and Sympson and Gau bet of salol. An exclush·e milk diet is advised by 
Dr. George Johnson and Dr. Weir l\litchell. It is scarcely necessary to 
add that if the condition of the Uladder deptmd upon any removable cause, 
such as vesical calculus or urcthrnl stricture, this must be attended to 
before the cystitis can be cured. In the case of a female, dilatation of the 
11relhra ma.y be employed, as recommended by Papin, Howe, Teale, Dun. 
cu.n, Heath, llcwetson, and 1\Jaddcn, 1 and in either sex recourse may be had, 
as a last resort,2 to cystotorny, the bladder in the case of a male bf.ling 
opened either above the pubis or through the perineum, as in lithotomy, 
and in the case of a female from the vagina; the operation, which is said 
to have been first performed by Boucbanlat, in 1803, was strongly recom· 
mended by Guthrie, and has been adrnnta.geously employed in both sexes 
by numerous surgeons. Horovitz bas collected 58 cases of cystotomy for 
cystitis in tbe male, the results being known in 57; 30 patients were cured 
Uy the operation, 7 relieved, and 4: not l:enefited, while 16 died-15 of 
thef::e1 however, from advanced disease of the kidneys. In 4 out of 6 
ca~es in my own hands the operation has afforded marked relief. 

STRUCTURAL D1SEASES OF TIIE BLADDER. 

Sacculated Bladder.-Obstruction to the flow of urine, as from en
larged prostate or stricture, leads to hypertrophy of the muscular wall of 
the bladder, and gives its inner surface a roughened and fasciculated ap· 
pearance. As a result of tbe violent contractions of the organ in the 
f'ffort to expel its contents, the vesical mucous membrane and submucous 
tissue protrude between the interlacing bundles of muscular fibre, ~nd 
form sacs or pouches, sometimes of very large size, in wbicb tbe urine 

I Madden ~upplements urethral dilatat~n by the application of the gl!cerin of car· 
holic acid to the vesical mucous membrane, and in some case11 by scraprng the latter 
with a.dull wirecurette. 

2 Prof. Agntiw suggested that tl1e ureters might 00 separated from the bladder, and 
made to empty on the surfacti~ in the groin or loin; aud Dr. Harvey Reed proposes to 
relieve tht1 l.iladdtir by implanting one or both ureters into the rectum. 
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accumulates and undergoes decomposition, giving rise to cystitis, and often 
leading to the formation of phosphatic calculi. rl'he treatment should be 
directed to pre\•enting accumu lation, which may mo8t con\·eniently be 
done by the use of an elastic catheter, aided by the siphon arrangement 
of Prof. Dittel (seep. 990). 

Tumors of the Bladder.-Yarious form s of morbid growth are met 
with in the blad<ler-ns the fibrous, fibro·cetlula1·, and fibro-muscular, con
l'tituting tbe pol.vpoid t um oi·s met with in this organ; the papillary or 
villous, closely resemhling in structure the rhorion, very vascular, and 
~ometimes, though by no means always, of a cancerous nature (see page~ 
537 and 552; the e11ct>phaloid, the scinhottS (usually secondary to sci rrhu s 
of the rectum), and the epitheUomatous. Derrnoid cysts have also been 
found to communicate with, if not to originate in, the vesical cav ity. Any 
of these tumors may brcorne in cru stcd with phosphu.tic matter, and thus 
l'imulate calculu :::, but tbe diagnosis can usually be made by careful sound
ing; Fenwick, Cushing, New
ell, Otis, and others, luwe suc
cessfully employed the elec
tric cystoscope for diagnostic 
purpo:::es. Hemorrhage at
tends both t he villous and tbe 
mal ignant growths-in cases 
of the former kind being of 
the character of capillnry 
oozing, and in those of the 
latter occurring less con
stantly, but in considerable 
quantities at a ti rue. The t1·eat
nient, in the large majority of 
instances, must be merely 
palliative, consisting chiefly 
in the free administration of 
:u10dynes, with stimulants, if 
nece~sary. Astringent injec
tions ruav be tried in the cases 
of villou·s tumor, but should 
not be repeated if they pro

FIG. 60-i -Polypnid ,·esical h1mors. (C1VIALE.) 

duce vesical irritation. Polypoid, and even sessile, growths may be re
n10ved from the female bladder by the ligature, ecraseur, or scoop, the 
urethra being dilated for the purpose; or, as has been done by Norton and 
Kaltenbach, through a vaginal incision. W. F. Atlee sucessfu lly removed 
a fungous growth by dilating the urethra and scraping away the neoplasm 
with bis nail. It may occasionally be possible to remov e a ,·esiral polypns 
in the male by avulsion with a litbotrite, as was done in one instance hy 
Civiale; with Bigelow's evacoator, as has been done by Hurry Fenwick; 
or with slender forceps, as effected by Antt:d. Humphry successfu lly re
moved a fibroma by lateral cystotomy, and Billrotb a fibro-mnscular tu mor 
(myoma) by incision above the pubis, as in the high operation for stone; 
wh ile other successfu l supra.pubic operations have been recorded by 
various surgeons, includi ng GCza, Lange, Weir, F. S. Watson, Buckston 
Browne, and myself. }\mwick recommends, under the name of "caisson 
working,,, the in troduction through a li111ited incision of a white porcelain 
cylinder which is placed directly over the tumor, and from which the 
water is then exhausted, enablin_g the growth to be more readi ly dealt with. 
Other surgeons have succe8sfully rcmO\'ed vi llous and papillary tumors 
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from the blarld~r by openin~ the organ from the pe~·ineum and scrnping 
away the morbid growth with a sharp scoop, and S ir Il. Thompson bas 
several times succeeded in removing vesical tumors through a perinenl 
opening in to the urethra, fo llowed by di latat ion, witbo11t incision, of the 
neck of the blarlder ; equal imccess has attended the same opernLion i11 
the hands of R1tuscbenbuscb and others. Stein bas collected 98 cases of 
operation for \•esical tnmor (principally in men), with 53 reco,·el'icJ-\ and 
39 deaths, the resu lt in 6 not having been ascertained. Si r JI. Thompl-\011 
reports 38 cases opemted on by him::;elf by one or other method, with 5 
permanent cures and only 8 deaths. decided t houg h only temporary benefit 
ha\'ing been affo rded in the remainder. Partial excil6io1i of the bloddt>r, 
for tumor, in the bands of Sonnenburg, terminated fatally some month:-; 
after the operation; .Antal's, Albarron's, and Pawlik's case:; ended in re
covery; and in one operated 0 11 by W allace, of Liverpool, t he patient was 
doing well on the se\·enth day. A fatal case of total excis ion of the blad
der and prostate is recorded by KU:o;ter. llelfer ich and Heydenreich recom
mend, as a preliminary to supra-pubic section , t he exciaion of the up per 
portion of the symphysi!:i, so as to afford readier access to t he bladder, 
while Zuckcrkandl exposes tbe ba:;;e of the organ by a traasver(')e perinea! 
in cis ion, separating the pro~tate which is t urned backward:; with the rec
tum. In .Albarron':; case the bladder was expotied by a preliminary 8Jm
physotomy. 

Tubercle of the Bladder is a rare affection, and is probably ne\•er 
met with except in connect ion w itb tuberculosis of other orgaus. 'l' bc 
symptoms, ns poiutcd out by T. Smitb, closely resemble those of ca lculus, 
wh ile the treatment, as fa r as tbe bladder is concerned, must be merely 
palliative; lactic acid injections and curetting are recommended by Hurry 
Fenwick1 and supra.pubic cystotomy by Dr. Pilcher. T. Smith particu
larly recommend:; tbe coufection of blal'k pepper ( \r ard'ti paste) to relie\'C 
the hremnturia which often accompanies the affection. 

Bar at the Neck of the Bladder.-'l' bis name was gi,·en by 
Guthrie to a rare forni of ob:;tructiun siLUated at the neck or the bladder, 
and entirely distinct from the common hypertrophy or the middle lobe or 
the prostate. Tbere a re two forms or bar-one consisting in a ridge-like 
elevation or the mucous a nd submucous t issues, clue to en largement of the 
late1·al lobes of the prostate, the median lobe being unaffected-and thl' 
other a similar fold or ridge, which Guthrie attributed to disea~e of on 
"elastic" structure (which be de:;cribed as existing at the neck of the 
bladder), and wh ich occu rs "'·itbout there bei ng any apparent ca.use for its 
formation. According to Socin and Eigeubrodt, th is Yar iety of bar con
tains muscular fibres, probably deri\·ed from t he sphincter. Yon Dittcl 
belie\·es it to result from spasmod ic contral:lion. Tbe treatment in mo:-t 
cases must be palliati\'C merely, tbough, if tbe condition could be accur
ately diagnosticated during life, it might perhaps be occasionally proper to 
divide the bar by an incision from the perineum, or wit h a catheter car
rying a concealed blade, as recommended by Guthrie and Mercier, the 
latter of whom bas a\f:.o devised an instrument for excising a portion of the 
offending bar ; :Mercier's operation has been sucCC$~fully employed in tbis 
country by Dr. Gauley. 

Fissure of the Neck of the Bladder is a cond ition described hy 
Spiegelberg and B.eginald Harrison as analogous to fi:;:;urc of tbe anu~. 
It is attended with pain and hemorrhage at each act of micturition, a.nd 
seems sometimes to result from the improper use of instruments, or the us:e 
of unduly large in struments for the cure of str ictu re. The treatment c?n
sists in dilatation and cauterization with nitrate of sih·er, or, wh ich I thrnk 
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preferable, d ivision of the vesicai neck through a per inea} opening, au ope
ration which I baYe twice performed under these circumstances with entire 

Hn::-.rATURJA. 

'l'be existence of blood in the mine may he a symptom of various affec
tions of the urinary organs, 1 and it often becomes important to determ ine 
tbf' source of the hemorrlrnf.!"e. 

1. Bleeding from the Kidne y may be due to blows on the loin, to 
the existence of acute Bright's disease, to the irr itation produced by a renal 
calculus, to tubercu lous deposit, etc. The blood is usually intimately mixed 
with the urine, b11t may form a clot, in whif'h case, by fl oating out the 
toagulum in water (as Buggested by Hilton), its shape may betray its 
origin. By using the <:lectl'ic cystoE:cope, Mr. Hnrry Fenw ick has ob
:-erved hlood escaping in jets from the urete r. 

2 . V esic al H rematuria may result from congestion of the bladder, 
from tuberc:u\ous disease, from the irritation caused by a calculus, from 
H.-.sure of the neck, or from the presence of a villOllS or malignant growth 
Tlic blood often coagulates within tbe bladder, hut, when passed in a liquid 
form, tbe urine which first flows is less tinged than that which follows. 
If tbe hernorrbage be caused by a morbid growth, the appearance in tbe 
urine of shreds of the abnormal tissue, recognizable by the microscope, 
ma.\· aid the diaµ-110sis. 

3. Blee ding from the Pros t a te may depend upon congestion, in
llaunnation, or tube rculous or malignant disease of that organ. The diag-
110 . ..;is from ves ical hemorrhage may be aided by exploration with the fi nger 
intlierectu111. 

4 . H emorrhage from the Urethra may depend upon congestion 
or inftam1uation of the part; upon lacerntion from blows on the perineum, 
injuries inflicted by instruments, impacted calculi, etc. ; upon rupture fr om 
strai ning in the effort to ur inate, or from violent coitus ;2 upon ulceration 
from malignant disease, etc. The diagnos is of urethral hemorrhage may 
always be made by observing that, in urinating, blood precedes the flow 
of urine, and that th i ~, if drawn off by the catheter, is clear. 

Treatment of H rematuria .- 'l' hi:3 must rnn~ with the source of the 
hemorrhage. If clue to renal injury, calculus, etc., i.he patient must be kept 
in bed, and astringents, such as gallic acid or acetate of lead, with opium, 
administered. 'l'be confection of black pepper is highly spoken of by '1' . 
~mi th. W hen of ,·esical or prostatic origin, cold applications are of service. 
Jt is better, as a r ule, not to interfere with clots in t he bladder, but to leave 
their disintegrat ion to the efforts of nature. If, however, it becomes ueces. 
~:try to adopt artificia l means of e\•acuation, a portion of the clot may be 
i:ently drawn out t hrough a large-eyed catheter, by means of Clo\·er's or 
Bigelow'::3 li thotrit.y apparatus, or an ordinary ~tomacb.pump. Dr. J. II. 
Ledlie rccorurnends injection::; of lime-water to dissolve the coagulum. 
For persistent ve::; ical h~ematuria, Thompson recommends injections of 
~1itrate of s ilver (gr. j-i\' to f,5iv), or of the t incture of the perchloride of 
iron (13j to l,5iv). Hemorrhage from the urethra may be controlled by 
cold applicat ions, or, if these fail, by introducing a full-sized catheter, and 
1'ompressing t he penis upon it with strips of adhesive plaster or a bandage. 

' Hre1naturia without disease of the urinary organs has been observed by Raymond 
i11connt>ctio11 wit h the urethralgiccrisesoflocomotorataxia. 

,,,,:11~~~5~\:~!!~lin~l~~l~i~~~~~i~~~~{iy f~~~7:ti~~moderate sexual inlercou1·se without 

65 
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B~tc~ has devised an ingenious apparatus for applying cold and pressure 
within t he urethra. 

Intermittent or Paroxysmal Hrematuria, or (as it "bould per
haps ratber be called) Hamiatmuria, bas been observed in several cnties, 
by Greenbow, Marley, Fuller, Gull, and other writers, the paroxysm 
usually fo llow ing exposure to cold. The treatment consists in the ad. 
ministration of to nics, particularly iron and quinia. 

Pneumo-Uria, or Pneumaturia, a condition in which gas escapei; 
from the urethra, is occasiona lly obsened, and is a source of much annov
ance to the patient. .Air may be introd uced iuto the bladder in catheler. 
ization, a nd \'esical gas may like\\dsc come from a fistulous communication 
with the bowel, or from decomposition of coagula. Raciborski and Keye:, 
t bink that gas may be secreted by the walls of the bladder itself, but from 
four cases of the kind observed by Guyon a nd Guiard, in all of which the 
patients were diabetic, the latter surgeons conclude that tbe gas reirnlt::i 
from fermentat ion of the saccharine urine. In a case recorded by Balfe, 
pneumaturia and glycosur ia co.existed, and disappeared simultaneously. 

PARALYSIS AND ATO:-lY OF TITE BL . .\DDER: RETENTION AND INCO~TINE:\CE 
OF URINE, ETC. 

True Paralysis of the Bladder is not very often met with; it hi 
most common ly seen in cases of injury or organic disease of the brain or 
spina l cord, though it occas io nally occu rs as a result of functional cxha t1 . .;:,. 
tion of t he spinal system from sex ual excesses, as a reflex pbenomcoun 
dependent upon injuries or diseases of other parts of the body, or as a tem· 
porary conseq uence of the use of belladonna or similar drugs. When the 
paralysis affects the neck of the bladder only, the urine constantly ftow:oi 
away, giving r ise to incontinence,- when tbe body of the organ alone i . ..; 
in vo lved, the bladder cannot expel its contents, and t he result is retention: 
while, if the whole organ be affected, t hough most of the urine may e~cApe, 
the bladde r r ema in s partially distended-and incontinence nnd retention 
may tbus CO·CXi:st rfbe treatn1ent consi::;ts in keeping the bladder empty 
(when thiR is neces:-:ary) by the cautious and gentle use of a flexible 
ClLtheter, nnd j[J relieving hy suitable remed ies auy cystiti.~ that may occur. 
In some cases, gah•au is rn nnJ the adm inistration of various tonics, especi· 
ally strycbn ia, may be of se rvice. The latter rcmcd~· has been successfully 
used by injection, in doses of 11rr gr., by Dr. W . E. T arbell, of Cliinfl. 

Atony of the Bladder, from over-d istention of thi:s organ, is, on the 
other hauci, frcqueutly met with. This condi tion may ari:se in tbe cour:;c 
of' low fevers, if the catheter be not used-or even from vol un tarily nt'g· 
lecting the ca lls of nature-but is most commonly due to sonrn source of 
obstruction, either pl'ostatic or urethral, which, while not giving rise to 
absolute retention, yet renders the bladder unable to ex:pd its wbole con· 
ten ts. A certain quantity of" residual urine" thus remains, and gradually 
increases in amount until the organ is complete ly di:,tended, when the neck 
of the bladder becomes partia lly dilated, and, as pointed out by 'L'hompso11 1 

an overflow takes place, masking the real condition, and leading the patielll 
- and sometimf'S J·1is medical adviser-to con5iUer the case one of inco11t1· 
nence ratbcr than retention of uriue. 1 

Retention of Urine, thoug h merely a symptom, is one of such im· 

I I once saw a patitrnt who, supposed to have paralysis of the bladder, had been 
tak ing strychnia for.one year; the introduction of a .catheter effected the ev,acuation. c.f 
nearly a quart of nrme, and showed the real condition to be one of prostl\tlc reteation 
with overtlow. 
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portance as to demand s.pecial consideration. When it occurs gradually 
(as is the case when it ari!':es from paralysis or atouy or the bladder), the 
vesical cn ,·ity becomes slowly distended, un t il it may contain several quarts 
of urine, and fo rms a prominent t um or in the hypogastrium , reaching 
nearly to t he umhilicu s. 'l'he patient is usually not conscious of passing 
a smaller quantity or urine than in the normal condition, though a certain 
amount of difficulty may be experienced in completing the act of micturi· 
tion-;-the wat~r ~eing expelled with less force than in health, and dri.bbling 
11f urrne contmumg after the bladder has been apparently empt1ed1 or 
occurring during sleep or upon making any muscular exertion; when the 
bladder has become fu lly distended, O'\'erflow occurs in the way al ready 
described, and sim ulates incontinence. The diagnosi.-; of retention is 
usually made with facility j e,·eu if there be no bypogastric tumo r, there 
will be dulness on percu!':sion over the pubes, nnd the rlistended bladder 
can be felt by placing- a finger in the rectum, when, by tnpping over the 
supra-pubic region, fluctuation can be dis.t inctly recognized. Jf, however, 
the wa. 11 ~ of the bladder be thickened and contracted, the diagnosis may be 
more difficult. Retention of urine, if unrelieved, lends to cy:--titis, with an 
ammoniacal state of the contents of the bladder; it mny even prove fatal 
through the super,·ention of a typhoid or urremic condi t ion. 

Treotment.-'l'he treatment of retention with overflow, which is the 
condition met with in cases of atony of the bladder, requires, in the first 
place, the systematic use of the catheter, two or three times a day, so as to 
evacuate the "residu al urine." A long and large flexible catheter is the 
best, but, whatever form of inst rum ent may be used, ca re must be taken 
that it actually enters the Uhidder, and not merely the prostatic portion of 
the urethra, which in tbesP- cases is often dilated, and may conta in a. couple 
of ounces of urine. When the retention has lasted fo r a long period, it ma.v 
be better not to evacuate the enti re contents of the Uladder at (Ince-whic h 
would probably iz i'\'e rise to cystit is-but to draw off a portion at a time, 
anll thus enable the organ gradually to return to its normal state. In cases 
of sbort dura tion the bladder may perfectly regain its to ne, but in many 
instances all that can be done is to palliate the patient's cond ition. 'l'bomp
son recommends the application of the cold douche to thr lumbar spi ne and 
abdomen, and t he injection of cold water into the bladder. The hypodermic 
injection of ergotine has been successfu lly resorted to by Langen!Jeck, 
lr er~en, ancl other surgeons. 

Spasmodic Retention of Urine, or, as Sir Jam es Paget has happily 
called it, stammering with the urinary organs, is a condition occasiona l! .'" 
met with , and one wbicb is more annoying than dangerous. A person 
who is liable to this form of retention should learn to use a catheter, and 
should constantly carry one with him, as the fear of being unable to uri
nate is often of itself sufficient to bring on au attack. 

Hysterical Retention of Urine is occasionally observed in women, 
in co nnection with various other phenomena which are cOD\'entionally de
nominated hysterical. The treatment consists in regulatinf!' the state of t he 
bowels, and administeri ng tonics and nerve stimu lants, with the local use 
of the cold douche; the catheter may be used once, to make sure that there 
is no actual obstruction, but shou ld afterwards be withheld; rupture of the 
bladder never occurs in these cases, and the patient usually passes her water 
witbout difficulty, as soon a!=i the distent ion becomes painful, and she is 
conv inced that in strumental relief will not be afforded. 

Incontinence of Urine.-This may occu r either in child ren or io 
adults. 

l. Nocturnal Incontinence in Children.-rl'be patient. mrty wet his bed 
during sleep on ly occasionally, or may do so once or oftener every night. 
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This infirmi ty may resu lt from habit (through nPglect of t he nur::.c to take 
the child up at proper intervals), from excesgive ~ccretion of urine or fiOme 
irr itat ing quality of this fluid, from irri tat ion tran:-;mitted from JH'ighboring 
organs, as the rectum, or from the existence o f slight cbronic crstiti:s, of 
pbimosis, of preputial adbesious, etc. .A ccord ing 10 .i\l ajor and Ziem, it is 

~~:1~~~~:~, ~~~s~~u~)e~~~~~ ~~~~1s~:·r:::tc~~~a~:~~1 ~~i~~:obl~~eJ.th'~'l~~~~.~~ll~ 
ment consists ( 1) in removing the cause, if this can be as<'ertnined i (2) in 
improving the gtmeral health; (3) in obtund ing the exCC$Si \'C sensibility 
of the bladder ; (4) in endeavoring to induce a habit of attend ing to the 
ca ll s of nature at suitablt: interva\gj and (f'1), a bove all, in developing n. 
hearty wish for relief on the part of tbe patient, for without his co-opera
tion, as justly obsened by Brodie, litt le can be nccomplisbecl. The fir:-1t 
indication is to be met by regulating tho diet, attending to the digCl'th·e 
functions, forbidding excessive use of liquids, etc.; the second, by the ad
ministration of tonics, and t he employment of sea-bathing or the co ld 
douche i and the tbird, by the u:-e of belladonna, given by the mouth, in 
the form of t incture or extract, or by the hypodermic administnuion of 
atropia, aided in obstinate cases by t he application of a solution of nitrate 
of silver to the prostatic urethra.. The patient s hould be aroused and made 
to urinate once or twice during the ni~bt, and should be induced to stri\·e 
himself to get relief from bis infirmity-not by threatening punishment, 
hut by encouraging the formation of cleanly habits. 

Various remedies beside those mentioned abo\-e have been employed 
wi1h more or less success, such as blisters to the sacrum 1 the use of an 
~1pparatu s to prevent the patient lying on bi s bock (the mine, when this 
position is assumed, resting on the f?"igone of the bladder, wbieb is. its most 
tiCnsiti,·e part), the elevation of the foot of the bed to an angle of 45°, as 
~uggeste<l by Van Tienho\·en, the application of coll odion to the meatus, 
a:5 recommended by Corrigan, circumcision, t he application of electricity, 
the administration of hydrate of chloral , the u se of ergot, hypodermic 
injections of strycbnia, etc. rrhese may be, each or all, properly tried in 
obstinate case>:.. 

2. True I ncontinence of Urine in the Male Adult is Hry rare, the renl 
condition in most cases so described being, as already mentioned, retention 
with overflow. In wonu>n, owing to the ::: bortness of the urethra, inrooti
nence of urine is more common, resulting usually from injnry received 
during parturition. 'l' rue incontinence in the male may, boweHr, result 
from paralysis of the neck of the Lladdcr-in which case the treatment 
appropriate to tbat cond it ion must be adopted-from urethral stricture, or 
from a peculiar form of bypertropby of the prostate, in which the en larged 
third lobe projects wedge- li ke between the lateral lobes, keeping the neck 
of thA bla.dder constantly patulous. Under these circumstances, un le:<s the 
cause cnn be removed, little can be done beyond the adaptation of a. well
tittiog urinal to keep the patient dry. For incontinence of urine in the 
female, Ger:5un_v recommends that the urethra. should be separated from 
t.he s urrounding t issues and twisted upon it~elf so as to diminish its ca li bre, 
and then fixed ia its new position w ith s utures. 

Irritability, Spasm, and Neuralgia of the Bladder ( Cystalgia) 
are often spoken of as distinct diseases, but are usually merely symptomatic 
of other conditions, such as cystitis, tumor or fissure of t he bladd~r, or 
vesical calculus. The treatment must be add ressed to the relief of the 
pathological condition to which the symptoms are due, when this can be 
ascertained. Anodynes and antispasmodics ar~ often useful as pallia.tivci;; 
pbenacetine is specially recommended by 'l'raill Green. Lund and 'l'eale 
ad\"ise, in cases of female~, rapid dilatation of the urethra, anrl report 
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several instances in wbich t his mode of treatment g-ave entire relief. The 
same operation has been successfully resorted to by other surgeons, and 
in three cases, in my own hands, afforded complete relief from the distress
ing symptoms which had been complained of. In the case of the male 
urethra, benefit nrn.y be derived from rapid di latation with metallic sounds, 
or with 'l'bompson's str icture expander. or, preferably, resort may be had 
to division of the neck of the bladder in front of the rectum, as successfully 
practised by Vernenil. I ha\e adopted this plan with advantage in two 
cases of irritable bladder due to fi:-;sure of tbe vesical neck, a cond ition 
which may itself be caused by the use of unduly large instruments. 

lNFLAl\ll\lATOHY D1SEAPiES Olt THE P tWSTATE. 

A cu te Prostatit is.-Acute inflammation of the prostate usuallv fol
lows urethritis, e8pecially when due to gonorrhma, IJUt n1ay also fesult 
from Yar ious forms of injury, !l.S from the introduct ion of instruments 01· 

the u~ of strong injections, from exposure to cold and moisture, as from 
sitting in wet grass, from pre\•iouBly existini{ cystitis, or from vcsical cal
culus. As a. complication of urethritis it is apt to be excited by the use of 
alcoholic stimuhtnts or by excessive venery. The symptoms of acute pros
tatitis fl re pain and \\·eight in the perineum, with great frequency of rnictu
rition, dysuria, and vcsical tenesmus, the pain also being' increased by tbe 
act of defecation. There is a good deal of coni;t itutional disturbance, and 
the swelling is sometimes so g-reat as to induce complete retention of urine. 
The diagnosis can be readily made by rectal explorat ion. The inflamma
tion may terminate in resolution, or may run on to the formation of an 
abscess, wbich uFually bur~t~ into the urethra i eren if resolution occurs, 
however, the urine will prnbably c:ontain pus, from the coexistence of 
cvstitis. 'l'be treatment consists in the enfor<'ement of rest and the adminis
tfatioo of laxatives, with the npplication of leeches or cups to the perineum, 
followed by bot hip-baths and poultices. Pnin may be relie\•cd by the use 
ofano<lyne enemota. Shou ld complete retention occur, it may be neces. 
i::nn• to Ui'e the catheter. 

Abscess of t h e Prostat e usually occurs as a sequel of acute prosta
titil:i, but may be developed in an insidious manner from bruising of tbe 
part in the use of in:::truments, etc. In the latter cases, it is often the 
:trcolar ti:-:811e around the prostate which is affected, rather than the Or,f!an 
it~elf. and the affection is then called peri-prostalic abscess. Pointing 
usuallv occurs, as alreadv mentioned, in the direction of the urethra, hut 
occnsiOnally towards the "rectu111, or e\'en externally in the perineum. The 
s;rmptoms are tbo~e of deep-seated suppuration in general, and the diagnosi8 
ta(l he made by rectal exploration. HetC>ntion is apt to occur when tbc 
!'welling" is principally on the side of the urethra, and the introduction of 
the catheter may then serve the double purpose of upening tbe abscess and 
evacuating the contents of the bladder. Wheu the swelling makes its 
11ppearance in the pel'ineum, an early and free inc i ~ion is required, to relieve 
tension and prevent the formation of a rectal or urethral fi stula. If Ouctua
tion is distinctly felt in the rectum, it will be proper to make a puncture 
in thnt locality. Pro:.;tat ie absc<•,.ses usually heal without much difficulty, 
but occasionally frtll into a chronic state, per:-:bting as suppurating cavities 
wbich form recept:iclcs for urine. This condition i~ often not recognized 
during life, the symptoms closely resembling those of chronic cystitis. 
Benefit mav sometimes be derived from the application of a weak solution 
of nitrate Or ~ilver. 

Chronic P rostatitis or P rostatorrhrea .-'L'his may be a sequel 
of acute prostatic infiamrnation, or may occur as a primary affection, 



1030 DISEASES OF THE BLADDER AND PROSTATE. 

resulting from the uretbritiR which accompanies orgnuic stricture of long 
standing, from bruising of the perineum in eque::;triao exerciRe, from inor
din~te indulgence in sexual intercourse, from onanism, or from piles, 
hab1tunl constipation, etc. The symptoms are pu.in nod wei~ht in the 
regiou of the prostate, increaio;ed during micturition or Coitus; diminution 
in the force with whicL the uriue is evacuated; a slight, thin, gleety dis
charg-e, sometimes in sufficient quantity to discolor the clotbinir; and 
usually tbe presence of a little pus in the urine, with occa!;iona lly a few 
drops of blood. Nocturnal seminal emissions occm in some cases. The 
affection is chiefly important on account of the mental distre!iis often O!'ca. 
siooed to patients, who brlieve the gleety discharge to consist of seminal 
flttid. This is, perhaps, Lhe most prominent symptom of the di.;;ease, and 
has suggested the name vrostnt01·rhrea, which is employed by Prof. Gross, 
who bas gi,·en an excellent account of the affection The diagnosis be. 
tween prostatic fluid and semen can always be made by microscopic exam. 
ination; the former contains very few if any s.permatozoa, while these 
are, on the other hand, abundant in the latter. The treatment consists in 
removing any caude that can he detected, in the adminii;tratioa of tonics, 
especially pbo~phoric acid and strycbnia (with laxath·os, if required), and 
in the application or blister::; 01' other counter-irritants to the perineum. 
In cases accompanied by nocturnal cmi::;sions, a solution of nitrate of silver 
(gr. V-X to f3j), or, which is prefened b.v n. Lee, of the percbloride of iron 
("t xv-xxx to f,3j), may be occasionally upplicd to the prostatic urethra, 
by means of a syringe with a cat.hetcr.Jike nozzle. Winternitz applie,; 
cold liy pass ing a stream of water of a temperature from 55 ° to li0° 
l•lahr. through a double-current catheter without eyes, which he call.s a 
p~ychrophor. 

CaRONIC IlYPERTnoPuY OF TDE PROSTATE. 

This is an affection of advanced Jife, 1 being seldom if ever met with in 
men less than fifty years old, though infhunmatory enlarg-cment (a totally 

distinct condition) may of course exb;t at any 
age at which prostatitis is possible. So of1cn 
is prostatic h.'' pertrophy seen among- ~ho1'e 
past tbe middle period of life, thnt Sir Ben
jamin Brodie con!'idcred it almost a normal 
condition 11nde1· such circum!'tancei;; but the 
statistical inve!'tigations of 'l'homp~on, i\le:;. 
scr, Lodge, and Dittel have shown that its 
actuul frequency is Jess than bas been sup· 
pof.ied, appreciahle crilargemcat e:d:-;tin,!.!' in 
but about one.third of the cases examined in 
pC"r::;ons more than :;ix1y years of ag-e. 

'l'be hypertrophy may affect only the un· 
striated muscular fibresanclcounectiveti~sue 
of the prostate, or may involve its glandular 
structure as well i there may be enlargement 

Fro. ~f~r~~::~:.em~~~~:,:~~~i.~n lobe ~~a :.h~e ':~~l~n~~g~~l i t~rla~l;~a; ~~~C:s~e o~~:ii~: 
cen~tral portion, constitutiog what is com· 

monly called the enlarged "third lobe of' the prostate." In many cases 
independent or semi.isolated tumors are found, principally in the lateral 

1 Dr. Mudd, howevtir, has seen a \VPll·marked myomatous enlargtiment of the third 
lobe of the prostate iu an infant of 13 months. 
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lobes-almost identical in structure witb the prostate itself, ti10ugb con
taining Jess glanrlular fo;sue, and that impC'rfectly developed; these pros
tntic tumori=.:, which have been specially studied by Thompson, are some
times surrounded by a fibrous cnpsulc, and n1av often be readily enucleated 
with the finger, as has been done in the operation of litbotomy (sec page 
1003); they are in many respects analogous to the fibro-muscular growths 
(myomala) met with in the uterus. 

Physical Characters.-Tbe weight of an hypertrophied prostate 
may vury from one to twelve ounces, and its size from two to four inches 
transversely, and from one to three inches in an antero-postcrior direction. 
'L'be f'01isisle11ce may be firmer or softer tlrnn in the normal condition, tbe 
incrca.8cd firmne~s being usuully attributable to the presence of the pros
tatic: tumors which ha\·e been referred to. 

llypertroph_v of the pMstatc produces \'arious chang<'s in lhc/orm. crnd 
directio11 of lhe prostalic JlOrlion of the arelhra" this is increased in length 
and often rendered tortuous; it is usually contractNI laterally, and widened 
from before bac:kwardi-1, so that in mo.king- a transverse section it appears 
as a narrow chink instead of a round tube; but in other cases, this portion 
of the urethra is dilated iuto a pouch which may hold an ounce or two or 
urine. When the central portion or'' third lobti" of tbe prostate is enlarged, 
tile urethra. is commonly bent forward::; at an angle-its course being 
thrown al::;o to the right or left if either lateral lobe is increa::;ed in size, 
and the deviation being to the ~1de opposite to that or the principal enlarge
meot. The inler11al orificP or the urethra usually assumes a. crescentic 
:shape, the concavity or the cre:scent corre81>oncling to that lobe of the pros
tate which is principally aU't:cted; but if the whole orgon be irregularly 
enlaq.red, the urethral opcuin:r is much and curiously distorted. .A. pro
jecting portion from the medi1rn lobe not unfrequently han,gs over the 
orifice in a valve-like manner, closing it more or less completely when t.be 
patient attempts to urinate. An-
other mode iu which the urethral 
orifice ma,- be occluded, is bv the 
formation -of a ba1· at the neck of 
the bladder from the elevation of 
the mucou!' and tiUbmucous ti::;sues 
hy enlargement of the lateral lobes 
(«e pa~e 10:14). 

In the large majority of cases, 
hypertrophy of the prostate inter
fere::; \\'ith the complete evacuation 
or the contents of the bladder in one 
of the ways mentioned, leading to 
a thic:kc1wd, rou~hened, and sac
tulatcd condition of that org-an, 
which hecome8 :;lowly di:'tended, 
and falls into a state of atony at
tended \\'ith bttbitual overflow or 
uriue; under tbc::;e eircum~tances, 
a. very ::light cause, sucl1 a::; ex
posure to cold, or local congestion 
produced hv aleoholic indulg-ence 

~~· bl~t~~~:c~11~:~io~1~t~~~y ~Jt ~~~~)\~'~! ro:.:1:·r ~~~!~:ie~~ b11:!d17tt~~c1 r:;:;i\~~e·,:~: 
retention. Ou the other band, Jt winent tumon within the bladder. {1'uo;yJ•:;oN.) 
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occasionally happens that the median, projecting between the Jatcrn.l Jobf'!-1, 
keeps the urethral orifice con:;tantly patulous, tbus giving ri se to true 
urinary incontinence (page 1028). In cases of long standing, the 11retc1·i-: 
and pelves of the kidneys often become dilated, and chronic renal disen~•· 
super\renes. 

Symptoms.-Thc earl.v symptoms of enlarged prostate are diminu. 
tion of the force with which the contents of the bladder are expelled, the 
stream, though perhaps not smaller than in health, heint:r feeble and slow, 
a.nd tending to drop vertically from the meatus. 'rbc patient has to 
strain at the beginning of mictnrition, and the process requires a lon7cr 
time than usual, because the bladder is in a s.tate of partial atony; as the 
org-an, moreover, is never completely emptied, the desire to make water 
recurs with undue frequency, and the normal sense of relief is not ex. 
perienced from tbe act of urination; the watf~r continues to dribble after 
the discharge of all that can be voluntarily evacuated. and particularly nt 
night when the control of the will is withdrawu. There is a feeling ol' 
wei.2"ht and distention about the perineum, with irritation of the rectum, 
tenesmus, piles, or prolapsus; and ultimately the symptoms of chronic 
cystitis are developed, with a.n ammoniacal state of the urine, and t>r.rbap~ 
the formation or phosphatic calculi. 

Diagnosis.-Hypertroph,Y of the prostate ma,v always be recognized 
by careful exploration with the catheter, aided by the ting-er in the rectum i 
in this way the surgeon co.n ascertain not merely that the proslatc is en
larged, but can determine approximately the degree of h_1pcrtroph,v, wbicli 
lobe or lobes are particularly affected, and the direction iu which thl' 
urethra drviates from its normal course. The ordinary cathetn freqllently 
will not reach the bladder, on account. of the elongation nnd altered direc
tion of the prostatic urethra. which ha.\·e been referred lo; hence the 
surgeon should have at hand some pro::;tatic catheters, which are from two 
to four inches longer than the ordinary instruments, and have a larger 
rurve (Fig-. 608). Rectal explorat ion will also enable tbe surgeon to 
ascertain if the distended bladder ca n be felt beyond the prostate-an im
portant point in cu.se the question of puncturing the organ for relief of re
tention should arise. 

By conjoined urethral and rectal exploration , t he surgeon can distinguish 
prostatic hypertrophy from paralysis or from simple atony of the bladder. 
from the bar at the neck of the or~an unconuected with prostatic disease, 
and from chronic cystitis: the diagnosis from !-ilricture of the urethra 
may be madr b_v obsen'i11g the Locality of tbeobstructiou (which in strictun· 
i8 rarely mo1·e than six, and in prostatic hypertrophy at least seven, iachel-i 
from the meatus), and the different characters of the stream, which in 
stricture is small and often forked , but is not always reduced in force, and 
sometimes keeps its normal parnboliccurve, while in prostatic obstruction, 
though perhaps not diminished in size, it is always weak, and tends to 
drop vertically from the meatus. rrbe diagnosis from calculus nmy be 
made by careful exploration with a sound; but it must not be fo1·got1en 
that calcu lus and prostatic di~ease often coexist. Acute pro:stafili8 can bt' 
recognized by rectal exploration alone, through the pain wh ich is thus ex
cited; while the catheter alone will show whether or not there is alony of 
the bladder, the flow when the obstruction is overcome being forcible and 
partially under the control of the will, when this organ is healthy, but 
weak and totally uninfluenced by volition, if it be in a condition of atony. 
'l'his circumstance will of itself suffice to di:Stinguish simple atony from 
pro-=tatic obstruction. Tumor of the bladder is to be diagnosticnted by 
observing the presence of blood and of fragments of the morbid growth 
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in the urine, 1~nd by careful instrumental exploration (see pages 1023 and 
1024). 

Treatment.-Thc mosl important point is to obviate the effect of oh
~truction, by emptying the bladder ats;uitable intervals by cathcterization. 
Twice a day-morning and cve11ing-is usually oftrn enou,!!h, butt.lie fre
quency with which the iastrument i~ used must depend upon the degree 
in which obstruction is present. Tbe patient r;hould be taught to pass the 
instrument for himself, the best form for ordinary u::;e being the "English1

' 

j!Um-elastic catheter, which shoulci he kept, as adri~cd hy l3l'Odie and 
Tbompson, on an O\'er-curved stylet (Fi,!!. 608, a). so that, when tbis is 
remo\ed, it may pass readily into the bladder. For Rpecia l cn~es it may 
be necessary to use si lver instruments, some of which should haven larg-e 
cun'e-a third of the circumference of a. circle the radius of which is 2~ 
inches-and others a short beak like a litbotrite, which form of instrument 
is known as the elbowed catheter (sonde coude~); flexible catheters of the 
same form are also useful, and arc known as Mcrc.:ier's ( l?ig. 607). In 

other cases it may be necessary to us~ the gum instrument with the ;.;tyl.et, 
so that the curve may be altered at will , or. so that the c.urve may b? 1n~ 
creased when the catheter reaches the pornt of obstruction, by partially 
witbdrnwing the stylet

1 
in the way recommended by Hey, of Leeds. An 
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ingenious instrument for use in cases of retention of urine from prostatic 
enlargement, has been devised by Dr. Squire under the name ofvertcbratcd 
catheter; its const ruction can be seen from Fig-. 609. Cowan uses a i:;oft 
:;rum catheter contai ni ng a spirnl coil of brass wire, so as to giH sufficient 
firmness to the instrument without interfering" with its elasticity; nod 
~imi l ar im;truments have been employed by other surgeons, including S. 
\V. Gross, Otis, and Keyes. If it s hould be necessary to leave a catheter 
in the bladder-which should , as a rule, only be done in cases of retention 
in which tbe in troduction of the instrument bas been attended with great 
clifficul t.r-the vulcan ized India-rubber catheter shou ld be chosen, and may 
be introduced with 0 1· without the sty let, as may be found mostcon\'euienti 
if the stylet is used, it is, of course, to be withdrawn as soon as the instru 
ment is in place. The catheter may be most conveniently secured by 
transfix in g it with a double ligature, a nd makin g a loop on each side, 
through wb ich is passed one of the middle tails of a double T bandage. 
Self-retaining catheters have been devised by several su rgeoni;, but, [ 
co nfess, have always seemed to me more ingeuious t hn.n practically useful. 

FlG.609.-Squire'svertebratedprostaticcatbeter. 

Beside periodically empty in g- the bladder by t he use of the catheter. the 
srnrgeon must pay g reat attent ion to t he general cond ition of the patient, 
who shou ld li ve temperately 1 dress warmly, and take moderate walking 
excrci~e in the open air. 'l'he treatment of cystitis with vesical cata rrh , a 
frequent complicatiou of enla rged prostate, bas already been referred to. 
Various drugs, particularly couium, mercury, rnuriate of ammonium, and 
iodine, htwc been eruplJj•ed in the hope of causing absorption of prostatic 
enlargement, and systematic compression (fi rst proposed by Pbysick) ha':S 
L>een u~ed for the samr purpose i none of these remedies have, however, 
sustai ned the reputation whic h was clai med for them, and they are now 
generally abandoned Harrison ach ises compression (with an olivnry 
bougie) as a means of p1·evtmti11g obstruction, by inoulding the proi'tate as 
it grows, in such a way as to prevent occlusion of the urethra. Various 
operations, such as incision 1 excision, cauteri zation (the use of tbe ga lvanic 
cautery bas been lately recommended by Bottini), n.vu lsion, strangulation 
with the ligature, c1·ushing with a lithotritc, etc., have also been sugg-cstecl, 
but do not as a rule offer any hope of benefit commensurate with the risk 
which they entail. Jn exceptional caseR, however, enlarged portions of 
the prostate may be advantag-eously removed, either by supra-pubic cys
totomv, as advised by J\fcGill, Buckston nrowoe, KUmmel, Atkinson, 
KeyeS, and }.,, S. ·watson, or through a perinea! incision. a. plan wb icl.1 I 
have myself pursued with benefit on scvC'rnl occasions. KUstcr, following 
Dittel, adv ises an incision on the left of the a. nus, and maintains that the 
operation thus performed is Jess dangerous aucl altogether better than 
supra-pubic prostatectomy, though seventeen cases of the latter procedure, 
referred to by McGill, gave eight recoveries and only four deaths. P.rle 
prnfers a curved incision in front of the anus, as in bilateral lithotomy. 
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Norton bas devised a special proslatome for use through the perinea! 
wound. Keyes employs a ro11get1r forceps, as in operations on the skull, 
and controls bleeding after supra-pubic prostatectomy by means of a tam
pon, secured by threads brought out through the urethra or by a perinea! 
opening, and secu red cxtenrnlly. Tianiso n recommends that the obstruet
ing portion of the prostate should be divided, and a large tube introduced 
and worn for ~e\·cral weeks. Tobin attacks Lhe projecting portion witb 
the loop of a wire ecraseur introduced through the uretbro. an cl guided by 
n finger, pa:ised through a supra-pubic open ing-. Gross thought highly of 
the occasional application of Jeec\Jes to the perineum. lleine l'Ccommends 
the injection of tincture of iodin e, and Lanp:enbeck and Iversen that of 
r rgotine, the injection being given through the rectum. Heine 1s method 
has been successfully employed by Dr. Melville Taylor, but, according to 
Dr. B. Howard, se\'Cral cases tbus treated bv Dittel, of Vienna, terminated 
in suppnration and de::ath. The internal administration of ergot was ad
vised by the late Dr. W. L. Atlee, and is frworably spoken of by Satter
thwaite. I often employ ergot in connection with chlorate of puta:-:s ium. 
Sir Henry 'l'hompson, some years ago, advised thnt, in cases which re
quired tbe very frequent use of the catheter, an opening should be made 
nbo~·e the pubis, and a fiexi\Jle tube introduced and permanently retained 
in po:;ition • A. sin1ilar plan has been recommended by Dittel, and by 
Keyes, of New York, and in one case in which I tried the operation it 
certainly afforded very great relief. Sir Hen ry has more recently sug
gested that the opening should be mncle iuto the urethra from the peri
neum, and that the flexible tube should be introduced in that position. A 
!'uccessful operation by the first (supra-pubic) method bas been recorded 
by Mr. Swinford Edwards. 

TREAT'.\IEN'r OF RETENTION l'ROM PB.OSTATIC 0HSTRUCTION. 

If complete retention occur, the s11 rgeon may 
try theeffectof a hot bath with a. full dose of opium ; 
but if tbis fail (as it usuall.v will), perse\'Crin,!! 
attempts must be mncle to pass a catheter. The 
patieot should be in a recumbent position, for if 
erect, fatal syncope mil!ht occu r from the rapid 
withdrawal of a larg-c quantily of fluid (as in the 
operation of tapping the abdomen), and the su r
geon &hould then try_in succession, with all g-en
tlcncs.5 however, prostatic caLheters of \·a.rious 
kinds and shapes, until, if poseible, relief is af
forded, when, if thought proper, the in strument 
mav be fastened in the bla.dder. If the cli~ten
tioD has been \'ery great, it may be prudent to 
remo,·e only a portion of the urine at a time (see 
page 1027). '!'be chief points to be attended to 
in cathetcrization, in these cases, are ( I) to firmly Fw.GIO.-Catheteri•mtion in en-
dept'ess the extremity of the iustrumcnt betwern larged prostate. (ER1cusEN.l 
the patient's thighs, so tha.t its beak may ride 
orer the enlarged third lobe into the bladder, and (2) to make sure that 
the bladder is actually re.ichecl , and that the catheter docs not merely enter 
the elongated and dilated urethral pouch which often exists in cases of 
prostatic enlnrgement. 

Jf cathcterization cannot be accomplished, the bladder must be punc
tured in one of four ways, viz., (1) through or behind the prostate; 
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(2) through the rectum; (3) above tbe pubis; or ( 4) through or below lhl' 
pubic sympby:;;is. 

Puncture through the Prostate ( Tl'nrielling ilw Prostate) -'!'hi< 
operation was reeomrnl'nded by Home, Brodie, and Li~ton, tho two former 
surgeo ns simply perforating the obstrnction by pu shing thro ugh ita s ih·cr 
catheter, while the later employed a la rge and slightly cun'ed canuln. car
rying a concealed blade. rrhe su rgeon fi r::'it Ratisfies himself t ha t the inRtru
mcnt is exactly in the median line, a nd has not deviated from t he urethrn, 
and then pushes i t steadily onwards while he depresses its handle, until the 
cessation of resistance a nd t he fl ow of urine show that the bladder ha1' 
been reached. A false pas~ag-e is th us made through the projecting third 
Jobe of the prostate, and in tbis false pa~sagc the instrument should be 
left for about forty-eight hours, when the parts will usuA.lly be sufficiently 
com:.olidated to allow the catheter to be withdra.wn and re-introduced a:-< 
often as necessary. Thi-; mode of treatment is by no means free from 
risk, and should never be resorted to unless t he surg-con can positivrly 
satisf.r himself t hat his in strument bas not left the channel of the urcthrn, 
and t hat it impinges directly upon t he obstructing portion of t he pro~
tate. Under ot ht>r c i rcum~ta.nces t he bladder might not Le reoched at all, 
and the opf'ratiou wou ld probably be followed by the most ser ious con
sequences. 

Ila.rrison recommends tapping through the pro8tate, from the perineum, 
with :L t rocar and ca.n ula , the la tter of which is retained in po5ition, un<l 

F10. GIL-Puncture of the Uladtlcr through the rcet11m, :rnd abo"C the pubis (P111L 1.1rs.) 

reports a case in which this procedure was resorted to with most grat.ify
in,g- results, the size of t he prostate rapidly diminishing after the operat,1011, 
and a radical cure beingtbus ultimately effected. Howlcttsugge~ts"pt.11-!f· 
prustalic puncturea of the bladder froru the perineu111 1 a trocar !Jc 1ng 
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pushed up three-quarters of nn inch in front of the anus, and guided by a 
finger in the rectum until resistance ceases. 

Puncture through the Rectum is' not applicable to cases of verv 
)!reat prostatic enlargement. If, however, the fluctuation of the distended 
Uladder can be distinctly recognized above t he prostate, by digital explora
tion through t he rectum , this operation may be safely resorted to, as the 
puncture can then be made below tbe rccto-vesicr1\ fold of peritoneum. 

'l'br patient being in the lithotomy position, the bladder is steadied and 
pres~ed downwards by an assistan t placing- onr. hand on eit her side of the 
abdomen; the surgeon, t hen, having sat i ~liell himself as to the extent and 
relations of t he prostate, introduces upon the left fore fin ger, which serves 
as a guide, a cun'ed trocar and canula, SC\•en 0 1· eight inches in length, and 
by depressing tbe handle of t he instrument carries its point tl11·oug-h t be 
contiguous walls of the rectum and bladder, the cessation of resistance 
~bowing when t he latter organ has been entered. The trocar is then care
fully withdraw n, and thecanula secured in place by means of tapes fastened 
to a bandage around tbe waist. After a few days, probably, the catheter 
can be iotrocluced wilhout difficultv, when the rectal caoula mav be taken 
out, the wound usually closing w·ithout any trouble. The ri s~k of rectal 
puncture, apart from wound of the peritoneum (whic h can scarcely occur 
if the operation be reserved for cases in which vesical flnctua.tiun is dis
tinctly recognized by the finger in the rectum), are injury of the seminal 
l·esicle, abscess of the recto-vesical septum, leading perhaps to u1·inary 
infiltration, and t he form ation of a rerlo-vesicalfislula. Emphysema has 
occae.ionally fo llowed the operation. 'l'be statist ics of rertal ·puncture have 
been investigated by Deneffe and Van Wetter, who have co llected 97 
ca::=e1', with 86 recoveries and 11 deaths. 

Puncture above the Pubis.-The bladder may also be safely tapped 
nboH the pubis ( in which position it is uncovered by peritoneum), by 
making a smal l inci::;ion in the median line j ust above the symphysis, and 
then introducing a straight or slightly cun..-ed trocar and cauula (with the 
convexity upwards) in a direction downwards and backwards, so as to 
penetrate tbe bladder; the canula may be left in for two or th ree days, 
:tfter which a gum-elastic tube may be substituted-the latter instrument 
bei ng subsequently renewed as often as may be found necessnry. 

Dieulafoy has suggested a modification of th is operat ion, by wh ich the 
bladder is emptied by means of the "aspirator," and numerous cases have 
been recorded in which this proceeding, wbicb does nut appear to be at
tended with any particular risk, and which I have myself employed with 
.:;atisfaction, bas been successfully performed I t bas the ndvantage over 
other modes of treatment, that it may be repeatetl as often as necessary, 
and therefore does not require the retention of an instrument. Deneffe 
and Van Wetter find that 152 cases of the ord inary supra-pubic puncture 
gave 125 reco\·e ries a nd 27 deaths, whi le 55 cases of puncture with the 
aspirator gave 5:! recoveries and on l.v 3 deaths 

Puncture through the Symphysis Pubis was first suggested by 
Brander in 1825, and bas since been successfully resorted to by Leasure 
and several other surgeonR It is accomplished with a strong hydrncele
trocar aod canula, by pushing the inst rument through the symphysis in a. 
direction "obl iquely downwards and backwards towards the sacrum." 
This mode of treatment is on ly appl icable to cases in which the cartila _g-e 
of the svmphysis is unossified, and does not appear to pl'esent nny ad
rnntagc ·o\·cr the supra.pubic puncture, particularly when the "aspirator" 
i:-1 employed; ond t he ~ame may be said of the sub-pubic mode of opera
tion attributed to Voillemicr. 
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Dr. W. R. Whitehead recommends, as preferable to any form of punc
ture, a supra-pubic cystotomy, the bladder being opened in the n1ed inn 
line, and the cut edges of the viScus attached by silver sutu res to the edges 
of the external wound. Hunter McGuire establishes a fistulous track 
above the pubis, t he external opening being situated about three inches 
higher than the internal, so that the patient ordinarily retains his urine, 
but can expel it when desired in a parabolic stream. 

OTHER DISEASES OF THE PROSTATE. 

Atrophy of the Prostate is occasionally observed either as a con
genital or as an acquired affection. The prostate may be considered ad 

atrophied whenever its weight (in an adult of median size) is less thnn 
half an ounce. The affection presents no special symptoms and requires 
no ~pec ial treatment. 

Carcinoma of the Prostate is usually of the encephaloid var iety, 
though, according to J olly, true scirrh us is ot·casiona\ly found in this 
organ. 'l1 be nffection, which is one of great rarity, may occur either in 
ear ly chi ld hood or in late adult life; the symptoms arc those of prostatic 
obstruction , with pain, biematnria. glandular implication, and, ultimately, 
general cacbexia. The diagnosis is almo:St impossible during the early 
stages of the disease; and, indeed, accord ing to Jolly, has rarely been 
made during t he life of the patiunt. Tht: treatment must be purely pallia
tive, and in strnmeutal interference should be, if possible, avoided. If 
absolute retention occu r, puncture of the bladder may be required as a 
means of pro Ion going the life of the pat ient, though, of cour~e, ultimate re
covery is impossible. Partial or complete ext irpation of the prostate for 
cnrcinourn has been practised by Stein, Kiister, and othl"r surgeons, but 
the former operation appears to have done harm rather than good in the 
cases in which it has beeu tried, while the latte r bas in most cases promptly 
proved fatal. For further information on the subject of prostati-c cancer, 
the reader is referred to the writings of Gro~s and Thompson, and 
especially to an elaborate nnd exhaustive memoir publi:-hed by Jacques 
JollY, io the ~rchives Glnfrales de JJJedecine for 1869. Dr. H. R. 
'V hilrton has reported a remarkable case of prostatic sarcoma. 

Tubercle of the Prostate occur:; in connection with tubercle of 
other org-an~. but presents no special indications for t reatment. 

Cysts of the Prostate are of the kind called by German pathologi•t' 
reiention-cy~ts, resulting from obstruction of the glandular tubes of the 
organ by calculous concretions; they are seldom recognized during life, 
but in one instance, recorded by Lansdowne, the cye.t attained so great a 
size as to cause retention of urine. In this case the cyst was punctured 
through the rectum, and suppuration followed, ree.ulting in the patient's 
recovery. L owdell has observed a true bydatid cyst in this locality. 

Prostatic Calculi have already been reterred to a.t page 1012. 



EXPLORATION OF TllE URETHRA. 1089 

DISEASES OF THE URETHRA AND URINARY FISTULA. 

EXPLORATlON OF THE URETHRA. 

THIS is accomplished by the aid of catheters, bougitJs, or ~011nds, and 
may be aided in some cases by the use or the endoi:;rope. Catheterization 
of the urethra is an operation which is very frequently l'equir~d, nnd in 
the performance of wb1ch every surgeon shou ld st rive to acquire such skill 
as to inflict the lea st possible amount of pain upon his patient. 

Catheters.-These are hollow tubes, made either of metal-when they 
mu:;t have a curve corresponding to that of tbe normal urethra-or of 
India-rubber or other flexible substance. 'l'he!'e are two principal varieties 
of flexible catheter in the 

~~:r;;;;,~e ~~,;:i•f~r~,:~ --=====-::) 
is of a yellowish-brown 
color, and is provided with 
a sty let; it can be made of ===::::::> 
any CUf\'e the surgeon FIG. 612.-french flexible Uougie and catheter 

chooses, by mou1dinp; it in 
hot water and then quickly plunging it into cold wate1·, when it become:-; 
stiff, and will retain it:; curve long enough to allow it::; in troduction in a ll 
ordinary cases. The French instrnment, usually of a black color, is, on 
the contrary, perfectly flexible, bending with the utmost facility in every 
direction; it is conical towards its ext remity, and terminates in an ol i\·c
shaped point, to prevent its catching in the lacunoc> of the urethra. An
other form of French catheter, known a:; :t\Claton 1s, is made of thin India. 
rubber, And is chiefly employed when it i::; desired to keep an instrument 
constantly in the bladder (:<onde a demeure). .A catheter shou ld be ten 
or eleven inches long, and provided with one or two large, smoothly 
finished eyes near its \'esical extremity i the rnetallic inst rument shoffid l>e 
heavily plated with silver or nickel, and should have rings at its outer encl 
to enable the surg-eon to judge, by their position, of the exact situation of 
the beak of the instrument, when it is in use. The curve of a catheter 
should correspond to that oftbe n ormal urethra; the instrument employed 
by Thompson bas a curve which form~ a quarter of the ci rcumference of a 
circle with a radius of one and five-eighths inches (three and a quarter 
inches in diameter.) Benique's instrument, wbicb was preferred by Bum
steRd, has the same curve, but occupies a greater arc of the circ le. 'flrn 
curve of the catheter shou ld be continued quite up to ili; point. The sizes 
of catheters are a rranged by either the English, American, or French scale 
-the latter being the best, as having more numbers, and therefore allow
ing more nicety of graduation. '£be Engli:eih scale runs from one to twelve, 
the American from one to twenty, and the French from 0110 to thirty, the 
numbers in the latter representing the circumference in millimetres. 1 For 

I Strictly speaking, the numbers of tha French scale represent the diameter in thfrds 
of a millimetre; tbe ratio of diamett-r to oircnmfertmce is not precisely 1-31 but 
1-3.1415926 i the statement in the text, however, is sufficiently accurate for prnctical 
purposes. 
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purposes of exploration, or for ordinary use, a medium.sized catheter 
should be chosen, as it is less likely to inflict injury tha n o. smnllt!r one 
and will not be caught in the lacunre of t be urethra. A dot!ble-curved o; 
S catheter is a conven ient form of the instrument for office use. Bueter, 
employs Battened catheters, whicb he considers easier of introduction tho.a 
those of the ord inary fo rm . 

Bougies and Sounds.I-These may be regarded as solid catheters. 
'J'he bougie (originally made of wax, whence the name) is a ftexiblti instru
ment, and there are two varieties, correspond ing to the English and 
Freocb catheter. Beside the ordinary conical, olive-pointed French 
hougie, 7 t he surgeon should ba\'C some of the kind which go under the 
nnme of bouyie a boule, or, as Bumstead more accurately termed them, 
a<.:orn-poinled bougies. rrhese al'e particularly valuable for purposes of 

Fro.li13.-Bougiesdboule. 

exploration , enaLling the surgeon to judge of t he extent of a stricture by 
noting the point at which resistance is fe lt, both upon the in troduction 
and upon the withdrawal of the instrument. Care must be taken, bow
eHr, not to mistake for stricture the normal narrowing of the urf!tbra in 
the region of the triangula r ligament, at which point the bulbous-pointed 
bougie is apt to be arrested when it is being withdrawn . FilijcJrrn bougies 
are simply bougics of a Yery small size; they may be made or whalebone, 
or o f the same material as the ordinary French bougie or catheter, the 
latter being upon the whole the best. These instruments are indispensable 
for the treatment or tight strictures. 

Sounds are made of steel, pewter, or other metallics:ubstance, and should 
be perfectly smootb and highly polished, or, wbich is better, plated with 
bih·er or nickel. Their cune should be that of a well-made metallic catheter, 
and they sbould ban! a broad handle to prevent them from slipping when 
in u::=e. Their sizes are graduated by the same sca le as those of catheters. 
Sir C. Bell employed a bulbea sound fo1· purposes of exploration, and 
Richardson devised an ingenious instrument, the extremity of which was 
forn~d by the approximation o r two half-bulbs1 which were introduced 
closed, and could be divaricated after passing t he stricture, thus clearly 
marking the posterior limit of the contraction as the instrument was with
drawn. 

Introduction of the Catheter.-rrbe patient may be in astanding, 3 

1'itting, or lying posture, the last being much the be::it under ordinary cir
cumstances. He Mhould lie perfectly flat on his back, with the shoulders 
~li ghtly elevated and the thighs somewhat flexed and separated j the 
drawers should be slipped down below the knees, aad the shirt tucked up 
i-:.o as to folly expose the genital organs. H thought necessary, pain n~ay 
be prevented by the injection of a few drops of a four-per-cent. soluuon 
of bydrochlorate of cocaine. The surgeon, sitting or standing on the left 

1 Or urethral sounds, in contradistinction to the vesicol sounds used for exploring the 
bladder. 

'2 To obtain an instrument intermediate in firmness belween an ordinary bougie and 
a sound, Thompson suggests the in troduction into the former of a leaden sty let, which 

te~n~~;t~~ :i~~~ t {i~~rs:~~~d~n~a~!~~~l:,~ !~odm d~~:c~sx~~~:i~:ti~n~h~oi1:~;em:n !training 
effort at micturitiou, so as to overcome auy tendtmcy to spasm. 
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side of the patient, raises the penis with his left hand, and, holding the 
catheter or sound (pre\·iously warmed and oiled) lightly between the 
thumb and two fingers of the right band, introduces its beak between the 
lips of tbe rncatus., its shaft being nearly horizontal and lying in the direc
tion of the fold of the patient's left groin. The penis being steadied and 
slightly drawn upwa.rds so as to efface the fold.5 of the urethra, the instrn
ment is very gentl_v pushed onwards, entering almost b_y its own weight, 
nnd being" swallowed," as it were, by the canal until the beak bas passed 
beneath the symphysis pubis. During the tirst two inches of its cour::;e 
the catheter should be kept to the floor of the urethra, so as to avoid the 
lacuna rnagna, but should afterwards be made to cling to the roof of the 
canal, to avoid tbe sinus of the bulb and the openings of any false pas
sages that may be present. When the point of the catheter has passed 
beneath the pubis, the shaft is to be brouJ;ht into the median line ancl 
slowly elevated to a \·ertical position, when, by gently depress:ing the 
handle Lctween the patient's thighs, supporting at the same time the con
vexity of the instrument by pressing on the perineum, or with the finger 
in the rectum, the beak will glide into the bladder. If any difficulty be 
experienced, the instrument should be slightly wilhdrawn 1 and re.advanced 
with its point held more closely to the roof of the canal. 

The points requiring special attention are, toa\'Oid the lucuna magna, to 
keep the handle of the instrument down until its point is well beneath the 
pubis, and to combine Lhe progressive and curving motions in a slow and 
gentle sweep, so that the beak of tbe in8trument may follow tbe normal 
course of the urethra, whicb tbe surgeon rnu:;t constantly bear in mind. 
Above all, the surgeon must ~noid the use of force. lf the resistance be 
from spasm, this will yield to \'cry gentle pressure; if from congestion and 
engorgement of the prostate, from exce~sh•e de\·clopment of the uvula 
,·esicre, or from the presence of a bar at the neck of the bladder, it may he 
necessary to employ a prostatic catheter; while if from organ ic stricture, a 
smaller instrument must be used. Under no circumstances should the sur
geon attempt to overcome the obstruction by violence, for the walls of the 
urethra are readily lacerated, and a fu.lse passage is very easily made; 
whereas, in the words of Sir Ileory 1-'bornpson, "temper, patience, and a. 
light band will overcome almost all ca~ms of difficulty." Instead of oiling 
the catheter, it is sometimes better to diiilend the urethra with oil, thrown 
in with an ordinary penis-syringe. 1 

If the patient be ,·ery fat, difficulty may be experienced in bringing the 
catheter to the median line of the body without prematurely elevating its 
handle, and under the~e circumstances a manceuvre known as the" tour de 
maltre" should be ndopted. rl'bis is, indeed, a very COD\'enient mode of 
catbeterization 1 and I often employ it instend of the ordinary method. The 
surgeon stands on tbe right side of the patient, and introduces the catheter 
with its convexity upwards and its shaft lying obliquely across the patient's 
left thigh; as the point of the instrument reaches the bulb, the handle is 
swept around towards the abdomen-when tbe beak enters the membra
nous pOl'tion of the urethra, and is carried into the bladder by depressing 
the shaft between the patient's thighs it1 the way already described. 

One or other of these plans is to Ue adopted in using metallic catheters 
or sounds, and English flexible catheters and bougies. To employ either 
of the latter \\'ith sati!:;faction, the surgeon must have at hand two basins, 
one of bot water aud the other of cold. rrhe instrument is moulded to the 

ba~ ~:·bJ{i\:r~~:c:~:i1~~l\e1~;:~ti~::g!re~~l'~ti~~~~fo~~1i~i~r=~~~~~:!!\~r :~:~~1 Politzer's 
66 
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proper curve in the first, and then in!'tantly plunged into the ot.her, by 
which method its curve is fixed and will remain unchanged long enough 
for ordinary purposes. If, however, tbere be much delay in the introduc
tion, tbe warmth of tbe urethra will again soften the instrument, and it 

}'m.G14.-Jn1roducllonofthecathcter. (VOILLtrna:n.) 

will loose its cune. 'rhe English catheter should, as a rule, be used with
out the sty/et. The object of the latter is not to aid in the introduction of 
the instrument, but to enable the surgeon to give a permanent curve by 
keeping it on the st,ylet when not in use. When the catheter without the 
stylet is not sufficiently firm, n. metallic instrument will commonly be safer 
and more efficient. If, however-in a case of enlarged prmitate, for instance 
-it be necessary to leave the catheter in the bladder, the metallic instru
ment is undesirable, and it may tben be necessary to introduce a flexible 
catheter with the stylet, tbe latter being, of course, withdrawn as soon as 
the catheter is in place. 

The }"'rench instrument is introduced by simply pushing it gently in tbe 
line of the urethra. It is impo:ssible to guide its point, which will, how
ever, unless in cases of great obstruction, readily find its own way into 
the bladder. The French catheter is, unfortunately, a perishable form of 
instrument, and is with difficulty kept in order in warm climates.. . 

A great difference of opinion prevails among surgeons as to which 1s the 
best, the flexible or the metallic instrument; it is commonly suid that, 
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though a gum catheter ma.y be the safest in the patient's own hands, yet 
that, for tbe surgeon, ao nn<levia.ting in strument is preferable; sucb was 
formerly t)lY own opinion, but increasing experience has convinced me that 
Sir Ilenry 'l'bompson is right in declaring that for all ordinary ca!;eS the 
Aexihle catheter is quite as easy of introduction as, and much less danger
ou::i and painful to the patient than, the metallic. In dealing-, bowe\'Cr, 
with some \'Cry tight strictures, a si lver catheter may undoubtedly be 
preferable to anr other, while, again , in the later stages of dilatn.tion, use 
may properly be made of fine polh;hecl con ical steel sounds; in fart, in this 
as in most other departments of surgery, the practitioner will do wisely 
not blindly to follow oue exclusive method, but to nry his remedies ac
cording to the exigencies of each particular case. Before using any catheter 
whether flexible or metallic, the surg-eoa should carefully examine into the 
condition of the instrument; from neglect of this precaution the end may 
be broken off in the bladder, and form the nucleus of a calculous concrnt ion. 

Poi;ferim· Ualhele1·ization is a name employed by Volkmann for a mode 
of treatment advocated by \erguin, Iluater, Brainard, and Ranke, wh ich 
consists in opening the bladder above the pubis, and passing a catheter 
through the wound and into the urethra from its vesical extrem ity. 

The Endoscope.-This con$ists of a somewhat conical metallic tube, 
£;traigbt for the urctbra, and beaked like a vesical sound for the bladder, 
with an eye-piece, an illuminating apparatus, and au arrangement of mir
rors by whicb a strong light can be thrown upon whatever touches the 

:Fw. 615.-Desormeaux's endoscope. 

end of the tube. 'rhis mode of exploring the internal cavities of the body 
appears to have sugge:-;ted itself to Borrini, in the beginning of this century, 
and subsequently to Segalas, Bornbolzioi, Fisher (of Bostoo), and Avery, 
hut was first practically introduced to the notice of the profession by 
Desormeaux; modifications of the instrument ba.ve since been proposed by 
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Croise, Warwick, Wales, nnd others, simplifying- the apparatus, and per. 
milting the employ ment of sunlight instead of artificial illumination. 
Though changes of color in the urethral mucous membrane n.re readily 
recognized with the endoscope, it bas not been fountl to add much to the 
information which can be acquired by careful exploration with the sound 
or catheter, and has proved less useful io practice than was at fir~t antici
pated. Nictze has devised an instrument which be calls a tyMOIJ(·ope, by 
means of which a. platinum win~ is by elec tricity rendered incandes1.:cnt in 
the bladder, and a pri:::m is so arranged as to reflect the appcnrnnces or the 
part, which the surgeon inspects through a tube or catbeter. A 1'-0mcwbat 
similar co ntrivance, under the name of polyscope

1 
had been previou~l.r 

e mployed by Trouv~. In orcle1· to render the bladder wall vil'iible even 
when the fluid in the organ is bloorly, ~ewell introduces hi~ linger into 
the rectum and pushes the Yesical wall close to or e\.·en in contact with the 
\Vindow of the instrument. The use of electric illumination for explora
tion of the bladder and urethra bas been particularly advocated by Mr. 
Hurry Fenwick and Dr. Willy Meyer. 

:MALFORMATIONS OF THE URETIJRA. 

The urethra mn.v be partially or completely occluded, or may be par
tially deficient, nn abnormal opening existing on its upper or lower surface. 
When the opening is above, the deformity is colled epispadia, and when 
lJclow, hypospad~a. 

Partial Occlusion, or Congenital Narrowing of the Urethra, occur:" 
at or near the external nieatus; the treatment consists in restoring the 
cal ibre of the part by an incision with a probe.pointed bistoury, .recontrac· 
tion being prevented by the subsequent u:::e of a. bougie, or, a:; advised h.v 
·wcbe1\ by dissecting the skin from around the orifice, and then 5plitting
and cvert ing the mucous ruerobra.nP, which is sub!'equently attached by 
several points of suture, as in Ricard's mode of amputating the penis. 

Complete Occlusion of the Urethra produces retention of urine 
which usually pro,res fatal within a few hours of birth; if the condition 
should be recognize<l during life, the occluding membrane, which is mmally 
but a few lines in thickness. sbould be di\'ided witb a ::;harp bistoury or 
punctured with a trocar and canuln, tbe opening being maintained by the 
occasional pas$age of a bougie. Shol'.ld the point of occlusion he so far 
back ns to render it impossible to reach it from the meatus, it would, 1 
think, be the surgeon 's duty to open the urethra behiud the seat of obstrnc· 
tion, if this could be done from tbe perineum, or to puncture the bladder 
by one of the operations which have already been described. 

Epispadia, or Deficiency in the Roof of the Ureth1·a, may be complete 
or partial. Complete epispadia is seldom rut!t with except in connection with 

exstrophy of the bladder; the lattt>r deformity ha\'ing 
bf'en remedied in tbe way already described, the cpi:-
paclia may be relieved by a plastic operation: us buo 
been done Ly J. Wood (see page 1018). Partial ept~
padfo is lJut a lesser degree of the same defonmty, 
the abnornrnl openiog extend ing froru near the pube:; 
to the end of the penis; it may be trcatl'd in a simi· 
lar manner, by turning down a narrow flap from the. 
hypogastric reg-ion, and covering it with a bridge ol 
skio dissected from the scrotum. Thi~ operation, 
which originated with i\~!uton in 1852, bas been 

F10. 6l6.-E11ispadia. since repeated, Uotb Lay himself', by Follin, and by J. 
Duplar'11 metbod. Wood, with good results; it is the operation after 
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which was modelled Richa.t'd's methorl of treating cx~tropby of the blad
der (sec page 1017). Another plan (Fig. 616), successfully employed by 
Duploy, consists in simply denuding raw su 1· fnces on either side of the 
uretbrnl floor, and then brin.tring them together over a catheter with a. 
modilied quill sutu re. Schroder, Mrericke, and other surgeons have suc
ce:.:i:;.fully opern.ted ia cases of epispadia in women. 

Hypospadia, or Deficiency in lhe Flo01· of lhe Urethra, is a com
parath'cly comruoa affection. 'rhe abnormal opC'ning, which is m;ually 
much !:lmaller than that of C'pispadia, is commonly found at the base of the 
frrenum, more rarely at the point of junction of tbe penis and scrotum, and 
occasionally, it is said, in thC' perineum. Complete hypospadia, associated 
with clcrt scrotum, constitute:; one form of hermaphrodism, so called. 
l\\"'hen the opening is placed far back, the deformity, besides causing incon
venience in micturition, interferes with the ejaculation of semen, an<l t hu s 
renders the patient practically sterile; under tbc:5e circumstances the mal
formation (wbicb i~ u~ually unimportant) may call for surgical treatment. 
wbicb consbts in endea\'Oring to restore with knife or trocar the natural 
pnf':l"a~e from the meat.us to the urethra abo\·e the bypospadic orifiee-thc 
latter being subsequently clo~<'d by a plastic operation such a5 will be dc
!'iCrihe<I under the head of urethral fistula-or in making a new urethra by 
one of the in!,!cnious operations devised by Bouisson, M:outet, Anger, 
Duplay, J. Wood, and Goule.r. 
Of these, the best arc, I think, 
Wood's and Duplay's-'Voo<l's 
consisting in in\'erting ll nap 
from the lower surface of the 
penis and ~crotum, and CO\'Cring 
it. with a sa<ldle-shaped fln.p taken 
from the prepuce, and Duplay's 
io invertin)! flaps from the Jow~r 
:-;urfnce of the penis and co,·ering 
them in with others taken from 
the ~ide~ of the organ (Fig. 617 ), 
a dor:;al incision being- made ir 1 

ncce~::;ary to relieve tension, or
which the~ame surgeon now pre
fers-in making grooves merely, 

FIG.G17.-llnM>spadiR. Dupla}·'smethod 

on either i-iide of the uretbrnl roof, and coHring this with side Haps held 
together o,·er a catheter with a modified quill suluru. Tn casc:sof glandular 
hn>o:-;padia with g-rcat contraction of the orifice, I have employed with 
much advantage 'Weber's operation for pa.rtial occlus ion of the urethra. 
Duplay advises that, in hotb epispa.dia and bypospaclia.1 the operations for 
the formation of tbe new urethra !:ihould be undertaken at an early period, 
hut that the last step-the c.:lo5ure of the abnormal orificc-shou Id IJe post
poned until the patient has attained the age of reason. Emmet has suc
CC':;sfully operated in a ca~c of deformity analogous to byspopadia, occur
ring in a young wornai!. 

Pno1~~\11sus OJ:' T11E URET111tA. 

'rbis is saitl hy Guersn.nt to be a. not uufrequcnt affection in female chil· 
dren. The prolapsus, which results from strnining efforts in coughing or 
in defecation, or, as in a case recorded by lnger~ley, in an attempt lo stop 
laughing-, forms a ro~e-co.lored tumor at the u1·i1~a"Y. n~catus, apparently 
proceeding from tbe 111tcrh>r of the canal, hut havrng 1111tsccntre an open-
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iug which admits the catheter and thus rereals the nature of the affectio11. 
If unrelieved, the prolapsus leads to vulvitis, and gives rise to a burning 
and smarting sensation in the act of micturition. The treatment reC(IJll. 

mended hy Guersant is excision with curved scissors, hemonbaµ;e hcing
checked by the use of thf" perch loride of iron or ice. Ligation fol lowed by 
excision proved successful in the bands of Dr. Day. Tbe g-alvanic or nctual 
cn.utery is employed by Skene, and excision with Paquelin's cautery h,\
Herman. Chamorro records a case occurring in an adult, and at firi:;t mis
taken for prolapsus of the womb. I-test in bed aud the use of n$\trin~ent:;;: 
rendered reduction pos~ible . Strenbel and Blum, and Sealy and Ilnclson, 
have ah;o observed the affection in adults, as have rr. G. Thomas and 
Emmet, the latter of whom cured his patient by a plastic operation. 

U RETIJROCELE. 

In this affection, which is only met with in females, the wall of the 
urethra becomes much thickened, and forms a pouch which projects between 
the labia, allowing the retention of a considerable quantity of urine, and 
eventuall.v leadin~ to cystitis and ulceration of the bladder. rr1rn treatment 
recommended by Bozeman, who has given a good account of the affection, 
consists in tapping the urethrocele ftt its most dependt'nt point. Skene 
mentions a case cured Ly dilatation of the urethra and the injection of 
nitrate of silver. Gillette relieved his patient by denudin,!? the anterior 
vaginal wall, and bringing the edges of the wound together with stitche~, 
while Tait has been equally succe:;sful in four ca8es by cutting away thl' 
base of the sac, dissecting out its mucou8 lining, and then bringing 
together the edges of the vaginal wound. Other cases have been recorded 
by Foucher, Priestley, Simon, 'rhomas, and Duphy, tbe latter of wbom 
cured his pntient by laying open the sac with the galvanic cautery and 
repeated cauterizations with nitrate of silver. 

U RETH RITTS. 

Inflammation of the Urethra may arise frorn injury, from gastric or in· 
testinnl didorder, from exposure to cold, from the contact of irritating in. 
jections, from an acid or ammonia.cal condition of the urine (as in cases or 
long-sta.nding stricture or prostatic enlargement), from onanism, from pro. 
1onged or violent coitus, or from contact with the meustrual fluid or with 
leucorrhreal or gono1-rhceal discharges. Whatever its origin, its cour~t· 
and symptoms are the same, and it requires the same treatment. Tbb 
has already been described at page 479. 

8PA8i'.11 OF TUE URETURA. 

Spasm, or, as it is usually called, Spasmodfr Stricture of the [.h-elhra, 
rarely occurs except as a complication in cases of permanent or organic 
stricture, or in those of inflammation of the urethra. I do not mean to 
deny the frequent existenre of muscular contraction in a healthy urethra, 
which is indeed often felt closing around a catheter or bougie, the canal, a:i 
it were, grasping the instrumcnti but it is very seldom, indeed (except in 
the cases mentioned), that this contraction is sufficient to materially binder 
the flow of urine, or to impede the entrance of a catbcter. 

1.'be chief causes of spasm, beside organic stricture and urethr.al in flam· 
mation, one or both of which are present in the hirge majority of mstauce~, 
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are (1) the irritation caused by the impaction of a calculus, by an arid or 
ammoniacal condition of the urine, or by certain sub~tnnces which arc 
eliminated by the kidneys, as the oil of turpentine, Spanish fly, and some 
varieties of wine or other liquor; (2) voluntary neglect to empty the 
blndder at the right time; (3) exposure to cold; (4) immoderate iodul
~encc in coitus; (5) cli~eases of or operations on the lower bowel; nn<l 
(6) dh~orders of the digestive npparatus or of the ncnous ~ystcm. 'l'o the 
latter cause is to be reforred the urethral spasm, somelimcs culminating- in 
temporary retention, which oreurs in the cour~e of fevers, or after ~enrc 
trnumatic injuries or surg-ical operations. U:-:unlly an attn.ck of spasmodic 
retention is traceable to a combination of causes; llrni;, it not unfrequently 
happens that a patient with ~light organic stricture, or slight uretbrnl or 
vrostn.tic innammation 1 dining out or joining some party of plea~urC'1 and 
indulging more freely tban usual in the delight~ or the table

1 
perhaps also 

neglecting to obey the call of nature at the proper time, finds n.t Ieng-Lb, 
wben nn opportunity to empty the bladder is presented, that the power of 
micturition is gone. Slight spa~m may occur at any part of the canal, hut 
the common seat of the affocti1Jn is at the membranous portion, from the 
action of the compressor urethrro mu~cles. · 

The symptoms of spasm of the urethra are the sudden occurrence of great 
diminution in the size of the $trenm, with g-rcat pain and straining in the 
act or urin:ttion, which is often accompanied with a feeling of weight :ind 
fulness in the perineum, and with irritation or the lips of the meatus, 
showing that with the spn.~m there exists a certain degree of urethral and 
prostatic inflammation. 

The treatment varies according as there is or is not complete retention. 
In the latter case, relaxation of the ~pasm may usually be induced by the 
ndmini:-;tration of an enema of laudanum, and by placing the patient in a 
warm bath, a full dose of castor oil being girnn as soon as tbe bladder i.; 
relieved. Another remed.\' whirh ha.s acquired a g-ood deal or reputation 
in the!-ie case~, is the muriated tincture of iron, gfren in doses of ten or 
twenty minims e\·ery quarter of an hour. The introduction of lnmps of 
ice inlo the rectum is recommended hy Cazenave and Teevan. The recur
rence or spasm must be obviated b_v seeking for itnd removing the cause, 
and by attention to the state of the general health. When there is great 
acidity of the urine, alkalies may be administered, such as the bicnrbonate 
of sodium, or the liquor potas~ro. in combination with tincture of hyoscya.
mus and spirit of nitrous ether. If, as is usually the case, there is some 
pt'rmanent constriction of the urethra, this must be remedied by the sys
tematic use of bougies. 

In a ca.~e of complete retention of urine from spasm of the urethra., it ii:;, 
I think, better to resort a.t once to the catheter. Apart from the patient's 
su!Tc•riog, which is extreme, there is positive risk in n.llowing the bladder 
to remain distended; a.tony of this organ, or cystitis, with all its conse
quences, may result, or rupture of the urethra, or even of the bladder itself, 
may follow, lea.ding to urinary extravasation, or e"·en to fatal peritonitis. 
A ratl1er small catheter-No. 11 or 12 (Frencb)1-should be emploscd; 
and a. gum-elastic is commonly preferable to a metallic instrument, as pro
ducing Je,.:;s pain. If catheteriza.tion fail, the patient should be put into a 
hot bath, opium adminii;terecl, and (if there be much innammation) leeches 
applied to the perineum, when the bladder will either relieve itself, or it 
will be found that the instrument can be readily introduced. Severer 

t The numbers given in this chapter rtifer to the French scale, or 11 Chanii!re· 
filiCre." 
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measures, such as opening the urethra in the perineum, or puncture of thP 
bladder, can only be required wben the spasm h; a mere complication of 
tight organic stricture, or of decided enlargement of the prostate. 

Brodie an cl Thompson have each recorded a caf':e in whicb urethral spasm 
occurred periodicu,lly, and ultimately disappeared under the use of quinia . 

CONGESTIVE STRICTURE. 

The term is ordinarily, hut incorrectl:-, applied to the temporary inter
ference with the flow of urine which is due to inAammatory swelling of the 
prostate and adjacent parts ]tis, in fact, a condilion of subacute prostu
titis, a disease which, as already mentioned, seriously impedes micturition, 
and occasionally produces absolute retention (p. 1029). It is not uofre. 
quently observed as a complication of gouorrbma, caused by exposure to 
cold, or by imprudeuce of various kinds. (Seep. 483.) When occurring 
in cases or organic stricture or enlarged prostate, spasm is often $lUperadded. 
The treatment consists in tbe administration of laxative~. with laudanum 
enf'mata, and the bot bath. Leeches to the perineum will often be of ser
''ice. If the urine be unduly acid, alkalies may be given, and strict attcn. 
tion should be paid to the state of the patient's _!!enernl health. Ir gonor
rhrea be present, this must be treated in the way described in previous 
pa.ges, and benefit will often be derhred, under these circumstances, from 
the occasional introduction of a bougie. The catheter may be required if 
absolute retention should occur. 

STRlCTURE OF THE URETHRA. 

Stricture of the urethra, or, as it is often called, io contradistinction to 
the temporary forms of obstruction last mentioned, Permanent or Orga11it 
Siriclure, mn.y result from long--continued urethritis (whether gonorrhcc:il 
or otherwise), from mechanical injury ( 1'rat1matir Stricture), or from the 
contraction which attf'nds the healing of char.croidal or other ulcers. The 
congenital defect which bas been already de:-:cribed as Partial Occlt1:.;irm 
of the Urethra, is sometimes not detected until adult life, when it may, for 
all practical purposes, be re:.rnrded as a form of organic stricture. 

Age.-1'raurnatic Stricture may occur at any a::e. Jn one case which 
I saw with Dr. Lee, in a boy of 11, death ensued from urinary extravnsa
tion, following the gi\•ing way of the urethra behind the sent of the stric
ture; and in aaothl'r, ill an older boy, sent me by Dr. Fussell, the lad, after 
external urethrotomy, bad acute peritonitis, but eventually made a good 
recovery. 'l'be other forms of stricture, of which the gon01·rhmal is by for 
the most common, arc rarely, if ever, met with before the age or puberty; 
and, as several years usually elapse between the occurrence of the gonor
rllcea and that or the stricture to which it gfres rise, the latter is most. 
commonly observed for tLie first time in men from 25 to 40 yea.rs of age. 

Locality .. -The seat or stricture is, in the large mnjority or ca:-.es (over 
two.thirds), at the sub-pubic curvature of the urethra. This has been con
clusively established by the laborious and careful investi~ations of Sir 
Henry Thomprnn. The most common position is at the po:-.tnior or bul
bous part of the spongy portion or tbe ca11al (Fig. 618), the linLility uf the 
urethra to constriction dimini shing as it i:.=- trnced bnckworcls. 'L1be next 
most frequent seat of stricture is at, or within two and a half inches of, the 
meatus, and after this comes the central part of the ~pongy 11.ortion. Str~c
ture in the posterior part of the membranous portion is quite rare, while 
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in tbe prostatic portion it very seldom, if ever, occurs, though the contrary 
has been maintained by e minent authorities. 

FIG.619.-Strictureneartbeorificeoflbe 
urethra. (THOMPSO!'.) 

Number.-Usually-in more t han three-fourths of all cases-there is 
but one stricture, but occasionally two or three distinct constrictions are 
fou nd in the same urethra, and cases are described in which t here arc said 
to have been still larg-er numbers. 'Yhrn several s trictures coexist, one is 
almo:-t in var iably found in the sub-pubic cune. 

Morbid Anatomy.-Tbe tis~ue chiefly affected is the submucous 
areolar tissue, which, as the rcRult of the inflammatory process, becomes 
the seat of lymph-format ion, partia l organization following and g luing 
togetber t he mucous and submucous t issues, and of ten in volving the s ub
stance of the corpus s pong iosum. rrhe contraction which ensues dimin
ishes tbe calibre of the canal, ofte n throwing the lining membrane of the 
urethra into fold~ or ridges, a nd at the snme time lessens the natural elas
ticity of the part, and, of cou rse, se riously impedes the exercise of its func
tions. Another form of stricture is described by some wr iter::., as consisting 
in the deposit of a pseudo-membranous substance on tbe mucous mem
lmtnc itse lf. Suc h a conditio n, if it exist at a ll, must be extremely rare. 

Classification.-Stl'icl ur<'s a re variously classified, according to-L, 
their anatoniica l ebaracter i 2, the cleµ-ree o f contraction wb icb they cause; 
and, 3, t he symptoms w hich t.bey present. 

I. Clai:;sificalion according to Anatomical Characte1-.-( l ) A linear, 
bridle, pack-thread, or valvulm· stricture is one in which the obstruction 
is produced by a thick fold of mucous membrane perforated in the centre, 
or forming- a crescentic sf'ptum at one side only of the canal, or passing 
across from o ne side to t be other in the form of an isolated band or bands. 
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Tliese bnnds or frrena are, according to Erichsen, probably formed nrti. 
ficially, by the perforation of a crescentic mucous fold with the point of a. 
catheter. 

(2) An annular stricture resembles the rnriety last described, exrC'pt in 
the circumstance that the canal is obstructed for a greater extent, the ap
pearance being tbat which would be produced by tying a string 01· tape 
around the urethra. 

(3) lnduraled annulm· stricture is the name given by Thompson to 
that form of constriction in which the t issues arou11d the canal are in
durated to the depth of from half a line to a line. The contraction is 
usually greatest at the central portion of the stricture, giving the part an 
hour-,1?lass appearance. Tbe induration is commonly most dense at the 
floor of the urethra. 

(4) Irregular or tortuous strictures embrace all the more complicated 
forms of tbe disease. 

2. Olassijfr'ation according to Degree of Contraction.-A ver.v im. 
portant classification of strictures, as regards their treatment, is into per
meable and im.permeable. In one sense of the word, e,·ery stricture ii; 
perrner~ble; tbat is to say, no stricture is so tight but that a drop or two 
of urine will occasionally find its way through ;1 but that every striclure 
which allows the passage of urine is, as has been asserted, necessarily per· 
meable to a catheter or boug-ie. if used with sufficient skill and patience, I 
canuot admit. Doubtless one surgeon will succeed where another fails, 
but from all that I have seen, either in my own practice or in that of others, 
Jam prepared to fully confirm the statement of the late Prof. Bumstead, 
that no surgeon of any considerable experience can honestly maintain that 
he has never seen an "impassable stricture." Liston and Sy me, wbo 
were tbe g reat advocates of the doctrine that no str icture was imperme
able, were both foiled in their later years in the attempt to pass an instru
ment, and even Sir Henry rrhornpson, who, in his clinical lectures, pub
lished in 1868, declared of the 1

' operation for impermeable stricture" 
(perinea! section), that be bad never had occasion to perform it, and 
doubted if the necessit\r for it ever ex isted-in the third edition of the same 
work (1873/ acknowledged tbat tbe general rule of permeability admitted 
of a few exceptions, and confessed that he bad thrice had occasion to per· 
form the operation in cp10stion. 

3. Classification according to Symptoms.-Strictures are further classi
fied according to their symptoms, into the simple stricture, the irritable 
stricture, and the contractile or recurrent stricture. rrhe significance of 
these terms will a.ppear in the sequel. 

Symptoms of Stricture.-One of the earliest symptoms of stricture, 
in many cases, is the presence of a sli,t!ht glcety discbar,!!e; there is, be
sides, pain in micturition, referred to the part of the urethra behind tbe 
stricture, aud the calls to empty the bladder recur with incrnased frequency. 
The stream is diminished in size, and often altered in form, being curiou:o;ly 
forked or divided. As a consequence of the ~mall size of tbe stream, n 
lon.g-er time is required to enipty the bladdC'r, and the involuntary strainin~ 
which attends the a.ct often leads to great irritation of the rectum, with 
perhaps piles or prola.psus, and, in extreme cases, a discharge of the rectnl 
contents whenever urination is attempted. Retention of urine may occur 
at any moment from spasm or congestion, or from the occlLLSion of the 

al: fl~~~~t~~a~~~~1o~~~eau;:i~;\:1:a:p:7isi~~ [~0:~~s~~ve~~~1~::~a~~~ s0!c~~ 1= L~~1~lti~::i~1 :;:t: 
properly speaking, a stricture. 
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narrow passage by n. pellet of mucus or calcu lous concretion, but more 
usually the stream gradually lessens until tbP urine escapes in drops, tbc 
bladder slowly becoming distended, until the condition descr ibed as i·eten
tion with ouerjlow is establi shed. 'l'he rctaioed urine undergoes decom
position, becoming ammoniaca l , and producing cystitis w ith depos it of 
phospbatic matter. Ilrematurin is an occasiona l symptom of stricture, the 
blood being- usually of urethral , but so metim es of vesical origin. Ulcera
tion of the bladder, or of the urethra behind the point of stricture, not 
unfrequently takes place, and, under these circum stances, rupture of the 
part may result from t he strainin g efforts of the patient, leading to pe1·i
tonitis or urinary extra va~ati on. In other cases t. be ureters and pelve~ of 
the kidneys become dilated, and chronic renal discase1 supervenes. Ab
scesses often occur in tbe perineum, and more rarely in co nnection with 
the anterior portions of t he urethra, leading to t he fo rmation of urinary 
fistula::. 

There is, us ually, not much constitutional di1:stw·bance in t he earl.v 
stages of stricture; cases are, however, occasiona lly met wit.Li, in which 
grave nenrous symptoms, with general depression, follow upon very tri
via\ callses-such as the passage of a catheter, slig ht exposure to cold, etc. 
'l'hese symptoms, wbich are grouped together uuder tbe name of urethral 
fel'er, are chieHy, but not exclusively, met with in cases of irritable ,o.:.fric
tiire, so called, in which eatbeterization produces great and persisting 
pain. I n the advanced stages of st ricture, the constitution alwa.\'S suffers, 
the digestion bein,2' impaired, and t he patient becoming emaciated a nd 
feeble. When the kidn eys a re seriously affected, convulsio ns or coma may 
cn:me. 

Urethral Fever is a not infrequent sequel of operatio ns on the ure
thra, and may even occur after the simple introduction of a catheter. ~rbi s 
affection is said by Thompson to be most common among the iuhabitants 
of warm climates. I t is characterized by the occu rrence of rip:ors (occ:a
i;ionally attended b~' syncope), with headache and vomiting, followed by 
febrile reaction. rl'he symptoms, which sometimes return periodically, 
like the paroxysms of intermittent fever, may imniecliately fo ll ow the in t ro
duction oftLe catheter, but are usually delayed nutil after t he first subfl'c
f1uent act of micturition, aod thus appeal' to be clue to the co ntact of urine 
with the tender, and perhaps abraded, surface of t he urethra. The affec
tion rarely causes death, though it may do so, particularly in caf';es com
plicated by the existence of renal disease, possibly, as suggested by 'rhomp
~on, from the sudden arrest of the function of the kidney. Urethral fever 
is occa~ i onally fo llowed by inflammation and suppurat ion of the join ts, or 
of the muscular or areolar tissues, and, indeed, is iu many respects analo
,!.!'Ous to gonorrhreal rheumatism. It is, I Uelieve, like that a ffection, a 
mild fo rm of py~rnia. (See page 488.) It is maintained by S~dillot, 
Beltz, and other writers, that the occurrence of urethral feyer is clue to 
the absorption of urine, but this is at least not proved, while tbe facts that 
(1) the affection may and does occur in cases in which there is not the 
tilightcst reasou to believe that any laceration of the urethra ex ists, and 
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that (2), on the other band, it does not occur in cases of urinary extrnva
sat ion or infiltratiou (ns after lithotomy)1 would seem to justify a. contrnn· 
opinion. ~ 

1.'he trealm.ent of urethral fever consists in the administration of nutri
tious food and stimu lants, with tonics, especially quinia and opillm. The 
patient shou ld be kept in bed, and great caution should he excrci Hcd in the 
employment of instruments As a prophylactic, in patients predisposed 
to attacks of urethral or (as Holt calls it) stricture fever, quinia nnd opium 
may be given at regular intervals after e:ich introduction of the catheter. 
Ke.ves recommend:; the administration of salol and diuretin, and irrigation 
wilh a snlution of corrnc;ive !'rnblimate. 

Diagnosis of Stricture.-This is made by exploration witb u sound 
or catheter, and ma.\' he aided in some cases by the use of tbe endoscope. 
When the existence of strictu re is suspected, the su rgeon should introduce 
a u1cdium-sized catheter-No. 13 or 14 of the French scale-and if1 on 
several triaJs, the in~trument is invariably arrested at the ~ame point in 
the rnembrnnous or spongy portion of the urethra, the fact that there i~ a 
s tricture may be cousidered as established. It is important, in this explor
ation, to use a catheter of suffir:ient size, for a small one may lead to er ror 
011 the one band, by ca.tching in a lacuna, or, on the other, hy pas~ing 
readily through the str icture, if this be not rnry tight 'L'o ascertain the 
degree of contrnction which ex ists, the su rgeon may desire the pntient to 
make water, when the s ize of the stream will alford some infonnation upon 
this point. [t often happens, however, that the patient is unable, from a 
nen·ous feeling, to urinate when aRkcd to do so, and the surgeon must 
theu try in succession smaller and smaller caLheters, until one is found 
which enters the constricted part of the urethra. In seek ing for the 
mouth of the stricture, it is well to have some regular cour::.e of proceed
ing; the catheter is not to be thrust blindly in various dircctionR, but 
should be first carried along the roof of the urethra, and in the median line, 
then to cit.her side, and finally along the floor of the carrnl. By means or 
the bougie a boule, the surg-eon can ascertain, not only the po:-;ition and 
tightness of the st ri rture, but its extent as well. Formerly wax Lougies 
were employed 1 with the notion that, by pressing the in strument ag-ainst 
the stricture, a mould niight be obtained that would show its form and 
direction; but this mode of exploration bas not proved vcr.v satisfactory, 
and ii; rarely employed at the presf'nt day Dr. Stuart Eldridge has de
scribed unrl.cr t he name of the "pathfinder/ ' an ingenious inotrument for 
the diagnosis of stricture. 

T1tEATMENT OJ-' STRICTURE. 

'rbe Constit1'lional T1·eotment of stricture should ne\·er be neglected. 
The diet ~hould be regulated, and the digestive functions brougbL into a 
g-ood condition. Cystitis, if present, should be treated in tbe way already 
described, and the genera] health maintained by tbe administration of 
tonics, and by attention to the hygienic state of the patient. Rest in bed 
for a few days is often a valuable preliminary to in~trumental treatment, 
hy reliHing the conge~tion of tbc parts and diminishing the tendency to 
spasm. H. Lee believes that many strictures are of syphilitic origin. and 
for such recommends the administration of mere11rv. The Local TrPal
ment embraces the application of \'arious methods, ~vhich may be cla:-0sificd 
under the five heads of dilatation, rupture, the us:e of caust ics, and internal 
nnd external incision. Tbe use of caai'ilfrSi in the treatment of stricture is 
rarely resorted to a.t tbe present day, having been properly super:;edcd by 
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other and safer methods. The articles which haYe bef'n chieAv employed 
are the nitrate of silver an.cl the potassa fusn, the cauterizing a"gent be.ing 
applied by means of an instrument resembl ing a catheter with a cup-like 
depression at its benk, or being simply fixed on the end of a wax bougit~. 
Amussat has recently advocated a modification of this mode of treatment, 
consisting in the employment of the galrnnic cautery applied to the con. 
strictecl part by m<'ans of suitable electrodes. 

I shall consider the treatment of stricture under the beads of permeable 
stricture, impermeable stric:ture1 and stricture complicated with retenliori. 
of urine. 

I. TREAT:i.IENT OF PER)lEABLE STRICTURE. 

1'his may be conducted by means of-I, graduu.I dilatation; 2, contin
uous dilatation; 3, rapid di latation, or rupture; 4, internal urcthrotomy; 
and 5, external perinea! urethrotomy with a guide (Syme 1s operation). 

1. Gradual Dilatation is by far the best mode of treatment in any 
instance in which it is applicable, and should be given a fair trial in every 
case of permeable stricture. Either flexible or metallic instruments may 
be employed, the former Leing safer for tig-ht strictures., and the latter more 
conrenient for those of larger calibre. An instrument of sufficient size to 
enter and be fairly grasped by the st ricture should be introduced, without 
usin~ such force as to cause pain or lead to hemorrhage; such an instru
ment having been carried through the str icture and passed into the blndder,1 

may be allowed to remain for a few seconds, when it should be gently 
withdrawn.~ After a few days, it may be passed again nod followed by n. 
larger in~trument, this process being conlinued until the urethra has, in 
the couri;e of a fortnight or so, been diiftted sufficiently to receive a No. 
20 or 22 French catheter, which will be found, in ordinary cases, as large 
as the canal can comfortably accommodate.8 The dilu,tation must be suL
sequently maintained Ly the introduction of the catheter at gradually 
lengthening intervals. The mode in which gradual dilatation effects the 
cure of a !Stricture, is probably by inducing absorption of the imperfectly 
organized lymph which infiltrates the submucous tissue. This plan of 
treatment will be found snti:·.factory in the majority or cases or gonorrhreal 
stricture. The great requisites for success tire gentle manipulation and 
patience: no violence is to be used, lest a ftd::ie paRsage be ruade; but the 
instrument is to be gently engaged in the mouth of the st ricture, and hel<l 
there with the slightest pressure for a few minutes, when it will ordinarily 
slip through; if not, it should be withdrawn, and a smaller one substituted. 
'l'he dilatation must also be very gradual i if' a No. 10 has been passed ut 
one dsit, it will be quite sufficient to get in No. 11 or 12 at the next, 
and no ad\·antage can be derived from attempting to progress more rapidly; 
for, by so doing, An atluck of urethral fever may not improbably be in
duced, which, besides endangering the patient's life, necessitates an aban
donment for the time of all treatment for tbe relief of the stricture. 

1 Dr. P. D. Weisse employs a short sound with a ruled staff, so that it may be 
carried through the stricture only, and cannot enter the bladder. 

t Bardinet recommends that the instrument shoulrl heconsta11tlymovt1d backwartls 
andforwardssoastot'fft>ctan "internal massu9e"ofthestrictur1::-a moddoftreat
mt>nt which I cannot approve. 

J Dr. Otis and some other surg~ns be!it'Vtl that lht! dilatation or the urethra should 

~l~t~;rf~~e~e~~l'~~l~I~~ !~1t':tte~tl e:o~~~Je~~l~)~r~~~~Sar~~J r;r:i~efd t \~~l t ~i:tle~l jf ~111o;;'~';;:~ 
I may not be consid1::red as hopelessly weddt:d to conservati11m, wht:n I t:xprt'SS tht>. 
opinion that a stricture-patient who can pass a No. 21 or 22 catht!ler wit})(IUt suffering 
liad ~ltt!rrestand bethankhtl. 
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Fal:;e Passages result from the employment of too much force, particu
larly in the use of small metallic instruments; the usual situation of fal:<e 

passages is at the lower port of the urethra, and to 
one or other side. At the moment of tbc in8tru
ment1s deviating from the proper channel, the 
patient feels a sharp pain, and is usually coni-;cious 
of something having given away; the surgeon at 
the same time perceives that the in8lrument bus 
slipped from tbe urethra., by the grating sen;-;ation 
which is produced; and upon placing the finger 
in the rectum, probably feels the instrument in 
close proximity to the intestinal wall; if a catheter 
has been used, blood is pumped tbrnug-b it at every 
motion, and, whatever instrumeat has been em
ployed, rather profuse bemorrhage may follow its 
witbdra wal. Should tbe surgeon be so unfortu
nate as to make a fal~e passnge, he should, if pos
sible, introduce a catheter into the bladder, by 
keeping its point closely to the roof tbe urethra, 
leaving it in place fo1• a few days, until the lacera
tion has bud time to Leal. Eren if this cannot be 
done, there is, however, not much ri;.;k of urinary 
extravasation occuning-, doubtless on account of 
the false passage running in the opposite direction 
Le that of the outflowing stream. Old false pas-

F10. 620.-Fabe passages. sages often give a great deal of trouble in the treat-
( ORUJTT.) ment of strictures by dilatation, the catheter tend-

ing constantly to slip into the wrong channel. 
rrhis may be obviated by using a well-curved instrument, nod by keeping 
its point away from tbe orifice of the false passage, the position of wllicb 
is soon ascertained; assistance may be also derived from tilting up the beak 
of the instrument by pressure wit.h the finger introduced into the rectum. 

2. Continuous Dilatation.-Tbis requires the confinement of the 
patient to bed; it is effected by introducing a catheter, which is then 
secured in the bladder, and replaced in the course of a couple of days by a 
larger one, and so on until sufficient dilatation bas been accomplished. 
This is an efficient mode of treaLment for cases in which catheterization 
gives great pain (irritable stricture), or in which the stricture manifests 
a tendency to recontract after ordinary dilatation (contractile or recur
rent stricture). It may also be properly employed when, from tbe ex
istence of false passages or other circumstances, special difficulty has been 
experienced in the first introduction of the instrument. Jn t.he employ
ment of continuous dilatation, flexible catheters are invariably to be pre
ferred. Under the name of the" multiple-wedge treatment," Dr. J. S. Cole
man recommends the introduction of several small bougies, side by side, 
as an efficient means of practising continuous dilatation. 

3. Rapid Dilatation or Rupture.-'l'he methods which are included 
under these beads may properly be classed tog·ether, as the difference in 
their mode of action is one of degree rather than of kind. Desault, Bu
chanan, Hutton, Maisonneuve, and Wakley endeavored to effect rapid 
dilatation of urethral strictures by introducing first a narrow sound or 
catheter as a guide, and then sliding over it tubes of gradually increasing 
sizes. Wakley's instrument, which is probably the best of its kind, con
sists of a small silver catheter which is first introduced into the bladder, a 
steel rod being then screwed into its outer extremity, so as to form an un-
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erring guide o\·er which the dilating tubes of gum-ela~tir or silver are 
subRequently passed. Fluid prc~sure, 1 effected with a dilator constructed 
of silk and catgut, and capable of distention by means of a syringe, was 
long a;.::o employed by Arnott1 Rnd has been more recently resorted to by 
Steurer, while the exp11nding properties of the Ja.minaria cligitata have 
been utilized by Reeves, Newman, an<l others: but, upon the wbolc, the 
be5t means of effecting rnpid dilatation is by using instruments consisting 
of two or more blades, which can be nrnde to diHrge when in the urethra 
by a. screw arrangement in the handle, or by intrnducing between them 
plungers, which agt on the principle of the wedge. Luxmoor ( in 1812), 
Civiale, Leroy d'Eliollcs, PeriC.ve, L yon, J. Pancoast, Theband, Voille
mier, B. 'Viii ~ Richardson, Scbweig, and olhcrs, bave devi~ed ingenious 
instruments for cn.r r.ving out this object, but l s hall only describe two, 
riz., Sir H. 'l'bompson's instrument for "over-di:stending," and Mr. 
Holt's for "splitting" str ictures. 

Thompson's instrument consists of two blades, which a?·ejoinecl at either 
end, and which can be separated at an intermediate point by turning a 
screw in the handle i an index senes to show the extent to which expan
sion has been carried, the tig-ures corresponding to the numbers of the 
English catheter scale. The distending force is to be applied rather slowly, 

FIG.621.-Thompson'sstrictur(!-Cxpander. 

so as to overstretch rather than rupture the morbid tissues, nnd when the 
instrument is withdrawn, a full-sized gum catheter is passed, and allowed 
to remain twenty-four bours. Dilatation is subsequently maiutained by 
the occasional introduction of a large sound. 

Holt's instrument (a modification of Pen he's), in its present improved 
form, consists of two blades joined at their lower extremity, and fixed in 
a handle containing a screw which can be set so as to limit the amount of 
expansion. A guiding rod (ruade hollow so as to serve for a catheter, and 
furnished with a sty let to keep it free from clots) pasRcs between the blades, 
:ind when the in strument is introduced, a dilating tube, or plunger, of the 
required size, is slipped o,·er the guide and quickly thrust down in such a 

Fw.622.-llolt'siustnuuentforsplittingstrictures. 

way as to spl it or rupture the stricture; the plunger is next rotated upon 
the guiding rod, to insure separati on of th~ s1?lit, when ~be whole instru-

~~~~rtu:~·~~i~vl~~\ ~1:~h~b~Ja~~;~ri:r~~~i:~1~y ~:'.~~~~.a :~~J~s~~~t<~1e~~;h~t~a~s~~ 
every other day for a week, and aftei:wards at longer int~rvals. '!~e 
patient should go to bed after the operation, and ta,ke two grams of qurn1a. 
with ten minims of laudanum every four hours until s ix doRes have been 

1 Coze employs fluid pressul'e by bringing the weight of a column of water to 
bear directly upon the face or the stricture hy means of an apparatus similar to the 
ordinary Weber's or 'l'hudichum's douche. A similar plau is employed Uy .Dr. Had
ding and Dr. Golding. 
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taken. Mr. Holt belie\·es that by this instrument the submucous tissue 
is Rplit, but the mucous membrane of the uretlm1 itself uninjured; but that 
such is not always the case is shown by the fact that tbe operation is oc
casionn.Jly followed by rather free hleeding. My own experience wilb 
Holt's ruetbod is limilt:!d, but, as far as it goes, is upon the whole fa,7 orable. 
I regard it as an excellent mode of treatment in cases of dense cnrtilaginous 
stricture of the sub-pubic reg ion, as well as in those of the irrital.Jle and 
contractile varieties. It is. howeve1·, not free from risk, urethral fever nncl 
d'}ath having occasionally followed its employment. 

Until within a few years, the application of either of these methods wns 
necessarily delayed until the stricture had been dilated sulficiently to 
admit the instrument, which could not be made of swaller size tban a No. 
8 or 9 French catheter; but it is now possible, by resorting to certa in in
genious modern contrivanceo, to employ the O\'er-distentioo or rupture 
treatment at once, for any stricture wbicb is permeable to the smallest fili
form bongie. One method, orgionlly suggested, l believe, by the lnte 
Prof. Van Buren, and widely popnlarized by Dr. Gauley, consists in ob
liquely perforating tpe extremi.ty ~f the instrument which ia. ~o be used, 
so as to make an "eye" by which 1t can be threaded over a delicate whale
bone bougie, previously introduced; while in the other plan, which is 
attributed by Van Bure(l to :Maisonneuve, and which was extensi,·ely em
ployed by Prof. Bumstead, the surgeo n makes use of an ordinary filiform 
gum bougie provided with a metallic cap, which can be screwed on to the 
extremity of whatever in strument is to be employed; tbe bougie being 
introdu ced, the in strument is attnchecl to its end, and is thus readily guided 
through the stricture, the bougie itself passing on and becoming coiled up 
in the hladder. 

4. Internal Urethrotomy.-Tbis mode of treatment, which was 
employed by Allie8 and Pbysick in the last century, and by John and 
Charles Bell in the early part of this century, is particularly applicable to 
strictures in the anterior part of the urethra., but ma~r also be used for thoi;e 
situated in the sub-pubic region-though for such the treatment by rup
ture is, l think, preferable. For strictu res at or near the external meatos, 1 

a probe-pointed bistomy, guided by a small , straight staff or groo,·ed 
director, will answer every purpose, but for strictures in other Jocalitie5 
more complicated instruments are required. These, which are called 
urethrolornes, whatever their exact form (and a great many have been 
invented by different 8urgeons), consist essentially in a sound or catheter 
carrying a concealed blncle, which can be made to project by means of a 
spring in the handle, and which is designed to cut froru before bttckwards, 
from flehind forwards, or in both directions. 

Urethrotomy from }J~hind Porwards, with such an instrument as Cid
ale's (Fig. 623), is, upon the wbole, the safest method, but require8 pre-

I ... 
vious dilatation of tbe stricture up to the calibre of a No. 8 or 9 French 
catheter; it is particularly applicable to strictures in the penile portion of 

l For strictures at tl1e meatus, B. Wills Richardson employs an operation devised 
many y~ars ago by Colles, and very analogou~ to that more 1·ectmt!y recommended by 
Wtiber in cas1::s of congenital occlusion of tlu~ part. (See pag1:1 10-l-l.) 
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the urethra. Civin le's instrument has been ingeniously modified by S. W. 
Gross and by Kinloch. 

Urethrotomy from He/ore Backwards can only be safely performed by 
first introducing n guide th rough the strictu re. Many urclhrotomes oftb is 

~~ ~~11~1~:0~~ '~1~~~~~eF~ b~ :O~:~si~11~ i 1~ 0~ ~ ~1~~ ~1 ~ 11~·~: ~~ ~~ a~~~~~i~~ '~; b~~.~~~: 
and Pritchett. These instruments va ry in the ir details, hut all act by first 
securi ng the in t rod uction of a guide, upon wh ich is subsequently pa~sed 
the blade which di,·ides tbe str iclure. Some combine cutting with dilata
tion, while others allow the snr,!teon, if be think proper, to enlarge the in
cision as the urethrotomc is withdrawn. 

Whatt!VCI' method be employed, tbe incision shou ld usually, I think, be 
made on the lower• and not the upper side of the stricture; n flexible cathe
ter i:::hou ld be kept in the bladder for twenty-four hours, and dilutation 
subsequently maintained b)' the occasional passage of a sound. Internal 
urethrotomy may be performed in the same clnss of cases as Ilolt 's opera
tion; but the latter is, I think, to be pr('ferred for strictures behind the 
scrotum, the former being reRcr'i'ed for t hose .situated anteriorly. In the 
after-treatment of these cases, Otis employs dry cold applied by Petitgand's 
method of n merliut~ irri~ntion " (p. 56). 

5. External Perinea! Urethrotomy with a Guide, or the Ope
ration by External lJivi . .,ion or B:i:lernul I ncision (Syme's Jllethod), is 
very ccmmonly confu~ed1 with the old operatio n of pe1'inp,al section, which 
i!', howe\·er , only applicaUle to caf'es of impermeable stricture, whereas a 
prerequisite for this method (wbicb was introduced by Prof. Syrue in 
1 844)~ is t hat a sta ff :-- hitll be pas:;:;ed t brough the stricture into tbe bladder. 
Syrne'sstojfvaries in size from that ofa No. 5 to tbat ofa No. 12 French 
catheter, and hi grooved n.t the lower thi rd on its COO\'CX surface; at the 
point where t he grOO\'ed portion joins the rest oft.he sha ft, t.herc is a distinct 
shoulder, which is made to 1·e:;:;t aga inst the face of the stricture, and thus 
gu ide the surgeon in his in ci~ions The operation is th ns performed: the 
patient, being etheri zed, is !:lecur~d in the litliotomy position, and the staff 
is introduced ( in the case of a very t igbt ~tricture, by either of the method:-; 
desrribcd at page 1056) ;'the 1!.urgeon t hen nrnkes an in cision about an inch 
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and a half in Jeng-th, 1 exactiy in the mcclinn line of the 
perineum, an<l, feeling for tbe staff, introduces the knife, 
witb its hack toward the rectum, in the urethra. behind 
the stricture, whicb is then divided by cutting in the 
groove of the instrument from behind forwards. A broad 
gTOO\·ed director is tben slipped into the bladder, and 
upon this as a guide, a No 13 or 14 catheter is introduced 
and secured in the usual way; tbc instrument is retained 
for a couple of days, after which a sound must be occasion-
ally passed to prnent recontraction i tbe perinea! wound 
u::;ually heal:oi without difficulty. Syme sub!:lequently 
gave up tbe introduction of a catheter through tbe ure
tbnt, substituting- a short perinea} tnLe, so as to afford a 
free outlet for the contents of the bladder, wbile Van 
Buren, Oouley, and other .American surgeons bave goue 
still further and ha ,·e dispensed with the catbcLer alto· 
gether. The results of this operation are, on the whole, 
very satisfactory ; 219 ca~es, collected by 'l'bompson, 
show a mortality of less than 7 per cent., whicb is a. 
small death-rate iu view of the nature of the cases in 

which it is ordinarily performed. Sixteen caees in my own hands have 
gi,·en 14 rccove1·ies and two deaths, one of which was due to delirium 
tremens and unconnected with the operation. 

The operation by external division is particularly indicated in cases of 
dense and cartilaginous stricture (parlicularly when of traumatic origin), 
and of irritable or contractile strictul'e, when Cf.Jm]Jlicated by the e:ri:;tence 
of a perineal fistula. In cases, however, in which there is no fistula, 
Holt 1s operation is, I think, usually preferable. 

:-:lyme's method was also recommended by its distinguished author for 
the treatment of strictures in t.bc anterior part of the urethra, but fot· such 
cases internal uretbotomy seems to me a Letter method. 

JI. TREATMENT OJ:.' })!PERMEABLE STRICTURE. 

Cases are ocrusionally met with in which, from traumatic causes, the 
urethral canal is at. some point totally obliterated, the urine escaping alto
gether through a fistula bl'hind the point of injury; beside these ca:ie.S, 
there are others which are more properly called strictures, in which, though 
n few drops of urine make tbei1· way through the meat us, yet no instrument 
-not even a filiform bougie-can be introduced. For such cases, Boyer, 
and afterwards :Mayor, recommcnded/oreed cathelerization (a proceeding 
which was attended by tbe p:ra,'est risks, and b now happily almost en
tirely abandoned), while Stafford propo~ed to cul through the impas:;alJle 
stricture with a 11 lnncetted catheter.)) 'l'bis plan might perhaps be aclopt<'d 
if a stricture i11 the anterior part of the urethra. were so tight as to forbid 
the safer operation of internal uretbrotomy. Such a case must, however, 
be extremely ran•. 'l'br application of electricity by mt"ans of an electrode 
pressed against the face of the stricture ha!S IJeen occasionally employed 
with advantage, and might be tri1·d if the patient objected to more radiC'al 
measures. Leisenring recommend8 the formation of a supra.pubic fi~tula, 
ns practised by Whitehead in cases of prostatic retention (sPe page 1038). 

1 R. Dick suggested subcutaneo11s division or the stricture, the introduction of lhe 
knife being guided by the use of a staff provided with bulbs which could ~ ft:lt 
through the tissut's of thti perineum ; nnd modifications of the subcutaneous method 
ha>a since ~en employed by Masti11, by 1'eevan1 and by Dittel. 
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Therercmnin to be described the Operation for Impermeable Stricture, 
Perineal Section, or, as i~ is more ac~urately called by Gouley, External 
Perineal Urelhrotomy without a Guide, and the operation recenli_v rccom
rnenclcd by Mr. Cock. The fir:,t is often spoken of as the boutonni'ere or 

~~~tl~~-:~obel\:;ci!!~1ni~~d~~'c\·i~~~;a::~;~l~p~~~~a~~; ;1~~1~c~l~~r;~~~~~~ ~~YD:t: 
~~~~p~~:t:J~1;fn~~~~bi:t~d t~~; ~~:c;~c~~j~~1td t~~u:s~~~~i~u~1,:~~~~ (~e~!~c~1~~~ 
ordinar.v perincnl section) the·' external di\'i8ion" of Symc, Cock's opera
tion, in which the urethra. is opened behind the stricture, and e\'Cll the now 
ub;o;olete proeedure of puncturing the bladder through the perineum. 

l. External Perineal Urethrotomy without a Guide.-'l'be 
lir::.t formal operation of externa l urethrotomy for tbe relief of stricture, 
1111af·companied by retention, app(•ars to have been performed about the 
year 16fd, 1 by an Engli~h surgeon, named l\lolins, upon a patient not too 
respectfully referred to Uy Wi:.::.eman, wbo gi\•es an account of the ca!.e, as 
"an old fornicator.'' The urcthrn had been opened behind the stricture, 
on account of retention of urine, some time previously, but thiR not satis
l~ving tbe patient, l\lr. Molins placed bim in the litbotomy position, and 
gi\'ing one testicle in charge to his servant and the other to "'iseman, 
"with hili knife di\·ided the :-;crotum in the middle, ... and cutting into 
the urethra., sl it it the whole length to the incision in perineo." 1'his 
rather heroic procedure appears to have been followed by no unpleasant 
1.:onsequenccs, though it was not successful in curing the pel'inCal fistula. 
The operntion of perineal section was !:'Ubsequcntly resorted to by Sol in gen 
and otber ~urgeons, cbieny, howC'\'Cr, in ca~cs of retention, but docs not. 
appear to have been g-encrally recognized ati a legitimate mode of treating 
:-.tricture unaccompanied by that complication, until the publication of 
papers by .Arnott, in 1823, and by Jameson, in 182 4, followed some years 
1:1ter by Mr. Guthrie's well-known work on the "Anatomy and Diseases 
or the Urinary and Sl•xual Organs." The latter surgeon recommended 
that the urethra should be opened behind the stricture, which wa~ then to 
l>e divided by cutting forwards upon the point or a catheter or !-iOund pre
\'iously introduced, but most opera.tors have, in all essent ial particulars, 
followed the practice of J a.meson and Arnott, cutting directly upon the 
point or the ~ouud, and then cautiously dissecting backward:; in the median 
line. F. Jordan bas modified Guthrie's procC'dure by opening the urethra 
through the rectum, and then endeavoring- to pass a nex1ble catheter 
through the str icture from behind forwards, while Callender, Howse, 
llulke, AldJougnJl, JJuncan, and Duplay, following a ~ugge:-tion of John 
Hunter's,' have simila l'l y attacked the stricture through an opening made 
iulo the bladder above the· puhis. 

Exler11aL perineal urethrolomy without a guide may be thus performed: 
'l'h (' patient being- etherized Rnd !-Ccurcll in the li thotomy poi;:ition, a foll
... izcd catheter, or, wbich is l.Jetter, a staff groo\·ed on its con\'exit.'' • is passed 
down until its beak rests upon the face of the stricture, takin~ care that it 
does not enter a fal~e pass.age. The staff b then confided to an ai;:sistant, 
who hold:; it steadily in one position, wbile the surgeon makes an inci~ion 
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from ar:i inch and a half to two inches in length, exactly in the median line 
of the perioE'um. Thi~ incision ~bould go through the skin and superficial 
fascia, and s.bould r each to within about half an inch of the anus. rrhe 
s.urgeon next feels for the groove of the staff and cuts into it, thus fnirly 
opening the urethra in front of the stricture. 'l'be sides of the canal (the 
mucous surface of \Vhich is eas ily recognized) are now held apart with 
tenacula, forceps, or loops of thread-one passl'd through each m1~rgin of 
the urethra, as addsed by Avery-and the part may be still further ex
posed by turning out the end of the sound throug-b the wound, and thu::o 
drawing the urethra forwards, as recommended by 'Vheelbouse. la mo:::.L 
instances it will now be found possible to slip a small g'l'OO\'ed director, or 
probe, or even a fine whalebone boug ie, through the stricture, the mouth of 
which is thus brought into view; in which ca:::e all that remains to l.Je 
done is to slit up the contracted tissues upon thr. guide which has been 
introduced, 1 pass a broad director into the biadder, and upon this a fllll
sized catheter, which may be left in place for about forty-eight hours.~ If 
the opening in the strictur e cannot be found, the surgeon mur;;t cautiou1'1.v 
diAsect backwards, with ,·ery Jig-ht touches or tbe knife, and keeping strictly 
in the median line, until the dilated portion of the urethra behind the strk
ture is laid opcn.s Thi~, of co urse, is the only plan which can be followed 
in the rare cases, already referred to, of traumatic obliteration of the urethra. 
The after· treatment consists in the occasional passaJ.('e of a sound to prevent 
recontrnction. Mastin, after cutting into the healthy urethra in front of 
the stric:tlire, divides tbe latter by a subcutaneous incision, and closes the 
external wound by means of harelip pins, so us to1 if possible, obtain 
primary union. 

rl'he operation which has been described is certainly a much more diffi
cult one than that of Syme, and appears to ha,·e been more often followed 
by death; yet, in view of the otl1erwise hopeless nature of the cases in 
which it is performed, it must be considcrerl to give, uµoo the whole, ~at
isfactory results. I have myself employed it in 23 cases, \Yi th 17 recoverie1' 
and 6 deaths, or 26 per cent., and of 35 cases collected by Boockt-1, in 
which the operation was pt>rf'ormed by French or German su rg-t>ons, 8 ter
minated fatall.v, or nearly 23 per cent.; but in the hand>i of American sur
geons, generally, the res.ults, according to Prof. Gauley, have been much 
better. The operation, if carefully performed, is not in itself ver.v dan
gerous, and in the majority of fatal cases death bas resulted from previously 
ex isting disease of the hladJcr and kidneys. l' erin~nl section, which bn~, 
in this country, always been a favorite mode of treating obstinate stric
tures, is adapted to precisely the same cla:-:s of case~ as Syrue1s rnetbod, 
except that to justify tbe former operation the stricture must have re· 
sisted all attempts to introduce an in ~trument. The operation is al:"O 
indicated in some cases of st ri ctur~ accomprinied by retention, in cases of 
ruptured urethra in which catheterization cannot be accomplished ($e«~ 
page 429), and in some cases of traumatic obliteration of the nretbrn
tbough it is a question whether it might not often be better under tbe~e 
circun1stances to make no attempt to restore the continuity of the canal, 

~~:~~;:::~~2F.~:::~·~::~:i~;~~~:~:;..:::.~,~;~~~:,;~2~~:~:~~i:";.~~~~~~::~~l1h~::~:;~,~H~; 
st~ic~~:: i~t~~~s~X~::rls~~1~;lecessa!'y by Van Buren, Goult>y, and ma.nyother American 
surgeons. 

3 This Se!:lmS to me safor than Ruggi'!I plan of ~xposing th~ ur+>thra by a trans1·ersr 
illci!!\Oll. 
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\Jut to simply dilate the fistu l ou~ orifice which always cxi::;.ts behind the 
point of occ~usion, or to make a direct opening into ihe posterior part of 
the urrthra Ill the wn..v 1H•xt to he de~crihed. 

2. T apping the Urethra a t the Apex of t h e P r ostat e, unas
sist ed by a Guide-st aff, is the name .~h·en by l\1 r. Cock to a rnriety 
of the old "boutonuiere" operation which was frequently practised by 
Wi:;cmau n.nd others for the relief of urinary retention, but which Mr. 
Co<:k recommends in ca.s.es of impa:;sable :-tricture, even when not thus 
1•omplicated. Tbe operation con~bts in opening- the urethra. behind the 
~tricture, ,·cr.v much in the way it was dont· hy Guthrie, in bis mode of 
performing perinea] section; but, whereas Guthrie insiated (and I think 
with reason) on the propriety of always compl<:>ting- the operation by divid
ing the ~tricture itsel f, .Mr. Cock u rg-ently ad\'ises that t he stricture should 
not be touched, but that the patient should rather be allowed to recover 
with a pcrinenl fistu la 

'l'be follow in!?; are Mr. Cock's directions for the peformunce of this opera
tion: 'rhe pa.tient being in tbe litbotomy po:->ition, the left fort·fini.rer of 
the operutor i::s placed in the rectum, with it.s tip to the apex of the p1'0!'tate, 
the relations or which should be carefully a~certained. A double.edged 
knife is then plunged steaclil~· but bold ly into the median line of the J}Cri
ncurn, and carried in a direction towards the ti(} of the left forefin)!el' which 
lies in the rectum, while, at the i-;ame time, by an upwa.rd and downward 
movement, the incision is enlarger! in the medilln line t.o tu1y extent that is 
<'Onsidercd desirable The lower cxt remitv of the wo u nd reaches to within 
about half an inch of the anus. The k;1ife i::s pres.sed steadily onwards 
towards the apex of the pros
tate, until its point can be felt 
ia c\o::;t' proximity to the tip 
of the left forefinger, and b 
then made lO pierce the ure
thra, by adrnnciog it ob
liquely. to either the ri ,!!bt or 
]Pft. The finger is ~till kept ' 
in therectt1m, whi lP the knife 
i~ withdrawn, and a. probc
pointecl director introduced 
throug-b the wound ioto the 
urethra, and passed into the / 
hhvlclcr. 1.'he fiager is then 
withdrawn, and the director 
held in the Jeft band, While 0. FIG.625.-Tappingtbeurcthrain lheperincnm. (fiRl'Al'iT.) 
('anula or remale catheter is 
..;\id along its groove into the blfldder, where it is retnint:d for a. few days. 

This operation, which [ con:-;idcr a very f'X('Cllcnt one, and which I l.i:L\'e 
repeatedly practised with the be:-;t results, in easel) of urinary relent ion or 
11relhral ru,:,wre, seems to me inferior to tbe perinea.I section (either by 
Amott's and Jamci:.on's, or by Guthrie's method) , for cases of stricture 
in which th!' complication of retention docs not exist. I ba\•e employed 
Cock's method in 22 ca.se8, wi:.h 13 recoveries and 9 deaths, none of' these, 
howe .. ·er, attributable to the opera.tion itself. 

~ r ornere, Mayo Roh~on, and IIertn.ux recommend extirpation of ure
tln·a/ slrictur1-1.-;, a. mode of treo.tment which is said to have o~igina.tecl w ith 
Krimcr, in 1828, and which, I confess, seems to me unjustifiably severe. 
:\Jeusel and Keyes bave supplemented extirpation by transplanting a flap 
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from the prepuce, so its to provide a roof of thin integument for the cllifi
cient portion of the urethra. A better plan is that of Guyon, who exci:-.t'" 
only the floor of the uretbm, wbicb is tbe usual site of stricture, and clo~e,. 
the wound with three layers of sutures. 

III. TREATMENT or STRICTURE CO:\tPLICATED WITll RETENTION OJ.' URno:. 

When permanent narrowing of the urethra exit'lts, a very ~light cau:-;l' 
may at any moment lead to complete retention (see page 1050). Undt>r 
such circumstances, tbe sufferings of the patient are very grent, u.nd it 
becomes necessary to adopt prompt and effic ie11t means to evncunte the 
bladder. 'l'be best course to pursue is, I tbi11k, at once to etherize tlw 
patient, and, wbeo full relaxation bas been obtained, to a~certain the cxart 
locality of the stricture by the introduction of a No. 13 or J -l catheter, aud 
then attempt to pass a small flexible or metallic instrument, trying variou"' 
sizes in suC'cession, and taking- e,·ery precaution not to produce laceration 
of the urethra. If a catbP.ter cannot be passed, perhaps a !;mall boug-ie 
ma.v he made to enter the nretbra, and it will often happen that when th i ~ 
is withdrawn, after remaining a few minutes, a, small strea111 of urine will 
follow. The snme end may also be attained, in some institnces, by pres:-. 
ing for a few minutes with a sound against the face of the strirture. 
)Iacoamara believes that there is in the urethra a vermicu lar movement 
towards the bladder, and maintains that if a small catbetel' can be fixed in 
a str icture, it will in the course of an hour or so make its own way through 
the obstrnction 

If a filiform bougie can be introduced into the bladder, a catheter can 
readily be nrnde to follow, in the way described at page 1056, when tilt' 
urine can be clra wn off, and the snrg-eon may at once proceed to treat till' 
stricture by either rupture or internal uretbrotomy. Sir Ilcnry 1.'bomp!'lOll 
has de,·ised, for use in the::;e caf:.es, a probe.pointed cathf'ter, tbe beak of 
which h• as slender as the most delicate metallic probe. 'l'he instrument 
is doubtless an efficient one in skilful hands, but seems to me le~s adapted 
for genera l employment than the tiliform bougie used in the wa_v which 
has been described. Dr. F. N. Otis emplo_ys a probe-pointed "dilating 
catheter," with a" testing syringe,,, which by withdrawing a small quan
tity of urine shows conclusively when the instrument has reached the 
hladcln. This catheter may Ue guided through a very close stricture by 
threading it over a filiform bougie of extra length. 

If, after a patient trial for half an hour or so, no in strument can be iotro
duceJ, or if prolonged but fruitless attempt~ at catbeterization ha,,e bren 
already made by another snrg-eon, the patient may be placed in a bot bath 
until faintness is induced, nod then put to bed, and wra1>ped in blanket:-;, 
with bot fomentations to the pubes aud perineum. He should be brought 
thoroughly under the influence of opium, or, if this drug be for any rea1iOll 
contra.indicated, may take the muriated tincture of iron in the "·ay clirect('c\ 
at page 1047. 

Under this treatment the bladder will, in the lnrge majority of in~tanccis, 
relie,·e itself in the cour:se of a few hours; but shou ld it not do r;o, the 
patient must again be etheriu•d, and the attempt to afford instrumental 
relief carefully renewed. Jf the surgeon's efforts are still umrnccc::isful. 
more decided measures must he adopted. No precise rule con be giYen a,.. 
to the length of time during which delay is ju:::,tifin.blc in these cases, nor 
can tbe surgeon judge accurately of the degree of vesical distention by the 
size of the tumor which the bladder forms in the supra-pubic region; for, 
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in cases or long-standing stricture, the organ is often thickened and con
tracted, and may be dangerously distended by an amount of urine which, 
under other circumstances, would be insigniticant. The clangers of delay 
are very great, and I believe cxc:eed those entailed by a skilfully pc:rfol'med 
operation. Apart from the ri sk of rupture of the bladder or urethra, seri
ous injury cannot but be inflirted upon the ureters and kidneys, by the 
damming up, cveo for a few hours, of the urinary secretion. 

'l1be operations which may be employed for the relief of retention de
pendent upon org'anic stl'icture, are forced cathctcl'izatiou, perinea! section, 
tapping the urethra behind the stricture (Cock's method), and tapping 
the Ulaclder-throu,!.{h the rectum, above the pubis, or thl'ough the pubh.: 
symphysis. The first metbod (forced cathetcrization) is now, happi ly, 
seldom resorted to; it is very uncertain, and extremely dang-erous-and 
should, in my judgment, be utterly bani~hed from practice. rrhe operat ive 
procedures employed in all the other methods mentioned have all'eady 
been described, and it only remains to indicate the partirular cuses which 
call for one mode of treatment rnther than for another. If swelling or 
other signs of influmm ation in the perineum lead tbc surgeon to ::mppo!:'c 
that ulceration or rupture of the urethra may have already occurred, and 
that urinary extravnsat ion i:' therefore imminent, if, indeed, it has not 
o.ctuall.v taken place, one or other of the perinea I operations should be pre
ferred, and the choice between these should, I think, rest upon the orig-in 
of the stricture1 whether gouon·hreal or traumatic. For the former, Cock's 
operation may he resorted to as being easier, and, under tbcse circum
stances, quite as satisfactory as the perinea! section; for, by di\·ertin,!!' the 
course of the urine for a short time, the stricture will, in nil probability, 
become quite amenable to dilatatiou, or to one of the otber met.bods used 
in the treatment of permeable stricture. If, however, the str icture be of 
traumatic origin, it is, I think, better to perform perinea! section ; for this 
form of the disease is always very intractable, and it is, thernfore, better 
to employ a radical remedy at the outset. 

If, on the contrary, there be no reason to fear urinary extravasation, it 
may be thought better to employ tbe aspirator above the pubis, or, if this 
in1'trument be not at hand, to resort to puncture of the bladder t hroug h 
the rectum-which is usually, in these cases, an easy and safe operation; 
nfter a few days, the strictu re can be dealt with by either dilatation, rup
ture, internal nrethrotomy, or external division, as may be thou .~ h t proper. 
Jf, from tbe size of the pro.state or the contracted state of the bladder, the 
rectal puncture should be considered undesirable, the next best course 
would he to open the uretbra behind the seat of stricture; or, if t.bedisease 
were of traumatic orig-in, tbe perinea! seetion might be preferred, for the 
re:uwns already mentioned. 

Ruptures of the Bladder and Urethra are among the graves t 
f-lequehe of retention of urine from organ ic stricture. Rupture of lhe 
Bladdu (which is very rare) may g ive rise to pcl'itonit.is, or, if t he rent 
be at a. part uncovered by the peritoneum, to cxtravasation of urine within 
tbe pelvis; in either case the acci_dent is usually, though not inv ar ial~ly 1 
followed by death, three out of eight cases referred to by Gauley bemg 
reported as recoveries. Rupture of the Urethra almost invariably occurs 
at the membranous part of the canal, the urine which isextra.va~ated then 
making its way into ~he t issues of the perineu1;i:i, scrotum, gT?in, and 
anterior abdominal panetes, and more rarely passing backwards mto the 
tissues of the ischio-rectal fossoo and buttocks. 1.'be tr~atment of these 
accidents bas already been described at pages 421 and 429. 
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Stricture of the Female Urethra is a very rnre affection, only 60 
cas.es, according to Genounlle, ba\·ing bc~n recorded. It may re~ult from 
gonorrbrea, or from the cicatr ization of a chancre or chancroid, but i~ more 
apt to be caused by tbe inflammation following traumatic injuri e~, partic
ularly from the use of forceps, 01· tbe pre!'\~mrc of the fretnl bead in child
hirtb. The seat of the stricture is usually at or very near the mentu~. 
The treatment cousis ti:; in dilatation, aided. if ncce~i::ary, by a slig-ht inci
sion with a probe-pointed knife. Genou\•ille recommends complete urc
tbrotomy. Jo a ca:-e of 5-tricture of the female urethra., com plicated with 
retention, in which rathetel'ization prornd imposs ihle, Curling re:-ort.cd to 
puncture of the L>ladder through the vagina. R. Newman reports l:levernl 
cases cured by the 11 f'.e of elec:tricity. 

Introduction of the Female Ootheter.-The female catheter is shorter 
and less curved than the instrument used for the male urethra, nnd i:.;hou ld 
be provilled with ring;;, at its open extremity, to pre\·ent the po:-sibility of 
its slipping into the bladder. The catheter should be introduced without 
any exposure of the per:--;on, and this nrn.v be most conreniently done while 
the patient is in bed, with the thighs flexed and somewlrn.t separut1·d from 
each other. The su rgeon !':lands on the patient's left side, and pa,.i-;ing bis 
left hand beneath the flexed limb, introduces hi::. forefing-N between the 
nymphre, bringing it from behind forwards, until it touches the spare be
tween the entrance of the vagina and orifice of the urethrn, the promi
nence of which is easily recognized by the touch; t.he catheter is then 
introdur:ed with the rig-ht hand above the Orxed limb, and, guidrct npon the 
lrft forefinger, ~lips without difficulty into the bladder. 'l'he whole opern. 
tion is done under the cover of the bedclotbe:'1. Ju cases of malformation 
or obstruction, the introduction of the catheter ma.y pro\'e more difficult, 
and may ernn be impracticable without exposure of the part; ~hould re
lent.ion occur under ~urh circumstance~, no false sen~e of modest\· should 
})l·c,·ent the adoption of whatever course may be necessary for the i>atient's 
relief. 

TU;\IORS AND FJSSURES OF TUE URETITRA. 

Tbe older writers attributed mo~t ca::;es of urinary obstruction to the 
ex istence of tumori. of the urethra, which they called rarimcles or rornos
ities; but in the lig·ht of modern pathology, true tumor:; of this past 
must be considered very rare. Ju many instances, "·bat have heen called 
tumorR are merel,v cluster:'> of prominent vascular granulatiom;;, which, a.s 
in ot.her mucous membranes, occasionally result from long.continued in
flammation. True urethral tumors are, however, occasionally met witb, 
helonging chiefly to the popilla1·y and .fibro-cellttlar varieties. 'J'bc pap
illary growt h:; arc principally seen near the nieatus, and are mucb lessc:om
mon in the n.alc than in the female sex, while the fibro.cf'llular or pol_vpoid 
tumor;:o; are cbieA_v limited to the pro::itatic part of the male urethra. 1'ttbrr
culous and cancerom; deposits, a.l.!':o, are occasionall~· seen in the urPthru i 
but are usually seeoudary to similar formations iu i:be kidney, bladder, or 
prostate. The treatment of the vascular papillary g-rowths whic:h are 
seen near the mea.tus, and which alone arc likely to be recognized duriaA" 
life, consists in excision, ligation, the application of caustics (of which the 
best, according to Dr. Edi::-, are chrom ic and carbolic acid:;), or the u~e of 
the actual or galvanic cautcry. The latter is the 1rnfest remedy for the 
vascular tumors of the female urethra, exci~ion being, in this locality, at
tended with some risk of hemorrhage. If the hot iron i::; used, the sur
rounding parts should be protected wit.h a wooden spatula. Should spas-
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moclic contractio n of the urc. 
thrn persist after removal of 
the growth, forcible dilatation 
(as recommended by Richel) 
may be resorted to. and the 
~ame plan nm~' he ndopted, as 
advir::ed by SpicJ..!Clbe r,!?, in the 
trenlmeot of fi."sw·t> of the fe. 
male urethra, a condit ion anal. 
ogous to the fi:::~ure, or painful 
ulcer, of the rectum (see page:s 
9.U, 1024). According to 
Skene, many of the so.called 
caruncle~ or· \"Rf'cular growthi.;, 
observe<] near the mC'atus of 
the female urethra. arn reallv 
in4ances of nn inflamnrntorJ 
condition of certain g-Jand:0; 
found in th1.1tp11rt, to be treated 
by r1rn:->tic appli<:ation~, or by 
~litting up the ducts of the 
l!'lan1l~ a:'i in fi~tula in ano. 
Dr. R. H. lf ane records two Fie;. 626.-Papillary tumor or 1lie remale urethra. 
ra"e" of papillomn of the rnale (Uom:s.) 
urcthra, sucee~~fulh7 treated 
h.~ applyiug the acttial Mutery through an incision lnyin~ open the penis 
from its dorsal ~urface. After destroying the growths, the wounds were 
closed with barelip piw~. 

Un1~ARY FISTULA 1~ TllE ~bLE. 

Urethral Fistula.-Fistulous communications between the malr 
methra aud the external ~urfoce of the body are not unfrequently met with 
in cases of J ong-~tanding st ricture. There may be one or se\1 Nal external 
opC'nings, and the~e may be !-iituatecl in the perineum, scrotum, or lower 
!;urface of the penif.t, or e,·en in the tbi,!?hs, buttocks, or abdominal wall 

The treatment mus.t be directed in the first pince to the cure of the ~tric
ture, for the abnormal openings cannot be expected to heal while any 
Ob!l-truction to the nn.. 
tural course of the 
urine remains. Simple 
dilatation will in manv 
ca:--c~ be sufficient, rind 
it often bappen1' that, 
when the normal cnJi. 
bre of the nrethrn has 
hecn restored, the fis. 
tula will heal of itself. 
Jf the ~tricture is very 
hard and cartila:.rinous, 
or peculiarly irritable, 
or if, though easily cli. 
lated, it constnntly 
tends to reeontract, it F 10. c21.-Crinary fi~tulre In the n111le. (LtsTo:q 
will usually be achisa-
hle to resort at once to external di\'ision (Syrue'::i. method), which promises 
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better results under these circumstnnces than either rnpture or intrrnnl 
urethrotomy. If the strictu re be impermeable, the perinea! section mu~t 
he pcrforn1ed as n Inst resort. If the fistula Rtill persist after the cure of 
the stricture, specia l means mu st be adopted fo r its treatment. It is often 
recommended to rer.a.in a catheter in the bladder, iu these cases, so as to 
prC\'COt a ny urine from et:capin7 throngb the fistula; but the plan very 
se ldom succeed~. for the reason that a small quantity of urine ioniriably 
t rickles along~id e of the instrument, and thus defeats the object in view. 
Cbiene employs a catheter with an fnclin-rubber tube attached, passin:r 
into a bottle placed on the fl oor i a s iph on act ion is thu:. established, and 
the bladder is kept empty h_v drainage. W . 'l'homson effected a cure in 
oue case by mainta inin g draina.ze tbrollgh a supro.-pubic opening. It. i~, 
however, ordinari ly better to teach the p:it.ient to use a g-um-elastic catheter 
for himself, when, if be can be induced to co-operate with the ::ur.zeon by 
not, under any circumr.:tances, urinating except t hrou.zh the instrument, 
the fistula w ill probably heal without difficulty under simple dre!:lsing. 
The special treatment of urethral fistuh:e varies accordi ng as they arc 
seated in the perinea I. ::crotal. or penile portions of the urethra. 

1. Perinea! Fistula.-If of sma ll s ize, a perinea I fi 5tula may be in
duced to heal by in troduci ng a fine probe coated with nitrate of si lver, or 
(which is probabl.v the most efficient means) b~r the application of the gnl
van ic ca utery . If there be several external open io g-s, n good plan is to 
connect them together with an oakum thrt!ad, introduced by means of an 
eyed probe; wh ile, if this fa il , it may be necessar.'' to lay open the smaller 
s inu ses by incision upon a grooved director. If the fistula be a lar,!!e one, 
its edges may be touched with stronr, nitric ac id, so as to make a superfic ial 
sloug h, which, w hen detached, w ill leave healthy gran ula t ing ~urfaces; or 
the edges may be deeply pared, and bron_!!ht together with metallic sutures. 
Voillcmier and Guyon recommend that t he fistula a nd surroundi ng ti.ssue 
shou ld he cnt out hy means of curved incisions meeting in front and behind. 

2. Scrotal Fistula, on account of the Ja.x condit ion of tbe parts, 
usual ly requires to be free\>' laid open, wben it will prohably heal by 
granulat ion; or the edges ma>' be deeply pared and the adjacent tissur-=. 
dissected up, so as to form broad and t bick flaps, wbich are then to be nccu
rately broug-ht to.a-ether in the median line with deep a nd superficial sutures. 

3. Penile Fistula is. the most intractable form of urethral fistula, and 
can r::eldom be cured w ithollt a plastic operat ion. In some cases, however, 
success may he obtained by touching- the edges with nitr ic acid, and hold

ing the g-ranulating surfares 
to~<'I her with serre-fines, afte r 
the cll1 tachment of the slough. 
The contact of urine must be 
pre\'ented b.v keeping a fnll
sized catheter in the blndder, 
or, which is usually better, by 
the frequent introduction of <t 

flexible instrument. DiP_ffen
bach 's lace-sutai·e may a\::.o be 
applied witb adrnntage in .some 

cases. The ed ,~es of the fi;.;tula are flrst blistered with the tincture of can
thari<les, and the cuticle is scraped off with a sc:ilpel. By repented iatro
ductions of a small cur ved needle, a waxed silk tbreacl is next carried 
subcutaneously arouad, but not across, the fi::;tuln., at a distance of about 
a quarter of an inch from its margin, w hen, by drawin.~ upon both end..; 
of the thread, the opening is puckered up like the mouth of a purse, nncl 
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secured with a knot. The suture mav be removed after three or four 
days. E. Noble Sm ith has reported a ca'se in which a cure was effected b\r 
the application of a strong solution of nitrate of silver (3j-f;5jJ to th"c 
tirelhrol as well as to the external orifice of the fistula. 

4. Blind Urinary Fistula is the nnme g i,•en to suppurating tracks 
opening into the urnthra, but having no external orifice. The t1·patment 
consists in laying- open the sinus, and then proceeding as in the caF.e of an 
ordinary urethral fistula. A s imilar affection is described by Skene as or. 
curring in women, and as curable by dilating the canal and using astrin. 

gcti:~ti~~i~~i~sty.-'l'he s imple urethroplnstic operations occasionally 
required in cases of perinea] and scrota l fistula have just been mentioned. 
More complicated procedures are, howe\'er, often needed in the treatment 
of fistulre in the penile portion of the urethra. 

I. A good plan is to frf'shen the ecl,!!E'S of the fistula, and clisRect up Jong, 
bridge-like flaps, which are tben stitched tor.rether o,·e r a slip of India. 
rubber, or, which is better, a piece of thin lead ribbon tFig-. 629), so as to 
prernnt the contact of urin e. This operation is said to have or iginated 
with Dieffenbach. 

2. Alliott, S~_;alas, Nelaton, and others have succeeded in curing penile 
fistulro by dissecting up the integuments around the opening and sliding 
them over the latter, after freshening its edges. 

3. Astley Cooper operated by paring the eclg-es of the fi~tula, so as to 
form a qua<lrilateral wound, which was then clo~ed with a flap of similar 
form, borrowed from the scrotum. 

FI0.629.-L'rethropla..~ly ; Dielfe nhaeh's 
mei hod. (Ea1c11s~:N. ) 

F1G. 6:.IO.-l' reihropla~ty; Le Gros Clark's 
method. {ERICHSEN.) 

4. Le Gro~ Clark pares the edges of lhe fistula, and closes it by cfo::~ect. 
ing up flaps from each side and joinin~ them iu the middle line by mean:'\ 
of the clamp or quilled suture. Somewhat s imilar operations are attributed 
to Revbard and Delorne. 

5. R. F. 'Veir, following Langenbeck and Szymanowski, has succeeded 
hy in\·erting an oval flap from one side of the fistula., aucl pocketing it in 
a µ-roove upon the other s ide. 

Wha.te\'Or plan be adoptc<l, it may, pcrhnps, he thought ad\•isable to 
divert the course of the urine for a few days, by puncturing the bladder 
through tbe rectum, or, better, by opening tbe urethra in the perineum, a:; 



1068 DISEASES OF THE URETllRA AND URINARY FISTULA. 

has been done by SC:ala:;, Ricord, nod Thompson. The re~ult~ of all th~~e 
operations a.re apt to be di~appointing; 82 cn.,,es tabulated by Czerny ga\•e 
in all but 35 recoveries, and in many of these the duration of treat111e11t 
wn" mor<' than a rear. 

Urachal Fistula.-rt occa.sionull.'· happens that tl1C' urachus remaim1 
patulous and allows a discharge of urine from the umbilicus. 1-'bi;.; rare 
condition, of which I hM·e seen but two or three examples, ha:. been effect· 
ually remedied by GnCniot by the application of li_iraturcs and cau~lies so 
as to occlude the umbilical openiug. Jacol>y bas eO'ected a cure by the use 
of the actual cautery, and Rose by means of a plastic operation. \Vor..;t(>r 
has in the same war cured a case of urachal fistula opening between the 
umbilicus and pubes. The lig-ature and cautery combined prove·J effectual 
in a case sent to my cliniq11e b.v Dr. i\farcy. If the fistula he complicated 
hy the exbtence of pbimo::;is, this should be relieved first, when the urachal 
opf"nin.z may close of itself. as in a case recorflNl bv Charles. 

Vesico-rectal and Urethro-rectal F istul re have already been 
considerf"d (8ee pa7e 937). Nielrnnr.; records a case of ve:.;ital fistula in 
which a cure was effected by operation, afler preliminary osteopla::itic resec
tion of the anterior part of the pelvis. 

URINARY FISTULA JN TilE F.t:)[ALE. 

Of thi~ there are five \'arieties, the urelfn·o-uaginal, the VP.'iico-uagino.l, 
the vesfro-utero-vaginal, the urete1·0-vaginal, and the ve;;-ico-utP-rinefi.'itula. 
'l'he localitv of the fistula in each case is indicated by the name. The 
('a1tsP;; of Lbese fistul::e are direct injury, ahsces:;, ulceration, and sloughing" 
clue to prei'i.sure, as from the child's head in laLor-the latter heing by far 
the most frequent origin of the affection. '!'he const1quence?.i of lhis condi
tion are extremely au no.r ing to the prtti<•nt i incontinence of urine is almost 
constantly pre:--t.•nt, leading to excoriation of the g-enital organ$ and thi:.d1s, 
and giving rise to an ammoniacal odor which rPnder;; the patient ao object 
of loathing to herself, if not. to all around her. The diagno.'iis cn.n be made 
h.v placing t.be patient on her elbowi-; and knee~, and exposing- the part by 
drawing away the opposite wnll of the vagina with a Sims's or llozeman's 

duck.billed spC'culum (Fig. 631); if the fistula he \'ery 
i::.rnall, it ma\· elude detection unless the bladder he 
injC'ctcd. whiCb may be done with 1;implc water, milk, 
or a weak infusion of madder or indi;:o. 

The com;ideration of the treatment of the vesico
va: . .dnal and other varieties of urinary fistula met with 
in tl1l' female sex, belong-s ratber to the department 
of Gynrecology than to that of Geneml Surgery, and 
I !"halt, therefore, content myself with indicatin,sr tbe 
princi1)lcs upon which the various modern operation$ 
for the relief of tbese a!Tections are founded, refer4 

rin.z the reader for more detailed information to lhe 
exc:cllent work5 of Simpson, Sims, Brown, Emmet, 
Byford, Thomas, A.znew, Goodell, and other writers 
on these subjects. Until within a few yenrs, the:-:e 
affections were .zenerally considered incurable, aud it 
is chiefly through the labors of Americnn ~urg-eoa:s 

FJG. 63t.-Duck4bi1lcd that the operati\•e treatment of vaginal fistulm, from 
s1Jeculum. being· the opprobinm of 001· art, has been made one 

of the most successful procedures in the whole ran~e 

~:a;u::;;~;lp~·';~~~i1~e;ly ;~i~~i~~;;;~sJ~i~1!i·st~;n~:~\~:~~~i~~s~~~~~~~~~~~'ts~ 
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nnd .Mettauer, of Virginia, and the brilliant rt!sults afterword~ obtained 
by Mario~ Sim~, whu, in 1852, as justly remarked by Thomas, combiued 
the essentials of success, and ploccd the operntion at the dispo~a l of the 
profes:-:>ion. Since th is time the suhject has Uecn illui;trnttd both at hon1e 
nod abroad, by Bozeman, Emmet, Schuppert, Briggs, Agnew, Simpson, 
Brown, Bryant, " 'ells, Kidd, 8imon, Ulrich, Neugebauer, nucl many 
otber Flurgeons. 

Jf a urethra-vaginal or vesico-vnginnl fistu la bP. very small, an attempt 
may be made to effect its t.:losure by the npplicntiun of the actunl or gal
vanic cautery, or by touching t he edges with n itric nc id and holding them 
together with !3e1·re-fine.~. a plan whieh has been recommended in some 
cases by Sir Spencer ".ell~. '!'he large nrnjurity of fi~tulre, however, 
require an operation, whieh essentially conisbtis in paring the edges of the 
opening, and npproximating the raw surfaces (preferuLJy in a tram;q•r:-e 
direction) by means of sutures which arc left in place unti l firm union has 
occurred. Th is plan is; mort: generally applicaUlc tbao any of the flap opera
tions which have IJeen su:rgested, though these may be occasionally useful iu 
particular cases. 'l'rendelenburg and l\h:Oi ll have operated through a supra
pubic opening, but the fistula is 11::.ually uttncked from the vaginal $urfoce. 

Operations for Urinary V agin a l Fis tulre.-The points which 
require special co11s.ideration arc- t . The pos it io11 of the patieut; 2. The 
mode of exposing tbe fistula; 3. Paring the edges; 4. J ntroduction of the 
Ru lures; 5. l;'astening- the suture::s; 6. Use of the catheter during the 
after-treatment i and 7. 'l'be tin1e at which the sutureo ::; hould bt' removed. 
The patient should be prepared for the operation by attending to tile ::;tate 
of the general henlth, by subduing local inflammation, and Ly di,·iding 

~n ~l~~~a ~t~i~~~lt~~ ~~1s 81~~~1 31~~ l~td i1 :~ ~~1;:~~~~~ i ~:~et l:1~gs1~1tc~e0s1~~~·, ~~~dt~t~: ~1~1:1~~ ~ 
given on the morning of' the operation; while to avoid the buffering, both 
physical and mental, to which th is would otherwise nccc:<:-arily give ri:;e, 
the patient shou ld invariably lie amesthetizet.J., unlel:is there Uc some special 
reason to the contrur.v. 

l . Position of the P a tie nt.-The heist is, I think, a modification of 
that knO\\'U as tbc knee-elbow pol:iition, tbe paticut being supported upon 
pillows, or on a well-padded double.inclined plane, wit h the bip:s elevated, 
the head and ohoulclers depressed, and the thigh~ wit.J.ely t:;epnrated and 
held apart by assistants i Sims and Emmet, ho,,·e,·er, prefer a semi-prone 
position, tbc patient lying partly on the left .side'' ith the tbig-h:s tlexed
the right mt her more than the left-and the Lreast resting upon the taL!t•, 
while Simon adopts tbe supine po~ition, with 
the hips and thighs much raised, nnd Wells 
recommends the ordinHy lithotumy po:;ition, 
with the bands and feet fa.stet1ed togetht:1' 
with bnndag-es or strap::. 

2 . E x pos ure o f the Fistula.-This 
may be done with an ordinary Sim~'s ~pecu
lum, beld by an assbstant, or by n1eans of 
Emrnet's modification of that in:;trument, if 
tbe semi.prone po:-<ition he chosen, or by a 
similar modification described bv Wells, if 
the patient be placed either on ·her back or 
ia the position here recommended. These Fm. 632.-Emmet'~ ~ 11ccuhnn. 
modificatio ns of Sims's speculum cons ist in 
tbe adaptation of a fenestrated blade, which fits over the buttock or sacrum 
of the paticnt

1 
an<l thus keeps the instrument in place without the aid of 
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an assistant. A brig-ht light is necessary for lhc operation, the be"t illu
mination being afforded by placing the operating tn.ble nenr a hi~h win
dow; if this cannot be obtained, an Argand lamp and rdl~ctor may bl• 
:s ulJ!?-tituted. 

3. Paring the E dges. -This may be done with either kni\•t.·~ or 
:-:c i ~sors, according to thtJ fancy of the operator i it is convenient to have a 
double-edged knife, cul'\'ed on the Hat, and others with the bladet1 bt•nt nt 
an angle with the shaft (Fig. 633). The sides of the fistula mny be 

r·w.633.-Rnifc(or,·esico-vaginalf1&tula. 

stead ied by means of suitable forceps, or 011e or more hooks with long 
bandies, while the paring is effected by transfixing the part with tbc knife, 
ftnd cutting fir:;t in one and then in the oppo.:;ite dircctioo, so that a com
plete ring is denuded. In doing thb, some surgeons cut perpendicularly 
to the plane of the \'esico.vaginal septum, while other::; bc\•el the edges by 
(·utting in an oblique direction, so as to spare the mucous membrane of the 
blaclcler. Langenbeck and Collis advised tbat the edges of tbe fistula 
shou ld be split. so ns to obtain a broad raw 1:rnrface without cutting away 
anv t issue whatever. Pl'Ovided that a brostcl surface be obtained for adhc
sio~n, it.. probably makes little difference which partieuht.r plan is adopted 
l3eforc proceeding to the next step of the opera.ti on, all bleeding should be 
clwckcd by torsion , b.Y pressure with a piece of sponge mounted on n 
handle or "sponge.bolder/' or by throwing in a stream of cold water 
with a syrin:re. 

4. I ntr oduction o f t h e Sutures.-The material generally chosen 
for the i:'>Uture in thi::; country i~, in accordance with the practice of Sims 
and Bozeman , silver wire; and this seems to me, upon the whole, prefer
able to th~ other substance~ u::;cd for t.he pu1·po~e. Simon1 bowcver, em
ploys a silken and Ulrich a hempen suture, while Wells considers, and 
probably with good reason, the choice of materia l mucli less important. 
than bas been commonly supposed. Wutzer employed the harelip pin 
n ncl twisted suture, and the same plan, with various modifications, ha~ 
heen since adopted by .Metzler, Mastiu, and \Vatson. 'l'he suture~. whether 
of !'.-iilk or metal 1 may be conveniently introduced wilh short, well-curved 
needle:;, held by suitable forceps, or with needles eyed near the point, and 
mounted in handles, like tbe ordinary ure,·us needle. Sometime~ tbe oilk 
or wire n1ay be threaded upon two needles, each of which is iutrocluced 
from the vesical surface of the fistula; or an eyed needle, threaded, mu.y 
he pn:sscd through one mn.rgiu, and a notched needle, untlll'ended, through 
the other-the loop of the tbrl"ad then being caught in tbe notch and thus 
drawn through i or, again, the surgeon m:ty adopt a plan similar to that 
of )lr. Avery, in the operation for cleft palate (:-;cc page 848). Dr. Jo!:iepb 
Bell employ!-i steel points welded to the wire, so as to learn no projecting 
:-;boulder and to require no threading. Special needles ba,·e been <lcvi:-ctl 
for this operation by Druitt, Startin, and other:-;; but I nm not aware that 
they posse~s any superiority over the simpler implements abo\'e recom
mended. 'l'be passage of the needle from within outwards ma)' be aided 
hy St<·adying the part to be tran.sfixed with a blunt hook bent at nn angle 
to its shu.ft, and, when wire is used, ad.,.·antage may be derived froru draw
ing it over a notched "feeder," which preventi=; it from cutting throu~h the 
margin of the fistula. When the edges have been bevelled or spht, tbe 
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tiUlures s hould be passed so as not to encroacb upon the \·esical mucous 
membrane, I.wt tbis may be included when the fistula has been pared per
pcnclicula.rly to the septum. The sutures should be passed about half an 
inch from the free margin of the fistula, and shou ld be abuut a s ixth of au 

FIG. 634.-0rieration for l'l"llCO-\'aginal tiuula; !utur~ in po~itlon. (Srno:s.) 

inch apart. rrbe fibtula should , if possible, be closed in a transverse direc
tion, so n.s to form a cicatrix at rig-ht angles to the long axis of the vagina. 
A single set of sutures may be used, or a deep and a superficial set, accorcl
in~ to thC' fancy of tllC operator. 

5 . Fastening the Sutures.-If of silk, tbe sutures are to be tied in 
an ordinary ~Ur,1.!eon's knot, all the knots being made on the same side of 
the fistula; wire sutures may be convenieutly clamped with perforated 8hot, 
or twisted with the fingers, or, if the fistula be higb up, with tbe "wire. 
twister" devised by Coghill (Fi:r. 635); or the cnd8 on e ither side may 
be passed through a metallic plate and secu red witb shot (as in Sims'~ 
earlier operations); or Bozemun's ing-enious modification, known as tho 
•·button-suture," may be substituted (Fig. fi36); or tbe l'i urgeon may 
employ one of the many shields and splints wbich ba,·e been devised by 
Simpson, Brown, Agnew, and others. In the majority of cases, however, 
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the simple interrupted suture will, I think, be found more satisfucton· 
than any other. As a test of the accurate ('losore of the fistula, an atLcuqit 

ma~' he made to pass a probe between the stitche~. 
c111<l the bladder may Le injected with milk or colored 
water. 

6. The Catheter.-li is by the larg-e majority 
or writers thought very important to introduce a 
cathctcr-Sim s's "sigmoid" im;trument (Fig. 56~) i:; 
the best-immediately after the operation, and to ke(lp 

Fm~-~~~~~~1;'.ll's it in place during the after-treatment. Simon, how-
ever, hofa di:..:can.led the catheter altogether, except ill 

cases o f retention, when he introdu ces the instrnment at intervals of three 
or fou1· hours; while "Wel l:3 iutroduces at lir,:;;t a small ,-ulcunite catbctL'r, 
but removes it as soon as it causes auy irritation or di:3comfort. Jn thi:3 
country, the principal ad,·ocates of the disuse of the catheter are Dr. 
Schuppert and Dr. Briggs. Jf the ca.tbeter lie used, great care must be 
taken not to let it hecome clogµ-cd witb mucus. 

7. Removal of the Sutures.-Tbis may be done while the patient 
is in the semi-prone position. Silk sutures should Uc witbdrnwn about 
the 6th or 7th dlty, and wire sutures from the 8lb to tbe 14th; it i:3 better 
to retain tbem unncces.:iarily than to remove them prematurely. 

'rhe bowels Rhould be locked up with opium for about two weeks.1 and 
cleanliness insured by dnily syring-ing of the vagina. Jf the urine be 

a111moniacal 1 the patient should take benzoic acid 
a nll borax, and the bladder may be washed out 
thrnugh a double catheter. 

Modifications Required in Special Cases. 
-When tbe fistula is pluccd in the upper part ol" the 
\·e~ico-,·agirial septum, care mu~t be taken not to 
implicate the ureters in the operation. Neglect of 
t hi:-; precaution may lead to failure, from the ureter 
opening- into the \'agiua abo,·e tbc cicatrix, or even 
to tleath 1 from occlusion of the ureter and con~c
quent un:cmia. For vlero-vag"inal li:3tuhc, l'anin 
turns the di:3placed distal extremity of the ureter 
into the bladder, :rnd tben doses the \'Oginal opcninl!, 
while Laocluu recommends that an attempt sbould 
be made to p1tss a catheter from the bhtclder through 
the ureter, the opening in which is tben to be clo:-L·d 

~;~~~!£~:~~~:~:/~~~~ ~~·:\0t~~·~; 1;::::~1~fc~~~ ~11;:0~:~1~i~0c~<t1~n~~ ~~i~~~~~ t~::.~ 
Uladcler, so a.s to con\'ert the case into one of ordi

nary vesico-vaginal fistula. In cases of vesfro.ulero-vayinal fititula, tl~e 
anterior lip of the uterm1 1 or possibly the posterior lip, must be uti~izecl HI 

closing the opening i in the latter ca~c. the patient is rendered ~terile, and 
the menses es.:ape through the urethra. Jo cases of vesico-uterine fi:3tula. 
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~Fig. 637), the ant~rior lip of the utf'rus mu:.;t be slit up until the opening 
1~ exposed, when HS edges may be freshened and united with sutures. 
For very great deficiency of the \'esico-rn~riual ~eptum, the operation of 
lran:sven;e oblile1·ation of the vagina (Fig. 638), as employed by Simon and 

FIG. 638.-'T'rans,·er~eolllllera tion of the \':tgina. (~mo,...) 

Bozeman, may be necessary; this consh;;ts in paring the anterior lip of the 
Hstula, and attaching it to the previouRly drnuded po!::terior wall of the 
\•agina, so as to completely clo~e the orifice of thi::; canal; the menses i:;.ub
sequently e::.icape throug-h the urethra, but the patient is rendered ster ile 
and unfitted for ~exua l congress. Hence, when applicable, a better plan, 
nlso snggestPd by Bozeman, is to cndea\·or to lessen the antero-posterior 
din.meter of the fistula by daily dragging down the neck of the uterus, 
with forceps, for some weeks prior to the operation, which is then per
formed as in an ordinary ea:.;e of vesico-utcro-\•aginal fistula. 'When the 
fioor of the uretbra if< completely destroyed, as well as the vesico-vngina.l 
scptnm, it may be nece~f<ary to pare, or p;lit, and unite the ln!Jia, as in the 
operation of episiorrnphy (see ()hap. XLVlll.), so a8 lo close the vulva 
t•xcept at its anterior portion, \\·here an opeuing must be left for the c:::cnpe 
of the urine and men$eg, incontinence being pre\•ented by the adaptation 
ora suitable trus~. This operation, which 1 have myself resorted to with 
advantage. may be supplemented, ns .suggest~cl by Maunder, by .tnppi11g
the vag-ioa through tlie rectum and rntroducrng a tube, so as to insure a 
free exit to the urine until tbe union of the raw surfaces is complete. 

68 
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CHAPTER XL VIII. 

DISEASES OF THE GENERATIYE ORGAKS. 

DISEASES OF THE MALE GENITALS. 

~LHFORMATJONS OF THE PENJS AND SCROTU;\I. 

Congenital Adhesion.-'l'he penis is sometimes bound down to the 
scrotum by a web of skin extendi ng from the lower surface of tbe organ to 
the rapbc; the treatment consists in divid in g tbe web, a nd bringing the 
edf!eS of the wound together in n longitudinal direction (as successfolly 
done by Bouisson), or, if this be impracticable on account of the shortnei-s 
of the attachments, in cardully dissecting the penis from its abnormal po~i
tiou a nd raising it towards the belly, the gap in the scrotu m being then 
filled with a flap borrowed from t he groin or thigh, as suggested b_v Holmel:' . 
.Murphy, of Sunderland, records a case in which tbe penis, in an in fant, 
was apparently buried beneath the scrotum, and was extracted IJy incisions 
and manipulation. 

lncurvation of the Penis (wit b hypospadia) is occasionally met 
witb, and may seriously interfere with procreation: the lreatmenl may 
consist ( 1) in division of t he contracted tissues, subcutaneously, as practised 
by Bouisson, or, it ciel ouvert, as preferred by Duplay; (2) in excising a 
weclg-e-sbaped piece from the dorsum of the organ by transverse incisions, 
and bringing the sides of the wound together so as to raise tbeglaos penis, 
as advised by Physick, Pancoctst, and Gross; (3) in amput ating the head 
of the organ and enlargiug tbe bypospadic orifice, as suggested by Holmes, 
or (4:) in splicing the contracted part, as ingeniously suggested by Goule)". 
·w eir bas, in two cases in which this condition was complicated by con
g"en ital adhesion to the scrotum, successfully resorted to a modification of 
Bouisson's method, whi le Bradley bas operated by making V ·shn.ped in· 
ci.oions on the lower surface of the organ, which was then strapped up 
agoinst the abdomen while cira.trization occurred. 

Fissure or Cleft of the Scrotum, occurr ing in connection with 
malformation of the penis and complete bypospadia, constitutes a \'ariety 
of so-called hermapbrodism; the cleft scrotum represents the labia majoro., 
and the deformed penis the clitor is, and if the testes be retained within the 
abdomen tbe resemblance to the female organs is tolerably complete. These 
cases seldom admit of operative interference, but the surgeon may be called 
upon to express an opi nion as to the sex of the chi ld, and to 1td\'i!-)e as to 
the mode in which it shall be brought up The diagnosis of sex can usu~ 
ally, bot by no means always, be made by simu ltaneous recto.I and \·esical 
exploratio n i if no trace of a uterus be found, and if the supposed vagina 
open d irectly into tbe bladder, the probability is that tbe subject belong8 
to the ru:tle sex. In case of doubt, it would proba.bly be judicious, as 
nd\'· ised by Holmes, to bring the child up as a boy. 
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Pnrnos1s. 

Phimosis may be either congenital or acquired. The condition consists 
in an elou~ntion oft.he prepuce, with contraction of its orifice, prennting 
tht> fo ref.lkrn from being drawn back so as to ('Xpose the g lans penis. 

Congenital Phimosis.-In congenital cases t he contraction is most 
marked in the inner or mucous layer of tbe prepuce, which adheres inore 
or less closely to the surface of the g lans while the skin of the part is com
paratively lax. According to B6kai, adhesion of the inner layer of the 
prepure to the g lans penis is a normal cond ition during ear ly infancy. It 
may ,l?ive rise to many of the i:;ymptoms which are ordin ari ly attributed 
to true phimosis, but may be d istinguished by the readiness with which 
the foreskin can be drawn back, showing that its orifice is not really con
tracted. Phimosis is often the source of great inconvenience, if not of 
posith:e disease. In chi ldhood, it may form an impediment to the flow of 
urine, leading to irritation of the urethra and bladder, and giving rise to 
symptoms of \·esicnl calculus, and, sometimes, to reflex nervous phenomena, 
paralysis, etc. By tbe strnini ng- which it occasion:i, it sometimes pre
disposes to berain. In adult life it may interfere witb the discharge ol 
:-emeo, nnd tlins render tbe patient practically steri le, while, by preventing 
the retraction of the prepuce, it causes an ucenmulntion of smegma, pro
ducing great irri tation of the pnl't, and exposiag the patient to repeated 
altacks of balano-posthitis. Phimosis, moreover, apparently renders its 
subject more liable to the various forms of venerea l infection, and becomes 
n serious complication when venereal di.sen~cs are acquired. It a lso, in 
the opinion of Hey, llolmcs, and ot hers, predisposes to the de\.·elopment 
of rnnl ig-nant c1i$ease of the part. 

Acquired Phimosis may re:-:ult from thickening of the prepuce, fol 
lowing gonorrhreal or cbancroidal infiammation, or may be dependent upon 
the existence of fissu res or excoriations o f the part. In some instances, 
phimosis is complicated with a condition of solid redema of the prepuce, 
1·onstituting- a state of hypertrophy, which, like the analogous hypertrophy 
oftbe clitor is, seems, occasionally, to lie due to constitutional syphilis. 

Treatment of Phimosis.-I n some cases it is suflic ient to divide the 
mucous layer of the prepul'e, whicb is, as. has been mentioned, the part 
chiefly affected in congenital pbimosis, but in many instances it will be 
ueeessary to adopt severer measures, which may be classified under the 
herids of t'nc'ision, exrision. and cfrc11mrision. 

1. Division of the Mucous Layer of the Prepuce may be 
accomplished in several ways:-

(1) Sudden dilatation or rupture of the mucous layer may be effected 
by inlro<lucing the blades of an ordi1rnry pair of drcs.:::ing-forceps between 
the prepuce aud glans penis, one on either side, and then quickly with
drawing the instrument with its blades widely separated i the foreskin is 
then drawn bac:k, and kept retracted for about fo rty.eight hours. This 
plan is snid to have originated with Hutton, and has been highly com
mended by Cruise, who ha:; de,· i:-ed a s.pecial instrument for the opera.tion. 
A t hree-bladed forceps is employed for the same purpo~e by French 
1rnrgeons. 

Erichsen recommends., in cases of acquired phimosis depend ing upon 
fi:ssures of the prep11tial orifice, gradi1al d'ilatation , effected by means of a 
two-bladed urethra dilator, such as is used in the operation of lithectasy 
in the fe mnle. 

(2) '!'he sur;:reon may employ a small pair of scissors, the lower blade 
of which is probe.pointed, introducing this blade between the prepuce a nd 
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glans, l\nd thrustin~ the other or sharp.pointed blade between th(' Janr,.. 
of tbe prc1>uce. 'rhe contracted mucous layer can now be di\·id{'cl i\1 a 
sing-le stroke, the fore~kin being then retracted, as in the previous method. 
This mode of operating- appears to have or ig inated with the late Dr. 
Edward Peace. 

(3) Faure's method consists in forrihly drawing bnekward the skin or 
the penis, and dividing the mucous layer of the prepuce, which h1 th1i..; 
made tense, by a succession of notcbe.s with a pair of probe-pointt'rl 
sci!-:ROrR. 

2. Incision.-This may be done either nt the upper or lower surface 
of the peni~; probe-pointed sciRsors may be ur-:ed, or the surgeon nrny iu
trodnce a grooved director, anrl upon tbis a sharp-pointed curved bbtoury, 
which i::i then made to tra nsfix the prepuce and cut from withi11 outwanl:-:, 
scissors being employed, if necC'ssary, to complete th'• division of tilt' 
mucous membrane. Another plan is to di~pense with the director, gun.rd. 
i11g the point of the bistoury with a small piece of wax until it has renchl'I\ 
the desired point 1 when it is made to transfix and cut its way out ns \w. 
fore. If the incision be made below, the frrenum, if too short, mnr be at 
the !-:nme time divided. 'fhis. met bod is attendeJ with the disadnrn.tag-e of 
Jea\·ing a wing-like projection of pr<>putial tissue oo either side of till' peni,;, 
constituting an unseemly deformity 1 and if, as often happen:,, the prcptH"t' 
~uhsequently bccome5 thickened and hypertrophied, interfering with coit1i..;, 

3. Excision.-The prepnre having been divided wilh a bistoury alont.:" 
the dorsum of the penh~, as in the operat ion by inch.ion, the fl a ils on either 
side may be seized with forceps and cut off in an oblique direction, so a . ..; 
to make an oval wound; the mucous membrane is then attached to tlw 
skin with fine silk sutures, and the part co \·ered with a dressing of dilutl'tl 
glycerine. This operution gi\·es a \·cry good rcault, and is, I think, par. 
ticularly applicahle to thor-:e cases in which the prepuce is in n state of 
solid redema and hypertrophy. Other plans are to excise the frrenum, to
g-ether with a v -shaped portion of the prepuce, 118 in the operations of 
'l'axil and Jobert (de Lamballe), or to remo\·e with i:;cissors a ~emilunnr 
flap, as in the method of Lisfranc. 

4 . Circumcision is, I think, ordinar il y the bc:'lt mode of treatment. 
The prC'puce s.bould hr 
drawn forwards, so tbnt 
the portion which com'· 
..;ponds, in the ordinary 
condition, to the line of 
the corona glancli~ ghall 
be cntirelr in front of 
the penisi·a pair of nnr
row.blacled forceps i,. 
then applied in an ob· 
liquedirection (so as not 
to encroach too much 
upon the frrenum), and 
firmly held hy an as~i'.'-t· 
ant while the surgeon 
with knife or sci:o:;!"'ior..; 
remo\·es the part of thl' 

Fw. 639.-CircumC'lslon. (ER1c11l!-F.N.) prepuce which is in 
front; when the instru

ment is removed, it will he found that more of the skin bas been taken 
a.way than of the mucous membrane, and it ii;, therefore, usually oeCC!:>sar~-
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to slit this along the dorsum of the penis-when lbe corners of lhe flaps 
thu" form ed may be excised, and the operation completed by uniting the 
.;kin and mucous membrane with delicate sutures, or with !Serre-fines. This operation is eommonly attended with some little hemorrhage, which, 
if sutu1·cs are used, can be con venientl.v checked by transfixing- each of the bleeding· vessels with one of the stitches i under other circumstances, 
ligatures may be required An ingenious modification of this operation is that introduced by Ricord, who bns de\·i:<ed for the purpOto:ie a pair of fe11e13trated forceps throu~b which tbe suture threads mny be introduced IJefore the prepuce is cut offi the force1>s being removed, the mucous mcm
hrnne i~, if necessary, slit along the dorsum, and <'ach thread divided in lhe middle, s.o as to form a suture on either side. Dr. Le\ris has invented 
ingenious forcf~ps to facilitate• the cutting away or the mucous layer, with· out the ~kin, or the prcµuce. 

No operation for phimMi:S should, a~ a rule, be performed i11 any case 
complicated with chaucroid, Jest the whole wound ~houtd become inocu · lalcd. In order to prevent the occurrence or painful erections after the:se 
operations, Otis recommends the u~e of dry cold applied by mean~ of Petit· gnnd's method of mediate irrigation(µ. 56). 

p ARAPHIM08rS. 

This is the name given to the condition in which the prepuce has been 
(lrnwn u1> above the corona. ~landis and (·annot be replaced. The g laus 
~oon become~ swollen and cedematous., from the constriction exerci:.;ed by 
lhe prepntial orifice. and, if rel ief be not afforded, ulceration or !< lough ing may occur. Paraphimosb;; is chiefly met 
with in boys, but may occur at any age if 
the prepuce be contracted. 'l'betreatmPnt 
consi:;;ts in effecting- reduction, which may 
he i:;ometime~ aided by preliminary scari. 
fication:;;, or by the application of the cold 
douche or of ice. Reduction may u~ually 
be accornp\i:;bed by the surgeon's finger~. 
i·ombining trartion upon the prepuce with 
compref.::-:ion of the glans. which shoidJ. he 
well oiled and CO\'ered with a small rag, 
to prevent the fingers from slipping. The 
~urg-eon fir;:;t. compresses the glans firmly 
for th·e or ten minutes with the fingers of 
the right bnnd, so as to sq ueeze tile blood 
out of the 1>art, and then encircling- the 
prepuce with the left hand, as shown in 
Fig. 640, gradually draws the part into 
its normal place, aiding the manrouvre by Fm. IHO.-Hetluction or imraphimo!lis. trying to in ~ert the right thumb.uni\ be-

11·mLL1Ps.) 
neath the edge of the preputial orifice. . . . 
Other plans are to compress the glan~ by surrouachng 1t with a tape _or 
~trip or adhe:;ive plaster, or by applyrng broad-bladed forcep:;;; or to ra ise the prcputial rinrr upon a director, while the f!_'\ans is pushed up beneath the instrument. 

0 
If these means fail, a small bito;toury rnn~t be introduced 

Hnt-wise beneath the edge of the preputial o rifice, which lie~ at. the bottom of the u-roove behind the swollen glans, and then turned with its edge up. ward~ ~o as to nick the constricting tissues at one or more points of their 
drcumference; the tension being thus rulieved1 reduction can be accom
plished without dilllculty. 
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INFLAMMATORY A.FHCTIONS OP THE PENIS AND 8CROTU~f. 

Diffuse Inflammation of the Areolar Tissue of the Penis 
and Scrotum may rt:sult from erysipelas or urina ry extra\'nsation, or 
may occur as a sequela of certain fevers-particularly variola. n.nd scarhl
tina. The parts become greatly swollen, constitut ing the condition oftl'n 
spoken of as inflammatory cedema, a nd gangrene is apt to ensue. 'fbe 
treatment consists in making free incisions, and in elevating the parts and 
applying warm fomentations; quin in and iron may be gi \·ea in prett.'· 
large doses, while the strength of the patient is kept up by the admin is
tration of concentrated food and stimula nts. 

Gangrene of the Penis is a seriolls affect ion which may result from 
either pbimosis or paraphimosis, as it may, likewise, from traumat ic causes, 
such as the introduction of the organ into a rin,1r, the impaction of a calcu lu::
in the urethra, wounds of t he cavernous bodie::;, etc. Gangrene of this 
part has also been observed as the result of phaged<Enic ulceration, of 
phlebitis of the dorsal vein, and of urin ary extra.vasation; and has been 
seen in the course of low fevers. Usua lly the prepuce on ly is affectedj 
but occasionally the sk in of t he whole penis or even the entire organ may 
he implicated. When either the prepuce or the g lan s is threatened with 
gangrene, no time shou ld be lost in slitting up the former, so as to rnlien 
the part from tension. When gang rene has actually occurred, little can be 
cl.one beyond su ppor ting the strength of the patient, and faci li tating tlw 
separation of the sloughs as they become detached. Demarquay ::;peak:-; 
favorably of the actual cautery as a means of preventing the spread of the 
disease. The affection may prove directly fatal, th rough s imple exhaus
tion, t hrough the development of p_va:!m ia, or through the occu rrence of 
secondary hemorrhage; or may indirecUy cause deatb, according to De
marquay, by the patient falling into a state of marasmus, caused by th<· 
im pairment of the generative powers. In other cases, in spite of the loss 
of considerable portions of the penis, the procreative powers of the patient 
have not been at all diminished. 

Herpetic and Aphthous Ulcerations on the penis arc cbif'fly 
interesting on account of the probability of t heir being mistaken for chau
croids (seep. 491). The treatment consists in the use ofastringentappJi. 
ca.lions, such as t he oxide of zinc in powder, or lotions of borax, and in 
attent ion to the state of the genera l health. 

Thrombosis of the Corpus Cavernosum.-Prescott Ilewett hns 
described two cases in which, in persons of a gouty tendenc.v , SJ)tJlllaneou.-.: 
t hrombosis occurred in patches in the cavernous body of tbc penis Tlw 
chief interest attaching to the affection is its liabili ty to be mistaken for 
syphi lis or cancer, from either of which, however, it may be disting-uished 
by its essentia lly chronic characte r , and by the fact that t he inguinal 
glands are not involved. No treatment is required. Since the publication 
of Hewett's paper, similar cases have been described by Van Buren and 
Keyes, and by Howard Marsh. Thrombosis of t he dorsal vein of th<· 
penis has been obsened b_,, Lucas. 

Balanitis and Posthitis have already been considered (see page 485 ). 

STRUCTURAL CHANGES JN T HE PENIS AND SCROTUM. 

Hypertrophy of the Prepuce may result from long--continued irri· 
tation of the part, or may be due to a condition of Eltjphantiasis Arabum. 
(see pp. 529, 569)-in which case the subcutaneous tissues of tlie penis nre 
common ly affected in a similar nrnnner, as may be also the scrotum. The 
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treatment consists in the excision of the enlarged prepuce and of a v -shaped 

c~~~~g~~~~~~~h~~r~;~i ~~ittcbheP~Jans penis, the sides of the wounds being 

Hypertrophy of the Corpora Ca vernosa has been obsrrved in 

one case recorded by J. (}.Kerr, of Canton. Tbe affection docs not appear 
to admit of opPrative treatment. 

Hypertrophy or Elephantiasis of the Scrotum is chieflv ~een 

in warm cl imates. The disea::ie anatomically re::>embles what haS been 
described as the .fibro-cellular ovt
growlh (p. 529). nod can only be 
removed b\• excision. When of 
moderate dimensions, the hypertro
phied scrotum can be removed with 
little ri~k i but when, as not unfre
quently happens, the part form~ "' 
pendulous tumor weighing from 40 
to 80 or even 165 pounds (as in a 
caf:e mentioned by Van Buren and 
Keyes), the operation beromes one 
ofaformidablenature. 'L'odimini:-h 
the loss of blood, which is always 
considerable, the tumor should be 
l'le\·ated above the rest of the body 
for some hours before the opcrotion, 
a~ advised bv Brl'lt and o· Ferrall, 
and the neck. of tbe tumor may be 
compressed with a clamp, as recom
mended by Fayrer; with a runuing 
noose, as ingeniously :;ug-ge:o.ted hy 
)lactier; or witb an E smarrh 'i; tube, 
as practised by Partridge and Cay
ley. If a hernia be pre~ent, this 
:;houlcl be first full y reduced. 

TLe operation may be performed 
b.v introducini.r a director down to 
the penis, which lies at the bottom Fm. &&1.-l-lypertroi>hy or eie1,banti:i.~is of ihe 

of a sinus, deeply buried in the mass, iscrotum, in a Uiodoo. (Tm."'' '·) 

and upon the director a catlin, which 
i~ made to transfix the superit;1cun:ibcnt ti_s~nes and cut its way outwards. 
'J'he penil' is now carefu lly dis~ected o ut and held up towards the abdomen, 

when inci:-.ions are made on each 8ide so as to expose the tes tes, which are 
l'imilarly dis~ccted out tutti turued up until the operation is completed. 
The tunicre vag-inales, if di:3eas.ed, a re to be cut away, and then the whole 

mass separated by cutting acro~F: its base close to the perineum . llemor
rhage is next to be suppressed, 50 or 60 ligatures being sometimes required 

for this purpo~e. and the wound is then to be dressed in the ordinary 
manner, bcaling usually taking place by granulation. The testes and peoii:; 
<1uickly become covered, aad ci«airization is usually completed in from six 
weeks to two months. If, in t.be case of a large tumor, it is found that 

the dissectioa of the testes would prolong the operation beyond from three 
to fi•e minutes, Fayrer advii:;es that the attempt to save these organs 

1-lbould be ahandoned, nod tbe whole mass swept away as quickly as possi
ble. Of 28 patients operated on by Fayrer, 22 recovered a.nd 6 died, one 
from shock and the other 5 from pyremia. 'l'be same surgeon, from an 

analysis of '193 cases, finds the general death-rate of tbc operation to be 18 
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per cent., but a recent writer, Dr. G. A. Turner, claims to have opern.lcd 
136 t imes with on ly two deatbs. Dr. McLeod, on the other hand, Sir 
Joseph Fayrer·s successor, reports 129 cases with 23 deaths. Dr. Kerr 
has modified this procedure by covering in t he testes with flaps taken from 
thf> f2ides of the scrotum. 

Vegetations or Warts on the pen is, Venereal Warts, as they are 
often, though incorrect ly, called, have a lready been referred to (see page 
563). 

Vascular Tumors1 or Angeiomata, of the penis are occasionally 
met with, and may be treated by excision, the application of caustics, the 
establishment of a seton (Ree\·es), or even, as in a case reported by Parona, 
by amputation of t he organ. The same surgeon bas successfu ll y employed 
inject ions of ch lora l in a case of wirix of the dorsal ve in of the pen id. 

Malignant Diseases of the Penis.-'l'he pen is may be the sent 
of either epithelioma or ~cirrhus, the fonne r, which is the more common 

affection, ord inarily beginning in 
the prepuce, while sci rrbus usually 
originates in the body of the penis, 
in t he depression behind the corona 
g la nd is. Both of these forms of dis
ease appear to Uc more com mon in 
the subjects of conJien ital phimosis 
t han in those who arc not thud 
affected, which is of itself a suffi
cieut reasou to induce t he su rgeon 
to recommend circumcis ion in all 
cases of preputial coutraction. Epi
thelioma of the penis may possibly 
Ue mi:-:;taken for exuberant vegeta
t ions or for c.:bancre. From the 
former it may be distinguished by 
the iudurated and infiltrated con
dition of the par ts, w hid1 i:-1 cbar

Fm. 642.-Epitheliouia of the penis. (From a acter istic of the nHllignant affection, 
patient iu the Episcopal Hospital.) and from the latter by t he history 

nnd course of the disease, the com
paratively late implication of the inguinal lymphatic gland d, and tbe 
11egative effect of antisyphi li tic treutment. 

Trealment.-In the case of f}JilheUonw, if the 1rnture of the affection be 
ret.:ognized before the glands bu.ve become i1H·olvcd 1 it may be possible to 
remove tbe whole mass of disease by circumcision; hut at f\ later period 
amputation of the penis is the only resource wbfob offe rs a prn'-pcct or 
beaefit1 and the same operation is required \Yhen the growth id of a scir
rhous cha.ra.cLer. 

Amputation of the Penis, if performed at an early period, before 
the lymphatic g lands have Uecorne in volved, i~ quite a. successful proceed
ing, aud often gives n. Jong- respite from Lbe disease, if, indeed, it does not 
ctfect a permanent cure. 'l'he operation may be performed with either the 
wire loop and galvanic cautery, the ecra~eur, or the knife. 11 he disad
vantage which attends the use of the ~ct·aseur is that the contraction 
which ensues in healing is apt to diminish the calibre of the urethra, nod 
thus lead to difficulty in micturition; to avoid this, it has been recommended 
to introduce a flexible catheter, cut through this with tbe chain of the 
instrument, and lea,·e the remnant in place during- the procesR of cicatrizu
tion; but it is not always \'cry easy to sever the cathete r in lhis manner, 
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and, llnlcss :rreat care be exercised, its end may escape from tbe sur~con's 
grai:;:p and !-lip into tbe b\acldPr. Upon the whole, the operation with tbc 

~1~~r:s::~;~1 ~ot~ ;~Jt~;ac[:rt~~~:;adnerv~::i i ~: ~~h ~/I~~~ ;~~~t;/~~:~u\~~~~ ~' ~ ~! ~\'~~ 
a bette r purpose. ll umpbry, Thiersch, Cabade, C. ,John:;ton, l\lcGana, 

~b~uJ~l~i~~~ ~,~;~·1~:a h\~,~~h s~~c~:~r~~~~1 ·:,~~~~:; ~1~ctl~~1\~~~i~~~~1~~ connectiog 
To pre,·ent hemorrliage, in the use of the knife, a tape may be tied tightl.v 

around the root of the pcni,;, an<l an assistant :".hould g-ra~p the pa.rt with 
hi:; fing-crs to pre\'ent the stump from being- retracted beneath the pubis, or, 
as ach·i~ccl by Tyrrell, the penis may be transfixed with a large acupre:o;surc 
pin, behi11d which the tape is applied, the pin it~clf being- left in place for 
~C\'eral day~, and uatil all ri!".k of bleeding has passed by. The surgeon 
takes the glans, wrapped in lint, in his left hand, and draws the or:.rnn for. 
wards, so as to put its integument on tbe stretch; he then cuts off the part 
to be removed with a sharp kn ire, either at a single ~troke, or, which 1 think 
LcUer, divides first the cavernous bodies, and then llllows the organ to 
retract before ~e\·ering the urethra, which is thui;; left rutber lon,!lcr than 
the rc:<t of tbe penis. Bleeding is next to be checked, about fJ\'e ligatures 
m.,ually being required, when the operation should be completed according 
to Hicorcl's plan, by ~pliuing the project.in~ portion of the urethra at three 
or four points and evert ing iti:: mucous membrane, which is then attached 
to the skin by means of the inter rnpted suture. Another plan, sugge:;ted 
hy Watson, h; to mnke a slit in tbe integutnout of 1 hf' penis, and to pass 
tbe project ing urethra through th is slit, so as effectually to p1·e\·ent the 
occurrence of contraction during- the benliu;; process. 

Unle~s the amputation be done very 11ear the root of the organ, the 
procrcati\·e powers of tbe incli\'idual do not seem to be impaired IJy the 
oprrntion. 

Non-malignant Tum ors of the penis are occn~ionally met with, and 
may be reruorecl witbout infringing upon the intcg-
ritv of the re~t of the organ. 

Epithelioma of the Scr otum is chicny 
oh~cn·ecl in chimney.sweepc1·s,1 whence it bas 
Ileen called chinwPy·sweeper'.'i or soot-cancer: it 
nppenrs to be produced by the irl'itation cau!-cd hy 
the contact of soot, lwginning as a. scaly or in· 
crusted wart which Roon ulcerates, and perhap~ 
ultimately invoh'in:r the whole scrotum, the te:-;ti1'1, 
nnd the inguinal and pelvic lymphatic gland;:;. 'L'he 
treatment consist~ in complete excis ion of the 
,l!l'Owth at as enrly a period as; pos::;;ible. U 11cler 
the name of "po1·ajfi11e epithelioma," Jo:'eph Bell Fw. 643_J<:pitheliom:iofthe 
de~cribes a form Of mn.Jignn.nt ulceration met with ~crolum. (Cmu.nw.) 
in workers in this n.rticle, 1tncl Hall, of Dublin, has 
reportl•d ca:o:es of epithelioma occurring- amon~ JlC'r~OnR en.iru!.!ecl in the 
di,.tillation of tar The treatment consiots in exciRion. Dr. Crocker has 
oL.:;er\'ed a condition of th<' ~crotum analo~ous to " Pa:ret's di~eo~en of 
the nipple, and like that followed by the de,elopmcnt of carcinoma. 

I Jn the only cases seen by thti laltl J. C. Warren, of Boston, how1:iver, the pa.ti1:inh 
wcr1:i uol chimn~y.swet>ptlfS. 
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MALFORMATIONS AND MALPOSJTIONS o~· TllE TES'fES. 

Com7Jlete Absence of one 01· both Teste.~ ha~ occasionally been observed, 
but a more common condition is an Arrest in the Normal Descent of the 
Organ, the gland remaining· in the abdominal cav ity or in some part of the 
in.i:rninal canal. In other cases a testis may pass through tbe femoral ring, 
may be fou nd in the perineum, or, thouJrb lodged in the scrotnm, mn.y be 
in verted, so that tbe epididymis is placed in front of the body of tbeorgnn. 
Retained testes n.re lial>le to become inflamed, and are peculiarly predi~
posecl to structural degeneration. It wonld appea1·, also, from the re
searches of Godard and Curling, tha,t a retained testis either secretei; no 
fluid, or that its secretion is destitute of spermatozoa i hence a monorchid, 
or person with one undescended testis, depends for his procreath·e power 
upon the single g land which bas reached the scrotum, while a cryplorchid, 
or person with both testes retained, though capable of co ition, is neces
sarilv sterile. 

T~eatment.- 'l'he treatment of malpositions of the testis is in most cases 
limited to palliative measures. If the g land be still within the abdomen 
at the end of t he first year of life, Curling advises the application of a trnss 
to insure its permanent rett?ntion. When the testis is above the external 
ring, it requires no treatment, unless it becomes inHamcd, or is the scat of 
structural degeneration. When at or just outside of the external ring-, the 
gland is liable to slip backwal'd~ and forwards. and causes a good dea l of 
pain when pinched in the inguinal canal. Undel' ~uch circumstances, a 
truss should be used, the pad being applied, if pos~ible, between tbe tetitis 
and ring- i if this cannot be clone, tbe gland may he pushed into the canal 
and held there with a truss provided with a suitable obturator, as ud\•ised 
by Curl ing, or a truss with a concave or ring pad to receive the gland may 
be employed, as recommended hy J. Wood. Annandale and Williams 
have successfully transplanted misplaced testes from the perineurn to the 
scrotum; hut a similar operation in the hands of J. K Adams terminated 
fatally from peritonitis. rrrnrn:;plant.ation of a testis from the groin to the 
scrotum (orchilopP.:i;y) has been successfu lly resorted to hy J. Wood, 
Bidwell, Keetley, 'ferrillon, Berger, Lucas~Cbampio1111iCre, F~lizet, Tuffier, 
and other surgeons. 

If a testicle which is retained in the inguinal canal becomes in.flamed, 
the affection may at first sight be mistaken for strangu lated hernia, but 
may commonly be distinguished in the way described at pa.g-e 906. The 
treatment consists in the application of leeches, fo llowed by ice or bot 
fomentations, as most agreeable to the patient, with the internal adminis
tration of lax.ativcs and saline diapboretic~. If the g land be subject to 
repeated attacks of innammation, the question of excision may properly be 
considereLl; the operation is us11all.v suecessfu l, 42 ca~es collected by Monod 
and Terrillon bavin~ given 35 recoveries and but 7 dooth:i-Only one of 
tbese, moreover, having been due to peritoaitis. Excision is always re
quired in case of structural degeneration of a rctafoed te!Sticle, and may 
also be practised when the organ is situated in the perineum, in which 
position it is constantly exposed to injury. 

Inversion of the Testicle is chiefl.v interesting when accompanied wiLh 
hydrocele, the fluid then being found behind tbe organ, instea.cl of in front 
of it, as is usually the case. 

Strangulation of the Testicle from twisting of the spermatic cord ha.; 
been obsen'ed by Bryant, Keen, Whipple, R. W. Jobnson, and V11n 
Sweringen. The condition simulates strangulated hernia, and if the g land 
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on ?xplorntion should be found to be in a state of gangrene, it should be 
excised. 

11. Le~ has recorded a cu.rious instance of TemJJorM·y Disappearance of 
the T~sticle, the organ having slipped up through the inguinal ring, which 
was dilated by tbc presence of a hernia. The patient was directed to go 
without the truss for a few days, when the missing gland reappeared. 
Humphry refers to a case in which the organ simi larly vanisb'1d during 
the act of masturbation, but in this instance the di::.n.ppearance was nn· 
fortunately permanent. In a ca~e recorded bv llowlett the left testicle 
was dislocated below the integument of the pe1lis. 

lNf'LAMMATORY AFFECTIONS OF THE TESTES. 

Orchitis, or Inflammation of the Testicle, mny result from 
traumatic ca uses, from rheumntism, from mumps, or from the spread of 
j?Onorrhoonl or other inflammation from tbe urethra. Jn tbe latter cases, 
the epididymis is commonly the part primtLrily affected, constituting- the 
affection known as Epididymifis, Hernia Hurnm·olis, or t)wp/frd 'l.'esticle, 
which has already been descriLed at page 483. '!'he symptoms of orchitis 
are those of inflammation in general , the pain being very intense and 
often radiating up the course of the s.permatic cord. 'l'here is usually 
effusion into the tunica rnginalis (acute h.rclrocele), and there is often a 
great deal of constitutional disturbance. 'l'he treatment is Pssentia.lly the 
same, no matter what may be the origin of the affection. When the symp
toms are very acute, I know of nothing which will afford such rapid relief 
as the puncture of the tun ica albuginea, in the way recommended by Vidal 
(clc Cassis) and II. Smith. In less acute cases, it may be sufficient to 
confiae the patient to bed, and to keep the scrotum elevated and covered 
with cold lead-water and laudanum. Laxativ es a.nd 
anodyne diapboretics, followed at a later period by 
quinia, may be administered internally. In chronic 
cases in which the enlargement of the organ continues 
after the subsidence of a ll acute sym ptom s, striipping 
the tr!:lticle may be resorted to with advantage. Thi s 
may be done with simple adhesive plaster, or with the 
pla!:lter of ammoniac and mercury, if there be any 
su!::picion of a s.vphilitic taint. 

Strapping the Testicle.-'l'he scrotum ha\•ing 
been carefully washed nnd shaved, the snrp-eon drnws 
the skin of the affected side upwards, so that the p::irt 
which covers the testicle is tenselv stretched over the 
or~an. A strip of plaster is tbe~n applied circularly 
above the gland and drawn pretty closcl.v, so as to iso
late the part and prevent the other strips from slipping. 
'l'he~c are now appiied, in an imbricated manner, alter
nately in a longitudinal antl transverse direction, until 
the whole organ is covered in, and firmly and evenly 
compressed, no one strip, however, being drawn so 
ti,afaly as to produce excoriation. " ·hen properly ap
plied, the effect of strapping in promoting absorption, 
and thus reducing the size of the part, is very striking. The dressing 
commonly requires renewal every day or every other ~ay, and upon cacl.1 
occasion the scrotum should be well wa!=lbed with Castile soap anti water, 
so as to keep the skin in a healthy condition. Dr. W. B. HopkinR applie~ 
elastic pressure by ruenns of strips of rubber bandage made to adhere by 
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"rubber cement." Dr. Hawes, of Colorado, employs a double-wnlled 
rubber bag, which, after adjustment, is inflated, so as to make the needful 
amount of comprns~ion 

Abscess and Hernia of the Testic1e .-Abscess is an occasional 
)-equel of orchitis, the pus being u!-lually formed in the tissues of the scrotum 
rnther than in the testicle itt'lelf, but sometimes orig-inating beneath the 
tunica albugiuea, in tbe proper gland structure. In tbe former cn~e, the 
1iffectio11 is of but little consequence, the abscess healing without difiiculty 
aft<>r tbe C\'acua.tion of its coo tent:;; but when the testicle itself is the scat 
of suppuration, a fistu , opening is apt to remain, thro11gh which a por-

tion of the seminiferous tubules may protrude, 
in the form of a vascular fung-oid mass. The 
treatnumt of tbi:-; Hernia of the Testis, fl.i=; it is 
called, consists in the topical use of stimulating 
astringents, such as the red oxide of mercury, 
with pressure-which may be applied with ad. 
hesive strips, or, better, as recommended hy 
Sy me, by making elliptical incisions around the 
protruding mass and loosening- the surroundini.;
integument, whicl.J is then united over the pro. 
truBion with sutures-thus making- the skin of 
the part exercise the requisite compression. If 
one testicle only be affected, and the patient's 

1;·10. 645.-Hernin or the testicle. health begins to fail under the longcontinuaace 
{CURLING.) of the disease, castration may occasionally be 

juz.;tifiable 
Inflammation of the Seminal Vesicles is, accordiag to Lloyd, 

u~ually s.econda.ry to urethral inClamm<>.tion, and particularly to urethrnl 
7onorrhrea; suppuration is rare, but if it occur~ should be treated by an 
incision from the pel'ioeum and not through the rectum. 

NEURALOfA OF THE TESTIS. 

The sea.t of pnin may be the epididymi~, the body of the te~ticle iti'elf, 
or the spern1atic cord. The part is usually extremely sensiti,·e to the 
touch, and there may be slight swelling without any evidence of po:0;itive 
disea8e. The pain is often of a paroxysmal character. The affection i:; 
:-:ometimes associated with an irritable condition of the uretbrn, and with 
the occurrence of involuntary seminal discharges. In other cases, it de· 
peods upon the existence of varicoccle, or may Le sympathetically excited 
by beruorrhoids. Often, howe\'CJ', neuralg-ia of tbe testicle exists without 
any apparent cause. The treatment conl'iists in removing aoy source of 
irl'itlttion that can be discovered, and, in ca:::.es of obscure origia, in tbe 
nclmini:.;trntion of tonics and antispasmodics, and in tbe t..opical use of seda· 
ti,·cs and anodynes. Galvanism bas occasionally proved serviceable in 
these cases. Castration has been recommended, nnd is often desired hy 
the patient. It is, however, an unjustifiable operation under these circum. 
:::.tances, as being totally uncalled for in cases of local origin, and onl.r 
cnpahlc of afJorclin,!!' temporary relief, if any, in those of a con:;titutional 
nature. Hammond recommends forcible compression of the spcrmatic 
1•ord-an operation sonrnwbat analogous to that of nenc.strctcbing. 

H YDROCELE AND !IJE:\lATOCELE. 

llydrocele of the Tunica Vaginalis, or simply Hydrocele, consists in a 
collection of serous fluid in the tuaica vagin~lis. Several varieties of the 
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discn~e ere described by snrgical writers, as the congenital, the acquired, 
and the encysted hydrocele. Inguinal l1ydrocele is a name used by Holt
bou~e for h.vdrocele occurring in connection wilh an undescended testis. 

Congenital Hydrocele results from nn imperfect closme of the com
munication between the tunica vaginalis and the peritoneal cavity. 'l'his 
form of bydrocele is obsen·ed in infants, and may be recognized by the fluid 
flowing back into the abdominal cavity when the scrotum is elevat~d or 
compres~ed. Conp;Pnital hydrocele usually undergoeR a spontaneous cure 
by the closure of the vaginal process of peritoneum; if, as often happens, 
the bydrocele be accompanied with hernia, a truss should be wom to 
prevent the descent of the intestine. Sbould a congenital hydrocele not 
di~appenr spontaneously, discutient remedies, such as a lotion containing 
inuriate of ammonium (gr v to f,3:j), or tbe tincture of iodine (diluted), 
may he applied to the scrotum; or acupuncture may be tried i or the fluid 
may he evacuated witb an exploring trocar and cam1la, and a little alcohol 
injected while compression is maintained llpon the inguinal canal. rrhis 
plan, which i~ recommended by Richard. is, howe,·er, necessarily attended 
with some risk of p€'ritonitis. 

Acquired Hydrocele nrny ori,trinate in an attack of orchifo:, which, 
as has been mentioned, i..- uRually accompanied with effusion into the tuuicn. 
va,e:ina\is, but more commonly begins es a chronic affection, sometime::; 
following a blow, I.mt often being assignaLle to n<> particular rauF:e. Jt 
may orcnr at any age, but is probably most common in infants, and in 
adults about the middle period of life. 

The symptom.~ are swelling, beginninp; at the lower part of the scrotum, 
and attended with a sensation of weight and dragging, but rarely with 
pain. The swelling i:s at first (uRnally) soft, fluctuatin~, nnd elast ic, hut 
ultimately beromes tem;e and hard, and assumes a pear.like shape, which 
is •ery cbarncteristic. The size varies from thnt or a hen's egg to that of 
a larµ-e ornng-e, sometimes e,·en exceeding the latter measurement. As the 
swelling creeps up the cord to the external abdominal ring, it covers over 
aod partially conceals the penis. 

The diag11o!lis can usually be mnde without difficulty, by noting the 
pyriform character of the tumor, aud by observing that the swelling of 
hydrocele is translucent "ben exam ined by transmitted light. For tbis 
test the patient should be in a dark room, and the sur~eon should grasp 
the neck of the hydrocele with one band, so as to put the integument on 
the stretch, while the edge of the other band is applied to the convexity 
of the swelling- so as to shade it from side rays; a lighted cand le or lamp 
being then held hy an assistant close behind tlie tumor, this will in the 
large majority of cases be found translucent. This test may, howeYer, 
occflsionally fail, either from the dark color of the contained liquid, or from 
the thickness of the superincumbent tissues; while, on the other hand, a solid 
tumor may occasionally be translucent, as in a case of round·c('l\ed sarconrn .. 
recorded by Lucke, and in one of hernia (in a child) mentioned by How~e; 
hence, in some circumstances, an exploratory puncture or incision may be 
l'equired to re,•eal the true nature of the ntlection. For the diagnosis from 
hernia, see page 907. 

The.fluid of a hydrocelP. varies in quantity in different cases, the amount 
being usually from six ounces to a pint, but occasionally reaching to severa l 
quarts i it is comm.only ?f a stra'~ color and limpid, an_d is alb?minous, 
coagulating somet11nes rnto a solid mas~ when heated; 111 o.tLer rnRtances 
it is of a dark brown color, from the admixture of blood, and 1t then usually 
contains cbolestearine. It is occasionally of a milky or l"hylous character, 
and contains leucocytes and fatty matter. Sonsino and Bancroft ba\·c 
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found it to contai n .filarire. In some rare cases it coagulates spontaneouF;Jy. 
The tunica vaginalis, or Sac of the H.vdrocele, and its other coverin gs, are 
usually thinned by distention, but otherw ise normal; in some cases, bow. 
ernr, the sac is t hickened-becom ing- the seat of a pseudo.membranous 
formation which may send prolongations across t he cavity in t he form of 
bands or septa-or more rarely undergoes calcifiration i in t hese cases tbe 
resulting pressure moy cause atrophy of the testicle, but in most instances 
this organ is normal or s lightly en larg-ed. The position of the testis, in 
hydrocele, is almost alw ays at the lower and posterior part of the scrotu m, 
but it may occasionally be in front (from congenitul inver~ion of the organ). 
or its position may be altered by t he formation of ad hes ions between the 
opposing surfaces of' the tunica va,g-inalis. The posit ion of' the testis ~hould 
always be, if possible, ascertai ned (by exam inatio n wit h transmitted light) 
before resorting to operation. The two tun ic:.e nigioales are affected with 
about equal frequency, and double hydrocele is occasiona lly observed; in 
this case the ex istence of a commu nication witb the abdominal ca\'ity may 
always he sn~pected. 

'fhe trMtment of acquired hyd rocele may be either palliative or radical. 
fn infants and young children, a cu re may often be elfoct~d by the appli
catio n of discutients, or by acupuncture, as in the congen ital form of t.he 
:dfection; and, e\·en in adults, a sin,!!le tapping (which constitutes the 
palliative mode of treatruent) will occasiona ll y afford permanent relief, 
though, more commonly, the effusion returns after each tapping, the hyd ro
ccle re.acquiring its origi nal ~ize in the course of a few months. Occasion
nlly the inten·als between the succPssive returns of t he disease become 
i.rraduR lly longer, until, after repeated tappiugs, the affection ultimately 
cli~nppenr~. 

Tapping a Hydrocele, or the Palliati1:e Operation, is attended with 
rnry little ri:sk, tl.iough in aged subjt!cts death may occasionally follow 

from the occu rrence of diffwse inflam
mation of the con nective tis~ue of 
the part. The su rgeon, having de
te rmined the position of the testicle, 
gra:;p:s the hydrocele with his left 
band so as to make the skin ten.::.e, 
a nd choosing a point which is at the: 
opposite side from t he gland, and 
free from subcutaneous veins, intro
duces, with a quick plunging motion, 
a small trocar a nd cu.nula, at about 
the junction of the middle and lower 
thirds of the scrotum. 'l'be instru~ 

t1~:~~~~~~::~:,i;:s{~1:nh!:;~~:~a;. ~1£~~~:~~~~ ~Ila~~ \,~~J?~sl,db ~~. a:s 6 ~:totnh ~~s~ hd~ rl~~i~ 
ha:::. entered the sac should be incl ined 

in an up,nrd direction (Fig. 646) , so as to avo id wound ing the testicle
nn a~cident wh ich, though rarel.v followed by any evi l result, shot~ld, if pos
sible, be avoided. The trocar is then withdrawn, when the fh11d ef:icapeti 
through the canu la, nnd is caught in any con \·enient receptacle. The opera
tion is nttended with ,·ery little pain, and t he patient need not therefore be 
etherized; he may be placed in t he recumbent position, or, which I prefer, 
if t he bydrocele is not a very large one1 may s it on t he edge of a high chair, 
or stand, leaning ag-ainst a table. 'rhe surgeon sb~u ld examine ~is. trocnr 
before using it, to mnke sure that it has a good point, and that 1t flls and 
slips easi ly in the c:an ula ; from neglect of this precautio111 I have seen a 
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surgeon introduce his in strument, and then find that the trocar could with 
great difficulty be extricated from the canula, into wh ich it was firml_v 
rusted. .After the withdrnwal of the canula, a. piece of sticking-plaster 
may be put over t he puncturn, hut no further after-treatment is required. 
Bradley recommends tbat the part s hould be tightly strapped n.fter tf1pping, 
and believes that thus re-accumulation may be prevented. The palliative 
treatment may be properly employed if the patient cannot spare the 
requisite time from his ordin ary avocations to undergo the operntion for 
the rndicnl cu.re, and in the case of \'Cry old or feeble men w ho might illy 
::;upport t he risk of the operat ion. S imple tapping mny alRo be e111ployed 
once or twice as a prel iminary to the radical treatment, which is most apt 
to $l1Cceed w he11 tbe disease i~ in a chronic condil.ion. 

Radical Treatment of Hydrocele.-Various opera.l ions are per· 
formed with a view of e ffecting a. permanent cure of hydrocele, those most 
worthy of mention being the methods hy injection, by the formation of a. 
seton, by incision, and by e.cciRion of the tunica vaginalis. 

1. lnjeclion.-The fluid of the hydrocele ba\•ing been evacua ted with 
the trocar nod canula, some irritating substance may be injected t brnu::rh 
the latter, so as to excite innammation of the tunica vaginalis. The 
rnodus operandi of injections, in ca~es of hydrocele, appears to be in most 
cases the formatlon of inAammatory lymph, which glues together more or 
less completely the opposin g surfaces of t he sac; in some instances, how. 
ever, no adhesions have been found on dissection, and the cu re has 
appeared, t herefore, to be due to some intangible change iu the tuniea 
vaginA lis itself. 1-'be injection treatment ii! ve ry rarely fo llowed by su p· 
puration. Various substances' have been employed for the injection of 
hydrocele, the best being the t incture of iodine, as origin ally s u;:rgested by 
Sir J . Ranald Martin Some s urgeo ns use t he tincture largely diluted, 
allowing the injected fluid to How out again through the canula before t he 
latter is withdrawn; hut S.\'me's plan, which I ha\·e a lways followed, and 
which, when properly carried out, almost ne,'er fails, is to inject a small 
quantity of t he pure tincture (f3j to iij, acco rdi ng to t he s ize of the swell . 
ing), and a llow it to remain in the sac. 'l'he injection may be made with 
an ordinary hard-rubber syringe; or, w hich is more con\'eoient, a gum
elastic bag with a nozzle and stopcock; nod it is better to use a platinum 
canula instead of one made of sih·er, as the latter metal may be corroded by 
contact wiLh the iod in e. After the injection, thecanula should be cautiously 
withdrawn, so as to prevent the escape of the finid, which s hould then be 
diffused over the whole su r face of the sac by givi ng the part a shake. A 
good deal of pain usually follows the operation, and the scrotum commonly 
swells to its original size in the course of a few clays, tbe swelling then 
gradually subsiding until tbe cure is complete. In th is stage of the treat. 
ment, the progress of the cure may be hastened by sys tematically strap· 
ping the pR-rt with adhesive plaster. The patient shou ld be confined to bed, 
or at least to a lounge, for two or three dn.ys; but after that may resume 
his ord inary occupations. 

2. The b'elon.-Sbould the injection treatment fail (which, I may re
peat, will very seldom happen if the surgeon use the pure tincture of 
iodine, and allow it to remain in the sac), t he next best plan is to establish 
a setoo. This ma.y con veniently be done by replacing the trncar in the 
canu la, a fter evacuating the contents of the sac, aud then making a counter. 

l Among those most highly recommended of latfl years may be mentioned carholic 
acid, as used by Ltivis a nd Weir: ergot, as suggestecl by Walker; chl oral hyd rat1:1, 
as advised by Catta.n1:10; and powdel'ed iodofonu, as employed by P. J. 'Hayes, 
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puncture from within outwa rds; the trocar is now witbdra\\·n. and an 
eyed-probe, carrying two or three strands of silk, pas~ed through tht• 
canula, wbich is finally removed, leav ing the thrends in place. 'l'he cnd:-1 
are then loosely knotted and tbP. patient sent to bed. The thread~ urny, 
iu most instances, be removed the next day, or the da.v after; but occn
sionally must be left a week or even longer, to produce the rec1uired 
amount or inflammation. Furneaux Jordan recomrnends that, to increar-e 
the irritation, the threads should be moistened with iodine liniment. The 
U!'.=C of wire was recommended by Simpson, ,,,..ith the expectation that it 
would be less apt to excite troublesome suppuration than the seton mndc 
with silk. The experience of surgeons generally bas, however, 8ll0wu 
that such is not the case, while it bas been found tl.rnt the wire seton i~ by 
no means a certain remedy. 

8. Jncision.-Tbis con~ists in laying open the sac and stuffing the wound 
with lint, so as to induce suppuration. rl'hough au efficient mode of trent. 
ment, this is in most cases unnecessarily F'evere, and is oot entirely free 
from risk. It is particularly adapted to cases in which the thickness of the 
sac prevents the diagno~is from bein,!! made by the examination with tram;. 
mitted light; if such a case be really one or Lydrocele, the incision will 
suflice for its cure, while, if it turn out to be one or solid tumor, the wound 
can be utilized for the operation or castration. 

4. E.xci.sion.-Tbis consi~ts in laying open the sac, and carefu lly dis
secting out the parietal layer or the tunica vaginalis, and scraping the 
testicular layer with a curette. H the operation succeeds, the cure is 
necessaril."· permanent, but the procedure is a somewbnt dangerous one, 
and should be kept as a last resort for cases that resi8t a ll other modes of 
treatment. 

Encysted Hydrocele (Spermatocele).-In this nlfcction tbe fluid i' 
not contaiued, pruperly speak ing, in tbe tunica. vnginalis, but in an inde
pendent cyst, projecting- from the surface of the testicle, or more commonly 
from tbe epididymis. 1n the latter case, the fluid or the cyst differs from 
that of an ordinary bydroct'le in being \\·atery or milky, and in contnining 
spermatozoa. i and the nnme spermatocele is therefore properly applied to 
these, which belong to the class of seminal cysts (see page 524). In some 
cases, which are properly called lymphocele or chylocele, the milky charac
ter or the fluid is due to the admixture of lymph from a communication 
with the lympl1atics of the tunica vaginalis or cord, and in some or the:-:e 
the ntfection appenrs to be cau$ed by the presence or the filaria sanyuini:1 
homini~. which has been detected under these circumstances by Ba.acrort, 
Sonsiui, and W )L Mastin, who hu.s g i\'Cn an exce llent account or the 
subject. 'l'hose comparatively rare specimens or encysted hydrocele, too, 
in which the cyst projects from the \Jody of the testi$, can no t be clas:--ed 
as seminal cysts, since they do not appear to contain spermatozoa-their 
fluid being or a sernus character like tha.t of the cornmnn h,vdrocele. rl'hi:; 
variety, as pointed out by Osborn, appears to originate in dilatation or the 
so-called '' hydatid or l\'lorgagni, n a remnant of tbe Mi.illerian duct of rcetnl 
life. The diagnosis or the encysted from tbe other forms of hydrocele C:lll 

usually be made by obser\'ing the position of tbe testis in relation to the 
sac1 which, in the encysted rnriety or the dise11se, commonly projects from 
the surface of, but does not surround, the gland. The trealmenl is the 
same us fo r the ordinary acquired hydrocPle. 

Fihrous or Fibro-co.rtilayinous bodies ure sometimes found in the sac or 
a. hydrocele; they resemble in structure the rice-like bodies found in syno· 
vial bursre, and, if reco_;nized during life, may be removed by a siruplo 
incision. 
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Hydrocel e of the Spe rma tic Cord .-Three varieties are described 
by systeniatic writer:;;, dz., tl) the simple hydrocele of the cord, which con
sists in a~ accumulation of serous fluid in the cavity which often pcr::;ists 
in the funicular portion of the vaginal process of the peritoneum; (2) the 
encysted hydroccle of the cord, in which the flu id is contained in an inde
pendent cyst developed in this situation; and (3) the d~ffused hydroccle of 
t.he cord, a rare affect ion, referred to by Pott and Scarpa, which appears to 
consist in an cedematous infiltration of the ti reolar tissue of the part. For 
the diagnosis of hyd rocele of the cord from hernia, sec page 90A. The 
t1·ealmenl of the s imple and encysted var ieties consists in tapping, followed, 
if necessary 1 by the injection of iod ine, or the formation of a seton. For 
the diffusf'd hydrocele, ii" a.ny treatment were required, the external u~e 
of iodine or other sorbefacients mig-ht be re.sorted to. On account of tbe 
occasional coexistem·e of hernia, F~lizct.. advises an incision as safer than 
tapping- in all ca~es or n.,·droeele of the cord. 

Hydrocel e of the S e min a l V esicl e is the name applied by N. R. 
Smitb to a. cyst developed in connection with the organ referred to; it is a 
rare affection and may be mistaken for a di~tended bladder, but lhe diag
nosis can be readily made by the use of n catheter and by the int.ro<luction 
of a. finger into tbe rectum. 'L'be treatment consists in eYacuating the 
contents or the cyst by tapping through the rectum, as in cases or ur inary 
retention. (See page 1007.) Inflammation of the seminal vesicles 
(spermato-cystiti~) bas already been referred to (pnge 485). 
H~matocele.-Of this there are three varieties, viz., ( I ) hremotocele 

of the tunica vagfoal'is, consisting in an effusion of blood into tbe sac, 
and often supencning upon an ord inary hydrocele; (2) encysted hremalo
cele, in which the blood is effiised into the sac of an encysted hyclrocele; 
and (3) hrematoce/e of the cord, in which the effusion occupic:- a posit.ion 
rorresponrling to that of a hydrocele of this part. H:nma.tocele may result 
from traumatic causes-such as a blow or a :;queeze, or pOS;~ibly the wound 
ofa small vessel infl icted in the operation for hydrocele-or mn.y originate 
spontaneously from the rupture of a spermatic ve in. Accord ing to Gos
selin and Riegel, brematocele often ori~inates in inflammation of the tunica 
vaginalis with the formation of ,-ascular false membranes from which the 
bleeding occn r~. ln the spontaneous cases the hrematocele sometimes 
attains a \'ery large 5ize, and the affection is, under these ci rcumstances, 
attended witb considcrablt• danger. The blood of a bmmatocele is at first 
of course ftuid 1 and may continue in this state for man_v yen.rs; in other 
cases it undergoes partial coagulation, the clots sometimes assuming a 
laminated arrangement like that s.een in the :-ae of nn aneurirn1; or the 
blood corpuscles may become d isintegrated, when the fluid of tbe hremato
cele hR.s n. dark and grumous appearnnce, and often contains cholf'stearine; 
if decomposition of the blood occurs, suppuration of the sac may en.;ue, 
and perhaps lead to fatal consequeuces. 

'l'be symptom,s are m ucb the same as those of hydrocelc, except that the 
part is not translucent when examined by trans.mitted liµ:ht. The diag
nosis, in the early stages of t he affection, can be commonly made by ob
serving that tlie swelling occurs rapidly, and usually afte r a blow-and 
yet is obviously not due to orrhiti1'-W bile the absence of trangJucency, 
and the ex ietencc of ecchymosis, serve to di::;t inguish tbe affection from 
hydrocele. When brematocele has pa~sed into a chronic condition, the 
diagnosis is more diflk:ult, and in mriny cases the disease has been mistaken 
for a mali"nant growth, and vice ver.•ti Ilumpbry points out that the 
malignaotte!ltis steadily increases in size, while the growth of a hremato-

69 
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cele is irregular, and the swelli ng sometimes even undergoes diminution. 
The diagnos.is from hernia has a lready been considered a.t page 907 . 

Treatment.-I n many cases hrematocele undergoes n. spootaueous cure; 
the hemorrhage ceases, and absorp tion then gradually occu rs, as in the 
<.:a Re of blood effused in other parts of the body. Hence, in the early l::ilages 
of tbe affection, the treatment shou ld be merely pallinth•e, cons ist ing in the 
enforcement of rest, with elevatiou of the scrotum, the application of cold, 
etc. After a. few da.ys, the patient may go about with a suspensory band
age. If, however, the hrematocele l>e in a chronic ~late, tapping may be 
resorted to, and will occasionally effect a cu re; Rhould tbe sac refill, its 
contents will probably be t hinn er and more serous than at first, and the 
case will thus gradually become assim ilated to one of hydrocele, when it 
may be treated wit b iodine injections. Jf tbe brematocele contain a large 
p rnport ion of coagul um, it will probably be necessary to lay the sac open 
and allow it to heal by granulation. This s hou ld not, however, be done 
during the early stages of the affection, particularly in a case of the spon
taneous variety, Jest dan~erou s or even fatal hemorrhage should take place 
from t he ruptured \'ein, which is sometimes very ruucb en larged. Before 
either p nnctul'i ng or incising a brematocele, the surgeon should, if poss ible, 
determ ine the position of the testis; th is cannot be ascertained, as in the 
case of hydrocele, by examination with transmitted light, hut much infor
mation may often be gained by tracing down the cord, and by noting the 
:-:ensations of the patient, who usually expc>ricoces a characteristic, sicken
ing pain when pressure is made on the testicle. 

Y AR ICOCELE. 

Varicocele, or Cirsocele (varicose enlargement of the ·veins of the sper
motic cord) is a very common affect ion, ex isting, according to Humphry, 
in about ten per cent. of all male adults. The causes of varicoccle nrc 
those of varix in general; the anatomical pecllliarities of the spermatic 
n:ins render tbem particularly susceptible to the affection, which is chiefly 
Reen in those of lax and feeiJle habit, and is often hered itary. Yaricocele 
is much more frequently seen on the left side than on the right: this ap
pears to be due to a combination of causes, such as the position of the left 
testicle, which is usually more dependent than tbe right; the obstacle to 
l he return of blood w hich exists on the left s ide, from tbe left spermatic 
\·ein joining the renal vein at a. right angle, instead of opening directly 
into the \'ena cava, as is done by the right sperma.t.ic ve in ; the compara
ti\·e de~ciency of valves in the left spermatic vein as comparPd with the 
ri~bt, first pointed out by Brinton; and the cxpo:sure of the left spermatic 
Yei n to pressure, from accumulations of fecal matter in the sigmoid flexure 
of the colon. 

Symptoms.-Yaricocf'le forms a pyramidal swelling in the scrotum, 
with its base downwards, and its apex extendi ng upwards towards the 
inguinal canal. The swelli ng has a peculiar knotted and convoluted feel, 
and tbe sensation conveyed to the hand is often compared to that which 
would be g iven by a bunch of earthw orm s. The tumor increases when 
the patient stands or walks, and aln1ost if not qu ite disappears when be 
lies down. It is sometimes, but by no means always, attended with a 
feeling of weight, and even pain, w hich is increased by exercise, and is apt 
to be worse in summer, when t he scrotum is more rt'!laxcd and pendulous 
than at other seasons. Varicocele sometimes attains a co nsiderable size, 
filling the scrotum and enveloping the testicle, which may un,dergo diminu
tion in bulk from the pressure of the overlying veins. Rupture of a vari-
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cocele may occur from a blow or other injury, causing great effusion of 

~~~~djp~~~~~~~ :'l~~:~~n~i:dcf:;11~fv~~1i~0~i~1~ 1~n0 ;;~~~~~. tbe tumor baving 
'l'bc d'iagno~is of var icocele from hernia (the only affection witb ·which 

it is likely to be confounded) has been conRiclered at page 907. 
Treatment.-In tbe large majority of cases, no treatment whatever is 

required: the patient may wear an elastic suspen sory bandage, to support 
the part and relieve the feeling of weight which sometimes accompanies 
the affection, but even this apparatus is in many instances voluntarily 
thrown aside. To lessen the capacity of the scrotum, its lower part may 
be drawn through a soft metallic ring covered with leather, or one of vul
can ized India-rubber; this plan, which was suggested by " Torma.Id , would 
certninly be attended with less risk than tba.t by which it appears to ha.ve 
been suggested, viz., excision of the lower portion of the scrotum, as recom
mended by Cooper and Briggs, and more recently by M. Il. Henry aud 
Andrews, who have devised ingenious clamps for the prevention of hem
orrhage dnring the operation, an object sought to be obtained by Ilutc:hi
~011 by first transfixing the scrotum half n dozen times with a large acu
pressure needle. The hypodermic injection of ergotir1e is recommended 
by Bertarelli and CiLtaglia, and is certainly worthy of further trial. By
podermic injections of alcohol are employed by Dukbuovsky. But the 
hest palliative remedy for varicocele is, l think, the application of a light 
truss, as recommended by Curling and Ravoth, so as to break the column 
of blood in the spermatic veins (without compressing the artPry), and 
thus remove the pressure fr om the dilated vessels. 

Radical Cure of Varicocele.-In a few cases, more energetic 
measures may be rec1uired; a great many operations besides that of 
Cooper, above referred to, bM·e been proposed for the radical cure of 
\'aricocele, the best, probably, being those of Ricord, Vidal (de Cassis), 
H. Lee, J. Wood, and Annandale. 

(1) Ricard's jJfelhod consists in introducing subcutancom;Jy, in opposite 
directions but through the same apertures, two double ligatures, one be
neath the spermatic \"eins (isolated from the vas deferens), and the other 
above them, so that there sba ll be a loop and two ends of ligature on each 
::.icle; the ends are then threaded through the corresponding loops, and 
attached to a ligbt yoke provided with a screw, by daily turning wbich 
they are constantly drawn tight-thus effectually strangulati ng and ulti
mately cutting through the vei ns, from which the ligatures drop in the 
course of the second or third week. 

(2) Vida.l's Operation consists in passing a steel pin, perforated at both 
l'nds, below tbe veins and between them and the vas defcrens, and through 
the same apertures a silver wire above tbe veins, and between them and 
the skin i the wire is threaded th rough the perforations at each end of the 
pin, which is then rotated in such a way as to twist the wire and roll up 
and firmly compress the veins. The wire is twisted more and. m~re tightly 
each day until the ,·eins are cut through (usually at the begrnnmg of the 
;-.t'.'cond week), when the pin and wire are easily withdrnwn together. 
Bradley has simpl ified this method by passing a long pin above and then 
helow the veins, thus compressing them as in the "Aberdeen" method of 
ncupressure. 

(3) Lee's Method consists in passing two needles beneath the veins, and 
between them and the vas deferens, about a.n inch apart-pressure being 
then made by means of elastic bands passed over the extremit ies of the 
needles. rrhe veins w bich are thus acupressed at two points are next 
divided subcutaneously between the needles, which may be removed on the 
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third or fourth day after the operation. Should the didsion of the veinF
be followed by bleedin!?', which may happen from some ,·essel being cut 
that was not included by the needles, the hemorrhage con be readily ar. 
rested by the introduction of a third needle-below the point of divi~ioo if 
the bleeding be ,·enous, and above, if it be or an arterial character. I han• 
varied this operation by ncupressing the veins between harelip pins and 
loops of silver wire passed subcutaneously, or by e.ubstituting for the 
elastic bands stout silk ligatures which are removed the next clay. Another 
methorl, also recommended by Mr. Lee, consists in cutling away a portion 
of the scrotum, compressing, dividing, and searing with a hot iron the 
affected veins, and finally closing the wound witb a carbolized suture. 
Bogue cuts into the scrotum antisepticn.lly, and ties each vein separately 
with a catgut ligature. 

(4) Wood's 11.fethod (Fig. 647) is an ingenious modification of Ricord':.:, 
in wbich the veins a.re sur. 
rounded subcutaoeou::.lv 

FIG.647.-Woo1l'sinstrumentfor,.nrie-0cele. 

~ 
.l.''m.648.-RoyesBell'slnstrumentfor,.aricocele. 

witb a metallic ligature"'; 
the ends of the li.:ature 
poss through a11<l are SC· 

cured to a light spring, b.v 
tbeactionofwhichtbewirc 
is constantly drawn tight. 
Somewhat similar methods 
are practised by Barwell, 
by Royes Bell (Fig. 648), 
and by Weir. Gould SUI'· 

rounds the "eins with a 
platinum wire, and divide:-:: 
them with the galvanic 
cautery. Keyes ties them 
subcutaneously with a cat· 
gut ligature. 

(5) Annandalf's Method 
consists in excising por
tionsof the enlarged vein:.:, 
as practised by l\larshn.11 
and Steele in cases of rnrix 
of the extremities; bemor· 
rhage may be arrested. by 
ligature, or by acupressure, 
as in Lee's operation. Thi~ 
mode of treatment has also 
been successfully employed 

by Howse, Banks, and other surgeons, myself included. Rigaud simply 
exposes the vein without removing nay portion of it. 

These operations (of which that by Ll'e·s first method seems to me upon 
the whole the best) are all attended with some risk 1 and are only to be 
recommended in exceptional cases. 

SARCOCELE AND TU)IORS OF THE TESTTS. 

Sa.rcocele is a general term, commonly but rather unfortunately applied 
to all solid enlargements of the testicle. Surgeons speak of several vari~
ties of sarcocele, as the simple, the tubercldous or srrofulous, the syph1-
litic1 the cystic, and the malignant. 
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Simple Saroocele is t he chronic en largement of the testis which re
~ults from inflammation of the organ. The affected gland is moderately 
incrcaged in sizE>, smooth and rather hard to the touch, though occasionally 
semi-fluctuating in parts, and somewhat painful and tender; the cord also 
is, in most cases, thickened and indurated. When cut into, the testis is 
found to be infiltrated with lymph in various stages of organization or 
fatty de:.reneration, the latter condition giving the appearance of yellowish 
~pots which :trc often mistaken for tuLercle. Suppuration occurs in some 
cases, and may be followed b~' hernia of the testis. Simple or inflammatory 
sarcocele !soften accompanied with effus ion into the tunica vaginalis, con
stitut ing Hydrosarcocf'ie. The treatment consists in st rapping the testicle, 
with the occasional application of a few leeches, and attention to the srnte 
of the g-encral health i hernia of the testis is to be treated as described at 
po!!"e 1084. 

Tuberculous Sarcocele.-A deposit of true tubercle in the testis is, 
I believe, a less common affection than is ordinarily supposed, many of the 
cases which are called tuberculous sarcucele being really instances of simple 
enlargement from chronic inflammation , occurring in persons of a scrofu lous 
diathesis. 'frue tubercle in the te~tis, according to Carswell, Curliug, and 
Salleron, is fir5t dct•tiloped as an intra.tubular affection, but, according to 
RindAeisch, Yirchow, a.nd other modern pathologists, originates primarily 
in the interstitial areolar tissue. 

Causes.-1'he causes of tnLerculous sarcocele arc involved in some 
obscurity. It is ordinarily said to follow gonorrhrea or sexual excess, Ol' 

to be due to some trnunmtic injury of the part; but, according to Salleron 
(wbo has pul>lishcd an elaborate memoir on the subject, based upon an 
itnalysis of 51 cases), the true tuberculous sarcocele never follows these 
affection~. which are common causes of the simple sarcocelc, except as a 
coincidence. His thMry is that tubercle is deposited in the testis in infancy, 
as a manifestation of the tuberculous diathesis, but tha.t tbe affection is not 
called into activity until after tbe period of puberty, when the generath'e 
organs become subject to functional excitement. 

Symptoms.-1.1 uberculoui; sarcocele commonly begins in t he epididymis, 
bnt ultimately involves t he whole testis, forming a larg-c, uodulatcd, and 
u~ually indolent mass. In some cases, however, the enlargement is uni. 
form, smooth, an<l sem i-elastic. In the nodulated variety of tbe disease, 
one or more of lhe nodules g-radun lly iuflame and become adherent to the 
,.,kio, abscesses forming, and perhaps leading to the occurrence of fungous 
protru~ions, or berni~ of the testis, and the g-reater part of the gland thus 
being-, in some instances, gradually extruded fr om the scrotum, Both 
testicles are ui;:.ua.lly successively involved. 

The vasa deferentia, vesiculre sominales, and pro~tate are often similarly 
affected, and the patient may present evidences of phthisis, or of scrofulous 
disease of the lymphatic glands 01· other organs. The affection mo.y be 
l.'omplicated witb hydroccle. 

'l'reatment ~The treatment consistr; in attention to the stn.te of the 
!!<'Deral health, in regulation of the diet, and In tbe admini:.;tration of cod
li\·er oil , iron, iodine, etc. The patient should live as much as possible in 
the open air. '!'he pa.rt should be ~upported in a well-13tting suspensory 
banda.ge, and advantage may be deri\'ecl from tbe ocC!ar.i.ional application of 
iodine, or of local sedatives if there be much cutaneous inflammation. 
Ilumphry recommends that, in very bad C!nses, the sinuses should be laid 
open, the scrofulous matter tur.oed out, a..nd tbe parts sti_mulated to healthy 
action by the application of mtrate of silver. Veroeml reco0101onds tbe 
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actual cautery. Castration can be justifiable only when the general health 
is ev ident l.'r i;;uffering from the drain caused by the local affection. 

Syphilitic Sarcocele1 in both of its varieties, has already heen de
scribed (p. 508). rrbc treatment is that of syphilis in general-mercu rv 
being particularly applicable in t he ea rly or "interstitial," and iodide Or 
potassium in t he late, or" gummy,n form of t he disease. 

Cystic Sarcocele.-This, which was called by Si r A•tley Cooper the 
"Hydatid Testis," belongs to the fibro-cystic variety of tumor (sec p. 532). 
The cysts themselves originate, as shown by Cu rling. in dilatations of tbe 
tubes of t he rete testis, and may be classified, according to the nature of 
their contents, as serous, sang uin eous, or cutaneous proliferous cys'ts. 'fbe 
cystic sa rcocele is often associated with cartilaginolls growths, and some
t imes with sa1·coma or cancer. 

Diagnosis.-Cystic sarcocele ,·ery seldom occurs in persons under twenty 
years of age, though F. Il. Gross has met with it in an infaut; it may 

FIG.649.-('ysticsnrcocele. (BRYA:ST.) 

comm on ly be distingu ished from 
hydrocele (the affection with 
which it is 111ost likelv to be con
founded) by observ iilg its shape, 
which is globu lar rather than 
pyriform, and its want of tram•
lucency when exam ined with 
transmitted light. From malig
nant sarcocele it may be distin
guished by its slower growtb, 
and the absence of glandular im
pl ication and of cachexia. ln 
some instances, bowernr, the 
diagnosis can only be made by 
puncturing the growth with n 
trocar and can ula-w hen, if the 
case be one of c~·stic sarcocele, 
a few drops of sCrous fluid will 
probably be evacuated by each 

puncture, from the successir e openi ng of different cysts-or even by micro
scopic examination a ft er removal. 

'.l'reatment.-This consists in castl'ation, which may be performed a:.: 
soon ns the nature of the cafl.e has been afl.certaioed. 

Congenital Dermoid Cyst.-Another form of cystic dh;:ease of the 
testicle is the congenital dermoid cyst, which usually contains hone, teeth, 
or lmir, a.nd is believed by mun.r wr iters to be an exao1ple of the malfor
mation kn own as "fretal inclusion." Cases of t his affect ion, which is one 
of grent rarity, have been recorded by stveral sur~eons, among others by 
Van Buren, in whose case t he patient, a chi ld 2! years old. had been 
treated (for what was supposed to be hydrocele) by the establishment of 
a seton, which led to much suppuration and the protrusion of a large fun
gous mnss. The treatment co nsists in castration, unlesi<, as occasionally 
lrnppens, the growth be ent irely external to the testicle, when excision of 
the tumor alone would be sufficient. 

Other Non-malignant Growths are occasionally found in the tes
ticles, as the fibrous,fibro-cellular, cartilaginous, etc. •rbe diagnosis from 
the s imple and syphilitic forms of sarcocele, with which alone they arc apt 
to be confounded, can be made by watching the effect of remedies, which, 
in the case of tumor, would of course be negative. The treatment consisti< 
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in castration .. Fatty tumm·s have been observed in the spermatic cord, 
from which situation they may be removed by excision. 

Malignant Sarcocele, if carcinomalows, is almost always of tbe 
encephaloid variety, though both scirrhous aud melanotic growths have 
been occasionally met witb in this organ. Very many tumors of the testis, 
bowever, which would formerly have been classed under the head of ence
phnloid cancer, are by modern prithologistR d~scribed as sarcornata. An
other variety of malignant growth met with in the testis is the lymphade-
11oma, which has been particularly studied by :Malasscz, .Monod, and 
'l'errillon. It usually affects both testes, simultaneous!.'' or successively. 
Jn nrnlignant sarcocele, the body of the testis is usually first i1wolved, and 
the organ, when cut into, exhibits masse~ of a medullnry character, in 
various stages of growth or degeneration, often mingled with cysts or 
cartilaginous nodules. rrhe affection may occur at any age, but is most 
common in youth and early adult life. 

The symptoms are the presence of a rapidly g-row ing solid tumor-its 
growth is much more rnpid than that of any other form of sarcocelc-thc 
ma8s being smooth, and at fir:;t uniformly firrn to the touch. but afterward.:; 
soft, elastic , and semi.fluctuating in spots, with enlargement of the scrotal 
\'eins, and ultimately tur:.rescence and thickening of the cord. The deep 
iliac and lumbar lymphatic glands are inv olved at an early stage of the 
<lisease, the. ing-uinal glands not being affected until a later period. 'rhe 
tun ics of the testis become very much distended by the enlarging tumor, 
and ultimately give way-when the g-rowth becomes adherent to the scro
tum; ulceration then follows, rind allows the protruf'ion of a fungous mass. 
This stag-e of the disease is comparatively seldom seen at the pre:::ent day, 
because the nature of the case i:s recognized, and castration resorted to, at 
an earlier period. The growth is attended with \'ery little pain at any 
time, and the general health of the patient does not suffer in t he early 
sta_g-e, thou~h cacbexia is ultimately developed. One testicle only is com
monly affected 

Tbe diagnoMs from other forms of sarcocele can usually be made by ob
st>rving the very rapid growth of the tumor. its unilatera.l character, the 
enlargement of the scrotal \'eins, and lhe want of benefit from treatment; 
but the diag-nosis from cystic sarcorele is often impossible until after 
removal, and even then without careful microscopic examination. From 
opaque hydrocele and from hrematocele, malignant sarcocele may be dis
tinguished by observing its weight and the sense of fluctuation which it 
affords in spots, and, if necessary, by an exploratory incision; this is better 
than puncture with a trocar, because, as pointed out by Ilumplll'y, the 
quantity of blood which Hows throu~h the eanu la from an encephaloid 
testicle may be so great as to lead to the supposition that the case is one 
of brematocele. 

1.'he p1·ognosis is ver.v unfavorable, death commonly taking place within 
two years, from the implication of the deep-seated glands, and from the 
occurrence of secondary depo:sits in the lungs and other viscera. 

rrhe only treatment which offers the s lightest hope of benefit is castrri
tion, and this operation is, as a rule, justHiable only in the early stages of 
the affection bcforP- the pelvic and lumbtu· glands have become involved
a point which can usually be determined by careful palpation of the 
abdomen. 

Castration.-The operation of castration, or remova 1 of a testirle, is 
thus performed: The part having been shaved, and tbe patient etherized, 
the surgeon grasps the posterior part of the tumor with his left hl\nd, so 
as to make the scrotum tense in front; a longitudinal incision is now made 
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from opposite the position of the extern:d abdominal ring to near the bottom 
of the scrotum, which is then peeled off, as it were, by n. few strokes of the 
knife, until the a:lancl, surrouudcd b_r its tunics, hangs merely by the ::.per
matic cord. The division of the cord is the most important part of the 
operation; this niny, I think, he best done with the f(TOfletw, but may be 
also well 11ccomplis~1ecl with. th~ knife-Uleedin~ in the latter cnse being 
prevented by prenou:=.ly hg-allng Ot' ncupressing the cord en mat:~e; 
or the end ma.v he firml_r held by an assi~tont, and its arteries tied s.cpn
rutely after di\'i!"ion. J\1.v reason for pref'crrin .~· the er.,-ase11r in this opera
tion is not only on al:C'Ount of the S:a\·ing of blood, but al:so becau!:le iti; 
use seems to be attended b.' less shock tbaa tbat of a cutting- instrument. 
The preci~e point at which the col'd is di,·idecl is of no consequence in the 
excision of non-nmligaant g-rowths, and hence the surgeon may, if it Uc 
found more convenient, secure the cord before completing- tbc dissection of 
the tumor. la castration for nrn.ligaaut disease, however, it is important 

to cut the cord al as hiµ-h a point 
as posi'ihle, and ia these cases it 
is therefore better to di~sect out 
the testicle, and carrv the di.s
section up to the alJdofilinal ring 
-thentran:--fixing" the cord with 
a double ligature, t»inp: it in two 
bah-es, and di\·iding it a little 
lower down, in the way already 
dc~criiJcd. It is always a good 
plan to pass a strong ligature 
through the cord about half an 
inch rtlio\·c the point at which it 
i::. to be di\•ided, tying this in a 
loo-;e loop Uy which the cord can 
be drawn down in case of sec
ondary hemorrhage: this liga
ture may be removed about the 
fourth dny, by simply cutting it 
on one side aud clrawiog it out. 

FIG. (;(i!J.-Division ofs11ermatic r.ord in castration. ] t is Sometimes recommended 
(E1uc11si:::-.-.) tbnt an elliptical portion of the 

scrotum should be remo\·ed, if 
the tumor be lar;:re; but the skin of this part shrinks so much after the 
opera.tion that such a cour.:::e can rnrcly iJe necessary. 'l'be after-treatment 
consists in introducing· a. drainag-e-tuhe nnd brinl!ing the ed.;res or the 
wound together, with stitches, and in applying the ordinary antiseptic 
dressings. 

FUNCTIONAL D1EOHDERS OF TUE MALE GE:-iERATI\'E 01t0ANS. 

Impotence may result from s:everal different conditions, of which some 
a.re, whilP others nrn not, remediable. 

I. JJlalformotion or Mutilnlion of the Genital Organ:;: may cause impo· 
tence, occasionally curable by operation (see page 1014), but more com
monly irremediable. 

2. DPbility of the Nervous Centre;;, following severe illnesses, or at
tendant upon diEeaEeS in which the ~eneral nutrition is impaired, may 
rend<'r the patient tempornrily or permanently impotent. The treatnumt 
consists in the adoption of menus to iwpL·o,·e the general health, the exbi-
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hition of tonics, such as iron, quiaia, strychnia, and phosphorus, sea-bath
ing', etc. 

3. Traumatic or other Lesions of the Cerebro-Spinal Nervous System. 
-Impotence from tbis c:au:;;c is commonly permanent i the treatment would 
be that of the particular affection to which the impotence was due. 

4. 'l'em1?ornry, or rather. imaginary, impotence may ori:-.e from ~ll!ental 
Perturbation or Over-excitement. 'l'his condition is chiefly met with in 
first attempts at coitus, whether sanctioned or not by the matrimonial tie. 
'I1be affection is, I believe, neo,.·er permauent. 

Morbid Exciiability of the Genital Organs, attended with involun
tary seminal emissions (spermalorrhrea). occasioually gives rise to im
potence, and is a ,·ery intractable affection, simply because it is often 
impossible to pret"ent the continued activity of the causes to which it is 
originally due. The commonest cause of th.is condition is probalily otJan
ism i though it may also arise from premature or excessive indulgence in 
nnery-and is kept up by impure habits of thoug-ht or conversation, 
reading ob5cene books, or g-loating over laf=civious pictures-while in its 
milder forms it may originate from irritation of neighboring organs, as 
the bladder or rectum. 

Seminal Emisxions are by no means necessarily a sign of disease; 
indeed, during early manhood, an occasional discharge of spermatic fluid 
during 81eep is an almost unavoidable attendant upon virtuous celibacy; 
but when the emi:;sions occur in the da.:·: as well as at ni!.rht. and are very 
frequeotly repeated, they certaiol.'' indicate an unnatural state of debility 
and irritability of the sexual apparatus. In the worst cast's the patient is 
rendered impotent, by the embsion taking place wit.bout any or with such 
!:ili)!ht erection that penetration is imposi'ible. 

Spermatorrhcea, as tbis affection is called-rather unfortunately, for 
the i-eruinal flux is a mere symptom-is chicfty met with between the 
period:-) of puberty and early adult life, and is most common in young men 
of foeble frame and of sedentary habits. In advanced stages the patient's 
general he111th suffers, and he often falls into a st11te of g-reat mental de
pression. .At the same time, there can be no doubt that, in many cases, 
ill bealth and ,·arious nervous affections, such as epilep:;;y or insanity, are 
nttributed without sufficient reason to morbid excitability of tbe genital 
or_!!ans and to ona.ni::.m-whcn. in point of fact, the supposed causes are 
reall.v the efff'cts; php:;icfll debility often exists where the sexual appetite 
is fully if not inordinately developed, and an excitable disposition, or an 
ill-balanced mind, renders its po~sessor le~s able to resist temptation, and 
more apt to fall into habit~ at which the moral ~e11se revolts, than he who 
is blessed witL both a healthy body and a healthy mind. The frightful 
pictures drawn by Tissot, Alibert, o.ud other writers. are lrn doubt strictly 
rorrect; but thr unfortunate victims whose histories they narrate were not 
io:-.ane from onanism-they were onanists because they were im:ane. 

The diagnosis of sperma.torrhcea from ch1·onic prostatitis (prostator
rhma) is readily made by microscopic examination of the discharge (see 
pag-e 1030). 

The treatment, as far as the use of remedies is concerned, consists in 

~~1~!~~~b:~17ct i\~~ n i ~i~i ~~l~i ~;~i~; t.th;, l~ee~~~~l s~1!u~~sb: 1~i u\~d!11~1~~ 1~L~~i ~!i1~}~~ 
some, aod particular care 8hould be taken not lo overload the stomac:h at 
night; alcoholic stimulants and sp~ces. sbould, as a .. rule, b~ fl.\'Oic~ed. 'l'he 
patient should take plenty of exerc1~e 111 the open au-, walking being better 
than riding or driving, as the motwn of thP. hori;e or carriage sometimes 
excite:-) the venereal orgasm; be should slt!ep on a bard mattresS-lying 
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on either side rather than on the back-and should not be too warmh
covered. Tonics, especially iron, quioia, st rycbnia, phosphorus, nnd occrl
sionally canth1trides, may be administered with advantage, while cold hip
baths, the cold douche or shower-batb, and sea-bathing (if thi.s can be 
procured) will also prove of sen ice. Bromide of potassium may be g iven 
in a foll dose at bedtime, and will often procure sound rest, undisturbed by 
seminal em iss ions; tlie hydrate of chloral has been recommenclc<l for tb·e 
~ame purpose. as have the monobromide of camphor, by Yogel, and anti
pyrin, by ThOr. Nowatschek speaks favorably of hypodermic inject ions 
of atropia. 'J'he application of nitrate of silver in substance or solution 
(gr. xx-xi to f,5j) to the pro:-:tatic and bulbous portions of the urethra, mny 
be of service ia cases in ·which these parts are found hy extemn.l pressure 
to be morbidl_v sensitive j the application may be made with a porle
caustique or syringe-cathete r (as in cases of chronic prnstatitis), and may 
be repeated at intervals of ten days or two weeks. Cold, applied as recom
mended by Winternitz (page I 030), may be of use in some cases. 

'l1be course of treatment above described is addressed to tbe morbid\\· 
irritable condition of the genital orirans, nod may be employed with HerJ 
prospect of success, provided that the causes of that condition have ceased 
to act, or can be removed. In cases originating in irritation of neighboring 
parts-as from beruorrhoidl", from the pre!"ence of ascaricles, or from an 
abnormal conUition of tbe uriue-this can Ue readily done; but when the 
unnatural irritability of the generative apparatus is kept up by constant 
excitation of the part, whether physical or mental, the prognosis is le!'s 
favorable, because the removal of the cause is more difficult. Chastity in 
t hought as well as deed is necessary to insure recover_v; but to attain thi~ 
grate requires a prolonged struggle with temptation, which needs all the 
patient's fortitude and resolution. 'l'he treatment in these cases must be 
more moral than physica l, and e''en wben a purely physical cause, such as 
onanism, is to be dealt with, surgery offers remedies of but clouhtful efficacy i 
the application of blisters to the penis, or the operation of circumcision, may 
be of use in compelling at least a suspension of a bad habit; bnt the benefit 
will be evanei::cent, unless the moral nature of the patient can be reached 
in the interval. Jn their despair at contin11ed relap~es, victims of onanism 
have, it is said, occasionally made Abelard:; of themselves, with the hope 
that they would thus effectually banish temptation i and surgeons, even, 
have been induced to castrate their patients, in obedience to the earnest 
eolicitations of the latte r. The operation has, however, in the majority of 
cases, proved ai:.i unsuccessful as it is unphiloMphical; there is no reason 
to believe that the testes are particularly at fault, and the disease is in all 
cases more of the mind than of the body; moreover, the gain to the mornl 
nature of the individual is not in cowardly fleeing from, hut in manfully 
resisting, temptation. rrbe benefit which has been apparentl.\· derived, in 
some instances, from this heroic mode of treatment, has been, io all proba
bility, such merely as might ba\·e been obtained from any great and sudden 
shock to the nervous system. 

Tbe surg-eon is occa:-.ionally called upon for an opinion as to whether an 
individual who bas e.tdfered fr om frequent seminal emissions, and who, 
perhaps, fears that he is in consequence impotent, may properly eater into 
mn.trimonia.l engagements. The question is rather a delicate one, and no 
rule can, of cou rse, be given which would be of univer:sal application; but 
it may probably be safely said that, thou.i:rh, if undertaken merely with the 
selfish bope of effecting a cure for himself, without regard for the happiness 
of his partner, marriage will, in all probability, disappoint the man'::; expec-
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tations, yet the happy circumi:::tances of a un ion fonnded on mutual prefer
ence and pure affection will offer the very best prospects of recovery. 

S t e r ility in the male may exist in conaection with impotence, or inde
pendently. It most freque utly arises from some loc:tl source' of obstruction 
to the passage of the spermatozoa-as from induration and th ickening of 
the globus minor as the result of epiclidymiti~, or from urethral stricture
but may also depend upon retention of the testes within the abdominal 
cavity, upon absence of spermatozoa from the semen, or upon obscure 
changes in the chemical constitution of that flu id, the nature of which is 
not very well understood. The only hope of cure would be in the rem0\'111 
of any disease of the genito-urinary apparatus which might be detected. 

DISEASES OF 'l'HE FEMALE GEN ITALS. 

The limits of this vo lume will admit of merely a brief reference to tho:::-e 
diseases of the Female Generative Apparatus which require ope·rative, 01· 

distinctively surgical treatment i nor is a more extenckcl account of these 
alfections here necessary, for the whole s u bject properly belongs to tbe 
domain of Gynrecolo7.v, and is ably di..:::cussed in t hn numerous valuable 
works on Diseases of Women wbicb are now accessible to tbe student. 

1\IALFORMATlONS. 

The external genitals are subject to various malformations of very dif
ferent deg-rees of SP\'erity. 

I m p e r fo r a t e Vulva.-Tbis1 which is the slightest form ofimperforate 
vagina, consists in a congenital occlusion of the vaµ-ina at or just in front 
of tbe nymphre. The septum is at first very delicate, and, if the condition 
be recognized soon after birth, can be readily ruptured by simply separat· 
ing the parts with the thumbs, one placed upon each of the labia majora, 
or may be torn across with a probe or director, a 8tr ip of oiled l int being 
interpose<l to prevent reunion. At a later period a little dissection with 
the scalpel may be required, but the affection is always readily amenable 
to treatment. 

Adhesion. of the Vulua is a condit ion precisely s imilar to the above, ex
cept that it is not con)Z'enital, but arises from adhesion of the opposing 
surfaces of mucous membrane, as the resu lt of inflammatory action. The 
treatment consists in dis£=ecting tbroup:h the obstruct ion, and preventing 
its recurrence by thn introduction of a tent. 

Im p e r for a t e Hymen .-'L'be hymen may be partially pe1forate, or 
completely irnperforale. 

L Parlially perfornte hymen allows the escnpc of the menstrual fluid, 
but interferes with i::exual intercourse-the thickness nnd rigidity of the 
membrane preventing- penetration. In some instancas pregnancy has 
occurred in spite of thi!?i obstacle, and the condition of parts has been first 
recognized from the effect of the dense hymen in bindf'ring parturition, by 
arresting the pa!"':sage of the f~t~l '·)~ad. The trea_tment of part.ially p~r
fornte hymen consists simply rn rnc 1~mg the part with a probe-porn~ed b1s
toury dilatation being completed by means of sponge tent or boug1e. 

2. frnpe 1:forate hymen is a much .more serious c?ndition .. 1f it were 
recognized before the age of puberty.' .it could be rea.dtl;: remed ied by mak
ing a crucial incision, and b.v excising the flaps which would thus be 
formed. but unfortunately, the malformation is seldom di!?-covered until 
menstr~atio~ bas repeatedly occurred, and unti l the vagina and uterus have 
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become distended, sometimes to a great extent, by the accumulating 
secretion-r-formiog a large, elast ic, fluctuating tumor in the hypognstrium. 
'l'he operation for t be relief of th is coudi lion is easily nnd quickly per
formed, but is not unfrcqueatly followed by seriou s aad even fatal con
sequences. Death may result from endometl'it is and scpt icremia, due to 
decomposition of the uterine contents; or from peritonitis, due to tbe 
rscape of blood through a laceration of the Fn.Jlopian tube~. or even 
through the ir natural ori6ces, into t he abdominal cavity. 'l'o JWe\·ent 
t hese accidents, it is recommended by Bernutz and Goupil that the bymeu 
should be punctured with a small trocar and canu la, u. piece of tubing 
beiog attached to the latter, so that the contents of the uteru!:i mt~.\' tilowly 
drain away. The p uncture should be made eig ht or len days after t~ 
rnenstrnal period, and no pressure should be made upon the abdomen 
dnring the process of evacua tion. Emmet, on t he other hand, recommends 
frpc inciRion fo llowed b.'r thoroug-h wash ing out of the uterine cav ity. 

Imperforate Vagina .-This may vary in deg:ree from the slight af. 
fectio n already referred to as imperforate vu lva, up to complete absence of 
the vag ina , accompan ied, perhaps, with ab::;ence 0 1· imperfect development 
of the uterus. By simu ltaneous exploration with a sound iu the blad<ler 
and a finger in the rectum, the th ickness of t issue between those parts can 
he estimated, and, if it be such as to render the existence of t he uterus and 
upper part of the ,·agina tolerably certain, an effort may be propel'ly made 
to reach the uppcl' part of the tube during en.rly cbildbood, when opera· 
tioos on these organs are less dangerous than in adu lt life. If, bO\\·· 
ever, t he bladder and rectum be in s uch close contact as to render 
the exi~tcncc of a uterus doubtful, it will be proper to wa it until the period 
of pubel'ty, when the nature of the ease will probably become more evi
dent. Jn many in stances the existence of malformation is not suspecled 
until after puberty, when the attention of the patient and of her friends is 
aro used by tbe non-appearance of the menses, although the menstrual 
mol imen may recur at regu lar intervals. 

'l'be treatment to be pursued under such ci rcu msta nces i:; a matter worthy 
of the gra.vest cOntiideration. Any operat ion in such a case will be attended 
with considerable risk, and yet if the womb is becoming C\·ery month more 
and more d istended with menstrual nuid, au operat ion is absolutely ncces-
8ary-for while unrelieved the patient is in constant danger of peritonitis 
(from leakage backwards throug h the Pallopian tubes), or even of rupture 
of the uterus. The treatrnent of irnperforatc vagina varies according to 
the condition of the uterus. 

(1) If the presence of :ta elasticjlurtuating tumo1· in t he region of the 
uterus, perceptible by rectal exploration a nd by abdominal pa lpation, 
s hows that t here is an accumulation of ment:trual flui d in the womb, there 
can be no question as to the propriPty of an operation. I t bas been pro
po:'cd to eracuate the uterine conten ts by pnncture with a. trocar and 
canula th rough tho rectum, but, beside t he r h;k of wounding tbe perito
neum, in such an operation, the relief would probably be but temporary, 
nnd re-accumulation would occu r. Hence, it is better in such a case to 
nttempt tho format ion of a vagina, L.v phcing the patient in the lithotomy 
position, nnd, after making a small trau~verse incision, work in g cautiously 
upwards wilh Lhe finger and lrn.ndle of t.ho knife in the septum between 
the bowel and urethra (ta.k ing care not to open either of those), and guid· 
ing the Uisc:C'ction by keeping a sound in the bladder, nnd a finger in the 
rectum. , ,Vhon the sac contaiuio.z the menstrual fluid is reached, it shon l<l 
he opened through a speculum with a ~mall trocar, witb the !-.time precau. 
tions as in the case of imperforate hymen. Tbe :size of tbe newly formed 
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yngina mu!=;t be snbi:.eq~ent.ly mnintnine.d by the ui:..c of a bougie. In 
Amus~nt'R method, which l!:I preferred rn the~e ca~es b\· Bcrnutz and 
Goupil, the knife is di:-•pensrd with altogether, and the vagfoa formed by 
simply stretching- the vulvnr mucol1:-; memlmrne, and pu~hing apart the 
rectum and urethra with the rinµ-ersi the operation occupies :-erernl day:;:, 
dilntation being maintained ill the interval::; between the siltings by the 
iutrodu<:tion or tents. Le Fort has reported n remarkable caF:e, in whic:h 
he formed a vagina by pa$:o:ing a weak galvanic current through the part::s 
e,·ery night for a month; the ne_g-ative pole wai:; applied to the seat of oc
clusion and the po::iiti,·e pole to the wnll of the abdomen, and the current 
used was at no time so strong as to inconvcnien<:e the patient. 

(2) If there be 110 uterine lumor, the course to be pursued is more 
doubtful. The menstrual molimen, it must be remembered, depends 11po11 
the o,·aries, and not upon the uterus; and a patient may suff~r intensely 
at every montbly period, wbilc baving no womb, or at least none capable 
of menstruating, and therefore no menstrual accumulation. If in a c•afie 
of tbis kind it be ascertained by careful rectal exploration, conjoined with 
abdominal palpation, that there is n well-formed wornb-Hen though not 
distended-an operation such as was described in the last section might 
bejusti6able, thoul?h full of danger from the ri!'k of opening the peritoneal 
cavity. Jf, however, it be found that there is no womb, or rnerel.'" a rudi
mentary uterus (as in a. case under my care at the Epi:;:copal Hospital), 
no operation whatever should be performed. A good den! is sometimet; 
said in these ca!?es about fitting n. young woman for matrimon~·. enaiJling 
her to be a wife, etc.-but, in point of fact, a woman to whom nature ha:; 
deuiecl a womb can never be ndnpted for marri&J?e, thuufrh she nm.'- be 
6tted for prostitution . The ~urg-con's art may, inde{'d, enaLle her to l;e n. 
man's mi!:itress, but can never fit her to be hb wire and the mother of his 
children. 'l'be late Prof. Gross spoke none too strongly when he ~aid that, 
in such ca~e. "nothing is to be done ; the wonHLn is impotent, 
and therefore disqualified for marriage." 

Non-Congem·lal Obliteration of the Vagina re~ults from adhesion of 
the Yaginal walls after sloughing or severe infiammntion; it is most com
mon in mnrril'd women after labor, but may occur in young girli'I or 
children. The diogno~is froru congenital absence of the rn.gina tan be 
readily made by simultaneous rectal and vesicnl explorntion, which will, 
in a case of non.congenital obliteration, reveal the exbtence of a den~c 
septum, three.quarters of an inch or more in thickne8F:-wbereas, in a 
ca!'e of imperfornte rngina, the instrument in the bladder and the finger in 
the rectum :-:eem almost to f>e in opposition, end are eddently separated 
hy a very tbin layer of ti!•sue. The treatment of the affection now under 
consideration consists in endeavoring to re.establish the canal, by cautious 
dissection between the urethra and rectum in the way already mentioned. 
The operation is attended with a great deal of clanger, but is the only 
resource-and becomes imperatinly nPcessary when the uterus is di::s· 
tended by the menstrual accumulation. 

Double V agina.-In many cnst"s this condition requires no treat
ment, and may be looked upon as merely a physiological curiosity. 
Should, however, it become necessary to divide the vaginal :-:eptum, this 
may be readily done with blunt.pointed sci!Ssors, adhesion of the cut sur
faces being prevented by the introduction of a strip of gauze, and cleanli
ness being secured by the frequeut u~e of detergent injections. 
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SunorcAL D1sEASES or THE \uLVA. 

Hy~ertrophy of the Labia Majora is usually an inaam mn.tory 
co nd it1on, depending, as in the case of the lips, upon the prc~ence of a 
fi~sure or excoriat ion , and s low l.v disappearing when that is healed. 

Hypertrophy of the Labia Minora is occasionally met with, 
resembling- anatomica lly what has been described as tbe "fiLro-cellular 
out-growth ,,, In warm cli mates this condition is comparatively common, 
and in some localities is said to be al most universal. 'rhe treatment, when 
the hypertrophy increases so much as to produce annoyance, consists in 
excision; t his operation is sometimes attended with a good deal of hemor
rhage, which may be co n veuieutly arrested, as advised by Hutchinson, by 
transBxing tbe hase of the labium with harelip pins and applying figure
of-8 ligatures, so as to acupreRS the pedicle, as it were en masse. 

Hypertrophy of the Clitoris is usually, I belie"e, lbe result of 
const itutional sypbilis. 'l'he orga n sometimes attains a very la rge size, 
and produc~s a great deal of irritation, requiring excision , wbich may be 
perfo1·med either w ith the knife 01· with the ecraseu1·. 'l1he bleeding in 
this operation may be quite profuse, and may possibly require the applica
tion of the actual ca.utery. 

Excision of the Clitoris, or Clitoridecloniy, has been most unphilosoph
ically proposed and practised as a remedy in cases of epilepsy and iusanity. 
'l1he operation bas been forcib ly and properly condemned by the almost 
unanimous voice of the profesl:o)ion. 

Vegetations, the so-ca.1Jed venereal warts, are often seen upon the 
vu lva, aud require extirpation with the knife or scissors and caustic. 

Tumors of various kinds are met w ith in the labia, t he most common 
being the cystic tuu10 r , though fatty, fibrous, and vascular growths are 
also met with in this situat ion. Two kinds of cyst are met with in the 
neighborhood of the labium; one consists in a dilatation of Cowper's 
gland, and is curable Uy making a simple inciRion, and stuffing the cav ity 
w ith lint, while theotht:!r is a serous cyst, which is developed in the labium 
itself, and sometimes attains a ve ry large size. rl'he treatment of the latter 
consists in excision, t he operation requiring a rather troublesome d i ssec~ 
tion, aud being attended witb a good deal of bleeding, which can, however, 
u lways be checked by pr('ssure and the ul:ie of a T bandage. Fibrous a nd 

. fatty tumors of the labium al::;o requi re excision, while nrevi in this part 
ma.v be conveniently treated by lii:ration. 

Hydrocele of the Canal of Nuck is a rare affection of which 
W eicbselbaum has collected 62 cases, Coley having added 30 more1 and 
which has already been referred to in :;peaking of pudenda! heroin. (page 
9Hi). The treatment consists in the formation of a seton, in the injection 
of iodine, or, which is safer, in excision of the s.ac. 

Malignant Disease of the External Genitals may be primary
in which case it is usually epilheliomatous-or secondary to cancer of the 
vagina or uterus, either of the scir1·ho'/.IS or encephaloid variety. The 
Yulva is a lso1 sometimes, the seat of rodent ulcer. The sole treatment for 
any of these allect ions is excision, which is, however, on ly justifiable when 
the disease is so limited ns to adm it of complete extirpation. 

Vulvitis, in whatever way arisi ng, preseots the same symptoms, aad 
demands the same treatment, as wben of gonorrhceal origin. lSee page 
485.) 

Noma Pudendi bas al ready been referred to at page 445. 
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SURGTCAL DJSEASES OF THE Y AOTNA . 

The Speculum is an instrument constantly required for exploration 
of the upper par~ o f t be vagin a and the cervix uteri. For ordinary pur
poses, the best instruments are t he simple cylind1·ical speculum made of 
gla!-:S, coated like a mirror with quicksilver or tinfoil, and C0\1 ered with 
India-rubber (Fig. 65 1), and the bivalve specu lum, of wbicb the best form 
i~ that known as Cusco's (Fig. 652). For special cases, other instruments 

FIG.6S1.-Cyliodricalspecu\um. FIG.&>2.-Cu11co's speculum. 

may be required, sucb as tbe duck-billed speculum (Pig. 63 1), either in 
its original form, or with the ingenious modifications of Em met, Pallen, 
Thomas, },ryer, and others; Tbomas's tefrscopic speculum; Eilis's ex
panding speculum; o r tbe soniewhu,t similar ingenious contrivances of 
Dr. Albert II. Sm ith and Prof. Goodell. Barnes highly commends 
Neugebaucr 1s specu lum, w hicb combines tbe features of both t be bivah·e 
and the duck-billed instruments. 

The speculum should always be introduced (w<:ll warmed and oiled) 
under co,·er of the patient's garments or bedclothes, without any exposure 
of the person. For ordinary examinations, the obstetric position on the 
left t:iide will be satisfactory, but for the application of caustic5, removal of 
polypi, etc., it will usul\lly be more couvenitmt to place the patient on her 
back, with the lower limbs separated and s upported upon chairs. The 
introduction of t he specu lum may be conveniently efferted by separating 
the vagina l walls w ith the fore and middle fingers of tbe left band, and 
~lipping in the instrument benenth a nd between them 

Painful Ulcer or Fissure of the Vagina.-Tbis affection is c losely 
ana logous to the painful ulcer of tbe rectum or anus, and requires precisely 
~imilor treatment. (See poge 941.) 

Polypoid Growths, belonging to the class of libro-cPllular tumors, 
are occasionally met with in the vagina, and may be treated by arnlsion 
(if the pediclc is very small), ligation, the forageur, or the wire loop and 
galvanic cnutery . 

Cystic and.other Tumors in the walls of the vagina are to be treated 
as similar affections of the vu lv a. .Malignant g rowths of the vagina sel
dom admit of operative interference. 
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pla~:,o;~~~i~:ti~~.e!~h~~ethf~r~~~tc~~e~~c;a~~::~ ~~ ~~~n~=~ir"~h:~a~~~~ 
or urethra (cystocde, urelhrocele), and, in tbe latter case, a similar condi
tion of the rectum (recfocele). In mu!:lt instances, sufficieut relief mav be 
afforded by the use of a suitable pe~sary or bandage, but occasionnily a 
more radical mensure may be required; this ma.v, in a case of cystoccle or 
rectocele, consist in denudinz a circular strip of the vagina near its orifice, 
and bringing the sides together with sutures, eo as to obtain adhe.:.ion of 
the labia majora for the lower tbree-four1bs of their ext'ent; or, if tbc cai-c 
be complicated with prolapsus of the uterus, in denuding a longitudinnl 

strip on either side of the vagina {or, 
whicb is better, a broad triungular ~pace 
on the posterior wall of the canal), nud 
then bringing the raw surfaces togHher, 
so as to reduce the calibre of the \'ngina. 
tbrou,!?h the entire length. The former 

Fm. Gro.-Thoma5's clamp for elytrorrapby. operation is known as Episiorraj)hy, 
and the latter ns Elytron·a7ihy. 

Episiorraphy bas been modifiPd b.\T J. Bell b.v splitting imste11d ofpa1·iuy 
the labia, as in Langenbeck's and Collis's operations for vesico-vaginal 
fistula. Thomas has modified the operation of plytrorraphy by separating 
the layers of the \'aginal wall by a subcutaneous or rather submucous pro
cedure, then clampinf! tbe separatt'd tissue with the in:strument shown in 
Fig. 653, and cutting off the part which protrudes. Schroeder and B. F. 
Dawson treat cystocele by denuding tbe anterior wall of the rnginn and 
bringing the parts together with sutures, the latter sur,zcon folding the 
vesical wall upon itself by pressure with a sound, so as to bring the sides 
of the raw surface into close apposition. The treatment of urelhrocele 
baR al reads been referred to at page I 046. 

Vaginismus is the name given Uy Sims to an affection which consists 
in a hyperrestbetic condition of the nerves dis tributed to the rnginal mucous 
membrane at the position of the hymen , leading to a spasmodic contrnction 
of tbe sphincter va,ginre ruui.:;cle, which renders coitus intensely painful, and 
indeed, usually impo!<sible, and tlrns practically makes the patient sterile. 
'fbe spasm of the sphincter may be elicited by the slighte!:it toucb of the 
finger, or e\·en of a camel's.hair brush. Vaginismus may be an idiopathic 
affection occurring in perso ns of a hysterical temperament, or ma~· be due 
to some local cause, such as fissure of tbe vagina or rectum, papillary tumor 
of the meatus, inflammation of the womb or rngioa, eczema or prurigo of 
tbe vulva, neuru.lgic tumors, etc. 'fhe treatment consists in removing the 
cause, if this can be ascertained, and in the administration of tonics and 
the use of sedatives, ioc.loform being specially recommended by Tarnier . 
.Attempts mn.y be matle to relieve the spasm by the use of \' agfoal dilator:-', 
or, if necessary, by a resort to operative treatment. The simplest operation 
for vaginismus consists in sudden dilatation or partial rupture of the sphinc
ter vaginre mu~cle , effected by introducing tbe tbumbs and forcibly separat
ing them (the patient being etherized), as in Reramier 's and Yan Buren 1:5 

method of treating fissure of the anus. If thia fails, the remains of the 
hymea may be excised, and the sphincter partially divided by a deep i11cisioo 
on either side of the perinea] rap he (as recommended by Sims), or the pudic 
nerve may be cut-by dirert inci~ion, as originally recomn1ended by Burns 
-or subcutaneously, as preferred by Simp8on. 'fhel!'e operations sometimc!-i 
afford only temporary relief, and the constitutional treatment appropriate 
to neuralgia must therefore not be neglected after their employment. 
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SUltGICAJ, DISEASES OF TllE UTERUS. 

Fibrous or F ibro-Muscular Tumor s (Uterine Fibroid.r:., ~!!JO· 
mala).-'rhesC', which nrc tbr most common of the uterine tumor~. nm.\· 
orcupy nny por t ion of the structu re of the womb. They mny project 01 1 

tbe outer 1-'u r face of the orgnn beneath its peritoneal invc;.;tment i may grow 
inwards, filling· the uterinr cavity, and perhaps descending throu~h tlic 
n~ina and protruding between the labia; or may be de,·clop<'d in tho 
mid:-;t of the uterine wall. They are clas!-iified nccording to tbf"ir situation 
into ~ub5erous or sub·peritonenl i submucous i an<l interstitial orintcrmurnl 
fibroid~. Tbey are but IOO:-ic>ly attached tu the !\urrouncling tissues, and 
sometimes attain a ,·ery large size. Ia the mnjority of cases palliative 

1-'rn. 654.-Fibro-cellular uterine polnlus with long pedicle. (Bo1nN nnd Dt:G~!'.) 

ln'!atment only is required; nnd it must always be remembered that uterine 
fibroids seem to disappear Eipontaneously in some instances; or mlly- become 
detached, and rna.y be expelled by the contractions of the womb. 'l'be most 
promising mode of treatment !s, I think, the h.'.P?dcrmic u s~ of ergot or 
ergotin, as recommended by I [iJdcbran~t, ~canzon1, and Keat10g; 1_ny owu 
experience with this remedy , thoug-h l1m1ted, confirms, as far as 1t goes, 
tbe favorable reports of those gentlemen. 'l' h_e fo llowing formu la w ill be 
found ~~tisfactory: B. Ext. ergot. fluid. f31:;s; Gl_vcerinre Gj i Aqure 
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f3ij. )f. Twenty minims are to be injected once daily in the bypogastric 
or, which Lee advises, tbe gluteal region. Dr. Schiickiog prefers parencby
matous injections into the lips of the cervix. 

ln cns~s of subm.ucous fibroids, excision or avulsion may be practised, a 
convenient instrument for the purpose being the "serrated scoop'' or 
''spoon-saw/' devised by 'l'homas; but if the growth be at.tnched by a 
somewhat narrow pedicle (constituting the fibrous polypus of the uterus), 
it will usually be hetter to remove the tumor by mean8 of the ecrasem·, for 
the chain of which a wire rope may be subst ituted, as recommended by 
Braxton Ilicks, or a steel wire, as preferred by Kidd. 'l'he ecra1:ieu1· maj 
be applied by the aid of the ingenious "portechai11e" of Dr. Marion Sims; 
or the simpler form of instrument devised by Dr. Emmet may be substi
tuted; or a ligature may be first thrown a.round the pedicle with a double 
ranula, and the chain of the fcraseur subsequently drawn into pince. 
The operation may be facilitated by seizi ng the part to be removed with 
shouldered tenacula, which may theu be fixed in a handle, as suggested by 
Dr. A. JI Smith. 

In the case of interstitial growths, enucleation has been resorted to by 
Amussat, Atlee, Fordyce Barker, Thomas, and others. The operation 
consists in dilating or incising the cervix uteri, laying bare the tumor by 
cutting through its capsule, and then turniug it out of its bed with the 
fingers, 'l'homas1s "spoon-saw, 11 or other suitable instrument. rrbis pro
redurc ha~ not unfrequently proved fatal, from hemorrhage, peritonitis, or 
pyrewia, and, though doubtless justifiable in exceptional cases, cannot, in 

my judgment, be recommended 
as a general mode of treatment. 
A similar opinion is expressed 
by Pozzi, who bas collected 64 
cases of this operation, 16 of 
which terminated fatally. 

Baker Brown modified this 
operation by simply incising the 
tumor, or e\-en the mouth and 
neck of the uterus, so as to de
stroy the vitality of the growth, 
and promote its expul5ion by 
sloughing. Apostoli and Carlet 
recommend the intra-uterine ap
plication of ga h'anism, one elec. 
trade (usuall~- from the negative 
pole) being introduced into the 
uterine cavity, while a. broad 
electrode, from the positive pole, 
ancl, as Apostoli prefers, made 
of clny, is applied to the abdo
minal wall. '!'be results obtained 
Ly this method are, according 
to the reports of Keith, Skcoe, 

Fm. 65.5.-Inte~litial uterine fibroid. (BARSF.S,) ~~t~a~~:b~~o~;c~ets~~~i l.ob~~;~;J: 
ing to Braxton Ilicks, an intermural fibroid may sometimes be converted 
into a polypus by the administration of ergot. Emmet advises frequent 
traction upon the tumor with tenacula or forceps, so as to excite con
traction in the uterus, and thus promote enucleation and guard against 
hemorrhage. 
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b/~~~;:~i1~~r!:~~~:n~~~~i~~e~~~~~1!ns~n~e~~bee; i~1~~~!~~~c~~~ :~fr;:~;~;~j 
the entire uterus and both ovnr1es (see page 962) . '£his mode of treatment 
under any circumstances is replete with danger, and can only be justifiable 
in exceptional cases. Tbe statistics of the procedure have been investi-

~~t=~a~fn~~,:~~1r~:~'.t;:~,;e ~~·2 B~!::~: ~n;~r~~fi~:5:r c~=:~j;~~l;c~~~ ~~~11~~ 
Keith, himself the most succc~srul living hystcrectomist, bas abandoned 
the operation in favor of Apostoli's galvanic method. Dr. Sutton has 
rcruo\•ed a subserou s fibroid through an incision in the posterior wall of 
the vagina, but the patient died in six hours. 

The Ollerntion of 00pho1·ectomy, which bas been somewhat extensive!)' 
employed in cases of bleeding uterine fibroid, has already been referred to 
on page 962. 

Fibro-cystic Tumors of the Uterus have been particnlarl.'
~tudied in this country by C. C. Lee, Atlee, Peaslee, and Thomas. They 
ba,•e often been mistaken for ovarian cysts (see page 956). Only palliat.h·e 
treatment is as a rule to be recommended. 

Polypi of the Uterus usually belong to tbe .ft.bro-cellular or myxo
matous varieties of tumor, and are often very vascular, and accompanied 
with an increased development of the glandular structures of the part. 
Tbe hard or fibrous polypus, a variety of the uterine fibroid, has ::tlreacl.'
hecn referred to. Polypi are usually attended by more or less profuse 
hemorrhage, which exhausts the patient and urgently demands surgical 
interference. The treatment consi::;ts in effecting the extrusion of the poly
pus from the uterus by drawing it down with forceps, or, if this cannot be 
<lone, b_y dilating or incising the neck of the womb and administering ergot, 
and in then dealing with the growth by excision, avulsion, ligation, or 
the use of the ~craseu1·, in the way already mentioned (see page 1106) . 
.McClintock recommends the employment of a hemp saw; a loop of twisted 
cord is made to surround the base of the polypus by aid of a. double 
canula., the latter being then held by an assistaut while the growth is cut 
through by drawing the cord bR.ckwards and forwards as in using an 
ordinary chain saw. It may occasionally be necessary to nttack the poly
pus while still within the uterus, but the operation is under such circum
tances attended with great danger. 

Myeloid and Recurrent Fibroid Tumors (Sarcom.ata) han• 
been occasionally obsened in the uterus; the treatment would cousist in 
t>xcision, if the growth could be entirely extirpated without too much risk 
to the patient. 

Malignant Tumors of the Uterus may be either carcinomatous 
or epithcliomatous. Carcinoma of the uterus is usually of the enceph(l,loid 
rnriety, though scirrhous and colloid growths a re also met with iu this 
organ; the treatment should, in a very large majority of cases, Le merely 
pnlliativc

1 
total extirpation being attended with great risk, and partial 

excision, unless in very exceptional instances, being worse than useles::;. 
Epitheliom.a commonly attacks the os and cervix uteri, and may appear in 
one of two forms

1 
viz., as the so-called "corroding ulcer," or as the 1

' cauli
flower excrescence." '!1he treatment consists in amputation or the neck of 
the uterus, if tbe affection ~c recognized suffici~ntly early to allow of com
}Jlete removal, or, if not seen until a later period, in cauterization of the 
~urface of the growth with caustics or the hot iron 1 or in extirpation of as 
much as can be reached by means of an ecraseur or curette, a palliative 
meas.ure which bas been employed with advantage by A.. R. Simpson, 
Rimon, MundC, Parry, Goodell, and others. S ims curries the exscctiou 
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quite up to the inner os. Sanger bas collected 143 cases of total extirpa
tion of the uterus through the vagina, only 40 cases1 or 28 per cent., hav
ing terminated fa.ta.Hy, and Mund~ tabulates 255 cases with only 72 
deaths, about the same percentage of mortality; but Verneuil finds that 
109 cases occurring in Parisian hospitals gave 66 deaths, or 60 per cent. 
(35 from the operation, 31 from speedy recurrence), 18 instances of recur
rence in a hopeless form, and only 25 recoveries. 'rhe results of vaginal 
hysterectomy are, however, constantly improving. In 474 recent casei
there was a primary mortality of only 8.4 per cent. (Dulf), aod of Leo
pold's 82 patients 56 per cent were alive at the end of two ye1~rs. 

Procidentia or Extreme Prolapsus of the Uterus may occa
sionally demand operative treatment; this consists in first amputating the 
neck of the organ (if it be much enlarged), and then performing an epi· 
siorrhaphy or elytrorraphy (page 1104), or a transverse obliteration of 
the vagina (p. 1073). This mode of treatment bas been adopted in sev
eral cases by Prof. Goodell, with most gratifying results. Kvlpoperineo. 

plasty is another operntion 
for tbe same purpose, devised 
by Bischoff; it consif;;ts in 
dissecting up a tongue
sbaped flap of mucous mem
brane from the posterior wall 
of the vagina, and denuding 
a triangular space on either 
side ; tbe edges of the flap 
are then stitched to the ante
rior edges of the denuded 
:::paces, and the wound closed 
below with deep sutures, a~ 
in the operation for ruptured 
perineum. Pallen substituted 
for amputation of the cen1 ix 
an operation which be called 
vagino - cerviplasty. Thi::: 
consisted in denuding the 
cervix circularly, dissecting 
the mucous membrane up
wards from the junction ol 
the body and neck of the 
womb, pushing the neck up 
into the sheath thus fo rmed, 
and finally closing the wound 
with silk sutures. 

Amputation of the 
Cervix Uteri may he per
formed by the aid of cutting 

F10. SM;.-Amputation of the D«'k of the uterus by means instru meots, by means of the 
ofthe~crtJseur. a. Shows the neckoftheorgan,dragged ecraseur (Fig. 656), Or b~r 

!~~1:~~~;:e:[ p::~~ a:~l:~~ ~~:c::~·t a~~~ ~::e.c~~J~A~ ~ba~\~a~eico~a~~:r;.ire \~~~~o ~~1~ 
first method is re::::orted to, 

the part to be removed should lie foll\· exposed by means of a duck-billed 
speculum; the neck of the womb is· then s1it up on ei~her side, and its 
lips successivel.v excised with suitable scissors, the utcrrne mucous mem
brane being finally drawn forward (as advised hy Sims), and attached to 
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that of the vagina by means of silver sutures. Dr. C. F. Clark employs 
toothed sc issors, dispens.ing with the preliminary slitting of the part, and 
leaving the stump to hen1 by ,irrnnulation. 

An Operation for Shortening the Round Ligaments, in order 
to correct uterine displacements (apparently lirst sug-gested by Alqui0, in 
1844), has been iutroduccd into practice by .Alexander and .Adams, nnd 
has been repented with more or less success by Reid, Elder, Burton, 
Ledin.rd, Imlnde, MuncM, Polk, Doleris, and other surgeons. Wylie 
~bortens the ligaments by folding them on themselves after a preliminary 
laparotomy. 

Hysterorraphy, a procedure by which, after opening the peritoneal 
cadty, the displaced uterus is stitched to the abdominal wall, has been 
employed by numerous operators, including Koeberl~, Tait, Olshausen, 
Bnrdenhcuer, llennig, 8U.nger, Zweifel, Stancle, Hrennecke, Werth, Lee, 
and Kelly. 8chilckiog pas!'es a strong ligature through the fundus of the 
uterus and secures it to tbe vagina. 

rrbe ~ubjects of Lacerations of the Female Perineum and of tbe Cervix 
UtPf'i, Vaginal Fistul~. Omrian Ttrnio1·s, nnd Diseases of the Mammary 
Giand, ha\·e already been referred to in predous portions of the volume. 
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:;~~c~t~~39i0 r~p~~~~;~;e1:~~~::~~~g=:~15 
ilio-pelvic, 972 statistics of, 214, 2 15 
intra-cranial, trephining for, 35-1 Acupuncturation, 98 

::1~.~~~~~;;t~,0;,;'· 410 i~,:~~~~~~~~~~~r hen"." 881 

:re:ri~ist~i~~~· 270, 4U3 Adei~~ti~,n~;~ted fracture, 263 

ovarian, 972 Aden~ele. &e Glandular tumor . 
palmar, 572 Adenoid tumor, 536. See Glandular tu-
benea.th pectoral muscle, 401 mor. 
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Adenoi<i- \Amputation-
vegetations of nose a nd pharynx, 809 primary or immediate, 126 

Adenoma, 536. See Glandular tumor. quadruph:, 117, 119 
Adhesion, union by, 160 Tt!SUltsof, circum$lances which influ. 

secondary, 161 euce,12,1 et seq . 
of vuh-a, 1099 secondary or consecutive, 126 

Adhesions in 11i:::rnia, 878, 897 during shock, 15-1 
o~·ariotomy , 951:1 sirnultan~us or syuchronous, 118 

Adh1:sin~ plaster, 164 stat istics of, 124 et seq . 
Advancement of tendons for strabismus, stumps, alfoctions of, after, 121 

779 Amputation for aneurism, 106, 618 
Aerobic bacteria, 6-l snbclavian, 624 
AUrteriv .. raiou 1 213 for arthritis, 655 
Age, effect of, on resnltsofoperations, 7-1 burn, 332 
Ag:g-lutinative method for furl'ign bodies caries, G:~S 

in ear, 380 ddonnity, 125 
Agnew, rndical cure of hernia, 908 dislocation, compound, 303 

salivaryfistula,381 fracture,badlyunit.-d,2UO 
Air in veins, 19-1 compound, 256, 259 
Air·passages, diseases or, 859 ununiterl, 263 

foreign bodies in, 38t.i frost.bite, :137 
Alffi nal!i, l'estoration of, 814 p:u nshot injury, 187 
Alanson, mode of amputating, 104 hemorrhage, secondary, '218 
Albinism, i64 hospital gangrene, lOl:i, 4-19 
Albugo, 739 joint.wounds, 287 
Albumen in hlood, in inflammation, 36 laceratt'd wounds, 168 
Albuminous d!!gent:ration, 25!J malign3ntdiseasein bone, 648 
Albnminuria in strangulated hernia,888 1 necrosis, 643 
Albuminuricrntinitis, i65 onychia, 564 
Alcohol dressiug, 168 osteo-myt>litis , 635 

in snnke·bite, 174 tetanus, 587 
Aloes i~1 .. trea.tn~e~1t of joi1.1t.wounrls, 236 traumatic gangrene, 105, 1G9 
Alopi>cia, syph1htic, 50-1, 506, 518 ul<;tlr, 443 
Alteratives rn inflammation, 59 1 62 Amputation at a11kle, 138 
Allernatrngcakulus, 977 of arm, 132 

strabismus,777 ccrvixuteri,1108 
Alveolar abscess, 835 at elbow-joint, 132 

canct>r. See Colloid. of fingers, 129 
sarcoma, 542 foot, 135,138 

Amaurosis, 758 forearm, 131 
from ..-xtra·ocular caul'les, 769 hand, 129 etseff . 

Amber cataract., i50 athip·joint,144, l:i89 
Arnblyopia. SceAmaurosis . knee, 143 

c1::11tral, i 68 knee.joint, 142 
Ametrnmdcr, 771 of leg, 140 
Ametropia, 771 m .. tatarsus, 135, 136 
Ammonia in chloroform poisoning, 87 penis, 1080 

in shock, 77 abovti shoulder, 135 
Amcebaform or amceboid movement of at shoulder-joint, 133 

ct:l ls,3i sub.astragaloid,137 
Amputated limb, skin·grafting from, 442 of thigh, 143 
Amputation, 103 tarsu~, 137 et seq . 

cauSt>S of death after, 127 thumb, 130 
conditions rt•quil'ing, 105 tOt>S, 135 
contraction of teudous after, 123 at wrist-joint, 131 
dressing stump after, 119, 12U Amussat, cololomy, 924 
elongation of Lone after, 122 Amygdalinechancre, 50:t 
ln:morrhage (aecondary) after, 122 Amygdnloid bubo, 501 
history of, 10-:1: Amyl, nitrite of, in chloroform poisoning, 87 
instruments usecliu, 107 in chordee,482 
intermecliate, 12t:i tetanus, 587 
mortality after, 124 vesical catarrh, 1021 

compared \'l'ith excision, 676 Amyloid degeneration, 259 
operative procedures used in, 113 of conjunctiva, 73-1 

relative nwrits of, 117 Anaerobic bacltlria, ti-l 
po,;ition of surgeon in, 113, 115 J Anresthesia by chloroform, popil in, 8G 
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Anresthesia- I An · 
fatty d1:g:enerntion after, 87 e~.::~~~ of, 606, 607 
history of, 84 sac of, 601 
local,90,91 sacculated,600 
rt>ctal, 89 Sl'condary, 610 
rt>tinal,765 sizeof,601 
various modes of producing, 85, 871 special. See the particular Arteries. 

et seq. spontaneouscureof,605 
Anrestheti(;S, 83 structure of, 601 

caSt!S in whi ch they may be used, 84 in stump~, 122 
in cataractoperatious, i 51 symptoms of, 602 
death from,87 terminationsof,605 
indislocations. 302 thrillof,603 
etft"ctsof86,87 traumali<',219 
erotic dreams produced by, 92 aftl:'r tenotomy, 711 
in fractures,248 treatment of, 607 
precautions in use of, 86 by ac.atprt•s;;.urtJ1 612 
result~ of operations, how influenced acnpuucturation, 617 

by, 83 amputation, 618 
in straugulated hernia, 891 caustic, 618 

Analgesia from rapid breathing, 86 c'o:H::ulating injections, 617, 
Anastomosis, lateral, of bowd,;, etc., 928 629 
Anatomical origin of canc~r, 553 compres:: ion , 613 
Anchyloblt!pharon, 785 digital 615 
Anchylosis. 665 instrunwntal, 614 

in arthritis, 666 rapid, 614 
contin uousext<>nsionin, 666 J\,..Ji:ion,616 
of elbo1v, 668, 670 Sfah-ano-pnncture, 617 
fa\st.' 1 665 ligation,607 
fi\Jrous, 66li, 666 on cardiac sidt!, 608 

exr:isionin,667 distalsidt',612 
of hip , 668 manipulution, 617 

jaws, 845 mt::dica l, 607 
from burns, 335 by "old opf'ration," 607 

knee, ti66, li70 strangulation, tilS 
spin!:!, 726 of particular . See special Ar-

passivemotiou in , 666 teries. 
rupturing adhesions in, li66 tubular, 599 
ofshoulder,670 varicos1::,220 
inspinedisease,721 varietiesof,599 
ofstapestofonestraovalis,8P3,SO-:l veuous,192 

And, operation for au .. nrism, 608 Aueurismal diathesis, 601 
Ant::urism or aueurisms, 599 net::dle, 205 

amputation for,106,IH8 varix, 220 
byanastomosis,592 non-traumatic, 618 
artt::rio-venous,618 in stumps, 122 
bruit of, 603 Angeioleucitis, 569 
causes of, 600 Angeioma, 537, 5!12 
cirsoid. SetJ Arterial varix . of larynx, 860 
death from, modes of, 606 of pe11is, 1080 
diagnosis of, 605 Angle or ja1v, excision of, 8-1 6 
diffused, 604 Angular deformities of nose, 817 
dissecting, GOO displacement in fractures, 244 

:~~~~~>:t~~n~~,e~21i;t ~~:. A ni1~:,t:,11:!~1;d: 1~i~!~1~~te~e!1 ~fi't;s~5 ' 326 

fusiform, 599 Anisom..:tropia, 771 
after gunshot wounds, 192 Ankle, amputation at, 138 
hernial, 220 dist::ases and injurit::S or. See under 
intra-cranial. from embolism, 601 Joints. 
miliary, in apoplexy, 601 dislocation of, 328 
orbital, 788 excision of, 238, 6!13 
osteoid, 647 for gu nshot injury, 189 

E~r~E~:;:~t:::;,., by anasto- Auk;l~;s.'~it
2

~:>ehylos ;s . 
Annular strictu re of urethra, 1050 1110.sis. 
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Anodynes in inftammation, 58, 62 
Antepyreticamputations, 126 
Anterior curvature of bones of leg, 708 

splint, Smith's, 291, 296 
Antero-posterior curvature of spine, 720 

trephining for, 726 
Anthrax. See Carbunclti. 
Antimony in inllamruation 1 61 
Antipyrine in spermatorrhaa, 1098 
Antiseptic bath for wounds, 166 

collodion,165 
dressing of stumps, 120 
irrigationofjoints,651 
ligatnres, 112 
treatmeutofwounds, 169 

Antiseptics in inflammation, 59 
Antrum, dh;Pases of, 838 
Antyllus, operation for aneurisru, 607 
Anus, artificial. See Fistula, focal. 

false, 424 
fissure of, 941 
fistula of. See Fistula in ano. 
malformationsof,928 
malignant disease of, 935 
ueuralgiaof,952 
pruritus of, 952 
saccifonn disease of, 952 
ulcerof,1>ainful,941 

tuberculous, 943 
Aorta, aneurism of abdominal, 625 

thoracic,618 
compressor for, 109, ll0,148 
ligatiou of, 226, 626 

Arterial-
varix,592 

Arteriotomy, 101 
Arterio-venous anenrism, 618 

wounds, 220 
Arteritis, 596 
Artery or arteries, acupressure of. So• 

Acupressure. 
aneurism of. See Aneurism, anti 

special Arteries. 
constrictorfor,205 
contractionandretractionof,199 
contusionof,196 
diseases of, 596 

syphilitic, 508 
forcepsfor,111 
hemorrhage from, 197 
injuriesof,196 
ligation of, 205 et seq. 

forinftammation,6(1 
jointwounrl::i, 238 

linesofincisionfor,221 
secondary hemorrhage after, '.!lA 

occlusionof,596 
gangrene after, 218 
from injury, 196 
remoteconsequencesof,219 

in pyremia, condition of,-l65 
ruptured, 196, 414 

amputationfor,106 
in dislocation, 304, 305 

fraflture, 254 
woundsof,197 

niptm·e of, spontaneous, 197 
wounds of, 412 

Aphakia, 772 
Aphthous ulc.iration of penis, 1078 
Aplasticlymph, 38 
Apnrea, treatment of, 390 

in compound fractnres,256 

I 

P'Ocess of"pafr ;n, 200 
rulesforligationin,207 

Artery ~~:u~~!:i~~. ~~5 arm and forearm, 

axillary, anenrism of, 624. 
ligation of, 2:l5, 624 in wounds of neck, 382 

Apoplexy of marrow, 633 
ofretina,766 

Aposto·li·''. method for uterine tumors, 1106 1 
Appendages, uterine, removal of, !Hi2 
Appendicitis, 971, 972 
Appohto's suture, 421 
Arachuit1s, erysipelatous. See Erysipe

las. 
traumatic, 346 

Areola of breast, condition of, prect:!ding 
mammary cancer, 86-1 

diseases of, 804 et seq • 
.A.reolar tissue, diseases of. 509 

syphilitic, 509 
lesions of, in pyremia, 465 

Arm, amputation of, 132 
avu\sion of, 135 

Aromatic wine, 492 
Arrow-wounds. See \Vound~. 
Arrows, caustic, in cancer, 555 

incarbuncle,450 
Arsenic in cancer , 554 

insarcoma,543 
Arterial pya:mia. See Pyiemia. 

thrombosis, 195. See'l'hrombosis. 
transfusion, 102 

brachial,aneurismof.625 
ligationof,225,625 

br~il~i~~:~phalic. See Artery, innO· 

caroticl,aneurismof,621 
external, ligation of, 222, 812 
internal, ligation of, 222, 62~ 
ligatiouof,222,223,353,622 

cerebral disease after, 611 1 

621 
in excision of upper jaw, S-12 

wounds of neck, 382 
forneuralgia,582 

facial, ligation of, 223 
fomoral,commo11 1 acupresflureof, 629 

aneurism of, 628 
ligationof,227,628 

deep, aneurism of, 628 
Jigationof,228 

superficial, aneurismof, 629 
diffuijed, 629 

ligationof,227,629 
gluteal,aneurismof,627 

ligationof,226,627 
iliac1 common,aneurismof, 626 

ligation of, 226, 626 
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Artery, iliao- Arthritis, rhPumatoid-
1:ixternal, aneurism of, 628 of hip, diagno~isof, from fracture, 

ligationof,226,628 288 
internal, aneurismof, 628 of sacro-iliac joint. See Sacro-iliac 

ligationof,226,627,628 distiase . 
innominate, aneurismof, il9 suppuration in, 653, 655 

ligation of, 222, 623 tenotomy in, 654 
intercostal, hemorrhage from, in traumatic, 236, 237 

chest wounds, 403, 406 Arthropathy from nervt!-lesion, 664 
injury of, in fractured rilJs, 269 Arthrospores, 64 

internsseous, ligation of, 226 Arthrotomy in old luxation ofelbo,v, 316 
intra-cranial, aneurisrn of, 622 Articular changes in dislocation, 301 
;,,,.,_.,b;tal, aneudsrn of, G22 I neu.algla, 673-
ischiatic or sciatic, aneurism of, 627 Artificial anus. See Fistula, focal. 

ligation or, 226 limh, adaptation of, 121 
of lt!g and foot, an eurisms of, 629 membrana tympani, 798 
lingual, ligation of, 223 pupil, 749 

for malignant tumor of rt!spiration, 390 
tongue,835 sponge,76 

for prolapsus of tongue, .Arytenoid cartilagt!, luxation of, 385 
831 Ascitt>s, diagnosis of, from ovarian tumol', 

mammary, int~rnal hemorrhage from, 955 
in chestwoond, 403, 406 I Asoococcus Dillrothii, 63 

ob:l1:~~~~: 1 
91r21ations of, in femoral Aseptt;~i_:~fla~~1~~~!~:\~• 66 

occipital, ligation of, 223 Aijphyxrn.. See Apncca. 
peronpal ligation of, 229 local, 453 
popliteal, aneurismof, 629 Aspiration, 103 

ligation and compression io, ofaneurism, 607 
compared, 611, 612, 616 pneumatic, 120 

ligation of, 228 Assistants, duties, of, in operations, Sl 
rupture of, in fractured knee, Asthenopia, 772 

254 neurasthenic,765 
pudic, aneurism of, 627 Astigmatism, 771 

ligation of, 226 Astragalo-scaphoid joint, excision of, 713 
radial, ligation of, 225 ligament, section of, 711 
sciatic. See Artery, iscbiatic. Astragalus, dislocation of, 328 
subclavian, aneurism of, 622 excision of, 695, 712 

ligationof,223,224 fractureof,298 
intra-thoracic inflammation Astringents in inflammation, 59 

after, 611 Ataxia, locomotor, a cause of fracture, 2rn 
temporal, ligation of, 223 Atheromaofarteries, 597 
thyroid, ligation o(, 223 Atheromasia, 598 

for bronchocele 827 Atberomatousulcer,598 
tibial, ligation of, 228,229 Atlo-axoidjoint, arthritis or, 726 

posterior, rupture of, in fracture A tony or blacldtir, 1026 
of knee, 254 Atrophic scirrhue of breast, 870 

ulnar, ligation of, 226 A trophy, eccentric, 262 
verteLral, aneurism of, 622 optic, 768 

Arthrect~~;:i~~t· 222, 622, 624 Atrof.~asi~o~:?,d;~phobia, 175 

.Arthritis, li51 rnspermatorrhooa, 1098 
acute, of infants, 654 Atro.Pineconjunctivitis, 733 
amputation for, 655 Auditory meatus. See ~lt>atus. 
ancbylosis in, 665 nerve, l~sions Of, 803 
causes of, 652 Aural polyp1, 793 
chronic rheumatic. See Arthriti~, speculum, 791 

rheumatoid. syring~, 380 

~!~~"!;~iF" :~1~;;~~~~;,:.·::: 
rh"umatoid, 663 of nasnl polypi, 810 
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Avulsion- Bifiduvula,846 
of toe-nail, 564. 565 Bigelow, dislocation of hip, 319 et seq. 

Axilla, dislocation or humerus into, 310 litholapaxy, 988 
Axillary artery . See Art..ry. Bilate1·al lithotom.v, 1005 

gland;i:, manage1mmt of, in excision of Biliary abscess, 971 
breast,872,873 tistula,423 

BA~In~~~a~is~~l 
of carcinoma, 554 

chancJ"Oid,489 
gangrenous stomatitis, 445 
inflammatiou,42 
malignantcedema, 71 

pustule, 451 
mallei, 71 
pyocyaneus, 63, 68 
ofpyocya.nine, 39 
pyogenes fcetidns, 69 
of senile gangrene, 443 

snppuration,40 
tetanus,';0,584 
tubercle, 69, 4il 
warts, 563 

Back, injuries of, 359 
Bacteria in pyremia,466 
Bacteriology, surgical, 63 
Bacterium, 64 
Balanitis, 485, 1078 
Balano·posthitis, 485 
Balloouingof rectum, 932 
Balls, encysted, 192 
Bandages, 91 

for eye, 486, 729, 749 
Bands, extending, in reducing 

tions,303 
internal strangulation by, 917 
intrabursal, 575 
membranous, in tympanum, 801 

Bar at neck of bladrlf'r, 1024 
Barbados leg, 529, 569 
Barometer, state of, iufluenuing results of 

amputation. 12'1 
Barren cyst:s, 522. See Cysts. 
Basedow's disease. See Goitre, exoph· 

thahnic. 
Bassini, radical cure or hernia, 910 
Bath, antiseptic, for wounds, 166 

hot-air, in hydrophobia, 175 
Battey's operation, 962 
Bavarian dressing for fractures, 260 
Bayonet wounds. See Wounds. 
Bed, fracture, 250 
Bed·SOrt!s, 44-l 

after spinal injuries, 365, 3i2 
Bell, instrument for varicocele, 1092 
Belladonna in shook, i8 
Bellows for artificial rtlspiration, 391 
Bending of bone, 235 
Bert's mode of producing an:esthesia, 90 
Bibron's antidote, 174 
Bicepsteudou, displacPmentof, 312 

divisionof,702 
Bichloride of mercury . See Mtlrcury. 

of methylene, 90 
Bichromate of potassium for warts, 562 

Bistonry, 110 

l

llitesof r.abid animals, 174 
snake, 173 
syphilis from, 172 

Bivalvespecnlum, 1103 
Black cataract, 750 
BladJ~r. absence of, 1015 

atonyof1 1026 
complicating lithotrity, 99-1 

baratneckof,1024 
calculus of. See Calculus, vesical. 
cancerof,1023 
catarrh of, 1021 
clotsin,1025 
diseases of, 1014 

malignant, complicating litho
trity, 994 

structnral,1022 
electric illumination of, 1044. Su 

Cystoscope. 
exp\orationof. SeeSonnding. 
extroversion or exstrophy of, 1015 
fissure of neck of, 102.t 
fistulre of. See Fistul:e. 
foreignbodiesin,427 
hemorrhage from, 1025 
h11rniaof1 879,1019 

calculus in, 1014 
inflammation of. See Cystitis . 

after spinal injuries, 363 
injuriesof,426 
inversionof,1019 
irritability of, 1020, 1028 
malformations of, 1015 
malpositiousof, 1019 
missing the, in lithotomy, 1001 
neuralgiaof,1028 
paralysis of, 1026 
puucturt> of, 1036 et seq. 

forstricture,1063 
resectionof,427 
ruptureof,426 

from retention of urine, 1063 
sacculated, 1022 

complicating lithotrity, 994 
spasm of, 1028 

in lithotomy, 1001 
stone in. See Calculus, vesical. 
suture of, 427 
tubercleof1 1024 
tumors of, 1023 
washing out the, after lithotrity, 989 
wounds of, 427 

Blear.eye, 780. See Ophthalmia tarsi. 
Bleeding piles, 943 
Blennorrhagia. See Gonorrhooa. 
Blenuorrhrea, 478 

of lachrymal sac. See:\Iucocele. 
Blepharitis,i80 

I pediculosa, 781 
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Blepharoplasty, 783 Bone-
:BIE>pharospasm, 737, 782 in pyoomia

1 
465 

Blind fistula in ano, 938 rarefaction of, 631 
uri1rnry, 1067 in rick ... ts, 475 

piles 1 9.J3 sarco•m1of,IH6 
:Blindness, nervous, 759 sch:rosisof, 632 
Bli~ters in gonorrhcea, 482 scrofula of, -173, 645 

ini111lolt>nlulcers,4-l0 suppurationin,633etseq. 
in \•arix, 5!ll syphililic affections of, 509, 6-l!J 

Blood in gangrt>nous stnmatitis, 4-!5 trausplantatiou of, 263, 681 
ininllammation,35 tubnclt'in,644 
inhalation of, 102 tumorsin,645 
intra-peritoneal i11jection of, 102 pulsating, 647 
loss of. See Helllorrhagt1 . turbinal!:!d, removal of, for 
peptcmized, transfusion of, 102 polypus, 810 
in pyremia, 466 ulcern.tion of. See Caries. 
re-infusiou of, 102 Bone-earthcalculus,975 
trnnsfusion of, 101, 201 Bont.!·nippt:rs, 111 

in pyiemia, 469 Bone-plates, deca lcified, in operations 011 
Blood calculi, 976 bowds, fl:.!8 
Bloodless mt>lhod of operating, Esmarch's, Bony anchylosis, 665 et seq. 

107 deposit~ iu choroid, 7ti4 
Bloodletting, 99 et seq. Borborygmus in IH'rnia, 879 

ioant'urism, 607 Bouchon, 19fl 
inflammation, 59, 60 Bougard's paste, 555 
lnug wounds, 405 Bougie, Eustachian, 802 
shock, 153 medicated, 482 
strangulatttd hernia, 892 cesophageal, 855 

!Hoodvttsselsin intlammatioo, 34,35 recta l, 933 
injurittsof,192 urethral,1040 
in pyremia, 465 Bouton. .Sie Malignant pustule. 

lllue pus, 39 Boutonnil're opt:ratiou for urethral stric-
Bobbin for enterorraphy, 927 ture, 1057 et seq. 
Boil. See f'uruncle . Bowel. See Intestines. 
Boud, splint for fracture of radius, 284 Bow·legs. See Genu extrorsum. 
Bont!, absce~s of, 635 Brachia\ artery. See Artery, brachial. 

absor.ption of, after fracture, 261 I Brachi~-cepl1a.lic artery. Ste Artery, in-
aneurism in, 647 nommate. 
atropby of, 643 Brachyuwtropia. See Myopia . 

t"CCentric, 262 Brackutedspl1nt, 291, 69 1, 694 
bt-ndrngof, 235 Braiu, anenrism in. See Arttlries, intra. 
caries of. See Caries. c·ranial. 
contusion of, 191, 234 changes in, after amputation, 121 
cysts of, 645 in hydrophobia, 176 
death of. See Necrosis. comprt!ssion of. See Compression. 
decalcification of, 631 concussion or. Seti Concussion. 
dt'calcified, fordrainage-tulws, 237 co11gestio11of,frominjuriesofchest,403 
diseast!sof, inflammatory, 630 contusion of, 340 

non-intlammatory, 6-13 foreign bodit'S in, 351, 354 
eburnationof,632 fungusof,7 15 

;,~:f g~~:: i?.~~i!:.i,:::.~·:~~nti4~22 ~Jif:~fo::~~~~~}{~' i• ce•eb•i. 
:::~%~~J,ii;6!3i47:~::is. :~~!;~~!f~;~,;~ioos or, 508 

hemorrhagefrom, 119. wounds of, 351 
hydatids in, 646 Bran.dressing for compound fracture,259, 
hypt>rlrophy of, 643 296 . . 

~:!i~~~'.~t:;~!;;~e6~~ 646 I ~~::~r.:~~f;:~:~~1 ~~~,a~1~;nsm, s12 

necrosis of. Se i ~ecrosis. state of ~reola preceding, 86-1 

~~t:~.';:r~:i:~~~t~~~s, 645 cystss~~p~;~~~grous, 869 
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Breast,- I QACHEXIA, cance:-ous, 546 
diseases of, 862 Cad.aver, skiu-grafting from, 442 

in male, 873 Cadaver1u, 65 
excision of, 872 Crecal hernia, 879 
gathered, 865 Cresarean section, 963 
hydro(;ele of, 868 Caisson-working, 1023 
liypertropby of, 862 Calcaneo-cuboid liga1mmt, section of, 710 
in!Jammation of, 8ti5 Calcaneo-scaphoid ligament, section of, 
milk-tumor of, 863 710 
11euralgia or, 867 Calcaneum, dislocation of, 329 
painful subcutaneoustu~rcleof, 869 excision of, ti95 
sarcomaof,870 fractureof,298 
Sero-cystic sarcoma of, 869 Calcareous deposits in membrana tym-
strapping the, 866, 867 pani, 796 
tumor of, glandular or adenoid, 869 film of cornea, 740 

irritable,538, 869 Calcification of arteries, 598 
sarcomatous, 870 Calcis, os. See Calcaneum. 

Bridle-stricturtl, 1049 Calcullls, lacteal or mammary, 864 
Bromine in hospital gangrene, 448 nasal. Ste Rhiuolittl . 
Bronchitis in throat wounds, 383 prostatic, 1012, 1038 
Bronchocde, 826 n:ual, 9i6 
Bronchotomy, 394 et seq. nephrotomy for, 964 
Brossage fortrachoma, 732 nrachal, 1014 
Bruise. See Contusion. ureteral, 964, 977 
Bruit in aneurism, 603 nr~thral, 1011 
Brush-lmrn, 169 uriua1·y1 varieties of, 973 
Bryant's li11e, 287 Vtl:;ical, 977 
BLibo, chaucroidal, 490, 493 caustis of, 979 

gonorr l1ceal, 482 diagnosis of, 980 
parotid, 828 e.xtra-peldc, 1014 
primary, 495, 501, 570 localities in which prevails, 979 
syphilitic, 500 mode in which originates, 977 

Bnbon d'emLlee. See Bnbo, primary. nature and siztl of, suitable for 
Bubonocele. See Hernia1 inguinal. litl.lotrity, 993 
Buchanan, radical treatment of hernia, prognosis of, 984. 

908 proportion of cases requiring li-
Uuffy coat of blood in inflammation, 36 thotomy, 995 
Bulli::t forceps, 1 6 1·ticurreut, 1011 

wounds, 179 soundingfor,981. SeeSounding. 
Bunion, 575 structure of, 977 
Ruphthalmos, 741 symptoms or 980 
Buriedsutnres,-:1:32 tl'eatmentof, 984. 
Buruiug pain in nerve injuries, 230, 232 by lithectasy, 1012 
Burns and scalds, 329 litholapaxy, 988 

amputation for, 106, 332 litholysis, 984 
anchylosis of jaw from, 335 lithotomy, 9!15, 1013. &,. 
ckatricesof, 333 Lithotomy. 
duoclt:nal ulcer iu 1 330 lithotrity, 985, 1013. Set 
fro111 gunpowcli::r, lb5 Lithotrity. 
of rnouth 1 pharynx, aihl glottis, 386 in women, 1012 

Burow, operation forentropiou, 7b2 Calf, ligature from nerve of, 206 
pla!!tic operation 1 817, 818 Callisi::n, lumbar colotomy, 924 

Burr-lit.>ad drill, 638 Callous ulcer. See Ulcer. 
Uursa, hyoid, hygroma of, b29 Callus, 24!1 
Bur:ue, diseases of, 574 bending and breaking, in badly· 

syphilitic, 505, 509 united frartures, 260 
injuriei> of234 Calomel in head injuries 1 343 
tumors of, 575 Canal of Nuck, hernia. iuto, 905 

llushe, Ht!tldle and needle-carrier hydroceleof, 916, 1102 
t>ilt.'S, 948 Canaliculi, olJstruction audslitting of, i86 

Butcher, forceps, knifo-bladed, 6i7, 678 Canalization of veins, 194 
saw for excisions, 138, 141, 667 Cancellous exostosis, 5341 535 

Button for tmttirorraphy, 928 Canula, trachtial, 396 
Button-cautery, 96,97 Canulascissors, 758 
Bntton·hole fracture . See Fracture. Canule ~chemise in lithotomy, 1004 
Button-suture, 10711 1072 Cancer, 543 
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Cancer- Carbolicacid-
bacill us of, 554 local anresthesia by, 91 
chimney.sweeper's or soot, 1fl81 Carboliz.ed ligatures, 206 
coll oid, alveolar, or gu m, 552 Car bonate·of-limecalC'ulus,976 
diagnosis of, 554 Ca rbun cle, 450 
epi1 heli a l. See Epilhdioma. fac ial, 4:'tl 
fibrous, 532, 553 Carc inoma. See Cancer. 
hrematoid, 551 Carden, amputation through condyles of 
hard. Su.Sci rrhus. fomur, 143 
immunity from, 554 Cardiac tmd of stomach, dilatation of, 968 
localoriginof,553 l't'Sectionof,967 
lymphatic, 546 Carditi:i fromcontusiouofchest,403 
wt..'<lu ll ary. See Encephaloid. Carit>S, 637 
melanoid or mela11otir, 551 of orbit, 788 
nature a nd general pat l.olog:y of, 553 in stumps, 124 
o:Steoid , 551 sy philitic, 510 
proS? nosis of, 554 of vertebrre. See Spine, ante ro-pos-
J>:Sorosperms in, 72 teriorcurvatureof. 
recu rnwt, treatment of, 55ti Carnification of marrow, 633 
scir rhous. See Scirrhus, Carotid a rtery. See Artery, carotid. 
soft. See E11cephaloid. Carpus, dislocations of, 317 
treatmt>ntof,554 fracturesof,285 
Yil\ous, 552 Carrageen poultice, 58 

Cancer of bladder, 1023 Carron oil for burns, 332 
bone, 647 Cartilage in callus, 250 
breast,b70 cricoid,dislocatiouof,385 

state of areola preceding, Sli5 ensiform, excision of, USO 
ear, 790,795 fractur1:1of,270 
jaws, 839, 84~ ulceration of, in arthriti s, 652 
o.>~o ph agus, 855 Carti lagP:s, costal , fractures of, 209 
palate, b50 epiphysea l, i n rickets, 475 
parotid gland, 828 loose, in joints, 533, 672 
p'"nis, ltlSO semilunar, dislocation or, 327 
prostate, 1038 excision or, 328 
rt:ctnm, 9341 935 Cartilaginous tumors,533 
to:stis, 1095 Castration, 10!)5, 1096 
tougut!,883 foronanism,1098 
tonsil~, 851 radical cure of hernia, 881 
11rt!thra1 10ti4 tumorsoftestis,109-!etseq. 
utPrm~, IJ 07 Cat, transplantation of tendon from, 234 
vagina, 1103 Cataract, 749 
\'lllva, ll02 capsular and secondary, 758 

Cancer-juice, 547, 550 diagnosis of, 750 
l'anct:r-serum,55ll operationsforripening,751 
l'ancerouscacbexia,546 treatnientof,751 

diathesis 553 by discission from behind, 757 
ulct:r545 I extractioninC'apsule,757 

Cancroin,' 554 flap operation, i5~ 
Cancrum ori s. See Stomatitis, gan· short, 756 

greuous. linear extraction, 754 
Caunon-hall,wound:i by,180 needle operation, or solution, 
('anthnplasty, 783 757 
Canthotomy, 733 Pagenstecher's method, 757 
Canthus, divisio:1 of, 487. See Cantho· peripheral linear extraction, 
~~ ill 

Capillarit:s in pyremia 466 reclination, depression, or 

~:~]~~;~ :~~avri~c~;~-19" i58 su~~~~~:i~~7 751 

Capsulated scirrhus, 544, l=l71 traction, 754 
Capi!ulo·lenticu larcataract, 7.&9 VonGraefo'smetho<l, i55 
C"aput obstipum. See Wry-ntick. 'Vecker's method, 756 

succedt1.1Hmm, 338 Cntarrh , spring, i33 
Carboli c acid, antisPptic treatment hy, H9 vesical, 1021 

iu diabetic cases, 81 Catarrhal inflammation of ty mpanum, 80 1 
hemorrhuid!>, 949 ophthalmia, 727 
hyd!'ocele, 1087 pneumonia from chloroform, 90 
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Catgut rings for lateral anastomosi!i of Cernmen, accumulation of, in auditory 
bowels, 928 meatus, 792 

Catbartic::i in septic peritonitis, 417 C1:1rvical gla.nds, enlargement of, 829 
Catheter. 1039 Chain-coccus, 6-! 

Eustachian, 802 Chain-saw, 677 
female, 1064 Chalazion , 785 
iutroduction of, 1040 Chaucre. SPe Syphilis. 

by tour de maitre, J(l-ll mixed, 500, 513, 515 
metallic and ltexible, choice betwee11, soft or non-infecting. See Chancroid. 

1043 Chancroid, 489 
ruodeoffastening, in urethra, 1034 complications of, 490, 493etseq. 
Nelaton's, 1039 diagnosis of, 491 
prostatic, 1033, 1034 from syphilis, 512 
self-retaining, 103-l in fomale, 492 
sigmoid,961 localitiesof,489 
use of, in enlarged prostate, 1033 et phagedarnic, 490, 49-! 

seq. phimosis and paraphimosis with, 493, 
fractured pelvis, 271 49-! 
gonorrhcca,-:183 prognosis of, 491 
spasrnofurethra,1047 serpiginous, 491,494 
spina l injuries, 372 treat1111:rnt of, 491 
strictureofurethra,1053etseq. nrethral,492 
vesico-vaginal fii;tula, 1072 Charhon. See Pustule, malignant. 

l'°ertebrated, IUJ4 Chaude-pisse, 478 
Catheterization, 1040 Cheek, diseasesof,817 

of larynx. See Intubation. fistulre of. 380 
posterior, 1043 ga11grene of. 445 
ofureters,977,1014 operationson,817 

Catlin, 110 wouurl.s of, 380 
Catoptric test for cataract, 750 Cheek compressor for harelip, 823, 824 
Caustic ill aneurisms, 618 Cheiloplasty of lowtlr lip, 33-l, 820 

arrows. See Arrows. upptlr lip and augle of mouth, 335, 
in carcinoma, 555 821 

epithdioma, 559 Cbeloirl. See Keloid. 
for pilt>s, 949 Chemotaxis, J6 

prolapsus of rectum, 951 Chest, contusions of, 401 
Cauteri8ation e11 llCches, 555 foreign bodies in, -:110, -ill 
Gaute ry, actual, 97 incisiou of, 410 

in tetanus, 588 tapping the. See Paracentesis t\Jo. 
button, ~Hi, 97 raC1s. 
galvanic, 97, 98 wounds of, 403 el seq. 

for laryngeal growths, 860 China turpentine in cancer, 554 
iiaMl poly pi, 81 l Chilblain . See Pernio. 
powder burns of eye, 3i8 Chi11i11g in operations, 77 

in hemorrhage, 203 Chiurney-sweeper's canct>r, 1081 
hospital ga ngrene, 448 Chloral, intravenous use of, 90 
inflammatiou, 59 forwounds, 168 

Paqulllin':i, 98 Chloroform, administration of, 89 
for hemorrhoids, 9-!9 ca.tanha.l pneumonia from, 90 

in tracheotomy, 396 danger of, by gaslight, 90 
unnnitt'd fracture, 263 in fissure of au us , 9-12 
urethral tumors, 106-l compared with ether, 85 

Cavernous bodies of penis, rupture of, primary anresthesia from, 86 
428 pupil in amesthesia by, 86 

Cells, amceboid movement of, 37 Choked disk, 767 
mastoid, inflammation of, 800 Chole~ystectomy, 423, 970 
new, origin of, 37 Cholecysto-enterostomy, 423, 970 

Cellular and Ct>!lulo·cntaneous erysipe· Cbolecystorraphy, 423 
las. See Erysipelas. Cholecystotomy, 9li9 

Cellulitis, 569 Choledocho-dnodenostomy, 970 
Cephalbrematoma, 338 Cholelithotrity, 970 
Cephalhydrocele, traumatic, 348 Chondroid tumor, 531 
Cerebral complications of head injurit>s, Chopart, amputation through tarsus, 137 

340 Chordee, 482 
irritation. See Concussion of Lrain. Chorea after amputation, 121 
localization, 355 complicating fracture, 255 
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Chorea- Coecygeal fistnln, 525 
syphilitic, 508 Cooc.vgodynia, ::!72 

Choroid, disea!!es of, 762 Coccyx, exci~ion of, 272 
Choroiditis,7ti2etseq. inimpurfornterectum,930 

auterior,743 fracturt'Of,271 
syphilitic, 604 osttioplastic rl•s1::ction of, 936 

Choroirlo-retinitis, dilfuse exudnti¥e, 762 Cock, iwpt!rtnt!abltl stricture of urethra, 
Chromicizt:'d catgnt ligatures, ti09 1061 
Chromogenic orga1iisms, ti3 Creliotomy, 921. See Laparotomy. 
Chry~arobin in htimorrhoids, 946 Colrnheim, origin of lymph-corpuscle, 37 
Chylocde, I08b pus-corpuscle, -10 
Cicatrice.!I from burns, Opt!rations for, 333 Cohuheim, Julius, cha11ges in inflamma-

oontraction of, 48 tion,35,37 
deprt>ssed, 335 Coil, Lt'it1::r's, 56 
growth of, 49 Cold absc1::~s. .._liu• Absce~ses. 
warty tumors or ulcers of, 5ti5 arnesthesia by tl?>t' of, !H 

Ci('atrization, 47 appartint rleath from, 336 
subcrustact>ous,160 incancer,555 

Cilia. See Eyelashe>i. elfectsof, 335 
Ciliary body, di!:•east>s of, 74-1 in b .. morrhage, 202 

mm;cle, diYi;,ion of. See Cylicotomy. intlammation, 55, 56 
paralysis and spasm ol, 772 mechanism of deatli from 1 336 

staphyloma, 741. i43 in !<ipine liist>a::>t', 7:.!4 
zout', 735, 744, 7-15 strangulalt'd lwrnia, 892 

Circinatt: balauitis, 4t-5 traumatic ft'\·er 1 56 
Circular amputation, 113 Colectomy, !1::!7 

rt':;ectiou of r"ctum, 935, 936 Collapse. See Shock . 
Circulatio!l, i.:ollatt:'ral, 215 of lung, -lCl-l 
Circumch'!ion, 1070 in strangulated hernia, SSS 
Cirsocelt', ll!90 . .SeeYaricocele. Collar for cicatrict!S of nti<:k, 335 
Cirsoidaneurism. See.Arte-rial ¥aril!I'.. Collateral circulation, 215 
Citric acid in gonorrhCPa, 481 Colles, fradurll of radius, 283 
Clamp and canter." for pil"'"• 9-!7 Collt:'~'s law, 5Hl 

prolapsus ofrt:clum, 951 Collorlion, lti5, 459 
Clamp for ovariotom.'·, 9ti0 Colloid, cancer, 552, 870 
Clamp-forceps forpil1::s, 947 cysts, 52-l 
Clarup·shii::ld foro,·ariotomy, 960 styptic, 165 
Clap. See Gouorrbcea. Colohoma of choroid, 764 

dry,479 eydids, 7bti 
Cla,•icle, di:;\ocation of, 308, 309 iris, 747 

1::xcision of, 27ti, ti79 Colo-colostom_v, 968 
for di::olocation 1 309 Colon, syphilitic ulceration of, 507 

fractur1iof, 272 Color-blindnt'SS, 770 
Cit'!Lpalate, S4ti Colotomy, 924, 930 

scrotum, 10;.t forimperforatt>rectum, 930 
Climate, inftut'nceof, on aueorism, tiOl intt'Stinalobstruction, 924 
Clitoridt!ctomy, 1102 recto-v1::sical fistula,937 
Clitorb, hyp1::rtrophy and excision of, 1102 strii;tnrl' or rt'ctum, 934, 936 
Cloa<:rein n1::cro,;is, ti3!J, 640 Columuanasi, rtistoration of,813 
Clon;!-hitch knot, 303 Coma in spinal injuries, 365 
Clover, apparatus forgi\'ingchloroform, 90 Coinbint'd extraction of cataract1 752 

wa:;hing out 1Jladdtir1 9b9, 990 resophagotomy, Sfiti 
Club.foot. See 'l'alipes. COme, Frt'!re, lithotomt: each!!, 1000 
('Jub-hand, 702 Complaisance, operations of, 74, 125 
Co:~;lating injections in aneuri~m, 617, g~:~~~:s~ygsrt!~~;~:~~~~~t:, 524 

~i~~(fJ~~:;:;;i!2. ~1t;:::::l:· :: ~~:~?~!~~;:~:~7,[;,:~~~3749 

:~~~::'.i~t~0.~:~~\;::.~~~:;:. 91

• m, 
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, of !§1:~1rt~:;:,~ ro, nem1g;• of 
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Compres!ffifs, arterial, 109, 614, 1004 Convulsions-
Concomitantsquint, 777 in injuries of the head, 346 
Concussion of auditory nerve, 804 spine, 3li2 

lmlin,340 Coover'ssplints,285 
cerebral irritation followi11g, 342 Copaiba in gonorrhcea, 482 

lung, 403 Coracoid prOCl"SS, fractnre or, 277 
retina, 375 Cord, spermatic, compression of, for neu-
solar plexus, 413 ralgiaoftestis, 1084 
spinal cord, 359 hrematoct:le of, 1089 

Condyle of lowt:1r law, excision of, 846 bydrocde of, 1089 
Cot1dylomata. See Mucou:i patchtls. tumors of, 1095 
Confrontation in diag110sis of syphilis1 512 wouuds of, 43() 
Congenital absencti of tibire, 70ti spinal, tumors of, 726 

cystic Liygroma, 523 Cornlysis, 749 
fistnlaofureter, 1015 Cornea, alisc .. ssof, 737 
liernia,902 ca\careou11filuiof,740 
hydrocelti, 1085 conical, 7-ll 
inequality in length of limbs, 290 diseases of, 735 et seq. 
tumor of sterno-mastoid, 232, 509, fistula of, 739 

Conges~~!1, 34 r~:~1i1!f~1 ~d7i3~i 111375 
Congestive stricture of nretbra, 1048 herpes of, 737 
Conical cornea, 741 inl!ammationof, 735, 740 

stump, 121 opacities of, 739 
trephine, 357, 358 paracentesis of, 738 

Conjugate de~·iation of eyes, 780 for glancoma, 774 
Coujunctiva, diseases of, 727 et seq. plastic operations on, 740 

dryness of See Xerosis. slaphylou1aof, 741, 742 
nrncous patches of, 503 tattooing tlrn, 740 
tumors of, 735 trephiningthe, 774 

Coujnnctivitis, 727 et seq. ulcers of, 738 
gonorrhreal. SeeGonorrhrea. Corneitis. 735 
syphilitic, 504 Corning, mode of hastening anrestbesia, 89 

Couoi<ial bullet, wounds by, li!l Corns, 563 
Consent of patitint to operation, 80 Coronoid prvcef;.8, fracture of, 282 
Constipation in strangulated l1i>rnia, 887 Corpora.cavernosa. affectionsof,1078,1079 
Constriction, seat of, in strangulated her- Corpse, grafting bone from, 6-13 

nia, 885 Corpuscles, lymph, 37 
Constrictor, artery, 205 pus, 40 
Contiguity, amputation in, 104 rtiJ. blood, in inflammation, 35 
Co11tinued suture, 163 white blood, in inllammatiou, 36 
Continuity, amputation iu, 10-1 Corpuscular lymph, 38 

Conl~~ub:t~ses, dei~~~~~~~nin,h~go~t~~~ure of Corr~~;;~~~~~d~~ i1r~;~~~;y :~:.~~is~gl36~~ 
tcsophagus, 855 170 et seq. 

Contni.ctile stricture of urethra, 1050, erysipelas, 459 
105-1,1056 gouorrhrea,481 

Contraction of cicatrices, 48 sarcoma, 5-13 
t.'ibow, i02 Coryza, in herllditary syphilis, 511 
fingers, 702 Costa! cartilages. SteCartilageii . 
rorrarm and hand, 702 Costi\•eness iu spinal iujnries, 363 
hip, 70-1 Cotton-carrier, 800 
knett, 707 "otton-woo\ dre:Ssiug, 120, 165, 168 
shouhler, 701 Couching for cataract, 751 
tendons, after amputation, 123 Counter·llXtension in fractures, 289 
toes, 714 Counter-irritation, 9ti 

CC111tre-coup, 239 iu arthritis, 655 
Contused wounds. See Wounds. hip disease, 660 
Coutusion,156 inllammatiou, 59 

of arteries . See Arteries. spine disease, 724 
bones. 1$eeBoues. Counter-strok1:i, fracture by, 239 
brain. See Concussion. Coup-de-fouet, 233 

Converg~ut strabismus, 777 Cotwercle, 199 
Convulsions after operations in children, Coxa.lgia. See Hip-disease. 

823 Cradle, Salter's, for frartured leg, 296 
from nerve-wounds, 230 Craniectouiy for microcephalus, 718 
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L'raniotalws in rickets, 475 Cyst or cysts-
Creolinti in CJtilitis, 1021 retention, 522 

gono1·rh~a,-l8l sanguineous, 523 
L'reepin~ chancroid, 491 sebaceous, 526 
l'repilatiou in chronic synovitis, 6-19 seir.inal, 524 
t.:repih1s in fracturns, 246 Sel'Ous,522 

spinal i11j11 rit>s, 369 simphior barren, 522 
Cr:~:11:;'.d82;ondition following thyroitlec- Cyst::~~~~:;i~:t 

973 
Cricoid cartilage1 dislocation or, 385 of autrum, 83S 
Crico-thyrotomy,394 back, congenital, 720 
Critical days in burus, 331 bladder, derruoid, 1023 
t'rosseyc;;. See:5t1·ahisorns. in IJonc, t.i-15 
Cross-lcggt>d progl'es;;ion, 70-l of breast, 868 
Croup, 859 broad ligarneut, 956, 957 

ol'conjunctiva, i30 labia. ma.jora, 1102 
t.:roupous lymph, 38 neck, 829 

ovhthalrnia 7:30 omentuw, 877, 897,973 
L'rural lwrnia. See Hernia, femoral. ova1·y. See Ovarian tumors. 
Cruro-propt'ritoneal hernia, 912 parotid re~ion, 828 
Crusliing.calculus .. See Lithotrity. prostat~, 1038 

Ill latnal hthotomy, lOO:l suiJmaxillary gland, 829 
Cryptorchids, 1082 tdti;;, 1094 
Crystalline lens . See Lens. tongut!, SJ:l 
t..:ubt-hs in gonorrhcca, 48:l urachus,973 
Cltboid botw, dislocation of, 329 Cystic dud, reSt!Ction of, 970 
t..:ucti.ine. :See Cocaine. hygroma, oongcnital, 523 
Cuirass·like scirrhus ofbrt'ast, 548, 870 sarcocele, 1094 
Cuneiform born~, dislocation of, 329 l.umor. See Cy~t. 
('up of optic papilla, 768 Cysticercus of vitrt!ous, 762 

physiological, 761 Cystin1:1 calculus, 076 
{.;upped blood in iutla1mnation, 36 Cystitis, 1019 
Cupping, 100 complicating lithotrity, 994 
C'urdypus,39 iuspinalinjuries,363 
Curette, -137, 753 Cystocelc, 876, 110-1 

urethral,991 calculusiu,1014 
Cur\'aturt>, anterior, or bone;; of leg, 708 obturator, 915 

antero-poslt'l'ior, of spine, 7:lU C_vstorraphy, 427 
lateral, of spine, 699 Cysto;;cope, 1023, 1025, 1044 

Cutaueous erysipelas. See Erysipelas. Cystotome, 7fl3 
pro!ift:rous cysts, 525 Cystotomy. Su Lithotomy. 

t.:11tich1, trnusplantation of, for ulcers, 441 for cystitis, 1022 
Cutting for stone. See Lithotomy. enlal'ged prostate, 1038 
t:yanide of mercury and zinc, lti9 ruptured bladdt>r, 4:l7 
Cyclitis,744 

:;;1~i~i1it.5 501 DA~~~-:~~~g,1~sJ86 
t:ycloplegia, 780 Dactylitis, syphilitic, 509, 511 
Cylicotomy for glaucoma, 7i4 Dance's sigu, 919 
Cylindroma, 542 Day-blindness. See Hem.eralopia.. 
Cyphosis, 69!) Day-sight. See N_vctalopia. 
Cyst or cysts, autogenous, 522 Deafness, nervous, 803 

colloid, 524 OeUridement 1 186 
complex cystigt!rous, 524 for protrusion or intestiue, 420 
compound, 5:24 Decalcilicationof bone, 631 

~~:1~~~e::~:r~l~~erous, 525 Decalcifie1~1 a':~~ i~~r ~~:~~~~:-t~~esbo2!;ts, 
endogt:nou;; and exogenous growth 928 

of, 52-l Deer, ligatur1:1 from sinew of, 206 
multilocular, 52-l Defor~ities, trealmt!nt or. See Ort\Jo-

~:i~.~~~,5::2 o:r:~:E~~~~-.;:~·· ro,, 107, 125 
parent, 524 se~aratlO~l of ep11>hyses, 243, 244 
primary aml secondary, 522 sprnal in1urics, 368 
proliferous, 524, 525 Degt:111:1ration or lymph, 38, 39 



1124 

Degeneration- Dilatation of sphincter ani-
fatty, after anresthesia, 87 in piles, 948 

Deligatio11 . See Ligation . cfurt>thral strictures, 1053 i:t seq. 
Delirium in spinal injnries, 365 Dilatedresophagu::i, 854 

traumatii;, 153, 15-! Dilator cesophagtial, 855 
De1oarcation, line of, 50 urethral, 1013 
Dementia, syphilitic, 508 Dip of conoidal bullet, 180 
Dt!ntigernuscysts,526 Diplococcus, 63 

of antrum, 839 Dipbtht:ria, 859 
Depletion in inflammation, 60 Diphtheritic conjunctivitis, i29 
Deposits, urinary, 973 deposit on wounds, 79 
Depresseit fracture of skull, 349, 350, 353 Direct method of artificial respiration, 391 

nose, 817 Director,grOOn!d, 209, 210 
Depression of cataract, 751 Disa1·ticnlatio11, 104. See Amputation. 
Dermatolysis, 569 oflo\verjaw, 844 
DermoidC'ystofbladder, 1023 Discissionofcataractfrom behind, 757 
Descendi11g neuritis, 767 Disk, choked, 767 
Desmoid tnmor, 531 Dislocation, 299 
Destructive changes in inflammation, 40 articular cha nges produced by, 301 
Detachment of retina, 766 causesof,299 
Determination,35 complete, 299 
Development of lymph, 38 complicated, 299, 304 
Deviation.conjugate, of eyes, 780 complicating fra<.:tures, 255, 257 
Dt:Jxtrine bandage, 95 comlJound, 299, 303 
Diabetes, co1mt:ction of, with gangrene, amputation for, 106, 303 

443 congenital,299,306 
illflmmce of, on re~rnlts of nperntions, diagnosis of, 300 

N ~~-~W• 
tPredisposing tounnnitedfracturtl, 262 partial, 299 
syphilitic, 508 pathological and spontaneous, 299, 

:Oiabdiccataract,750,757 306 
patie11ts, p.reparntion of, for opera prognosis of, 301 

tions, 81 reduction of, 301 et seq. 
retinitis, 766 symptoms of, 300 

Diagnosis, anrest.hetios to aid, 84 treatmentof,30letseq. 
Diaphoretics in inflammation, 61 Dislocation of a.nkle, 328 
Diaphragm, injUtriesof, 412 astragalus, 328 

sutureof,413 carpalbones,317 
Diaphragmatic breathing in spinal inju- clavicle, 308, 309 

ries,363 cricoidcartilage1 ::185 
hernia, 412 1 899 crystalline lens, ::177 

Diastasis, 2fl9 elbow, 314 etse11. 
of pelvis 1 270, 3(18 eyeball, 378 

sternnm, 27(1, ::108 hip, 319 ~t seq. 
J)iatheses, urinary, 973 in hip-disease, 658 
Diathesis, aneurismal, 601 llyoid bone, 308 

canceJ"ous, 553 knee, 327 
hemorrha.gic, 199 lower jaw, 306, 307 
purnlent or pyogenir. See Pyremia. metacarpus and fingf'r!'.. 318 

Diatheticdiseasf'S, 470 metatarsus and toes, 3;W 
Dieffenbach, ~imputation at hip, 147 patella, 326 

lace-suture, 1066 pelvis, 308 
Dietininflammation,54 penis, 429 

afteroperalious,75 ribs,308 
Diffuse i11tlammation. See I11flammation. scapu la., 309 
Diffused hydrocele of spennatic cord 1 semilunar cartilages, 327 

1089 shoulder, 309 et seq. 
suppuralio11, 438 spine, 367 

Digitalis in inflammation, 61 ste rnum, 270, 308 
shock, 78 tarsus, 328 

Dilatation of resophageal ~t.ricture, 855 testis, 1083 
retrograde, 856, 858 wrist, 317 

of orifices of stomach, 967, 968 Displactlment in fractures, 244 et $Pg. 

pharynx, 853 . Dissecting aneurism, 600 
sphincter aui m fissure of anus, Dissection-wounds. See Wounds. 

H42 l Distichiasis, 781 
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Diuretics in inflammation, 61 Ecchymosis-
Divl:'rgt>nt strabismns, 7i7 in fracturfl5, 246 
[)ivi:;inn of t1mrlons. See 'J'enotomy. intra-orbital, 3-19 
Dog,:;, transplantation of bone from, 263 , lumbar, in Juemothorax, 407 

ptiriostt>um from,tiSl I Ecraseur in a1oputalion of penis, 1080 
tendon from, 234 laryng1;1al, 8GO 

Dorsal dist>ase oftot•i!. 5ti7 rectilinear, 9-18 
Ooublt> exlt--nsion in hip-disease, 6GO in remorn\ of tipithelioma., 560 

satro-iliac disea<:;~, 663 lwmorrhoid:i, 9-18 
spirw·distlase, 72-l testi!i, IO!hi 

Douhlt>-lip,818 tongue, 833etf!.eq. 
Double va!::"ina., 1101 Ectropion, 783 
Douche, ThtHlichum's, for ozrena, SOS Eczeurn. of auricle, 7!JO 

Drni~;~{!~~~::~1t~.~:5~u nose and ""'• 1 ~~~:~~~~:::~~t~~;:'.:~~::·~::turn, 247, 

aftt>r ovariotomy, 9til E,i:yptiau ophthalmia, 730 
in suppurating joint,:;, 237 Eiloides, 569 

suppurativtl ptiritoniti:i1 417 Ela,;tic bandage in hemorrhage, 201 
ofurctt>rs,1010 taxi,.,8!)2 

DrninagP·tL11d1or, 436 compression in orchitis, 1083 
Drainagc-tul>t!, Chassaignac's, 237 ligature for epithdioma, 560 

aftl•r paract>ntesis thoracis, 409 rectal fistula, 939 
introdni;tiou of, in abscess, 435, 436 salivary fistula, 381 

Dressing of operation wounds, 83 pressure in irrt>ducible ht-rnia, 883 
Drill, l)llrr-lwnd, 638 Elbow, anchylosis of, 670 

forununitt>d fr:u.:tnre,263 amputatiouat,132 
Urillinp: skull for necrosis, 339 contraction of, 702 

Vt>sical calculi,1002 diseases and injuries of. See under 
Oropsyofantrum, 838 Joints. 

encystt.1d, 414 dislocations of, 314 
Drumine, !J2 excision of, 187, 681 
Dry-drt-Si;ing, 119 Election, operations of, 74 
Durk-billt'd speculum, 1068, 1069, 1103 Electric bath for ulcers, 439 
Duct, nasal, obstruction of. 787 cautery for powder burns, 378 
Duodenal ulcer in burns, 330 cystoscope, 1023, 1025, 104-! 
Dttoclenostomy. See Enterostomy. illumination of bladder and urethra, 
Duramatn, fungus of, 715 10-l-! 
Dysphagia from aneurism, 604 Electricity, battery for storing, 95 

co11ditions 'vhich produce, 852 et seq. in cancer, 555 
inspinalinjurit:s,363 cornea\ulcer,740 

wounds of throat, 383 kl:lloid, 565 
Dyspnroa from aneuri:im, 603, 604 Elt>clro-puncturation, !JS 

inspiualinjuries,363 forneuroma,578 
wounds of Jung, 404 ununited frai;ture, 263 

throat, 382 Elephantiasis Ara.bum, 529, 5G9 

EAR, accumulation of wax in, 792 
cancerof,790,795 

di:>f'asesof,789 
syphilitic, 505 

foreign bodies in, 379 
hi:morrhagefrom,34!'1 
inllnmmationof, fatal, 801 
IHmralgiaof, 805 

~~f7~ff ecf~~c~~;eTg~1~~t~s4~11rium. 
Ear.ache,7fl9 
Ear.spe<mlum, 791 
Eartl1 drt>SSing for wounds, 166, 168 
Eau de luce, 173 
Eburnatiou of OOne, 632 
F.cchymosi!i, 156 

of scrotum, 1079 
Elevatorfordeprcssedbone,356,357 
Elliptical amputation, 115 
Elongation of uvula., 8-19 
Elytrorraphy, 1104 
Embolisru, l!Jti 

causiugintm-crnnia.laneurism,601 
of central artery of retina, 767 
death from, afttir operations,78, 155 
by fat, 155, 253 

fragments of liver, 155, 414 
in py:eroia, 463 

reduction of dislocations, 305 
transference of tumor" by, 546 

Emissions, seminal, 1097 
Ernmtitropia., 770 
Emphysema. from fractured ribs, 268 

oforbit,375 
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Emphysema- Epilepsy, ligation of vertebral artery for, 
froru puncture or blarJder through 6 2 

rectum, 1037 syphilitic, 508 
ruptured intestine, 415 trephining for, 354 
wounds of chest, 403, 404 et seq. Epiphora, 786 

throat, 383 Epiphyseal cartilages in rickets, 475 
Emprosthotonos, 583 Epiphyses, separation of, 2-13, 250, 257 
Empyema, 404, 408 See also under fractures. 
Encephalitis, traumatic, 346 Epiphysitis, 635 
.Encephaloce\e, 716 Epiplocele. See Hernia, omental. 
Encephaloid, 548 et.seq. Episcleritis, 743 

iu bone, 549 Epi:;iorraphy, 1104 
of breast, SiO Epispadia, 1044 
microscopic appearances of, 550 Epistaxis, 806 
morbid anatomy of, 549 Epithelial cancer. See Epitlwlioma. 
natural history of, !'i48 Epithdioma, 556 el Sl!FJ. 
treatment of. See Cancer, treatment diagnosis of, 559 

of. melanotic, 559 
Eqchondroma, 533 microscopic appearances of, 558 

following fracture, 241 parnffio, 1081 
Encysted balls, 192 prognosis of, 559 

calculus, 979, 1001 nwurrt!nt,560 
dropsy, 414 treatment of, 559 
hrematoct!lt!, 1089 warty or villous, 557 
hernia, 90-! Epitheliomaofanus, 935 
hydrocele, 1088 larynx, 860 
rectum,952 lip, 818 

Endermicuseofdrugs, 97 penis, 1080 
:Endocarditis, gonorrhooal, 489 scrotmn, 1081 
Endocytes, 865 tongue, 833 
Endogenous growth of cells, 37 uterus, ll07 
Eudoscope, 1043, 1044 vulva, 1102 

in gonorrho:m, 481 Epitheliomatous ulcer, 558 
urethral chancroid, 493 Epulis, 836 

Endospo•es, 64 I faas;on of jo;nts, 655 
Endothelioma, 542 in lupus, 568 
Enemata in .he. rnia, 884, 892, 896 Erectile t.nmo1·.s, 537, 592 

saline, rn hemorrhag-e, 102 Ergot in enlarged prostate, 103fi 
Ensiforru cart1l11ge. Se~ Cartilage. ht!morrho1ds, 946 
Enterectomy, 927 uterme fihroids, 99, 1105 
Ent~ritis, intestinal obstruction from, 917, Erosion, chancrous. See Syphilis. 

922 Erosive balanitis, 485 
syphi litic, 507 Eruption in periostitis, 631 

Enterocele. Se,, Hernia, intestinal. Erysipelas, 453 
Entero·epiplOCt!le. See Hernia, mixed. cellular, 455, 459 
Enterorraphy, 416, 421, 927 cutaneous or simple, 454, 458 
Enterostomy, 968 erratic or wandering, -l!'i4 
}~nterotome for focal fistula, 424, 425 inoculation of, 543, 555 
Enterotomy fo1· fortlign bodies in intes- cedematous, 41J4 

tines, 426 phlegmonous or cellu\o-cutaneoos, 
for iuteslinal obstruction, 923 454, 459 

polypoid growths, 937 in syphilis, 514 
Enterotomy-tube, 925 traumatic, 455, 460 
Entero.va,ginaJ fistula, 938 treat1nentof, 45Uetset/. 
Entrance, wound of, 181 Erysipelas of air-passages, -158. 460 
Entropion, 782 arachnoid, -155, 451), 458, 459 
Enucleation. Se6 Excision . auricle, 790 

of ovarian and uterine tumors, 960 fauces and larynx, 455, 456, 450, -Hill 
thyroideal tumors, 827 mucous membranes, 455 

:Eperon, division of, iu foca l fistula, 42-! orbit, 4:59 
Epicantln'is, 785 peritone.um,455, 456,458, 459 
Epididymitis, gonorrhreal, 483 pharynx, 852 
Epigastric hernia, 899 sea.Ip, 339, 459 
Epiglottis, scarification of, 386 scrotum, 459 

tumors of, 8R4, 852 serousmembraues,455 
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Erysipelas- Exc:isiou of-
of stumps, 122 gladiolus,6F.O 

Erythenia afte r operations, 79 hand, bones of, G85 
Erythropsia, 770 hemorrhoicls, !)4G, 94-7 
:Eschars,neuropathic,365 l1nnia\sac,88l 
Esm1u-ch, anchylosis of jaw, 335, 845 hip, 188, 237, Gli4, 668, 685 

apparatus for bloodlt!SS operations, ilium, 680 
107,171 iuguinalglanrls,493 

banclagt' in aneurism, 613 iris . ,r.v,e lridi:ctomy. 
Esophoria, 772 jaw, lower, 268, 8-14, 846 
Estlander, opt>ration for empyema, 409 upper, 812, 840, &U 
Etht'r, ailministration of, &8 kidney, 9ti5 

compar~ with chloroform, 85 knet>, 189, 238, (i71, 689 
det'pinjt>ctionsof, in nNualgia, 57!) laclvymal gland, 786 
first iusensibility from, 86 lal'ynx, 8til 
hypodt>rmic use of, 78, ~9, 154 lung, 408, 410 
rt>ctalmwof, b9 ma\leus,797 
suppres~ion of urine from, 88 membrana tympan i, 797 

Europheu, 492 n:evus, 594 
Jo:u~tachian catheter, 802 nasal tumors, 813 

tube,clilatationof, b02 nen·es, 123,440, 698 
olistructionof,798etarq. resophagus,85ti 

Evi:rsion of upper eyt> lid, 375, 376 orbital uontents. 776 
Evisceration of eye, 776 oml:'ntum, 420, 89ti 
E\•ulsion of tonsils, 85 1 ovary. ,..,'eeOvariotomy. 
Jo:drlementin caries, 638 pal'Otid gland, 829 
Exarticu\ation, 104. &eAmpntation. patdla, tHJ3 
Excavation of optic papilla, 768 pha rynx, 853 
Excisiou, 674 prt-puce, 1076 

in arthritis, 655 prostat~, 1038 
carit-s,638 radius,683 
oompounddi"JO('ation,3{13 rectum,936 
fracture, badly unitt:d, 260 ribs, 409, 412, 67!1, 680, 971, 973 

compound, 257 scapula, 678 et seq. 
unuuit~,263,264 scrotum,1079 

gunshotinjuries,187 semilnnarcartila,1:es,328 
indicationsandl'ontra.-indicationsfor, shoulder,187,680 

675 sphiucterani,951 
in joint wounds, 237 spleen, !:l07 

malignant d isease of bone, 647 sternum, 679, 680 
mortality after, compared with ampu- tarsal UoneR, G94, 711 , 713 

tation, 076 testis. See Castration. 
for necrosi,;, 643 uncll:'scendt>d, 1082 
repair after, 676 thyroid gland, 827 
sub-periosteal,ad\•antagt>sof,676 tibia,ti93 

Excision of ankle, 189, 238, 693 tongue, 834 et seg. 

~:i:~~~ll~~~~t~~~~~ 190, 642 I :~~~:;~-~;~? .. ::;:. 1088 
breast,872 ulna,683 
ca lcant'LtID, 695 urethral stricture, 1061 
canci: r, 555 uterine fibJ"oids, 1106 
clavicle, 276, :{09, 679 uterus, 962, 1107 
clitoris, 1102 vei.us in phlt!bitis, 590 
<:occyx, 272, 930 . wnst'. 188, 684 
cysts of ovary and broad ligament, Exentn~t1on or eye, 776 

957 Exfoliallon, 639, 6·H 

:!1~;~n~ 8c';r~i~~ge, 680 Exit~nw~~~11~i:t:r, 11~31 
epithelioma, 560 I Exomph.~los._ See Hernia, umbilical. 
Elye, 743, 776 Exophona, 712 
eydashes, 781, 783 Exo.stose!'.I, cancellous, 534. 535 
Fallopian tubes, 962 of ear, 794 

~'~:;i:: g~: ~veo;{j~ii~i~~.flJJG 535 
foot, bones of, 694 Expandrng s~culum, 1103 
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Expediency, amputations of, 125. See Fatty-
also Election. matt~rs in calcnli, 976 

Expression for trachoma, 732 tumors, 527. See Tumors. 
Exstrophy ofliladder, 1015 usure, 597 
Extension, angular, 32ti Fauces, erysipc-las of. See Erysipelas. 

co11tinuous, 650 et seq. syphilitic afft>ctions of, 502, 507 
in dislocation, 303, 304, 312 }~ecal aliscess, 971 

8pinal injuries, 371 discharges, involuntary, in spiual 
forstnmps,121, 122 injnril!S, 363 
by weig:ht, 289 et seq. fistnla. See FistDla. 

Exte~~=~h~·~;:~;~~ 057 ' 
1059 

Feces, t~~1~~arnsation of. See Exlravasa-

Extirpation. See Excision. impacllld, 924 
ofaneurisen, 622etuq. diagnosisof,fromovariantuwor, 

Extraction ofcatara1,:t. See Cataract. 954 
:Extractor, screw 1 185, 186 Felon. See Paronychia . 
Extrn-utt>rine prt>gnancy, 963 Felt jacket for spinal disease, 724 
Extravasation, 156, 198 Female catheter, 10ti4 

fecal, 414, 417, 894, 896 Ft:moral artery. See Artery . 
in fractures , 246, 252 hernia, 911. See Hernia. 
trephining for, 352 Femur, dislocation of, 319 
ofurini:,417,429,1063 excisionof,689 

F.xtroversion ofbladder, 1015 head of. See Excision of hip. 
]~xudation in iuflammation, 38 fracture of. See Practure. 
Eye, or eyeball, contusion of, 376 primary cancer of, tH7 

dislocation of. 378 separation of ~piphysis of, 292 
diseases of, 72G Ferment, 66 

syphilitic, 504, 507, 511 fibrin, 203 
excisionof,77ti l"ever,hectic,52,66 

forstaph_vloma,743 I hemorrhagic, 198 
exenterationof, 776 intlammatury, 50 
fornignbodiesin,375 aseptic,52 
inflammation of, 774 pyog1mic or suppurative. See Pyre· 
lesions of, in py:emia,465 mia . 

spinal disease. 722 scarlet, after operations, 79 
wounds of, 378, 379 secondary, 51 

Eyelashes,displacementof. See Trichiasis. traumatic, septic, 66 
double row of. See Distichiasis. nrt:thral, 1051 
excision of, 781, 783 Fibrillous or fibl'inous lymph, 38 
transplantation of, 781, 783 Fibrin in inflammation, 36 

Eyehd, upper, 1:1vers1on of, 375, 376 Fibrin-ferment, 203 
fallmg of SeePtos1s Fibrinous calculi 1 976 

Eyelids, adhesion of. &e Anchyloble- 1 iritis, 746 
pharon. Fibro-calcareous tumors, 531 

colobomaof, 786 Fihro-cartilaginous tumors, 533 
diseases of, 780 Fibro-ceilular tumor::i, 529 
eversi~n of. See F.ctropion . Fibro-cystic tumors, 531, 1107 
inversion of. S e11. Entrnpion. Fibro·fatty tumors, 528 
tumors of, 785 Fibro-lipoma, 528 
wounds of, 374, 378 }~ibromuscnlar tumors, 531 

I

F'.bro·tlu .. cleated tumors, 539, 541 

FACEl,~~:i:~e~ta:~a ~~!~~~i~1::~~1~~:~~1~s, 539, 541 
Facial artery. See Artery . malignant, 532, 553 

carbuncle. See Cal'buncle. recurrent, 539 
Facnltath·e-aerobicbacteria, 64 uterine, 1105 
Fallopian tubes, excision of, 962 Fibroma, fJ31 
Falseaneurism, 600 son, 529 

anus, 424 Fibrous and fihro-cellular bodies in sac of 
joint. S ee Fracture, ununited. hydrocele, 1088 
passage of urethra, 429, 1054 cancer, 532, 553 

Farabt:ufs operation, 964 epulis, 836 
Far-sight. See Presbyopia. tissue, syphilitic affections or, 509 
Fat-embolism, 155, 253 tumors, 531 
Fatty degeneration in arteries, 597 :Fibula, curvature of, 708 

after anresthesia, 87 dislocation of, 328 



Fibnla-
excidion of. 693 
fr:i.cturesof,294,297 

Figure-of-Sbatidagt>,!'13 
sutnrt>,163,16-:1 

Filaria, 1088 
Filiform bougi..-s, 104(1 
Filoprt'SSuni, 213, 612 
}'iugers, amputation of, 129 

chancr~ of, fll3 
l.'tlntrnction of, 7(12 
flislocationof,318 
t>Xci,;ionof.685 
fractureof,285 
strangnlatiou of, by ring, 157 
Wt>hb~d, 704 

First intention, union b.v, l!i9 
t'ission, multiplication of germs by, 63 
}'bsureof nnns, 941 

Jowt'r lip and angle of mouth, 825 
neck of b\a<ldtir, 1014 
scrouun, 1074 
uppt>r lip. See Harelip. 
nrt•thra,1064,1(165 
vagina,1103 

Fislula, 431) 
aerinl,383 
inano,938 
biliary, 423 
bliud urinary, 106j 
of cht'ek, 380 
coccygeal, 525 
ofcornea,739 
t'lllero-Yaginal, 938 
ft•calorintestinal,424,8871..tseq. 
gastric,-:123 
of lachrymal gland, 786 
lachrymalis, 788 
ofnose,814 
rosopl1ag-eal, 383 
penile, 1(166 
pt'rineal, 1003, 1066 
Jlilo.nidal,525,939 
rt•clal,937 
recto-labial,938 
recto-urethral,937 
recto-vaginal, 937 
retto-ve-sical,937 
salivary, 380, 818 
ofumbilicus,953 
nrachal,1068 
ofureter,1015 
uretero-va~inal, 1068 
Ult>thral,1065 
urethro-rt:ictal, 1068 
urethro-vaginal, 1068 
urinary, in female, 1068etuq. 

inmale,1065etseq. 
vcsico-rtictnl,1068 

~~::~~-~:~:~~~;~:i0n6~', ~i1~. 1072 
Vt'Sico-vaginal,1068et!;e<j. 

Fixed bandag .. s, fl-:1 
flame, inhalationof,331 

Jortubercleofb<me,678 
wounds, 82 

Flap-amputaUou, 114 
r1:ctang-nla.r,l16 

opei·ationfol'cataraut,752 
short,750 

Flat_foot .. Set! 'J'alipes valgus. 
Flexible probt!s, 185 
Flexion 111 a.neurism, 616 

hemorrhage, 202 
Floating kirlncy, opt!ration for, 966 

tumors, f138 
Flour-paste baurlage, 95 
Flnctoation of abscess, 433 
Fluid of spiua bifida, 719 
Flnoreoein in ..-ye surgery, 375 
Flushtid face in i.pinal injuries, 36-1 
Fluxion, 3fl 
Fo\licu\arahscl'SSt'S of ear, 792 

conjunclivitis,733 
Fomentations in inflammation, 57 
Foot, ampntationsof, 135, 139 

dislocations of, 328, 329 
excisions of, 694 

1129 

flat or splay. See Talipes valgns. 
fractnresof,297,298 
pnforating ulc .. r of, 566 
tubercular disease of, 567 

"'orb1:s,opt'rntiononpiauist'sfinger,703 
Fol'ceps, art1:r:.•, 111 

for aural polypus, 703, 794 
bont>,6-:12,676 
bullt:t, 185, 186 
entropion, 782, 783 
gougt>,638 
irii::,7-:1'3 
knife.bladed, 678 
lar_vng-t•al.860 
lion-jawed, 676 
lithotomy,!19l),997 
oo:;ophageal,400 
polypus, 810 
sequ1·~lrum, 642 
tracht.-al,389 
urt!thral, 1011 
uterine, 1106, 1107 

Forceps-scissors for culling uvula, 850 
Forearm, amputationof, 131 

contractionor,702 
dislocationsof,315 
fractures of, 2~2 

Foreign borlil.'S in air-passages, 381.i 
Ula<idel', -1~7 
Urain,:351.354 
ear,379,:l8(J 
eyt',375 
_gunshot wounds, 185 
incised wounds, 161 
llO>!e,379 
ccsophagus,399 
J>harynx, 381, 399 
l'e<~tum, 42S 
stomach aud bowels, 425 
thor1wicca.vity, -110 
tongut:,381 
urethra, 429 
va.giun,431 

Formati\"echangt!S in inflammation, 37 
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Four-tailed bandage, 94 
}~racture, 239 

absorption of hone aftt>r1 261 
badly unit>'d, 260 
button-hole and perforating, 1i9, 241 
causesof,239 
comminuted and multiple, 242 
compll'te, 241 
complicated, 2-12, 254 
componnd,2-12 

amputation for, 106, 256, 259 
complicationsof,256,257 
e:xcisionfor,257 
treatmentof,2fi6etseq. 

fromcounterstroke, 239 
crepitus in, 246 
delayed union of, 2111 
diagnosis of, 247, 300 
direction of, 2-12 
displacement in, 244, 245 
double, 242 
ep~f~~{~~~I. See Epiphyses, separa-

false joint after . See Fracture, un-
united. 

fissuredandgrooving,241 
gang:rene from tight bandaging in, 

253 
green-stick and partial, 241, 261 
gunslwt,181:.ietseq. 
impacted, 242, 261 
implicating joints, 255 et seq . 
incomplete,241 
intra-articular effosion in, 247 
intra-periosteal,242 
longitudinal,243 
from muscular action,239 
ohliquP,243 
partial,2.tl,261 
reductionorsettingo£,251 
simplt>, 241,250 
splintsfur,2!'11 
statisticsof,2-10 
in stumps, 255 
symptoms of, 2-l-I ~tseq. 
temporary leng-thening in, 290 
transverse,243 
tr1:iatmentof,250etseq. 

by immovable dressings, 259 
unionof,248 

delayed,261 
ununite<l, 261 et seq. 
varietiesof,241 

Fracture-beds, 250 
Fracture-box, 295 
Frncturesofacetabnlum, 271 

acromion,276 
ankle, 297 
astragalus, 298 
calcaneum, 298 
clavicle, 272 
coccyx, 271 
coracoid process of scapula, 277 
coronoid process of ulna, 282 
costalcartilages,2H9 
femur, condyles of, 292 

Fractnresof-
fcmur, head of, 271 

shaftof,289 
uppl:'rl:'xtremityof, 285 

fibula,294,297 
finger:1,285 
foot,298 
forearm,282 
humerns, lon'rrextremityof, 28tl 

shaftof,279 
uppt>rextremity of, 277 

hyoid bone, 2ti8 
jaw, lower, 266 

upper,266 
lachrymal bone, 266 
larynx, 384 
lep:,294 
malarbone,266 
nasalbonl"s,2ti5 
oli>crauon,281 
patt:lla, 292 
pt>lvis, 270 
radius, 283, 284 
ribs,268 
sa..::rum,271 
scapnla,276 
sknl\,3-!8 
spine,367 
sternnm, 269 
tibia,294 
trachea, 385 
u\na,282 
v~rtebrre, 367 
zygoma, 266 

Fragilitas ossiom . See Ost1Jomalacia. 
FrictiCln in inflammation, 60 

subscapular, 666 
Frog+face, 811 
Frontal sinus, affections of, 789, 817 
Frost·bite, 337 

amputation for, 106 
FruPhjahrscatarrh, 733 
Fumig-ation, mercurial, in syphilis, 516 
Functionalcha11gesinintlatUmation,3-!,-!5 
Fungus of brain, 715 

dura.mater, 715 
hmmatodes, 549, 551 
of:-kull,714. 

Furuncle, or boil, 4-!fl 
ot auditory nwa.tus, 792 

Fusible calculus, 975 
Fusiform aneurism, 599 

GA~a?I~~~:;~·, ~~~cess in, 971 
distended, pnnctnre of, 973 
operations on, 969 
rupture of, 414 
sutnreof,423 

Gall·stont>S, iropactl"d, 922 

I

GalU, tubes or, 2Jl 
Galvanic caut~ry, 97, 98, 811, 860. Set 

Cautl!ry. 
in tracheotomy, 396 

uret\Jralstricturf",1053 
Galvanism for gonorrhrea1 -!82 
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Galvanism- G •t I 
for ulcers, 442 I ~

111

z~r;;, 431 
uteriue fibroids, 1106 Oenu-l'xtrorsum, 706 

Galvano-punctuce ro, an,udsm, 617 G•nu "al"um, 704 
goitrt', 827 Genu-varuin, 706 
ovarian cysts, 957 Giant.celled !inrcoma, 540 

Ganglion, 573 Gladiolus, t•xcb~ion of, 680 
Gangrreua oris. See Stomatitifl, gan Gland or f!lands, axillar.v, in exci;don of 

grenous. brea!;t1 872, 8i3 
Gaugrtmt>,41, 49 eervic:al, t>nlaq;Pmentof, 629 

amputatitm for, 105 lachrymal, di>it!a~es of, 786 
with diabetes ancl granular kidney, lymphatic. See Lymphatic glands. 

443 mammary, See Breast. 
from arterial occlusion, 218 parotirL S<'r Paroticl gland. 
of bo11E>. See Nt>crosi:::1. submaxillary. tumors of, 829 

mt>pldtic, 639, 640 thyroid, tixtirpation of, 827 
of che\'k after typhoid fever, 445 hypertrophy of. See Goitre. 
dry, 50, 1(15, -143 Glanders, lm<'illus of, 71 
gazeuse, 71 Glandular tu111ors, 536 
hospital, 4-16 of hreast, 8L9 

amputation for, 106 Glass, liquid orsoluUlt>, 95 
of intt'Stine in hernia, 5g5 drainage-tubes, 23i 
in lacerated and contused wounds, Glaucoma, 772 

lti6, 1ti7 Glaucomatous cup of optic papilla, iGe, 
moist,49,4-l3 773 
or penis, 1078 G\azingoflVOtmds, 162 

scrotum, 4-14 Gleet, 478 
senile, 443 Glioma, 5-l:l 
spontaneous, 443 of brnin, 71fi 
symmetrical.-152 retinn,7ti7 
of thyroid gland, 828 Glolws, conceutric, of epithelioma, 5f>8, 
from tight bandaging, 253 559 
traumatic or spreading, Hl5, 167 Glos<1itis, 830 
white, 452 Glottii!, bnrus anrl sca lds of, 386 

Gangrenous diseases, 443, 452 scarification of, 400 
stomatitis . SeeStomatitis. Glo¥er's suturf', l ti3 

Gaping, dislocation of ja.1v from, 3()8 Glue-and-zinc bandage, 96 
fractnrf::! of h)'Oid bone from, 2ti8 Glutt'al artery. Sn! Artery. 
of wounds, 159 Glycerin for h(lmorrhoids, 9-15 

Garrot, 109 renal calculus, 977 
Gasst<rian ganglion, remo\·a\ of, for neu- wounds, 168 

ulgia, 5eO GlycogPH iu lyinph corpuscles, 38 
Oastrectomy, 967 Glycosuria in spinal injuries, 3ti3 
fiastricfistula. See Fistula. Goitre, 826 
Gastroct'le.• See Hernia of stomach. exophthalmic, 827 
GastrO·f'nteroRtoniy, 9ti8 Gonococcus, 69, 478 
Oastrorraphy, 418, 421, 967 Gonorrho>a, 477 
Dastrostomy, 854, 857, 8f)$ complications of, 482 
Gastrotomy for intestinal obstruction, 921. external, -185 

See Laparotomy. offt:male genitals, 485 
removal of foreign Lodies, 426 llOtie, mont h , rectum, anrl umbili-
strict u re ofresophagu:; . 5f>t0astros- cus, 487 

tomy. ophthalmic, 486 
Gathered breast, 865 Gonorrhceal iritis, 488, 745 
Gauze-and-c(llloclion drt>ssing, 165 pleurisy, 489 
G ... Jatinousartliritis, 651 rheumaticoplithalmia,488 
Gelseminm in l1ydrophobia, 175 rhenmatism, 488 

g:~:!:i~Y,~{~~~f ~~~[f'.:i~;~~~;o:;,3~g99 oo,~·'· :~:7J.q~r:1 :'::,, ~::~'·· 4tis, 

injuries of, 430, -1:31 cutt.ing, 1000 
ma\formationsnf, 1099 Gougeandgou,[!e·forceps, 638 

male,diseaseRof, 1074 \ Graduatedcomprt>ss,203 
f?nctional, 10fl6 Grafting bo11e, ::!63, ti42, 643, 680, 681 

injur1esof,-128etseq. muscle, 571 
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Grnf1ing- Hanrl-
periosteum, 681, 720 exploration or rectum by, 933 
rnbbit's uerve, 581 fracture of, 285 
skin, etc., +H, 4-12 hemorrhage from, 202, 209, 213, 225 
,;;ponge, 161, 438 perforatin)?' ulct!r of, 567 
lt!ndons, 234 Handkerchief bandages, 94 

Granular condition of auditory meatus, Hanging, dislocation of cer vical spine iu, 

793 1 368 
me1.~braua tympani, 795 Hare-e. ye. See Lagophthalmos. 

conjuncl1vitis, 730 Harelip , 821 
ki rhu-.Y m gangrt"'IW, 4-l~ double, S24 
Jid r-, 730. See Trachoma. Jlarehp-snlurti, 163, 164 

Granulation a1Hl cicatrizatiou, 47 Harlan, symblepharon, 785 
union by, ){i(I Haya poison, 92 

Granulations, 47 Hays, knife-needle for cataract, 757 
\•esicular, of ayPlids. 731 Head, diseases of. 714 

Granulation-tissue in arthritis, 652 injuries of, 338 
Grattagefortrachoma, 732 tapping the, il7 
Gravt.>l, !)73 Health, gem!ral, inlinenceof,on results of 
Gra\·t.>s's disease . See Goilre, exophthal- operations, 74 

m1c. Heart, lesions of, in py:emia, 465 
Grt'.,.11-stick fracture. See Fracture. rupture of, 402, 5$4 
Gritti'samputation, H3 sutureof,411 
Grooqid din:ictor, 20~, 210 wounds of, 411 
Groo\·i11g thetars;alcartilage, 782 Heart-clot,deathfrom,afteroperation, 7,..,, 
Guaiacol iu tuberculosis,472 155 
Guillotine, laryngt>al, 860 Heat, pfftocts of, 329 

fortonsils,851 increast>d,ininflammation,44 
Gullet. SeeCEsophagus. iu treatment of in!lammation, 57 
Gum, disPasesof, 835 synovitis , 650 

la11cingthe, 836 Hectic fever, 52 
Gum-:rnd-chalk Oandagi>, 95 Htlmeralopia, 770 
Gnm cancer. See Canct\r, colloid. Henti-glo!!sitis, ~30 
Gmuuiatous or gumwy tumOt'S in syph· Hemiopia, 769 

ilis, 509 Hemiplegia in injuries of head, 344 
iritis,74!) spine,362 
scleritis, 743 syphil itic, 505 

Gunshot fracture. See'Fracture. Hemorrhage into abscesses, 436 
injury, amputation for, 106 in amputation, prevention of, 107, 
wounds. See Wounds. 111, 119 

Gurglingin 1rnrnia, 879 arrest of, process of nature in, 199 
Gustatory nerve, division of, for malig- arterial, 197 

nant tumor of tongm:'t 835 from bladder, 1025 
Gypsum bandage, 95 bone, 119 

H £~;~?~~dL;~l:C~~~ 551 
IIrematoma, 156,523 

auris,790 
ll re matnria.415 , 1025 

intermittent or paroxysmal, 1026 
inspinalinjurit's,363 

Hremoptysisin lung wounds, 404 
Hromostaticforceps,561 
Hremothorax,402,404,407 
Hair, falling of, in syphili s , 504, 506 

trnusplantation of, 4-12 
Ha\lux fiexus, 714 

valgus,576,714 
Hammer, thermal, 97 
Hammer-toe, i14 
Hamstring tendons, division of, 707 
Hand, amputa.tionsof, 129etseq. 

contractionof,702 
dis\Ol'ationsof,318 
excisiousof,685 

in cornpouncl fra<'lllrt:!s, 2'6, 259 
constitutionaleffectsof,198 
death from, aflt:'roperations, 78 
in fractured sku ll, 349 

gunshot wounds, 183 
habitual or periodic, 198 
intt::rmittt>llt,216 
into hernial sac, 887 
in hernioto1ny, 897 

hospita l gangrene, 447 et seq . 
from incised wounds, 161 
internal or concealed, 198 
from kidneys, 1025 
in lithotomy, 1003 
from nose. See Epistaxis. 
inoperatious,82 
parenchyma.tous, 1191 216 

in pyremia, 466 
from piles, 943, 944 

prostate, 1025 
rectum,936,943etseq. 

saliueeuewatain, 102 



Ilemorrhage
sticOtHlary, 216 

altt'r ligation iu continuity, 218 
from stumps, 122, 217 

spontant.>Ou!-1, 199 
sullperiosttlal, 475 
aftertoothextractiou,203 
in traehl'otomy, ~95, 396 
trnnsfusionofUloodfor,201 
treatme11tof,20letseq. 

Uy acupressure, 2 11 
tJl\llterization 1 203 
cold,202 

constitutioual,201 
by elasticlJandage, 201, 202 

ligation,205 
position, 202 
vrcssurti,202 
styptics, 2oa 
torsion,204 

uretliral,1U2f> 
in gou orrhrea, 483 

VtlllOUS 1 192 
into\'ilrt>oushumor,762 
in wounds ofhl'art, 4ll 

lung, 404, 4(16 
throat,381,382 

Uemorrhagicdiathesis, 199 
fover,198 
pt>riostitis, 630 
retiuitis,766 
ulcer. SeeUlcer . 

Hemorrhoidal t>OOrt, 945 
llux,9-l-! 

Ilemorrhoi!ls,943 
diagno;;isof,!}44,945 
operatiousfor,9-!t> 

causes ofcleath after, P48 
treatmentof,9-::15 
nrit•ticsof,943 

Jlempsaw, 1]07 
llepatectomy, 969 
Jlt:patic ab~cess, 970 

phlebotomy, 969 
Hepatizationofmarrow 1 633 
Hepatotomy, 909 
Ht'rmapbrodism, 10-::15, 1074 
Hermetically sealed gunshot wounds of 
ch~t,405 

ll ernia,caust'sof,874 
classilh:ation of various forms of, 876 1 

898,899 
clouLte,trussfor,880 
iuflanwd, 883 
intestinal,879 
irreducible,882 
Liltrt:i's, 877 
mixed, 879 
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llernia-
sacof,contentsof,877 

hour-glassshapP-of,Sbli,903 
hydroc.:h-' or, 878 
iukrparit:tal, 893 
mode of recognizing, in herniot· 

om_y, 8!l5 
removaluf,910 
sloughing of, after herniotomy, 

8!17 
tuiJt'rc\eof,878 

strangulalt'd,8[1 
alUniuinuria in , 885 
Ctl.11,,.t•sof, ~b5 
diagnosis of, 888 
ft'calfistulaafter,886,S94etseq. 
mt>chnnisrnof, 885 
Opl' rationfo1· . See T-lt'rlliotomy. 
pt'ritonitisin,888,897 
pl'tlguosis of, 888 
reductionof,890 

iumas=-,893 
1>ersistcnce of symptoms 

aftt;"r,893 
rnptuniofintPstinein,894 

st>atofconstl'iction in, E85 
structura l changesin,S86 
symptouuof, b87 
taxis in, 890. See Taxis. 
tn~atnwut of1 889 et seq. 

structnreof,87ti 
symptoms of, 878 
trnsscsfur,879 

Jlernire(spt'l'ial),S98 
abdominal, 874 
ofbladrlt:r, Si9, 1019 

calculus in, 1014 
crecal,8i9 
Ctfft:bri 1 35 l ,715 
oft.-OnH'a,i38 
cru ro-p rope ritoneal,912 
diaphragmatic, 4121 899 
epigast ri c, 899 
femoralorcrura l, 911 
lrnmoralis. See Epididymitis. 
iuguinal,901 

anoma\ousformsof,9(16 
into canal ofNuck, 905 
congeuital,902 
diagnosisof,906 
dirt•Ct,90!"1 
eucysltd, 904 
intofunicularportionofvaginal 

proc1·ss, fl02 
ht!ruiotomy for, 910 
infan til~ , flll3 , 90-l 
intenuuscular and interparietal, 

903 
oLlique,902 obstructed or incarcerated, 884 

omental,879 
,acUcal cnrnof,. 880. S" nlso und°' I 
reJ~~f~~~.llttS:;.eHernia. 
Hichter's, 877 

sac 
0~t~:i~es in, in strangL1lalion, 887 

in female,905 
rarlicalcureof,908 
taxisfor,!HO 
trussesfor,907 
into vaginal process of perito

neum, 902 
inguiuo-crural,903 
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Hcrnire-
inguino.Jabial, 905 
inguino-properitoneal, 903 
iuguino-scrotai,$103 
ischiaticorsciatic,917 
lahial, 916 
lunibar,901 
oflnngs, 404, -!06, 407 
obturator,915 
of ovary, 879 
pt>rirno:al, 916 
pu<lcudal, 916 
scrotal, 8781 902, 003 
ofstomach,879 

testis,1084 
trauhca, StiO 

umUilical, 900 
vaginal, 9lti 
ventral,·H3,41S,899 

Hcrnia-kuift:, 895 
Hernic:3 1:;11 bissac, 903 
Hi::rniotomy, 894 

for feworal lrnrnia, 913 
hemorrhage in, 897 
foriucarceratedhernia,884 

inguinalheruia,910 
ischiatic ht>ruia, 917 
obtm·atorhernia,915 

opening the sac, 895 
peritollitis alter, 897 
pnnctun: of distended bowel in, 897 
for pudendal hernia, 916 
s lougbiug of sac after, 897 
treatruuntofadhesions iu, 897 

intestinesin,896 
omentumin, 896 

for umbilical hernia,901 
without opening sac, 897 

Herpes cornere, 737 
llerpctic ulctirntion of penis, 1078 
lleterophoria,772 
llewsou,torsionforceps,204 
Hey, arnputation ofmetatan1us, 136, 137 

infantile hernia, 90-! 
Hey 's saw, 353 
High operation for stone. See Lithotomy, 

supra-pubic. 
llip,amputationat,14!,687,689 

ancliylosis of, 668 

Holt, splitting strictures, 105!'"11 1056 
Hopklus, compresso1· for aueurisru, 614 

trtiphining forceps, 357 
Hordoolum, 781 
Horns of face, 526, 562 
Horseshoe tourniquet, 109 
Hospital gangrnne . See Gangrene. 
Hot-air l.Jaths in hydrophobia, 175 
Hot water in affections of eyes, 727 

hemorrhage, 82, 2U2 
Hour-gla~s hernia, 88G, 903 
lloust!maid'skn~, 574, 575 
Howard, direct method of artificial respi. 

ration,391 
poisoning by chloroform, 87 

Hume1·us, dislocations of, 30!J 
excii;ionof,187,190,681 
fractures of, 277. See Fracture. 

Ryalinede,1?eneratiou ofeoujunctiva, 734 
HyaliLi1:1, 76i 
Hydatid mole, 531 

cysts of, 524 
testis,1094 

Hydatids in bone, 646 
liver, mode of opening, 973 

Hydrarthrosi~, 650 
HyJ.rencephalocde . See :Meningouele. 
Uydr<1cele, 10b.J.. 

acutti,483,1083 
ofbrea:St,868 

canal of Nuck, 9161 11U2 
congl;lnital,1085 
eucyStt!d, 1088 
of ht!ruial sac, 878 
inguinal,1085 
ofneck,829 
position of testis in, 1086, 1088 
ofseininalvesicle,1089 

spermati1.: cord, 1089 
treatmt!ntof,1086,1087 
oftunica vaginalis. Ste Hydrocele. 

Hydrocephalus, paracentt!sis for, 717 
llydromyelocele, 718 
llydronephrosis, 964 
Hydrophobia, 174 

aniputationfor,107 
Pasteur's method in, 176 

Hydroplithalmia, 741 
l-lydropsantri,838 

articuli,G50 
By<lro-ra1,;hitis. See Spina bifid&. 

arthritisof. See Hipdisease. 
rheumatoid.,603 

contractionof,70-1 Hydro·sarcoct!le, 1093 
See under llydrothorax, 404, 408 diseases aud injuries of. 

Joints. 
dislocations of, 319 
excisionof,188,237,685 

Hip-disease, 651.i 
amputation for, 687, 689 
diagnosis of, 659 
t-x1,;isionfor,G85 
prognoflis of, 660 
symptomsof,656 
tenotomy in, 66L• 
terminations of, 658 
treatmentof, 060 

Hoang-nan iu hydrophobia, 175 

Hygienic condition, influence of, on result 
of operations, 75 

Hygromata, 52i1 575 
congenital cystic, 523 
of byoid bursa, 829 

Hymen, imptH'forate, 1099 
Hyoid boue, dislocation of, 308 

fractureof,268 
bursa,hygroma.taof,829 

Hypt!rremia, 34 
ofconjunctiva,727 

Hyperresthtlsia after ligatul'e of arteries, 
009 
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~;;~Jt~~i~~)\~i';;;~~~;;., m II :::::~~:~:~~g{~o~1{, 450 

Hypertrophy, contrnuous and disoontin· iudolen t ult.:ct·s, 441 

of t~~~
1;~r~'L2~avernosa, 1079 ~'~!~~~:~~~i,082 59 

labia, 1102 remo,·alor tumors,560, 561 

Hyp~~~i:~~'L~rij~~~:;1~.a~u8mation, 36 lnoo11tintin~u63r foctis in injuries or spine, 

UStl ~~;!~~fi~a, 78 lncontin~~~~=r o~p~~~~~~1;~°{i ~stS!:'J~!1e. 
ether, 78, 99, 154 l ncrustatiou, healing by, 160 
mercury in syphilis, 99, 517 lucunatiou of pt:nis, 107-l 

llypoderm()(,]ysis,102 lndia·rubber collar for cal'ies of cervical 
11.vvopyon, 737 spinl', 725 
Jlypo::ipadia, 1045 rings for suture of bowels, 928 
llystt:rical joiu ts, 673 suture, lli3,lti4 
Hyst..:rorraphy, 1109 lndiau method of rhinoplasty, 814 

puzzle for dislocatiorn~ of fingers, 318 

1C~~1 i~::s~~11:l obstruction, 921 :::3:~:~o:·11 f~i:i~=~ei:~i~~~c~~~~~~~o"us frag· 
rectum, for chloroform poisoning, 87 ments, 989 

icf'·bags,f>ti lndigoinrennlcalculus,976 
Ic..:.blindness,770 lndo!tmtnh:t:r. ::ieeUlcer. 
lchorous pus, 39 lnduration, 46 
lchorrhrenda. See P_vremia. ofchancrti,498 
lchthyosisor tougue, S3ll, 832 congtmital,ofstt!rno·mastoid, 829 
Idiosyncrasy, inllueucti of, on result of of lymphatics nnd lymphatic glands 

opt>ratioos,H iusyphilis,500,504 
Ignipunclure foreularged tonsils, 850 Infantile he ruin, 903, 90-1 
ltt>o.co\ostomy, 908 Infarctus, 191.i, 463 
Iliac abscess, i23 Infiltration of urine after lithotomy, 1004 

aneurism, 628 lnllamed ht:rnia, 883 
artt!ry . See Artery, iliac. lnllammation, 33 

llio·pl'idcabscess,972 acute,subacnte,andchronic,46 
llio·sciat ic dislocation 1 320 aseptic, 3-1, 66 
Ilium, exi;ision or, 6~0 bacilli of. 3-1, 42, 66 

trephinini;h for psoas abscess, 725 blood in, 35 
lllaqu..:atio, 781 blood vessels iu, 35 
lllumi11ation 1 oblique,375,750 ca us..:sof,41 
Imrnediatt: union of wouud~, 159 cl inical vitl1v of, 41 
lmmornblebandngtls,9-1,259 coagulation of blood in, 36 
lmpactt'd calculus, 976, 991, 1011 courseof,46 

foces,924,954 destructivt:changesin,-1.0 
fracture, 242 diffustJ, ofarnolar tis;nltl, 455 
gall-stontJs,922 afttlr lithotomy, 100-! 

lmpt'rforalt: auus, 929 of penis and scrotum, 1078 
hymen, 1099 in stumps, 122 
nostril, 806 diseastJS resulting from, 432 
rtJctum, 929 t:Xttinsionof,52 
vagina, 1100 t:xudatiou in, 38 
vulva,1009 f..iverin,50 

Impermeable stricture, 1050, 1058 formativechanges in,37 
Impotence,I09ti fnnctionalchangt:sin,34,45 

afterlithotomy, 1003 gangrtlnein,49 
Impulse on coughing, in hernia, 879 iuduratiou from, 46 
lncarccratt:d ht:rnia, 88-1. lymph in, 37 
Incistldwounds. ,See\Vounds. microltesiu3-l.,42, 66 
1nci::1ion of abscesstis,435 nen·e-changes in, 36 

artificial pupil by, 749 ntiuro.paralytical, 43 
ofcliest,410 nutritivechangt:sin,34etseq. 
for bydroct:lti, 1088 pain in, 45 

ovarian cyst, 957 part:nc hymalous tissue in, 30 
of ptlricard inw. 412 pathology or, 3-1. 
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Inflammation-
phlt"gmonous, -16 
p ll S in, :3fl 
rt>dnes!\in, 43 
resolution in,52,53 
scrofulo us, 473 
soften i11gfrom, 46 

Injections-
of iodine. See Iodine. 

l nj u r)', amputation fo r, 125 
dftlctsof, constitutional ,150, 155 

local,155 
or spt'cia l tissuesor organs .• c..·eethe 

parts t hemsdves . 
of special tissues or organs . See the Innocent tumors . See Tnmors . 

parts themsdves . 
stagesof,46 

Iu:;~:'.nate art~ry. See Artery, iunomi· 

lnocu latioui n diag-nos isofi;yph ilis,512 suppuration in, 46 
swelling in, 43 
symptomsof,-:12 
temperature in , 44 
tempora ry hypert rophy in, 36 
terminations of, 5~ 

I 
t~t'atn.1ent of g ra. n.ula.r lids, i 32 

Insarn ty a fter Opt:! rattous, SJ 
lnsects,stmgs of, 173 
l nsomniamspinalmJU rl t:!S , 365 
lnstru men ts. See the va rious operations. 
In te roosta l artery . See Art..:ry, intt:roos-treatment of, 53elscq. 

alterativesin,59,62 
anodynes in, 58, 62 
antisept ic,;i11,59 
astringents in , 59 
bleeding,general, in,60 

lot·al,i n ,59 
cauterhrntionin,59 
cold in, !;5, 56 
crnnpressiou in, 60 
coun",.·frdtan ts in,59 I 
d!ap.hon·tics and tii u retics in, 61 
diet in, 5-1 
frfrtion in ,60 
heat in , 57 
incisionsin,59 
ligatiouofar teriesin,60 
mnisturei n , 57 
poioition in, 5-l 
purgati\'t'S in , 61 
restin,53 
st>dativt-sin,61 
stimulantsin,55,59 
tonicsi n ,62 

nlcerationi n , 47 
Inflarnmator_v feve r,50 
l nfiationofal.lscesses,437 

lu ngsinapJHea,390 
bowel in inti.'stinalol.lstrnction 1 921 

st ra11g ulated hernia, F92 
tympanum, 79Set seq. 
urethra, 1041 

In gul~ :: 1~ i~1: f ~~i~i ~ m s~:~-1 em ia. 

~~~~::~~:~~~~:111111:;·,~\i:.' ;g; 
l nguino-properitonea l hern ia, 903 
lng uino·scrota l liernia,903 
Inhalation of blood, 102 
Inhalers for anresthetics, 89, 90 
Inheritau<'e, in tlut.>uce of, on occurrence of 

htirn ia,Si-! 
Injections of blood, intra.peritoneal. 102 

coagulating, in aneurism, 617, 629 
hemorrhoids, 949 
vascula r tumors,593, 594 

disi n ft"ctant, afttlr o\·ariotomy, 962 
in gonorrhrea, 480 et seq. 

hydrocele, 1087 
hypodermic, 98 

tal. 
l ntt:! rm axillary hone, in hardip, 821 et 

seq . 
Intermediate amputations, 126 
Inte rmitt&1ith t>morrh age1 :H6 

ligatu re, 174 
lutermuscu\ar hern ia, 90:~ 
In ternal organs, state of, inllue ncing re· 

su it of operations, 74 
resophago tomy, 855 
pi l 1:is, 944, 947 
strangu lation of bowel, 8941 9l iet 

'"l · 
urethrotomy, 1056 

l ntt:! rosseousartny. SeeArtt:>ry . 
Jn terparit"ta l he rn ia, 9tl3 
In te rrupted suturn, 102 
I nterstitial absorption, 46, 47, 637 

hratit is,736 
lnterve1·teliral joints, arthritis of, i 20 
Intestinalcaua l,diseasesof,917 

fistul:t . SeeFistula. 
her nia, 8i9 
ol.lstructiou 1 91 i 

acute,917 
chronic1 918 
colotomyfor, 924 
from contusion of abdomen,41 4 
diagnosis of, 919 
drainage or bowel in, 924 
enterotomy for, 923 
gastrotomy for, 921. See Lapa· 

rntomy . 
inflation of bowel in , 921 
lapa rotomy for, 921 
locality of lesion in, 919 
puncture of intt)stine for, 924 
secretion of uriutl in, 920 
statisticsof,918 
stf::lrcoraceousvomitingiu,918 
symptoms of, 918 

I 

sy;:~::~,~~ :
8
u
7
e to, i n sfrangulated 

t reatmeutof,920 
washing out stomach for, 920 

Intesti.ne, abscesses connectt:d with, 971. 
changes in, in strangulatt:d hern ia, 

88ti 
diseases of, 917 
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lnte::.tine- Iodine-
fordgn bodies in, 425 injtlclions in hydrocPphalus, 718 
impaclt'd ft"Ct'S in, 924, 9~-1 O\·arian cy!lts, 957 
inkrna l straugulation of, 8941 917 f'i for rndical 1·urnofhernia, 881 

iu~:;~7~~:~~:~;~ ion or il1vagi11atio11 of, Iodo~:i1~1 ii;::~:;~u ~1;~~~4~~
9 

knotti ng of, 919 hydrocele, 1087 
m~·~~gt:mtlnt of, after herniotomy, ~1:~:~c~i;•:~~:1~7~-16 
pa~~ysis of, iu strangulattld ht:ruia, tube~~u~::~\S~~; ~~~~:t~tlm, 943 
protrusion of, -120 venereal di:scasi:s, 484 el seq. 
puncture of, 415, -H6 Iocto\, 4!t::! 

aflt•r ht:rniotomy, 897 l p1::cacuanha in malig1iant pustule, 45~ 
for inkstinal ob,,truction, 924 lr idectomy, 747, HS 

in pyiemia, -& 65 for artificial pupil,H9 
rescctionof',-118, -125, 927, 934, 935 glaucoma, 774 
rupture of, 41-l lddectomy-knifo, HS 

in taxis,894 lridldremia, 747 

:~:~~~~1:.:~'.~~~~21. 425 1 l:i~~~~~I~i:;'tj~
744 

:.yphilitiu atfoctions of, 507 lridoplt:igia, 780 
tumorsof.9:?0 lridotomy, 749 
t1,.btingor volvulus of, 917 et seq. Iris, diseases of, 744 
11oundsof,41S,4:H operatiouson,748 

inherniotomy, 896 staphy lornaof, 742 
lntoxicatio n,septic,66 l ris-forct'pil,H8 
Intra-articular effusion in fracture, 247 Ids-hook, 7-!9 

rupture of muscle, ~33 Iritis, 744 
irrigation ,tff1 l gonorrhccal,488,745 

Jntra-1.iursal bands, 575 ~pongy or fibrinous, 745 
Intra-cranial ane nrism, 6:?2 syphilitic, 50-!, 507, 511, 518 

ht>morrllage,341,344, 352 Ironin<·alculus,963 
suppuration, ~Hti, 354 Irrigation , 57, 58 

Intra-cystic growths, 5:l4 for foreign bodies in ear, 380 
Jutra-orl,,italanenrism,ti22 intra-articular,237,651 

t.'Cchymosis, 3-19 of kidney, 9ti5 
lutra-periostcal fracture, 242 mt:id iate, 56 
lnlra·peritoueal injection of blood, 102 Irritable stricture, 1051 et seq. 

salinesolutions,102 tnmo1·oflm:ast,538,869 
lntra-pyreticamputation, 126 u lcer. See Ulcer. 
Intubation of larynx and trachea, 392 et Irritatiou, sympathetic, of eye, 775 

·"''!· lschiatichernia,917 
lntussu"ct>ption,917 notch,di$locationinto,320 

diagnosis of, 919 Isch~o-pubiotomy, 964 
rt:..:ovcry from, by sloughing, 922 lsch10-rt:ctal abscess, 938, 939 

~1~~r~,:~:::,·:E9· 922, 92l i:~~7.~:'.:~p~::,::~~:
5 

tn•atmt:nl of, 921, 922 l vol'y, artific1alJorntof, 678 

:::~'.~~i~~i~!~1~e;;~:i,~~1.i11 ~:~hli1~~~s;~~cep· lvor:-~T:!o;x~~,t~~1!~~du~~:c~~~e, 263 

lnve~=i~\\tl~~t~i1f!~form poisoning, 87 J AC~~,'.~i:.~c:~j~~~~r, 303 
of lt!Stis, 1082 Jaundice in spinal injuries, 3ti3 

ureter, 1019 Jaw, lowt:r, dislocation of, 306 
lurnlucrnm in11ecrosis 1 640 excision of, 844, 846 
lo<iicl~ of potassium in aneurism, 607 for gunshot fracture, 2CS 

inllammation, 62 fractureof,266 
syphilis, 517, 518 necrosis of, 837 

l orli1:~jecc~~~~~=~-1~r~~~~t:~~::s~:~~ 437 ~~!l~~:a:;~~4~r, 308 
hydroc~le 1 1087 upper, cysts of 838 

72 
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Jaw, upper- KidnE>y-
excision of, 840 calculus in. $'er Calculus, rennl 
fracture of, 266 diseases of, <.:omplicating lithot0111_v 
necrosis of, 837 aud lithotrity, 994 
osteo-plastic resection of, 812 influe11ci11g results ofoperatio11.:. 
tumors of, 838,839 74, 79 

Jaws, anchylosis of, 845 from stricture of urethra, 10!'!1 
from burns, 335 vtisical calculus, 984 

diseases of, 835 disseminatedsuppuratiou of, 1051 
Jejuno-colostomy, 968 extirpation of, 965 
Jt:!quirity in eye-diseases, 732 tloating, operation for, 96H 
Joints, abscess of, 651. See Pyarthrosis. granular, in gangre11e, 443 

amputation at. See Amputation, and hemorrhage from, 1025 
special joints. le::;ions of, in pyremia, 465 

andiylosis of, 665. S1·e Anchylosis, spinal injurieM, 363 
and Spt!cialjoints. rupture of, 414 

artifitial, 678 Knapp, extraction of cataract, 752 
contu;;io1isof, 235 Kneading abdomen in hemorrhage1 201 
diseas.esof, 1548 Knee, amputation at, 142, 14:3 

syphilitic, 505 anchylosis of, 666, 6Ui, 6i0 
dropsy of, 650. See Hydrartbrosis. dt!formitit"s of, 704 et seq. 
erasio11 of, 655 diseases ancl injuries of. ,-.,·ee unrlt<r 
excision of, 674. &e Excision, and I Joints. 

special joints. dislocations of, 327 
false. See Fractures, ununitt;'d . excision of, 189, 238, 689 
fractures through, 255etseq . fracturesinvolvi ng,255,292. 297 
gunshot injuries of, 187 el seq . gunshot l'l'Otmds of, 189 
hysterical, 673 internal cieraugementof, 32i 
inilammation of. See Syuodtis aiul pain in, in hip-disease, 656 

Arthritis. subluxation of, 327 
injuries of, 235 wounds of, ;!37, 238 
irrigat ion of, 237, 651 Knife-bladed forcep:'!, 677, 678 
loose cartilages in, 672 Knifo-needlefor cataract, 757 
neuralgia of, 673 Knives, amputating, 110 
rheumatoid a1·thritis of. See Arth ri- cataract, 752, 755 

tis, rheumatoid. hernia,883,895,896 
scrofula in, 473 irirlectomy, 748 
sprains of, 235 lithot1m1y, 996 
stat1:1 of, in pyremia, 465 Knock-knee, 704 
-stiff. See Anchylosis. Knot, c\ov1:1·hitch, 303 
suppurating, incisions in, 237 reef, 112 
wound!! of, :l36et aeq. stay, 112 

amputation and excisionin,23i surg~n's, 112 
ligation of arteries for, 238 Kolpop1:1rineoplasty, 1108 

Jordan, amputation at hip, 147 Kolpo·uretero-cyiitotoniy, 965 
.JOrg, apparatus for wry-neck, 698 

~~~~18a~0;1:1/:~,c~:11~=~n~!ig~~~~~s of, 192 J /~lat·i;~~~~~~:~~ iffol 102 
Jury-mast for diseases of cervical verte- Lacesutnre, 1066 

brre, 725 Laceratt"d wounds. See Wounds . 
La..:eration of cervix: uteri, 1109 

KA~~~~~~· ligature from hmdun of, Lach;!1~~1r:!!t~~:t~1~, 2sJrilis of, 505 

Kava-Kava, 92 gland, diseases of, 786 
Kdoid, 565 ~ac, cliseasesof, 787 

in cicatrices of burns, 335 Lachrymation, excessive. See Epiphora. 
Kelotomy. See Herniotomy. in spi1ial injuries, 364 
Keratectomy, 774 Lacs, extending. See Bands. 
Kti ratitis, 735 Lacteal calculus, 864 

syphilitic, 505, 511 Laclic acid in tuberculosis, 472 
Keratocele, ns Lagoplitha\mos, 784 
Kerato·globu~, 741 Lamellarcataract, 749etseq. 
Kerato-malacia, 740 Lamnectomy or laminectomy, 372 
Kerntome, 748 Lancing the gums, 836 
Kid 1 graftiug bone from, 6'13 Laparotomy, 9:n 
Kidney, abscess in, 964, 971 statistics of, 923 
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Laparotomy-
for extra-u teri ne prt=>g-nancy, 963 

rupture or Lladder, 427 
uterns,963 

suppn1·ativ e peritonitis, 972 
Ll'lparo·elytrotomy , 963 
Lardaceoussci rrhusofbreast,870 
Larn•y, amputation at hip, 147 

shoulde r,133 
Laryngeal instrumt>nts, 860 

sac, prolapsus of, 859 
stt'rtor,b7 

Laryngedomy, 861, 862 
Laryngitis, 859 

erysipelatous. SeeErysipt>ll\S. 
Laryngoscop.e, mode of m~ing, 3~8 

in treatmg laryngeal growtl1 s, 860 
Laryngo.fisstll'e, 861 
Laryngotomy , 394 

compared \vi th tracheotomy, ;:ms 
in ery~ipelasof ai r-passagd, .j5S 

pharynx, 852 
for fo rt:igu bodies in ai r-passage!), 31;.9 

rerit'maof glottis, 3!l8 
restricted thyroidea l1 S6 l 
for spasm of glottis, 3E4 

sub- l;~i~!~"S~~· See Pharyngotomy. 

Laryngo-trach t'otomy, 396 
Laryn~;o~~theterizalion of. See Iu tuba-

disea~es of, 859 
syphilitic, 507, 511 

erysipelas of. &e. Erysipelas . 
excisionof,86 1 
foreignbodiesin,386etseq. 
injurii>sof,38..j 

Latera l anastomosis of bowels, 928 
cun·atureofthespine,699 
ligature. See Ligatu re . 
lithotomy, 996. See Lithotomy. 
suspension iu spinal cun·aturl!, 701 

Latnitious dt'posits, 974 
Laughing-gas. See Nitrous oxide. 
Lead ribbon, 165 
Leeching,100 
Lt%amputationof, 140 

Barbados, 52!1, 569 
deformilit'SOf, 704et seq. 
fractures of, 294 

Legouest1s perio::oteotome, 111 
Leitl!r's coi l, 56 
Lem be rt'ssuture, 421 
Length t>ning inarthritis,653 

iufracturt's,290 
afler joint excisions, 6i6 
tendons,702 

Lens, crystallitll!, dislocation of, 377 
opacity of. See Cataract. 
ossificationof,i50 

Lenticular cata ract, 749 
Li::ptothrix, 64 
Li::ucocyt hrom ic retinitis, 766 
Leucocytosis in pyremia, 462, 466 
Leuooma, 739 
Ltmconostoc mesenteroides, 64 

Lirls,grannlar,730 
Li ebrd rb, ophtha huoscope, 759 

( :~:~::~~::~~.~~,!~~tion of. See Sprains. 
ofja\v,rt:laxationor,308 

knet:, r l!laxationof,i04,706 
rounrl, operntionforshorlt:'ning,llOrl 
tarsal,st'ctionof,711,etsN/ · 

Ligation ofarteriesforaneurism, 607. S•e 
Aneurism and Arteries . 

by anastomosis, 592 
llronchocele,826 
ht<morrhnge, 205. See Arteries, 

wonnds of,aud Ligatures. 
inft arnruation,60 
lint'sofi1wisionfor,221etSP.fJ. 
for malignant tumor of tongut.:, 

83f) 
ostt..-'Oidaneurism, 647 

specia l. Stt- the particular a r· 
tt-ri1·s. 

for wo1111dsofjoints, 238 
t>pilht>lioma , 5UO 
li,;tu\ainano,939,941 

fct:O\l,.j25 
herni1il sac, 881 
n:en1s, 5!14 
nen 't'S, tiH8 
pil1·s, 947 
polypi. uasal, 810 

r~ta l ,936 
utt'rine, 1107 
vagiual,1103 

proh.psusof rectum, 95 1 
~imnltan~us, or O\ r tery atlll vein, 

l9J 
ortumorsoftongne,833,834 

nrt:thra,1064,1065 
veins,1!J3 

forpyiemia, 470 
Ligatnre, 112 

a nimal,206 
antistlptic, 112, 206 
application of, in cont inuity of 3.rtt=· 

rit!s,205,209 
in stumps, 112 

com1>art:'d with acupressure and tor
sion. 214 

ti la s ti c,for rectalfistula,939,941 
sa li vary fistula, 381 

intermittl:l nt, 174 
lat+>ral ,193 
mechanism of, in controlli ng h t!moi·-

rhage, 205 
metallic,207 
quadrnpl~, fi94, 59fi 
rules for appl,ving, in wouud:s of a r-

teries, 207 etM•.q. 
short-cut, 112, 119 
l'lubcutanoous,fornrev us,594,595 
in wound<Jof scalp, 338 

Ligh tni ng, injurit!sofeyefrom, 378 
Limbs, artificial, arlaptation of, 121 
Li11ear t!Xl raction of cataract, 754, 757 

rectotomy, 428, 934, 935 
stri cture of urethra, 10-:l9 
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Lingual artery. See Artery. Litbotomy-
tonsil, 833. medio-bilateral, 1007 

Lion-jawed forcep;i, 676 medio-lateral, 10118 
Lipoma. See Tumor, fatty. I pre-rectal, 1006 

ofnose,805,806 r1wto-v1:sical,10()9 
Lippitudr>,780 sn1>ra-puhic,10(l9 
Lips, ancurism by anastomosifl of, 592 in women, 1014 

cliancr ... of, 513 urethral, 1013 
congenital fissures of, 825. See also vaginal, 1013 

l:lart:lip. Lithotrite, construction of, 985 
di:;eases of, 818 introduction or, 986, 987 
t-pitheliomaof, 818 position of, in crushing stone, 9_.,.;;z 
ev..irsion of, 334, 335 Lithotrity, 985 
hypertrophy of, 818 I accidents and complications of, 9!11 
injuries of, 381 after-treatment in, 989 

~1;~~~~~~~~1i~;~ o~e~1gi1~i~~p~tn:~~-. ~'~~l~~.:~e1~!~1.s, ~;i'2 986 
tumors of, 818 compared with lithotomy, 992 
wounds of, 381 coutra-ind1catious to, 992ctsPq, 

Liquid glass, 95 crushing the stone in, 988 
Liquor puris, 40 finding and seizing stone in, 987 
Lil'!kr. treatnwnt of wounds1 169 history of, 9b5 
J.itht>ctasy, 1012 impa<'tiouof fragments in, 9!)1 
Lithic acid . S ee Uric acid. injection of bladder in, 986 
l.i'110clast, 985 introduction oflithotrite in, 986 
Lithoclysmy, 985 perinea!, !)HI, 1008 
Litholapaxy, 988 position of patient in, 986 
l.itholysis,98-l su rgeonin,986 
Lithotome cachC, double, 1005 preparation of patient for, 986 

siug:lt', 1000 rapid, with evacuation, 988 
Lithotomy, 995 recnrrenceofcalculus after, 1011 

choiC;eofoperation in, 1008 retention of urine after, 991 
comp1tred with lithotrity, 992 results of, 992 
preparation of patieJ1t for, 995 test for success of, 989 

:>;~~~.~:;1~~ ~~ ~:~:~1~e~~~~!~i~ii;; ;:1a~,~~,:~~~'uioWdder after, 989 

in women, 1012 Littre's hernia, 877 
Lithotomy, bilateral, 10()5 Liver, abscess in, 970 

lateral, 996 I cysts i11, !.H3 
accidents after, 1002 disease ot', influencing results of ope 
after-treatme11tin, 1000 rations, 79 
complications of, 1002, 1003 embolism by fragments of, 155, 414 
crushing thPstonein, 1002 excisionof1 419. SeeHepatectomy. 
dangerR of, 1002 Jiyriatids in, 973 
difficulties in, 1001, 1002 lesions of, in p.v:emia, 465 
diffuseinttammatioualter, 1004 ooerationson,969 
division or prostate in, 999, 1000 rupture of, 414 

ri;.;~1tsideof prostateiu, 1002 woun<:I of, in lithotomy, 1002 
extract1011 of stone in, 999 Lohster-ta1led tracheal trocar, 397 
hemorrhage after, 1003 Local anresthesia, 90, ill 
in1:1truments requirerl for, 9!l6 asphyxia, 453 
introdnction of forceps in, 990 Localization, cerebral , 355 
lateralization of knifo in, 999 Lock-jaw. See 'l'rismus. 
opening urethra in, 999 Long-sight. See Presb,vopia. 
position of patient in, 998 Longitudinal fracture, 243 

surgeouin,996 piles,943,l.144 
results of, 1005 Loose bodies in burs~, 5i5 
spasm of bladder in, 1001 in ganglia , 574 
staff, ho\v held in, 998 sac of hernia, 878 
use of scoop in, 999 hydrocele, 1088 
Yariations in mode of perform· cartilages in joints, 533, 672 

ing, 1000 Lordosis, ti!J9 
in women, 1013 in rickets, 476 
wou11ds of rectum in, 1004 Loring, ophthalmoscope, i59 

Marian. See Lithotomy, median. Lower jaw. See Jaw. 
w1:dia11 1 1007 Lumbar colotomy, 924. See Colotomy. 
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Lumlmr- ;\la.lformatious of-
hernia, 901. Sre II~rnia. tongue, 830a seq. 

Luug, ab::icess of, 410 urtthra, 1044 
collapse of, 40-4 See also Congenital afft>ctions, an.I 
concussion of, 403 Orthopiedicsnrgt>ry. 
ex<:isionof,408,410 Malignantt:pulis, 836 
11erniaof, 404 408 o:idema, Hi7 
lesions of, in pyoomia, 465 bacillus of, 71 
rupture of, 402 onychia, 564 
\;ounds of, 403 pustul~, 71, 72, 451 

complicationsof,406etseq. sarcoct'le,1095 
Lupous ulcer, 567 stricturf'ofresophagus, 855, 856 
Lupus, 5li7, 73-l rectum, 934 
Luxatio humeri erPcta, 311 tumors, 543. See Canet'r, Entt>pha· 
Luxation. See Dislocation . \oid, Epitlwlioma, and Scirrlius. 
Lymph, 37 ~lalltms, excision of, 797 

11bsorption of, 38 Mammro, supt>rnumcrary, 863 
corpuscltls in, 37 Marumary alJscess, 8ti5, 867 
degentlratiou and development of, 38, calN1l11s, 804 

39 gland . See Brtlast. 
"arietiesof,38 tumors, 868 

Lymphaclenomaoftestis, 1095 Mammitis, 865 
Lymphangeioma.ta.. 570 I Manipul ation in aueuri!im, 617 
Lymphangt"itis. See Angeioltlucitis. in dislocations. 303, 313, 322el SHJ. 

Lym~:~~lt~~.c:~~~l~r~~~n excision of breast, ~Iarcy, ~1~~~i~~~:1~~tl~~~1~:~~~t~~11i1l~~~a. 910 
872, 873 Marrow. a,!::'l'ncyof, in repair of fractu1t>S, 

cen·ical,enlargerueutof, S:W 241:\, 249 
diseases of, 5i0 inflam1uatory conditions of, 632 

syphilitic, 500, 504 Massage, 60, 157, 2-17 
scrofulaiu, 473 Mastoid Ct>lls:, intlarnma.tion of. 8:00 

vascular tun.1ors. 537 I proCtltiS, perforation of, 800. &O J 
Lymphatics, alJsorption of pus by, 462 Mau~1sell, circular cnltlrorr;tphy, !:127 

diseases of, 569 Maxilla. &eJa\iv, 
sprnad of inflammation Ly, 52 :\layor, handkerchitlf bandag-t'S, !14 

state of, in pyremia, 465 I Mtlat.us,.audito.'y, .. dis .. ases of, 791 "aricose, 570 fort>ignbodi"'sin,3W 
wounds of, 234 funrnclt>sof, 792 

Lymphocde, 1088 malfonnatinns of, 789 
Lymphoid tumor, 536 polyp1 ot, 793 

t~:~~::~~~~'re5a~6234, 570 !.~'.;~~·~~hr~· :~~sites in, 7!1:? 
Median lithotomy, 1007 

)J cB~~NEY, radical curt> of hernia, 881, ~led1~!~:~i;r', ~~~~;l~~;:lo~~·t~~~~ugh, 401 
1\lacewt'n, radical cum of hernia, 881, wounds of, 412 

910 Mediat1;1irrigation, 56 
Macrostoma, 825 Mcdi()..bilaternl lithotomy, 1007 
Macula lnt1;1a as seen with ophthalmo- Medio-latera\ lithotom.r, 1008 

;::E•!~~:~~i;ed colotomy, 925 ::~~iif:d~::~i~t:~F.~.;;•oephaloid. 
~Iagnetic probtl, 185 Met>rsdiaum probe, 1&5 

::::;~,:.~~~:[~:~;~r~'.:~~ ::.: '""""'" ns ~:~r:.r;;:~tb,nolic canm, m, m 
et seq. M1;1Ja11oli<:epitheliorua, 559 

auricle,789 sareurna,542 
bladrltlr, lOlfi Mdon-seed-likebodiesin bnrsie, 575 
ear, 7E9 inganglia,5H 

f\•ma.legenitals, 1099 I Membranaty.mpa·n·i·,···rtifi···ci.al, 7fl8 la·nd, 716 dist>a!iesof, 795 

!.:1~~~ ~le~;i~a~!,F~i~~· ~~~:~1:~.~11a~111:11i~~.1s~9~1. oJ9J!l7 
palate, b-16 1:1yplnhl1c, 505 
i;pine, 718 perforation of, 797 
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Membrana tympani- i\lodifh>d circular amputation, 116 

Membran:~p~~~1~1:fd.e~~Zn, thit:keni11g of, ~:~::~ugr~11i~;~:~~·a!;~atf:~.05;ngrene. 
807 Molecular death, 41 

i\lembranons Lands in tympanum, 803 Moles, 562, 596 
ophthalmia, 730 hydatid, 52-l, 531 

l\f~niere's disease, 804 Molli ties os!'lium. See OstPomalacia. 
Meninges, suppuration of, 346 :Molluscum fibrosum 1 569 

wounds of, 351 Momentum of projectiles, 179 
Meningitis,346 Monocularstrabismus, 777 

in spinal injuries, 365 Mouorchids, 1082 
spinal,360 Monsel'ssalt,203 

l\Ieningocele, 716 Morbus coxre or m. coxarius. See Hii1-
spinal, 718 dispase. 

Meningomyelocele, 718 senilis. See Arthritis, rheuma-
Menstrual discbarge, syphilis convt>yed toid. 

L.v. 496 Morel's tourniquet, 104 
l\lephitic gang:rene of bone, 639, 640 Morph .ea. See Ktiloid of Addison. 
Mercury, bichloridti of, in dreiising Mortification. See Gaugnme. 

wounds, 169, liOetseq. Motor paralysis in spinal injuries, 361 
in ii1tlammation, 62 Mouth 1 burnsandscahtsof, 386 

scalds of glottis, 386 I contraction anrl clo:>ure of, 818 
syphil is , 514 et seq. diseases of, 830 

and zinc, double cyan ide of, 169 fi.ssurti at angle of, 825 
Meroceli>. See Ht::>rnia, femoral. gonorrlicea of, 487 

Mese::1\~~~~~tl~~'.1~~~on of, in hernia, 8i5 ~~~~i~~.of,l~~tomatitis, gangrenous. 
l\leso-phltlb1t1s, 462 syplulttic lesions of, 5(10 et seq. 
Metacarpus, amputation through, 130, 131 Mouth-to-mouth inflation of cht>st, 300 

dislocations of, 318 Moxa, 97 
excisions of, 685 MucOl:ele,787 
fracturesof,285 l\luco-pus,39 

Metapyrtltic amputations, 126 l\lucouscysts, 523 
Metastasis, 52 membranes, tirysipelas of, -155 
Metastatic abscess. See Pyremia, scrofula in, 473 
l\ltliatarso-pha\angeal joint, excision of, syphilitic affectio11s of, 503, 506, 

forbunion,576 511. 
Metatarsus, am po tat ion through, 136 patches. See Syphilis. 

dislocations of, 329 poly pi, 809 
fractures of, 298 tumors. See Myxoma. 

Metchnikoff, cheinotaxis and phagocy. Mulberry calculus, 974 
tosis, 36 l\lultls, evisceration of eyeball, 742, 74:1, 

Microbes in inf\ammation, 34, 66 776 
ofgonorrhrea, ti9, 478 Multilocularcysts, 52-1 
in pyremia, 462 et seq. Multiple abscesses. See Py:emia. 

Microcephalus, 718 wedge for stricture, 1054 
Micrococcus,63 Mummification,443 

gonorrhcere, 69 Mumps, 828 
tetragonus, 63 Muscm volitantes, 761 

Micro-organisms, morle of staining. 72 Muscles, contraction of, 571. Ser also 
Mi crophone. detection of calculi by, 98i Orthopredic surgery. 
J\licropsia, 770 I diseasi>s of, 570 
t.Iig:rntory ophthalmitis, 775 syphilitic, 509 
J\likulicz,amputationoffoot, 140, 696 injnriesof,232 

rest::>ction of prolapsed rectum, 921 1 lesions of, in pyreruia, 465 
951 retraction of, after amputation, 121 

Miliary aneurisms, 601 spasm of, after aruputatiou, 121 
extravasat ion 1 341 in dislocatio11s, 302 

Milk-tmnor, 803 fracturt>s, 240, 252 
Miner'selbow,574 transplantationof,!:i71 
Minor surgery, 92 tumors of, 571 
Mirror, laryngoscopic, 389 Muscular action in fracturtlS, 239, 244 
Mixedcalculus,\l7j tumor,532 

hernia, 879 Mycetoma, 567 

J.1obi~~t;~~~·r:a3c~urt>s 1 24S I ~~~~~~;;:;,i;~~3 
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:O.ty1lriasis- Necrosis-
paral.vtic, 780 of \·ertehrre, 726 

;\lyditis, MO without suppuration, 640 
;\h·t'lnid tumor, 540 Net:dlt:, aneurismat, 205 
M.voma, f132 cataract, 7f)7 

ofntt>rns, 1105 in th·sh, 171 
;\l.\·opia, 770 mouuted.162 
:i.tyosi,.i,747 nrevus,594 

paralytic, 780 surgeon's, 1121 113 
spiual,:364 1 769 tuhular,848 

~~g~~-:~::;,. '''""'"'· '" I !ili~~g:!f ·:, "' 
N~VJ'a~iii~~rowth of, in fractures, 263 ~~~~:~~~~~;,t~1~1J• 964 

hypt'rtropliy of, 565 Nephrorraphy, 966 
ingrowing, 56,1 Nephrotomy, 964 
ulct!ration of matrix of, 564 Nervt>s, an:esthesia by compres.;;ing, 84 

syphilitic, 506 auditory, lt>sion;i of, 803 
);anurede, surgical bacteriology, 63 division or exdsion of, 123, 230 
~arcotic:;:ininllaiumation,58 for elephantiasis, 529 
~ares. See Nostrils . irritable ulcer, -!-10 
Narrowing rectum for prolapsus

1 
951 malignant tumor of tongue, 

Nasal bones, fracturt>sof, 2t.i5 S:lf1 
necrosisof,808 neuralgia,f179etseq. 

calculi,813 tetanus,f1S7 
duct, obstructions of, i87 wry.neck, G98 
polypus1 809 iullammation of. See Neuritis. 
septum, diseases of, 813 inflammation from lesions or, 42 

XasG-pha~~s.;~:~r 1~r;;i~~1;~583;66 inju~:~~:i~!;ions, 304 
vt1getationil, b09 fractures, 25f> 

:\'a\fel, ruptured. See Bernia, nmbilical. ligation of, 698 
Ni:bula., 736, i39 optic, atrophy of, 456, 768 
:\'eck,diseasesof, 826 ophthalmoscopic appearance of, 

hydrocdeof, 829 7t.i0 
injuriesof,381 stMtchingof,769 
tumorsof,829 tuuiorsof,768 

Necrosis, 639 repair of, after division, 230 
acute, fj42 sciatic, resection of, iu elephantiasis, 
amputation for, 643 529 
causes of, fi39 wounds of, 230 
t·,.ntral, 634,639 Nerve-grafting, 231 
doacre in, 6,10 Nerve-stretching, 232, 567, 581, 5Si, 698, 
1lry, 639 7li9, 774, 832 
t•xcision for, 643 shock in, 150 
l'xfoliation in, 639, 641 subcutant>ous, 232 
in>1tru11umts used for, 64l Ner\"OllS blindnt>ss, 759 
involucrum in, 6-10 deafness, 803 
of jaws, 837 system, diseases of, 577 
moist, 639, 6-10 bone-changt's due to, 645 
oforbit,788 syphilitic,505,508 
peripheral, 63-l, 639 tissues in intlammation,36 
prog11osis of, 6-11 Neuralgia, 155, 578 
repair of, 639 alveolar, 581 
after scalp wounds, 339 of anus, 952 
secondary risks in, 6,11 articular, 673 
seqtH!>!tl'a. in, 63J of Madder, 1028 
in stumps, 123 breast,8li7 
symptoms of, 640 ear,805 
syphilitic, 510 excision of nerves for, 5i9 
total, 63-1, 639 of testis, 1084 
treatnumt of

1 
6-!l tougue, 832 
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Neuralgic tumors, 537 
ulcer. See Ulcer. 

Neurasthenicaslht>nopia, 765 
Nenrectoruy, optic, 776 

optico-ci\iary, 776 
Neuriti.c;, 577 

optic, 76i 
syphilitic, 507 

retro.ocnlar,768 
Neuroma, 532, 577 

in stumps, 122 
Nenromimesis,6i3 
Nt!uroparalyticknatitis, 7-!0 
Neuropathiceschars, 365 
Nenro-retinitis, 767 
Neurosis, sympathetic, 775 
Neurotomy, optico-ciliary, 776 

of roots of spinal nerves, 581 
Night-blindness. See Nyctalopia.. 
Nipple, fissures and excoriations of, 864 

retractionof,incancer,!'i-l5,871 
snpt>rnnmera1·.r, f'.163 

Nitrate of lead in onychia, 56-1 
Nitrie acid in hospital g-angrene, 448 
Nitrite of amyl. 87. 587 
Nitrous oxide, 85, 90 
Nodes,509 
Noli-me tangere. SeeLnpous ulcer . 
Noma. See Stomatitis, gangnmous . 

pudendi, 44fi, 1102 
Non-deformingclubfoot,709 
Normal ovariotomy, 962 
Nose, calculi in, 813 

deformity of,angnlar, 817 
depreSSl'd, 8Ii 
diseases of, 805. See also Nostrils. 
fracturesof,265 
fistulous openings into, 814 
for!:!ign bodit>s in, 379 
gonorrbooaof, 487 
hemorrhage from, 806 

Oblique-

[ 

osteotomy, 669 
OUlitera~iou of urtlthra, 1050, 1060 

vagma, non-cong1mital, 1101 
transverse, 1073 

I 

Obstructed hern;a, 884 
Obstruction ofcanaliculi, 786 

Eustachian tube, 798etseq . 

in~~~~~~~'n.917. See Intl:'stina\ oh-

of nasa\ <luct, 787 
Obturator artery. See Artery. 

for cleft palate, 849 
foram1rn,dislocationinto,323 
hernia,915 

Occipital artt>ry. See Artery. 
Occipito·atloidjoint, arthritis of, 726 
Occlusion of anus, 928, 929 

I 

]~~~t~~~(C't"Y· 
ofvlllva,1099 
Seealsolmperforatt>,andObstruction . 

<Edema, iuflammatory, ofscrotum, lUi~ 
malignautl67 

bacillusof,71 
<Edematous erysi pelas . See Erysipelas. 

ukn. See Ulcer. 
CEsophageal boogies, 855 

di lator,855 
forceps, 400 

CEsophagismus,853 
CE:mphagostomy, 856 
CE:;ophagotomy, 400, 401 

combined, 856 
interual,855 
forstricturaofcesophagus, 85G,8Ji 

;nfraol<Hodskull,3-19 I 
hypertroph.v of, 805 
muco-J?urulE'ntdisclrnrgefrom,808 
operation for lengtlumiug, 814 
restoration of,813. See Hhinoplasty . 
turned-up, opt:ration for, 817 
woundsof,374 

CE:;ophag11s,auscultationof,853 
dilatationof,855 

retrograde, 856, 858 
di latt>d,854 
diseasesof,852 

syphilitic, 50'7 
excision of,856 
foreignbodiesin,399 
ruptureof,399 
strictu re of, 854et seq. Nostrils,impt:lrforate, 806 

malignant tumors of, 812 
plugging the, 806, 807 
polypi of, 809 
sarcomaof,812 

Nuclearparalysis,780 
Nucleusofca.\culus, 977 
Nunneley, dips for hemorrhage, 561 
Nutritivechang!:!S in inflammation, 34, 46 

from nerve wounds, 230 
spinalinjuries,365 

Nyctalopia, 769 
Nystagmus, 751 

OAKUM in dressing wonnds, 165 
setou, 437, 633, 1066 

Obligate-ai!rohicbacteria, 64 
Oblique illumination, 375, 750 

wounds of, 399 
Oi ly cysts, 52-1, 868 
Old operation foraneurism, 607 
Olecranon, fracture of, 281 

osteoplastic resection of, 317, 682 
Omentum, cysts of, 877, 897, 973 

inhernia,8i7,879 
strangnlated, 886 

managementof1 afterherniotomy, 8!Hi 
protrusion of, in wounds of abdom~n. 

420 
ruptureof,414 

Otnphalocele. See llernia,mnbilical. 
Onanism, 1007 

op..iration~ for, 1098 

J Oiiy~~~~~l~i~~t~c, 506, 564 
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0nyx, 737 Opi!ithntonoi:~, 5f:3 
Oiiphorectomy, 962, 1107 Opium in hoi::pital gangrene, 4-19 
Oiiphorraphy, !l62 inflammation, 62 
Opacities ofcornl'a, 739 injuries of htiad, :~43 

crystalline lens. See Cataract. spontanPous gangri'ne, 44-1 
vitrt!oushnmor, 761 strangulR.ted hernia,891,892 

Opaline patch, 503 Optic atrophy, i68 
Open m(•tho<l ofrlressing stumps, 120 syphilitic, 507 
Openi11g an absCt!SS1 435 nnn•. ..::n, Nt'rve. 
Operatiom;, 7~ ntHll't'Otom.v, 776 

age influt'ncing resnlts of, 74 neuritis . 707 
au;esthetics in, 83 et seq . syphilitic, 507 
assistants' duties in, 81 papilla, morbid chang~s in, i58. 
chilling in, 77 767 
df'ath, causes of, after, 77 tl seq . Optico-ciliary neurectomy, 776 
(lietafter, 75 nenrotom.v,77ti 
drt>ssing \vonuds after1 83 Orauge-color,..d pus, 3!) 
of election, complai~ance, or t>xpedi- Orbit, diseases of, 788 

ency, i4 erysipi·tas of. 45!1 
general ht!alth infiuencing r..-sults of, extirpation of contents of, 7i6 

74 hemonhage into, in fractured skull, 
J!ent'ralrult'sfor,82 340 
hemorrhagt' after, 78 injuries of, 374 
l1ygit'nic conclition;; iniluencing re- Orchitis, 1083 

suits of, 75 gonorrhreal. Ste Epididymitis. 
infl:unmation aftt~r, 79 puncture of tt•sti:; for, 484, 1083 
insanity after, 83 str.<1pping testis for, 4841 10~3 
pr11liminary arrangements for, 81 syphilitic, 508 
preparation of patients fo r, 80 Organic st ri cture. Sn-Stricture. 
results of, circumstances which in- Orthopredic surf!'NY, tW6 

tlt1enc1>, 73 Orthophoria, 7i2 
!!'carlet ft>vt>r after, 79 Orthoptictreatnwntofstrabismus, 779 
in scrofulouscast>s,474 Oscalds. SefC'alcaneum. 
shock after, 77 Osclwocl'le. Sre llernia,scrotal-
state of internal organs influencing Os!<eous tumor, 534 

results of, H Ossicu\aofear, lt'sionsof,797,803 
temperament and idiosyncrasy iuflu- Ossification of c1·yl'ltalline ltrns, 750 

encing resnltsof, 74 Ostdlis 631 
treatment after, 75,83 d .. fn rmanf!, 631, 632 
intuberculouscases,-172 scrofulous,645 

Ophtha\mia, cata rl'i1al, 727 in stumps, 12a 
chronic, 727 syphilitic, 510 
contagious, 730 of vt'rlttbrre . See Spine, antero-pos-
CJ'Oupous, 730 teriorcurvatureof. 
Egyptian 730 OsteoC'opic p:tin in s_vphilis, 509 
gonorrhceal. See Gonorrhrea, oph- Ost .. oid anearism, 647 

thalmic. canct'r,5fll 
membranous, 730 Osteoma, 530,643 
neonatorum, 728 Osteo111alacia, ti':i3 

~l~g!~:~~ti.~~ti:3~
27 

::::E;~;g~l~~;i!,,, fo• spina bifida, 
scrofulous,737 720 

Ophl\~~~.~~~:;i:~~~~'.;~E~~lhetics in, 85, '°''"~'.~~~'.·i~:7;;,•~;2saornm, 
936 

91 upper jaw, 812 

~it~~~@}~~;;;,;;'.,;~:· ,. ~~~~::;~;:; ~ ... "'"· 
morbidcliangesob::1erved by, 15Setscq. Otitis media, i!J9 
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Otorrhroa, 793, 800 I Papi.llary t.un.1or, or papi\loma, 537 
Otoscope, 801, 802 Papillitis, 767 
Outgrowths . See Tumors. Papillo·retin1ti;i, 767 
Oval amputation, 115 Papular in tis, 746 
Ovarir,n tumors, 954 ophthalmia, 727 

suppuration in, 972 Papule, mnist. See:\lucous pat.eh. 
treatment of, 9fi6 Paquu lin's cautery, 98 

O\"a.ries, extirpation of. SeP- Ovariotomy. for hemorrhoids, 949 
Loth, with uterus, 9ti2 in tracheotom_v,396 

gonorrhceal inflammation of, 485 Paracentt1>1is alxlominis, 053 
hernia, 87!) capili», 716 
in strangu\aterl hernia, 8!'16 cornea-, 738, 77-l 
syphilitic afftlctions of, 508 pericardii, 412 

Orariotomy, 958 t horacis, 409 
clamp for, 960 Paraffin for fixed l.Jandages, 96 
disinfectant injections after, 962 epithelinma, 1081 
double, 962 Paralysis ofbladdtir, 1026 
management of adhesions iu, 959 or bowel, in strangulat,.d hernia, S!U 
ptidicle in, 960 general, a cause of fractme, 240 
mortality after, 95S trephining for, 355 
normal,962 unclear, 780 
rectal, 962 ofo<:u larmuscles,779 
vaginal, 962 resophagus, S54 

Overlapping in fracturefl, 245 reflex, 232 
O\·er-di:>tcntiou of:0trict11res, 1055 spiual, 361, 726 
Ox, lig-ature from aorta of, 20U syphilitic, 50S 
Oxalate-of-lime ca lculus, 974, 975 of tympanic muscles, S05 
Oxygeu gas in apncca, 391 Paralytic myosis and mydriasis, 7SO 
Oz:ena, SOS ::1trabismu::1, 777, 779 

Paraphimosis, 1077 

PA 'i!!~~ ~l~~~~ ~~r~c~~ ~:s~~~J9 Para;i~i~~.c:~;:e~~~~:1c~~~~,7~~4 
J>aget's disease of nippl .. , 864 Parasites, vegetable, in auditory meattis, 

scrotum,865, 1U81 792 
Pagliari, styptic for htlmorrhage, 20J Pareuchymatous hemorrhage. See Ht'm· 
Pain, burning, in nerve injuries, 232 orrhage. 

in gunshot wounds, 18J iritis, 745 
iuflammation,4;) tissue, in iuftammation, 36 
spinal injuries, 362 Paro11ychia, 572 

Pninfnl mammary tumor:>, 86fl Parotid bubo, 828 
ulcer of au us . See 1'~issure. duct, wout1<l of, 380 

Palate, cance r of, 850 gland, ~·xcision of, 829 
cltift, 846. See Staphylorraphy, a nd inflammation of, S28 

Ura.noplasty. region, tL1morsof, 828 
diseases or, 846 Passive motion in anchylosis, 666 

syphilitic, 502, 507 fract11res, 254 
hard, acqui red perforation of, 8-19 Pasteur, prophylaxis against hydropho-

fissure of, S4ti, 8-18 Uia, 176 
obturators for, 849 Patt>lla., caries of, 575 

woun<lsof, 381 dislocations of, 326 
Palate-hook, 808 enlarged bursa of, 574 
Palatintistertor, 86 excision of, U~H 
Palmar abscess, 572 fractures of, 292 

arch, hemorrhage from, 202, 209, 213 liecrosis of, 64 1 
fascia, division of, 703 Pathfinder for urethral stricture, lO:"d 

Panaris. See Paronychia.. Pathogenic hacteria, 65 
syphilitic, f1(19, 511 PCan, hemostatiuforceps, 561 

Pancreas, operations on, 419, 969 Pearl tumor, 542 
l'ancreattiotomy, 969 Pectoral mu:icle, absces$ beneatl1. -IOI 
Pannus, 735 l'erlicle, managPmentof, in ova ri otomy, 960 

trachomatous, 731 Peldc."lrgans, injuries of, 426 
Panophthalmitis, 774 Pelvis, dislocation ordiastasisof, 2i0,30tl 
Paper for dre:>sing wounds, 76 distorted, in lithotomy, 1002 

jacket for spinal disease, 72-1 fractures of, 270 
splints, 2riI obliquity of, in hip-disease, 657 

Papilla, optic1 dis1;1ases of, 767 riokets, 476 
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Pelvis, obliquity of- Periostitis-
in !\pinal curva urP, 699 in stump'!, 123 

osteo-plast.ic resettionof,1008 syphilit.ic,509 
Pemphigusofconjunct.iva, 734 Perioslosis, 643 
Penile fistu la, lOtiti Peripheral linear extraction or cataract, 
Penis, amputation of, J OE() 755 

congt:>nita l adhesiou uf, to scrotum, Peri-phlebitis, 462 
1074 Peritomy, 733 

~~ff~~:~:~·.:::.::. ~ :~;~;;;;:;i::::::: .. 
gangretw of, 1078 septic, cathartics in, -117 
!1 erpetic_and aphthous ul cers or, 1078 in straugulated lwrnia, 888, 89i 

:~~~~~1:\~~1~~:~a1s~7~r. 1080 ~;~~~~~i~,\·~,1~ 72 
strangulation of, 157, -!29 Perityphlitic ah:icPss, 972 
structural alftlclionsof, 1078 Permanent stricture. See Strictu re. 
thrombosis of, 10713 Permanganate of potassium, in ho,;pital 
tumors of 1\ISO, 1081 gangrene, 448 
ven .. n•al ulceri. of. See Chancroid, rattlt•snake bite, 174 

and Syphilis. PermPable stricture, 1050, 1053. Sel' 
warts of, 1080 Stricture. 
wouudsof, -128 Pernioor chilblain, 336 

Pt'ptonizt'd blood, transfusion or 102 Pt!roueal artt-ry. See Artery . 
Percussion for diaguo::;is of bone tumors, Pessaries, medicated. in gooorrhcea, 480 

ti-1[1 Phaged:u na, sloughing . See Gangrt:lh', 
ununited fracturti, 263 hospital. 

Perforating u lct'r, 336, 500 Phagt'denic chanf're, 498 
oftong:ne,507 chancroid,4!l0 

Perforatiou of mastoid procf'ss, 800 Phagocytt'~. 36, l.i6 
Ult'mbrana tympani, 797 Phagocytosis, 3G 
palate, 849 Phalanges . ."re Fing .. rs. 

Periarthritis, l.i65, 701 Phantomstrictnrt1of rectum, 933 
Pericarrlitis from c.-ontusion of chest, 403 tumors, 539 

gonorrhreal, 489 Pharyngocele, 853 
pnrn\1:1nt, -112 Pharyngotome, 852 

Perkardium, ini.:ision or, 41'..?. Pharyngotomy. See ffi:iophagotomy. 
tapping tht', 412 sub-hyoidtan, 390, 399, 853, 80 1 
wounds of,.·lll I Pharynx, absce.ss b ... hind, 852 

P1trineal absct:ss, 483 burns and scalds of, 380 
band, :.!89 diseases or, 852 
fistu la, 1066 syphilitic, 507 

aftt:r hthotomy, 1003 exti r pation of, 853 
lwrnia, 910 fornign bodiPs in, 381, 399 
lithotrity, 991, 1008 Phenacetine for irritable bladder, 1028 
section, 1059. See Uretlirotomy, ex· Phimosis, 10i5 

ternal,withoutguide. complicatingchancroid, 4!13 

f,::::,'.~Jif'::::~::}:::aUon of, 431 <t ~:::~f~~f {:r~:i~]::~~:::~~:,· 8;~
78 

Pt!riodic 11trabiswus, 777 connt!ctiou of, with pyremia, 4G2 
l'erioStt!otome, 111 Phlebolites, 195, 945 
Periosleuu1, agency of, in repair of frac- PL!ebotom.y. :'-iee Bloodletting. 

tures,248 hepat1c,91.i9 

;;;;f #{~~~~g~::I)ir·~~~:sio••, I ~::::f:~f F.~~~~~~f~,::i'.~:i~:~·''· 
l'tr i~srt\~::~t~fg process, 830 ~~~~~~::~~~~:rp:~~~<~~ci~\~itis, 727 

orbit, 7b8 J kerat1tis or ophthalmia, 737 
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Phosphaticcalculus, 975 Polypns-
Phosphorns in riekets, 477 naso-pharyngeal, 811 et stq. 
Phtlwiriasis palpebrarum, 781 of rectum, 936 
Phthisis, fistula in anowith, 939 urt<thra, 1('164 
Pigeon-tOt>, 714 uterus1 ll05, 1107 
Pigmentary sarcoma, 542 hard or fibrous, 1106 
Piles. See Hemorrhoids. vagi1111., 1103 
Pilocarpine in elephantiasis, 569 Poly!=oope, 10-14 

hydrophobia, 175 Poplitea\ artery. &e Artery. 
ti:!lanus, 586, 587 Porro's operation. 963 
after trachootom_y, 397 Port-wine stain, 594 

Pilo-nidal fistnla, 525, 939 Porte-moxa, 97 
Piugut'cula. 734, 735 Position in treatment of hemorrhage, ~02 
Pink-eye, 727 inflammation. 54 
Piperazin in renal calculns, 977 strangulated hernia, 832 
Pirogoff, amputation of foot. 137 PostPriorcatheterization, 1043 
Plantar fascia, division of, 709, 714 nasal syringe, 808, 809 
Plaster, adht>sive, 16-l proctectomy, 951 

antiseptic, 1ti5 rt"ctopexia, 951 
in fractured ribs, 269 Postbitis, 485, 1078 

isinglass, 165 Post-prostatic puncture of bladder, 10J7 
Plaster-of-Paris bandage, 95 Pott, disease of spine, 720. 72-,& 

inspinalatfections,701,713 fractureoffilrnla,297 
Pla.sticiritis, 745 Pouches, rectal 1 inflammation of, 952 

lymph,3S Poulti~ 1 5S 
operations for burns, 333 vaginal, 480 

oncorn ... a. 740 Powder.burns, 185 
eyelids, 781 et sPq, Pregnancy, extra-uterine, 963 
lips. Ste Cheiloplasty, and operations rtnriug, 7-1 

Harelip. Preparation of patients for operation, SO 
nose. See Rhinoplasty. Prepuce, rlivision or, 1075 
palate. See Staphylurraphy, elongation of. See Pbimosis. 

and Uranoplasty . excision of, 1076 
perineum, 431 gangrene of, 494, 1078 
rectulll, 937 herpetic ulc;:ration of, 491 

for ulcers, 441 hypntrophy of, 1078 
on urethra, 1066 etse1- inflammation of. SeeBa\anitis. 

vagina, 1069 et S<''J· Pre-rectal lithotomy, 1006 
Pleiadeganglionnaire, 501 Presbyopia, 772 
Pleura, lesions of, in pyremia, 405 Presse-artere, 213 

wounds of. ,• .. ;ee Lung, wounds oi. Pressure in aneurism See .Aneurisrn, 
Pleurisy, gonorrhreal, 4E9 treatment of, by <:0mpression. 

from injury of chest, 403, 404 in cancer, 5!15 
Pleurotbotonos, 58~ carbuncl;:. 451 
Plexiform neuroma, 577 ela,;,tic, in irreducible hernia. 853 
l'liers, cutting, 111 iu reduction of di~\ocations, 303 

for fixt'd bandages, 96 hemorrha!!:f', 202 
Plugging- the nostrils, 806, Sll7 inHammation, tiO 
Pneumatic aspiration and occlusion, 120 ulcers, 44:l 

speculum for ear. 796 Pres~nr .. -diverticnlum of pharynx. ~53 
Pneumatocele or pneumocele, 404, 408 Preveuti\•e treatmeut of calculus, 97i 
Pnenmaturia, 1026 cleft palatt:', 846 
Pneumonia from chloroform, 90 hardip, 82:l 

injuries of cbest, 4~l3, 404 l'l'iapism in injuries of penis, 429 
woundsofthroat,383 spiue,364 

Pneumotborax, 4041 407 in vt>Sical c11lcu\us, 980 
Pneumo-uria, 1026 Primary amputation, 120 
Pocketing the pedicle in C'IVariotomy, 960 bubo, 495. 5Ul, 5iU 
Pointing of abscesses, 433 syphilis, 497 
Poison.-d wounds. See Wounds. union of wounds. See Adht>Siou, an.-t 
Polypus, 529 First intention. 

ol bladder, 1023 Probang for ccsophaJ?US, 399, 400 
ear, 793 Probe , chemical, 185 
frontal sinus, 817 draiuage, 237 
lar.vnx, SGO drum. or reverberating, 185 

nasal, 809 electric, 185 
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Probe- Pummoma, 5-12 
fluiUle, 185, 637 Pseudo-calculi, 976 
jointed, ti37 Pseudo-g lioroa, Hi7 
magni;:tic, IS5 Pseudo-paralysis, syphilitic, !:i11 
ml:'t>r,,;chaum, 185 PsoasalJsct•ss, 723 
Nelatou's, 185 Psoriasis of longue, 830 
uterint!, 954, 955 Psorospermire in Paget's diseast>, 836 
wire, 637 Psorosperms, 72 

Probe-nippers, 185 in canCt>r, 554 
l'rocidentiauteri, 1108 +-pithelioma,559 
Proctectomy, 1>0stcrior, 951 sarcoma,543 
Profnnda artery. Ste Artery, femot·al, Psychrophor, 1030 

deep. Pterygium, 734, 735 
ProgreEsion, cross-legged, 704 Ptoma·mes, 66 
Progre~sive ossifying myositis, 5il in pya>rnia, 4li2 
Projectiles, moml'ntumof, 179 lt>lanus, 584 
Prolabium, re~toration of, 819 Ptosis, 784 
Prolap;rns aui, See Prolapsus of rectum. Pubis, dislocation or diastasis of, 271, 308 

of laryngeal sac, b59 dislocation of ft!muron, 323 
rectum,9-19, %0 fractureof,271 

opt>ration;:i for, 951 puncture of bladder above, 1037 
fromvesicalcalculus,980 resectionof,1024 

ton.µ.111', 830 I Purlenda. See_G.enital organs, female. urethra,10-15 l'udeuctalhern1a,916 
vagrna, 1104 Pudic Artery. ~ee Artery. 

l'roliferat1on of cells, 37 Png-nose, 817 
l'roliforous cysts, 524, 525 Pulleys, l..'Omponnd, in dislocations, 303, 

ofbreast,Sti9 32-!,325 
Prominent ear:>, operation for, 790 Pulpefaction of parts, 108 
ProneJ>~ition in affections or spine, 372, Pulpy dt!g-eneration of synovial m.,.ru. 

72-1 . brau1:1,li51 
and postural respiration, 391 Pulsating bronchocele, 826 

Prop;>ritoneal hernia, 903, 912 tumors, 53b 
l'rostate,ahscessof,1029 inbone,647 

atrophy of, 1038 Pulsation of aneurism, 603 
brui~iug of, in lithotomy, 1004 recurl'ent, 61(1 
calculi of, 1012, 1038 Pulse,venous,inchloroformanresthesia,87 
cancer of, 1038 Punctalacrymalia,tlversionorobliteratiun 
1·yst8of,103S of,786 
division of, in 1.iilateral lilhotomy, Puncturation, 101, -:159 

1006 Punctul'e of bladder. See Bladder. 
lalt>ral lithotorey, 9!'19, 1000, 1002 inle8tine, 415, 416, 892, 897, 924 

ri~~~~i~~1:!'e 1r~!~. 1025 ~~;f1~"~~~i~:1:~::d~Per~~fo~~ 01~~~5740, i-:19 
J1yp1irtropby of, 1030 I et &eq. 

complicatinglithotomy, 1001 in chloroform anresthesia, 86 
lithotrity,933 contraction anddilatatiouof,7-17 

iucoutineuct-of urine from, 1027, in injuries of head, 342, 344 
1028,1032 spine,364 

retention of urine from, 1027, Pupillary membrane, persisttont, 747 
1035 Pnrgativf's in hernia, 884, 892 

inflammation of .. "iee Prostatitis. inflammation, 61 
;;i~:~:so~,\~3~yremia, 

465 Pnrule~is,c~~iunctivitis or ophthalmia, 

r~1~~cr~~;e0~1f l~l1;:dtlr through, 1036 ~1\~~~~i1~: ~See Pyremia. 

tum~~sl~{b!~o~~y, 1002 ~~~~~~;~~ti8, 412 
l'rostatiocalculi,1012,1038 Pus,39 

catheters, 1033 et seq. absorption of, in abscesses, 434 
Prostatitis, 1029 pyrewia, ~62 
J>rostatorrhrea, 1029 characters of, m caries, 637 
Pl"OStration with excitement, 153 cold abscesse8, 436 

:::~.:i~::;:~~~~~:"•~;;;'oum;qud. l'ust~f~!:~;t,~'.~~~~:'.' 7:; 40 
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Pusln.le, malignant, 71, i2, -:151 Ramonenr-
Putrescin, 65 tracheal, 397 
Putrid infection. See Pyremia. Rannla, &32, 833 
Puzzle, l11dian, for dislocations, 318 acute, 830, 833 
J>yremia, 460 Rapid breathing, analgesia from, 86 

analogy of, with gonorrhceal rheuma- lithotrity with evacuation, 9&!i 
tism and urethral fe\"t'r, 4U8, Rarefaction of bone, 631 
488, 1051 Raspatory, 111 

with tu~rcle,4i2 Raltlesnakepoi!ioning, 173 
arterial, 4li4 Raymrnd's disease, <153 
caust-s of, 466 Reaction from shock, 78, 153etseq. 
contagiousn ... ss of, 466 Re-arljustmentof tendons for s1rahi:0mus 
diagnosis of, 467 7i9 
idiopathic or i-sst>nlial, 466 Ready method, Marshall Hall 's, 391 
materi~s morbiof, 466 lh:clination of cataract, 751 
metastaticabscesst'S in, 46-!et&eq. Rectal anresthe:iia, 89 
morbid anatomy of, -1ti4 ovariotomy, 962 
pathology of, 461 Rectangular tlap amputation, 116 
prognosis of,468 staff, 1000, 1007 
8ymptoms of, 467 Rectilinear ecraseur, 948 
treatmtlnt of, 468 kectocde, 1H4 
trephining as a prophylactic in, 35-:1 Recto-labial fistula, 938 

Pyremic patches, 465 Hectopexia, 951 
Pyarthro~is, 631, 651 Recto-urethral fistula, 937, 1068 
Pyloroplasty, 968 Recto-vaginal fistula, 937 
Pylorus, dilatation of, 967 Recto-\·esical fistula, 9371 1068 

resection of, 967 lithotomy, 1009 
Pyocyanine, 39 Rectotomy, lmear, 428, 934, 935 
Pyogenic bacteria, 65 Re<'tum, abscess near, 939 

diathesis or fever. See Py~mia. ballooning of, 932 
Pyoktaniu in cancer, 55-:1 bougi1:1s for, 933 
Pyonephrosis, 964, 965, 9il cancer of, 934 
Pyrexia, paralytic, 364 1:1ncysted, 952 
Pyridine in gonorrhcea, 481 e:x:ci~ion of, 934, 935, 936 
Pyrogallic acid in chancroid, 494 1:1:x:ploratiou of, by hand, 933 

in epithelioma, 560 fistulreof, 937 

QU . .A.°RUPLE amputation, 117, 119 
hgat.nre for nrevus, 594, 595 

Qu1llerl1:1uture, 164 
Quilt-suture, 16:-J 
Quinia in shock, 78, 154 

R.A~~~~d g:i~i~t~:~.p~~:~:t~~l~!~oin, 720 

Ra::~~~o~~:.urism. .See Aueul'ism by 

Rachilysis, 701 
Hachitis . SeeRickets. 

adultorum. SeeO~teorualacia . 
Rack for fractures of lower extrt~mity, 297 
Radial artery . See Artl"ry. 
Radiatinginci!!ions in ulct>rs, 440 
Radical cure of hernia, 8~0 

cas1:1sfavorablefor,882 
fernoral,913 
inguinal,908 
umbilical, 900 
ventral,899 

hydrocele, 1087 
varicocele,1091 

Radius, dislocations of1 314 
excision of, 190, 11:11, 083 
fracturesof,283,284 

Railway spine, 305 
Ramont:ur, 4UU 

fort'ign bodies in, 428 
hemorrhage from, 9-Hd&eq. 
impt:rforate, 92\J 
occlusionof,929 
operationfornarrO\ving,951 
polypus or, 93ti 
poucl11:1sof,intlamed, 952 
prolapsus of, 9-:1 9. See Prolapsus. 
puncture of bladder through, 1U37 
specnlumfor,!13l:i 
stri1.:tureor,932 

malignant, 934 
phantom, 933 
s impleorfibrons, 932 
warty, ~3-::l 

syphilitic lt:sious of, 507 
tnmorsof,936 
ulct'rSof,942 
woundsof,428 

in litliotomy, 1004 
Ret'urrent bandage, 94 

fibroid, 539 
stricture. SeeContractil1:1 slriclure . 
tumors, fi22, 539 

Red corpuscles in inflammation, 35 
Red-vision, 770 
Rednt?S~ in intlammation, 43 
Rt!duciblehernia. SeeHernia. 
Reduction or dislocations, 301 

spinal, 371 
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Reduction of- Retinitis, 765 
fracture8,251 syphilitic,504,511,765 

compound, 258 I Retraction of divided arteries, ]!l!} 
impactt'd and partial, 261 musclt's, after amputation, 121 

hernia, 880 nipple in cancer, 5cl5, 871 
strangulated, 889, 890. Ste Retractor, 112 

Taxis. grooved, for excisions, 677 
in ma~s, 893 Retrograde dilatation of resophagus, 856, 

prolapsus ofr..ictum, 950 Sf.8 
Reef-knot, 112 Retrojcctions in gouorrhcea, 481 
Rellex paralysis, 232 Rt!lro-p .. ritoneal suppuration, 417 
Rt'lraction, 7i0 tumor~, !J73 
Ht>-infnsion or blood, 1(12 Rt'tro-pharyngi:al abscess, 852 
Helaxat~ou of nu•rubrana tympani, i96 Reversed spiral IJandage, 93 
Rdaxalion-sutures, lti5 Hevulsion, 9ti. See Counter irritation. 
Renal ealculus, 9i6 Hhagades, 503, 941 

llt'phrotomy for, 964 Rht'umatic iritis, 7-15 
vesse\s,thromhosisof,in8pinalinju- opht halmia,H3, 745 

ries, 35~ H hemnatism, gouorrhreal. Set Gonor-
R"'pair after excision, 676 rhreal. 

offractnres, 248 Rht>umatoid arthritis . Set Arthritis . 
wounds, 159 etuq. Hl1iu .. uryukr for epistaxis, b07 

in arterit's, 199 Hhinolitcs, 813 
11en·t's, 230 Hhinnplasty, 813 
tt>11don11, 233, 708 Rhinorrh<ea, e08 
nins, 193 Rhinos1.:opy, 008 

Uesection. Set Ex1.:ision. Hibbon, lead, 165 
of bladder, 4~7 Ribs, changes in, in ricketio, 475 

cystic duct, 970 dislocations of, 30b 
intt>stint>,-125. &tEntt'rt>ctom.v. excisionof,409,.Jl2, 680,971,973 

ostoo-pla!>tic, of 1.:occyx and :s1H~1 um, fr:tctnre of, 268 
936 necrosisof,641 

olecranon, 317, 682 Richter's hernia, 877 
pelvis, 1068 J{iukets, 47!) 
upp1::r jaw, 812 in Lon .. , 643 

of pubis, 10~4 predisposing to fra<'lnre, 240, 241 
r1::ctum, 921, 935, 936,951 Right-angled suture, -t:H 
sciatic nerve, 529 Rigidity of membrana tympani, 796 
spint'. Set Trt'phining. Hing for fracturn of 1iatdla, :l93 
stomach, 907 strangulation by, J57, 1(178 
hmtl.o Achilli!! 1 712 Ri ng-fonwps for pilt:s, 94U, ~48 

Resectiou-sonnd, ti77 Riuue's te;ot of hearing, 804 
Residual absces~. Set A bsct"Sil. Hipening cataract, 751 
Resolution, 52, 53 Risus sardonicus, 583 
Resorcin in chancroid, 492 Rodent ulcer, 5ti5 

epithelioma, 560 Rolando, sulcus of, 355 
gonorrhrea, 481 Holler bandages, 92 
~ut'~~1i~, 556~5 Ro:;

4 
windlass fo r dislocations, 303, 

venereal \farts, 563 Rotation of vertebrl':! in lateral curvatuni 
Respiration, artificial, 390 of spine, ti!J9, 700 

prone and postural, 391 Rotatory displacement in frActures, 245 
Rest in concussion of brain, 343 :~11~1;~a~ii~~11:~:1~t:· shortening, 1109 

Hei~~~~~E~~~{If if]f~~~;f;,j:{~::::~ ::.:cl• ~~~~;.~:~~f.:~~g::::~~13 
Ri:t1::~ii1~~i~~,5\80J6:2 See Urin~. :~1t:~~;:'.11i9~~641~1 0 ' 011 

in gonorrhrea, 483 bladder, 426, 1063 
after lithotrity, 991 gall-l.JtaJder, 414 

R<ti~!:f i:f}'.l.~l~~~r;~·;: :~~ ~~:~!t!S~~~~~:4 
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Rnptureof
lttngs, 402 
muscles and tendons, 232, 58-l 
nerves,229 
<:esophagus, 399 
pt'rineum, 431 
pt-ritonenru, 414 
sphiucterani ,942, 946,948 

vagin:e,11U4 
stomach, 41-l 
strictureorurethra,10:J5 
ureter, 41-l 
u rethra,429,1063 
ukrns,963 
vena ca\·a, 415 

IKDEX . 

Sayre-
spina.l affections, 701, il3, 714 

Scabbing, healing by, 160 
::;calds. SeeBurns. 
.Scalp, an+-orism h,v ana~tomosisor, 592 

oontusionsor,33b 
erysipelas of, 459 
mevu:iof,595,5!1(; 
tumors of, 714 

seba~uM, 525,526 
wounds of,338 

Scalpt!l, no 
Scaphoidbone1 clislocationof,329 
Scapula, dislocation of, 309 

excisionof,Oib,679 
fractureof,270 

SA~a~~:11;;~li~~rof:~s~~r~~13B59 Scarii1:1c:~~;:~;I~~. 4!i8 
Sacciform dh~ease of anus, 95:! Scarltit fever atler operations, 79 
tia..:c:u\att:daneurism, 600 Scarpa, sh~forc\111.J.foot, 709 

bladder, 1022 Schede, OJh~ration for empyema, 409 
re,,ophagns, 854 Schndderiau 111embranti, inllammation 
pharynx, &53 and thicktlningof, 807 

Sacro-ilia<·disease, 662 Sciatic artery. See Artery . 
jun<:tion,clivisionof,1019 htirnia,917 

Sacrum, fra1;ture of, 271 nerve, resection of, in elephantiaili::., 
ostt."0-plasticresection of, 936 fi2H 

Sat'misch'sulcer, 738 1>aininca11<:er, 556 
Salicylic acili in Uoils, -:150 Scirrhous caucer. See Si.:irrhus . 
Salim: euemata in 111:m1orrhagt>, 102 Scirrhus, 544 

solutions,intra-peritonealu:;eof,102 acult",5-18,870 
tran::.fusionof,78,102 atrophic,556,870 

~alivaryfistula, 380, 8Hs oflm:a:;t, 870 
Sa\ivatiou,mercurial, 517 cachexiaiu,546 
Salol in gouol'rbroa, 482 capsulated, 871 
Salpingectomy, 9ti:l <:u1rass-likt:, 5-:18, 870 
:Salpiugo,,tomy and salpingotomy, 962 iutiltration of, 5-l! 
~alts of blood in inflammation, 36 lardaceous, 545, 870 
::iand-Uags for fractured thigh, 269 micro:;copic appearanct>s of, 547 
Sanguineous cysts, 523 morbid anatomy of, 5.,17 
:::iauions pus, 39 natural history of, 54l 
Saponactions matter in calculi, 97ti treatmeut of. Ste Cancer, trt"atment 
Saprremia, liti, 460 or. 
:!iaprogenicmicrn-organisms, 65 ulceration of, 545 
::iaprophytic micro-organisms, ti5 Scissors, cauula, 758 
Sarciuococcus, 64 for cutting uvula, 850 
Sarcocele, 1092 Sciera, diSl:ll\St:8 or, 743 

cystic, 1094 Sclerema. See Sc\erodi::rma. 
maliguant, 1095 Scleritis, 743 
simplt:, 1093 Scleroderma, 529, 569 
sypUilitic, 508, 1094 Sclero-keratitis, 743 
tubt!rculous,1093 Sclt:rosisofhone,632 

Sarcoma, 539 et seq. ::icl1::rotic catarrh of tympanum, 801 
ofl.>cme, 646 staphylomaof, 741 

br1::ast, 870 tnmors of, 744 
l.>ursi:e,575 Sclerotitis,743 
no11lrils, 812 Sclerotomy, 7-:11, 766, 774 

sern-cystic, 524, 86S, 869 Scoop, lithotomy, 997, 99!t 
of testis, 1094, 1095 Scoop-syringe, 756 

to11:-;il, 851 Scotoma, 769 
::iarsaparilla in iu.ftammation, 62 Screw.extractor, 18il, lSti 
::ia\';, amputating, 110 Scrofulaorscrofulosis, 472 

Butchtir's, 138, 141, 677 iu bone,473, 6.,15 
chaiu,677 joints,473 
Hey's, 353 lymphatic glands, 473 

Sayre, hip-disease, 659 et B~'J· muoous meml.irant!ll, 473 
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Scrofula- Sensory Jlaralysii; in spinal injuries, 362 
operations in, 474 St1paration, lint- of, 50 
in skin, -173 of epipl1ysis, deformity after, 243, ~-14 
treatment of, 474 Septhtt>mia aud septicremia. See Pyremia. 

Scrofulous diatht'sis, 472 I i::itiptic intoxicn.tion, (H.i 
ophthalmia,737 peritonitis,cathartic8in,417 
osteitis, 645 traumatic fever, 66 
sarcocele. See Sarcocele, tubercu- Septum of uose, diseases of, 813 

lous. displacements of, 265, 266 
syno\•itis, 651 Sequestra, classification of, 181.i 
tt'mpt'ramt'nt, 472 extraction of, 641 
ulcer, 473, 474 in fraclltro>s, compound, 258 

Scrotal fii;;tula, 1066 gunshot, 186 
hernia, 878, 902, 903 in necrosis, 639 

diagnosisof,907 . syphilitic,510 
Scrotum,contusionsof,430 Sero-cysticsal'cOma, 524,868,869 

diffuse inflammation of, 1078 Sero-pus, 39 
epitheliomaof, 1081 Serous cyclitis, 745 
erysipelas of, 459 cysts, 522 
excision of, 1079 exurlatiou in tympanum, 803 

for\•ariocde, 1091 iritis, 745 
fissureorclt'ftof, 10i4 membranes, erysipelas of, 455 
gangrene of, 444 in pyremia, 41.i5 
hypertrophy or elephantiasis of, 1079 Serpiginous cliancroid, 491 
Paget's dieeaseof, 865, 1081 Serre-fiues, 1li5 
\irOnnds of, 430 for urina1·y vaginal fistul~, 1069 

~cultetus, bandage of, 94, % Serum, effusion of, in lung wounds, 4041 
:-5ealing guushot wounds of chest, 405 408 
s~archer for lithotomy, 997 or hernial sac, 877, 886 
:::iebact!Oustumo1', 526 Seton,97 
St'cond intention, union by, 160 in ~old abscess, 437 
::it"condary abscesses. See Pyremia. fLstulre, 438 

adhesion,161 ofhreast,867 
amputation, 126 perinea!, 1066 
aneuri::;m, 610 oakum. See Oakum. 
cataract,i58 inununitedfracture,263 
deposit>1 ofencephaloid, 549 Setting fractures, 251 

epithelioma, 556, 557 Sex, mode of determiuing, in cleft scro-
scirrhus, 5-lti tum, 10i4· 

fever, 51 Shadow-test for refraction, 771 
hemorrhage . See Hemonhage. :Shell-wounds, ISO 
syphilis, 501. See Syphilis. Shock, 150 

Secretion iu inflammation, 34, -15 amputation during, 154 
:Sectionofboneinampntation, 114 in b11rns, 330 

pxcision,677 causesof,151 
Cresarean, 963 death from, 77 , 153 
ofuerves for tetanus, 587 effectofanresthetics on, 155 
perinea!, 1059. See Urethrotomy, in gu.ushot wounds, 182 

external. inJuriesofabdomen,415 
of tendons. See Tenotomy. lung wounds, 404 

vdns fol' pblebitis, 590 nerve-stretching, 150 
varicocele, 1091, 1092 reaction from, 103 
varix, 5fll secoudary 01· insidious, 78, 155 

ti1::datives in inflammation, 61 ~emperatttre iu, 152, 155 
Sediments from urine, 973 treatment of, 77, 153 

semi;~;:~!~~:;:~~~~~k~~:r:ra:~s ~::£~~:::;~:s;:~7Jl:~iy1; 
t~:;~:.~rE~:·~~~~"~~~s 522, 539 "'•"•"':~ ;~~:;;".~~~~:;:~92 

vesicle, hydroct'le of, 1089 Shot, round, wounds by, }80 
iullamu11l.tio11 of, 482, 485, 1084, small, wounds IJy, 119 

1089 Shoulder, amputation abovt1, 135 
titmilegangrene, 443 at, 133 

amputatiou for, 105 anchylosis of, 670 
73 
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Shoulder- Softening of-
contraction of, 701 brain in head lujuries, 342, 346 
diseases and injuries of. s~e under in inflammation, 46 

Joints. of spinal cord, 361 
dislocations of, 309 et seq: Solar plexus, concussion of1 413 
excision of', 187, 680 Soluble glass, 95 

Shoulder.girdle, 274 Solution ofMtaract, 757 
Sigaultian operation, 963 Solventtrealmt>ntofcalculus, 977, 984 
Sigmoid catheter, 961 Sondel!.dard, 1010 
Signe de Dance, 919 Soot cancer, 1081 
Silica in calculi, 9i6 Sound, Bellocq's, 807 
Silicate-of-potassinm bandage, 95 for bladder, 981, 984 
Silkworm-gut ligatures1 207 resection, 677 

sutures, 82, 170 urethral, 1040 
Silver-fork rieformity in fracturf'd radius, uterine, 954 

284, 285 Sounding for calculus, 981 
Sih·ester, artificial respiration, 391 in women, 984 
Simple extraction of cataract, 752 Spanish windlass, 109 
Sinuses, 438 Spasm of bladder, 1028 

of brain, wounds of, 357 intestine, 918 
frontal, affections of, 789, 817 muscles after amputation, 121 

Siphon aspirator, 103 in dislocation, 302 
trocar,957 fracturt>,246,252 

SiropGibt:rt, 518 spinal injuries, 362 
Skey, tourniquet, 1(19 tetanus, 583 
Skin, distlases of, 562 of resopbagus, 853 

malignant, 569 sphincltlr ani, 942 
syphilitic, 502, 505, 511 vaginre, 1104 

in pyremia, 465 urethra, 1046 
scrofola in, 473 Spasmodic retention of urine, 1027 

Skin-grafting. See 'fransplantation. stricture. See Spasm. 
Skull, contusions of, 347 Speculum, aural, 791, 796 

drilling, for necrosis, 339 nasal, 808 
extravasation within, 341, 345, 352 rectal, 938 
fractnreof,348 vagiual,1068etseq.,1103 

at base, 348, 349 Spermatic cord. See Cord. 
herniacerebriin, 351 Spermatocele, 1088 
trephining for, 352etseq. Spermato-cystitis, 485, 1089 

fungus of, 714 Sperma.torrhrea, 1097 
inflammation within, 346 Sphacelus, 49. See Gangrene, l\[ortitlca-
necrosis of1 640, 641 tion, and Sloughing. 
in rickets, 475 Sphincter ani, rupture of, 9421 946, 948 
frnppurntion within, 346, 354 spasm of, 942 
syphilitic diseases of, 510 vaginre, spasm of, 1104 
trt:phining the, 352 el seq. Spica ba11rlage, 93, 94 
tumors of, 714 Spider-bite, 173 

Sliding tu bes for stricture, 1054 Spina bifida, 718 
Sling for fractures of upper extremity, 285 false, 720 
Slough, 41, 49 ventosa, 64.7 

separation of, 50 Spinal abscess, 720 et seq . 
Sloughing of aneurisms, 606 et seq. canal and s. column. See Vertebral. 

of bursa patellre, 575 cord, compression of, 360, 373 
cancer,545 1 549 concussionof,359 
hernial sac, 887, 897 from indirect causes, 365 

phagt>drena. See Gangrene, hospital. state of, after amputation, 121 
in P.piual injuries, 3ti5 in hydrophobia, 176 
ulcer,439 lnfl.ammatiouof,360 

Snake-bites, 173 injuries of, 359 
Snare for aural polypi, 793 laceration of, 360 

laryngeal growths, 860 progressive disorganization of, 36{1 
Snellen's clamp, 781 syphilitic affections of, 508 
Snow-blindnes~, 770 tumors of, 726 
Soft caucer. See Encephaloid. wounrls of, 361 

chancre. See Chancroid. membranes, inflammation anJ. lacer-
fibroma, fi29 ationof,360 

Softeniug of bone. See 0::1teomalacia. meningocde, 718 
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Spinal- Sprains-
myosis, 769 of mtucles, 232 
paral.rsi~, 726 vertebral column, 366 

~pindle-.celled sarcoma, 539 Sp1am fracture, 235 

Spin:~r~;:1:?r!osis;r, 11~~ero-posterior cur- ~f>~i:i!1~a~:~~1:~~~;50 

~~1;~~E~e0 o~\nt~o~:~~1t~1r~:.\20 ~~~.
1

~~·r 1i~~f~~~~~i~Iia~i seq. 

latt"rnl, 699. See Lat1;1ral curva- l1ol\ow, 1000 
turti. rectangular, 1000, 1007 

dise;~~;i~~ej;'s 476 ~~1~1i;,~:· ~~~O division of strictures, 
dislocations and fractures or, 367. 1057, 1058 

inj~e:ie~e~j~~;~· ~~=;~;1,e~!11~f1.;l~~~s1~~'. 1~;~!11~:!~;1!~.~~=: 803 
cerebral oo•nplications of, 365 Staphylococcus, 64 
color of blood in, 192 pyogenes albns, GS 
trephining for, 372etseq. aureus, 68 

necrosis of, 726 citreus, 68 
Pott's di3ease of. See Antero-posle· epidermidis albus, 68 

rior curvature. Staphyloma, 741 
railway, 3ti5 ci lia1·y , HI, 743 
sprains of, 3ti6 of cornea, 742 
trephining the, 372et stq. of iris, 741 

Spiral bandage, 93 posti:rior, 741 
i.pri ng for extension, 654 of scforot.ic, 741 

Spirillum, 64 Stapbyloptasty, 8-18 
Spiroch~ta, 64 Staphylorraphy, S-16 
Splay-foot. Sc~ T:1.lipes ulgus. Starcht'd bandage, '95 
Spltren, abscess in, 971 Stay.knot, 112 

11.cnpuncture of, 967 Steam, <lea.th from iuhaling, 331 
exci:;ion of, 421, 967 Steaming in inflammation, 57 
lesions of, in pyremia, 465 Stealoma. See Tum<w, fatty . 
rupture of, 414 Stet'! splint for ununited fracture, 264 

~~:f~~~~~:{;e!!,~lSpl~n, excision o(. I St.t:rc;~~~~~: a~:ce:":te~:ilnal obstruction, 

tendo Achillus, 712 918et selJ · 
Splints, 251 strangulatOO hernia, 887 

Ilond's,284 Sterility in male, 1099 
bracketed, 291, 691, 694 from undt'scended testes, 1082 
Carr's. 285 Sterno-cleido-mastoid mus<:lt', oongenital 
Coover's, 285 tumor of, .232, 509, 829 

~~1 ~~~i1;i~~: 8~r2kq1:ee, 691 Sternum,d~~~:~t~!;1 ~9r7 diast.asis of, 2701 

Gordon's, 284, 285 308 
iuterdental,267 excisionof,679,680 
suspension,291,2!)6 fractureof,269 
for vesico-vaginal fistula, 1071 trephining tl~e, 270, 403 

Splinters . Se· ~eques.tra . Stertorous brcathmg.from anoosthetic;;, 86 
Splitting vesical catcuh, 1002 in com~ressioi:i ofbraiu, 344 
Sponge, artifidal, 76 St~U~o.sc.ope in d1agnos1s o~ fr.acture, 246 
Sponge-grafting, 161, 438 St~lhc1d1um.la~rymarum! 186 
Spongy iritis, 746 . St~mulan~s 111 111f1an;imat1on, 55, 59 
Spontaneous C'u reofaneu rism, 605 Strngs ofmsects, 173 

dislocation, 290, 306 Stirrup, adl~esive:plaster, .forextensi?;1i 28!) 
gangrene, 4-13 Stom~h! d1lata~1on. of orifices of, 961, 968 

:::::r~~~·=~~. 11~i9 ~~;~,~~~1 ~~;~ 111, 425 

rupture of spleen, 414 open mg the. See Gastrostomy a11d 

Spoons ro5r1~~~~~~~.1 i53, 755, 756 re~~~i~~t~~:
1~67 

sharp, 437 rupturi:,of,414 

~~~~~s~~' 1106 ~~~~;~l~f, :t~~,' ~~\ntestinal obstruo-

Sprai~~. 235 hon, 920 
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Stomach- Stricture of urethra--
wounds of, 421 punctnr1:1 of bladder for, 1063 

Stornach-tnbe, introduction of, 858 recurrent. See Contractile. 
Stomd~~\~~iifi:1111r1e;ious, -!'15 re~e~Gt~ou or urine from, 1050, 

Stone in bladder or kidney. See Calculus. rupture for, 1054 

Stori~1~ o:ie~~;icity, 98 of l~~~lder or urethra in, 

St1·abismometer, 777 spasmodic. See Urethra, spasm 
Strabismus, 777, 779 of. 
Straliotomy, 779. See Strabismus. Syme's operation for, 1057 
Strangulated hernia, 885. See Hernia. symptoms of, 1050 
Strangulation, 157 syphilitic, 507 

ofaueurism, 618 tapping urethra for, 1061, 1063 
epitbelioma1 560 traumatic, 1048etseq. 
liemonhoids,945,948 treatment of, 10fi2etseq. 

internal, 917 urethral fover following, 1051 
diagnosis of, 919 urdhrotomy for, external, with 
statistics of, 918, 923 guide, 105i 
in strangulated hernia., 894 without guide, 1059, 
treatment of, 922 1003 

of11::e"us,594 internal,1056 
penis, 15i, 10i7, 1078 Struma, 4i0 
prolapsus of rectum, 950 Struruous synr)Vitis, 651 

by ring, 157, 1078 Strychnia in shock, 78 
of testis, 1082 Stumps, affoctionsof, 121 
by tight bandagiug, 253 dressing of, 119 

Straugury, 1020 I antise1>tic, 120 
iu gonorrhrea., 482 fractures in, 255 

Strapping the breast, 866, 867 Becondary hemorrhage from, 217 
testis,1083 structureof,121 

for epididymitis, 484 Stye. See Hordeo\um. 
ulcers, 441 Stylet-pince, 185 

Streptococcus, 64 Styptic colloid, 165 
Streptococcus eryBipelatis, 68, 454 St3 plies rn hemorrhage, 203 

pyogenes1 67, 68 Sub astragal01d amputat10n, 137 
Str~cker, theuryofinflammatiou, 37, 38, 40 Subdavi.an artery. See Artery. 
Stricture fe\·~r, 1052 Snbc\av1cular dislocation, 311 

of intestine, 919, 920 Snb-conjunctivaloperation forstrabismus, 
resophagus,383,854 7i8 
rectu~, 932 et seq. Subcoracoid disl~ati~n, 311 

seat of, m strangulated hernia, 885 Subcrustaceous CHiatr1zatio11, 160 

oftrnc.hea, 3.8. 3., 86.2 ! Subcutan .. e.ous. div.ision of urethral stric· urethra, 1048 ture, 1058 
cathetenzation in, 1062 injed1on . See Hypodermic. 
classificat10nofformsof, 1049 nerve·stretchmg,232 
Cock'soperat1on for, 1061 osteotomy, 305, 666, 669, 705 et seq. 
congesti't"e, 1048 wounds, 158 
contract1le, 1050, 1054, 1056 Subglenoid dislocation, 310 
diagnosis of, 1052 Subgloss1tis, 830 
dilatation of, 1053 et seq . Sub-hyoidean laryngotomy or pharyn· 
external urethrotomy for, 1057, gotomy, 390, 399, 853, 861 

1059, 1003 Subluxation of knee, 327 
extirpation of, 1061 lowt'f jaw, 308 
false passages in, 1054 SulnnammMy inflammation, 865 
in female, 106-l Submaxillary gland, tumors of, 829 
forcerl catheterization for, 1058, Subperiosteal abscess, 630 

1063 hemorrhage, 475 
impermeable, 1050, 1058 Sub-retinal effusion, 766 
internal urllthrotomy for, 1056 I Subscapular friction, 666 
irritable, 1050, 1051, 1054, 1056 Sub.~pinous dislocation, 311 
lancetted catheter for, 1058 I Suction operation for cataract, 757 
locality of, 1048 trocar, 103, 409 
morbirl anatomy of, 1049 Sugar-loaf stump, 121 
permanent or organic, 1048 Snlcus of Rolando, 355 
permeable, 1050, 1053 Super-laryngeal encysted tumor, 829 



1157 

Supernu~erary nipp!P.s or mammre, 863 Suture-

Supi~0~~~~~~i1~~1~act11resofforearm, 283, 285 ~;~~~:;, 116933 164 

~~~~~=~~~~:~r~~~::a~;0ii: ;~~~o:.r~;a, 486 in w~1~~~t~ ~r1~hest, gunshot, 405 

Suppu~~:~o~.us.See Abscess1 luflammation, ;~~=~!i~~', %~et seq. 

iu an~1uismal sac, 606, 610 of neck. penetrating, 383 
bacilli of, 40 nerves, 231, 578 
blue, 39 scalp, 338 
in bone, 633, 635etseq. scrotum,430 
diffused,438 s tomach,4 18,421 

in stumps, 122 tendon,234 
in hemorrhoids, 944 Swelling in intlamniati(!n, 36, -!3 
intra-cranial, 346, 354 white. See Arthritis. 
in joiuts. See Pyarthrosis. S_vml.J lepl.aron, 185 
orange-colored, 39 I Sywe, amputation at ankle, 138 
red, 39,40 chei\opl:i.sty, S:H 
retro-peritoneal, 417 rhinoplasty, 816 
subperiosteal,dilfuse,630 strictureofurethra, 1050etseq. 

Snppurative fever. See Pyremia. Symmet rical gangrene, 452 
peritonitis, 972 Sy01pathetic nerve, lesions of, in tetanus, 
stage of inflammation, 39, 46 I 585 

m:::;~s~~:;::1:~~~;~~l~~~~:;;:,~::
5 

prns- Sym::~~;~:;~~~.'~::::::::o:::::O s. neu-
tate, 1038 puncture of bladder through, 

lithotomy, 1009, 1014 1037 
Snrgeon,demeanorof,inoperations,81 resectio n of, 1024 

qualifications necessary for , 73 Symphysotomy1 9t.i3 
Surg1wn 's knot, 112 Synchi sis, 762 
Surgery, 33 Synchronous a mp utatio n, 118 

military. See Gunshot wounds . $yndectomy, 733, 73!) 
minor,92 Syneahia,anter ior, 7-H 
orthopredic,696 posterior,7-15,749 
plastic. See Plastic operations. Synostosis, 665 

Surgical bacteriology, 63 Synovia! cysts, 523 
fe.,n ands. typhus. See Pyremia. Synovitis, 6-!8 
kidne-y, 1051 scrofulous or strumous. See Arthri-

Suspension for fractures, 291, 296 tis, gelatinous . 
inspinalaffections,701,724,726 Syph ilides,502 

Susurrus in pulsating tumors of bone,648 Syphili,., 495 
Suture, 82, 113, 162 et seq. alopacia. in, 504, 506 

inall'.putation,113 ofareolartissne,009 
Appolito1s, 421 of arteries, 508 
ofbladrler, 427 from bites, 172 
in bone, 263, 264, 671, 691 of bone and periosteum, 509, 645 
burh~d, -!32 bubo in, 500, 513, 515 
button, 1071, 1072 causes o~, 495 
continued or glot>er s, 163 chancre m, 497 et seq. 
of diaphragm, 413 chorea from, 508 

~~Wii~:t r;;~:~;,~
3

164 ~Ef ~~~~\;;~:~~~i
5

;,;:,o. y of, m 
interruptt!d, 162 d~menti.a. from, 508 
lace,1066 d1a.gnos1sof,511 
Lembert's, 421 of ear, 505 
materials used for, 82 eye, 50-!, 507, 511, 736 etsPq. 
quilled 164 gummy tumors in, 509 
quilt, }

1
(i3 . of hat~ds and foet, 506, 5091 511, 513 

for radical cure of herma, 881 el seq. hereditary, 510, 519 
relaxation, 165 ~1istory .of, 495 

\~:~:~:~l~1~~;::J.~. 615 :::~~~:~~~~~ ~:tNi 
501 
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Sypl1ilis- Tarsa1-
iodide of pota;;sinmfor,517, 518 ligaments, section of, 710, 711 
of intestines, 507 tumor . SeeChalazion. 

lips, 503, 513 Tarso-cheiloplasty, 782 
lymphatic enlargement in, 504 Tarsotonty for club-foot, 712 
mercury for, 514 et seq. Tarsus, amputations through, 137 etse1. 
microbes in, 72 dislocations of, 328 
morbid anatomy of, 497 excisions of, 695 
of mucous membranes, 503, 506 for varns. 711 
mucouspatchesin,513,517 fracturesof,297,298 

origin of, from chancres, GOO Tattooing the cornea, 740 
of muscular and fibroid tisSttt>S, 509 syphilis transmitted by. 496, 497 

nervous system, 505, 508, 513 Tauber, amputation of foot, 137 
nodes in, 509 Taxis, 890 
ony1:hia io, 506, 564 abdominal, 921 
osteocopic pain in, 509 adjuvauts to, 891 
panaTis in, 509, 511 for femoral hernia, 913 
primary,497 incarcerated hernia, 88-l 
prognosis of, 513 inguinal hernia, 910 
pseudo-paralysis iu, 511 strangulated hernia, 890 
rhagades in, 503 Teale, amputation, 116, ll9, 144 
se-condary, 501 chdloplasticoperations, 334, 335 
of skin, 502, 505, 511 suction operation for cataract, 757 

solid viscera, 508 Teeth in hereditary syphilis, 511 
stages of, 497 'l'elescopicspecnlum, 1103 
stricture from, 507, 1052 1'emperament, influence of, on result of 
tertiar,v, 505 operations, 74 
oftesti:S,508,1094 scrofulous,472 

thrnat, 502et seq. Temperatuniofabscesses, 434 
tongue, 503, 506, 513 in epilepsy from cranial injury, 354 

treatm1mt of. 514 et SNJ. extreme, recovery from, 336, 36-!, 365 
urethrnl, \·aginal, and uterine dis- in in!lammation, 44 

charges in, 479, 503 intta1L1matory fover, 51 
Syphilodermata, fi02 I pyremia, -lG7 
Syphilization, 519 shock, 152, 155 
Syrin.ge, ear, 379, 380 spinal injuries, 3G4 

hthoto1uy, 997 tetanus, 583 
penis, 480 Temporal artery. See Artery. 
}JOsterior nasal, 808, 809 Temporary lengthening iu fractures, 290 
pro.itatic, 1030 Tenaculmn, Ill 

Syringo-myelocele, 718 Tendinous tumor, 531 
Syringotome, 941 I 'fendo Achi\lis, division of, 709 

reseC'tionandsplicingof,712 

1B,P;7t~~:!5~a~"!,f uterine appendages, ;~f1~~~;:t2~~2 ' 233 

962 Tendons, contraction of. SeeOrthopoodic 
'J'alliacotius, rhinoplasty, 814 surgery. 
1'alipes, 708 after amputation, 123 

arcuatus, 709 diseases of, 570 
calcaneo-valgus, 713 divisiou of. See'rtinotomy. 
calcaneo-varns, 712 fatty tumors of, 57-! 
calcaneus,712 I inju,iesof,232 

=~~~:~~~~::.7,~:·1l~3 l~.:~\1:;~i~~:·21~2 
equinus,709 repairm,233,708 
trtlatmentof, without cutting tendons, Tenosynovitis, 572 

713 tubtlrcnlous,572 
valgus, 712 Tenotome, 697, 698 
varns, 710 Tenotoruy forcluldoot, 109etseq. 

Tampon, ~racheal, 843 club-hand, 7~2 
'J'anjore pill, 173 contracted jomts, 702 et seq. 
Tapping. See Paracentesis. di:Slocation ofa:Stragalus, 329 

hydrocele. 108ti congenital, 30ti 
ovarian cysts, 957 old, 305 

Tar cancer, 557 hip-di:;iease, 6ti0 
Tarsal cartilage, grooving the, 782 knock-knee, 705 
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Tenotomy- Thrill in aneurism, G03 
for latt'ral curvature of spine, 701 Throat, diseasf's of, 830 
repair after, 233, 708 syphilitic, 5021 507, 518 
for i>trabismus, 777 et seq. injuries of. 8e~ Air-pa.ssagtis, Larynx, 

wry-neck, ti97 Neck, and Trachea. 
'l'e11sor tympani, tenotomy of, 71l7 Thro1Ubosis, 196 
'fertiar.v syphilis, 505 arterial, -!GG 
Testis, abscess of, 1084 couuection of, with pyremia., 41.i3 

ahsenceof,1082 ofptinis,1078 
cancer of, 1095 'J'hroml;us, 156, 157 
deutigerous cyst of, 526 Thudichum's douche for ozrena, 808 
riisappearanc1:1 of, 1083 foreig:n bodie;; in nose aud t'ar, 
dislocation of, 1083 379, 380 
excision of, 1082, 1095. See Castra- Thumb, amputation of, 130 

tion. dislo1.1ations of, 318 
hernia of, 1084 excis ion and fractu re of. See l"ingws. 
hydatid, 1094 Thyroid artl:!ry . &e Arlt:!ry. 
inflammation of, 1083. See Orchitis . foramen, rli;.ilocation into, 323 
invtirsion of, 1082 gland. See.Gia.mi. 
lesions of, in pyremia, 465 Thyroideal laryngotomy, 861 
lymphadenoma of, 1095 Thyroidectomy, cretinoid condition fo(. 
malformations and malpositions of, lowing, 827 

1082 Thyrotomy, 394 
n1::uralgiaof, 1084 Tibia, anterior curvature of, 708 
position of, !u hydroct>le, 1086, JOSS congenital abstince of, 708 

in ingumal hnnia, 90-l dislocations of, 327, 328 
puncture of, 484, 1083 I epiphystial Stiparations of, 295 
sarcoctileof. SeeSarcocele. excision of, 190, 693 
sal'comaof, 1094, 1095 fractures of, 29-t., 297 
strangulation of, 1082 Sl'ction of, in amputation, 141 
strapping the, JS-I, 1083 Tibial artery. See Arttiry. 
swelltld. See Epididyooitis. Tic douloureux, 579 
~yphilitic affections of, 508 Tinnitus aurium, 805 

~~~~~~;~;,t~~~~ :i\~~82 i:~~~~~~:;::~ ~~7ftat-foot, 713 
undescended, 1082 knock-knee, 705 
l'l'Onnds of, -13(1 Tirefond, lb5 

shock in, 152 Tobacco enema.ta, 892, 922 
'l'etanin,71 ulce rationoftonguefrom,831 
Tetano-toxin, 71 Toe-uail, avul:>ion of, 564, 5U5 
Tetanus, 582 hypertrophy of, 5li5 

amputation for, 106,587 ingrowing,4U4 
bacillus of, 70, 584 ulct!r, 564 
oontagionof,584 Toes, amputation of, U5 
diagnosis of, 585 contraction of, 71-l 
hydrophobicus, 586 dislocation<g of, 3:!9 
immunity from, 587 dorsal diseal!t1of, 567 
nascentium,582 excisionof,696 
after operatiou for piles, 948 fracturt>:> or, 298 
pathology of, 584 Tongue, aliscess of, 8:l0 
vrognosis of, 586 aneurism by anastomosis of, 592 
ptoma'ines of, 584 atrophy of, 831 
in spinal injuries, 365 cancer of, 833 
symptoms of, 583 chaucreof, 513 
treatmentof,586 corns on, 563 

Tetanus-antitoxin, 71 cysts of, 8'.\2 
'fttany aftt>r thyroidectomy, 827 disease:> or, 830 
'l'hec:e, intlammation of. S1.e 'fenosyno- syphilitic, 503, 506, 513 

vitis. epitheliomaof, 833 
'l'hnmalhammer,297 excisionof,834 

f !!1~E~~t~~1'.~~;~E:1D~~o2 [~1~;[~~Yidi;:~" or, 

830 

'l'horax. See Chest. neuralgia of, 832 
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Tongne- Transplantation or-
operations on, 832 et seq. testis, 1082 
papillomaof, 537 urett>rs, 1022 

~~:~~;:~z\~~ Tr~;1~portation or patients with fractur11 il, 

ulcers of, 831 Transverse fracture,243 
perforating, 567 obliteration nr vagina, 10i3 

wounds of, 381 Traumaticaneurism, t . arthritis, etc. ·'-'" 
Tongue-and-groove suture, 815 Aneuri!lm, A1·thritis, etc . 
Tongue-tie, 832 fever. See Fever, inflammatory, 
Tonics in inllammation, 62 St:'ptic, 66 
Tonsillitis, 850 typhus. &e Gangrene, hospital. 
Tonsillotorueor tousilgnillotine, 851 Trephine, 356, 357, 358 
Tonsils, diseases of, 850 for bone-disease, 637 

syphilitic, 502, 507 Trephining for ahscess of bone, 636 
evulsionof,851 coruea,7i4 
excision of, 851, 852 in epilepsy, 354 
foreign bodies in, 399 ilium for psoasabscess, 725 
hypertrophy of, 850 in injurie1> of hearl, 352 
lingual, 833 mastoid proct'SS, 800, 801 
supernumernry, 851 for osteo-myelitis, 635 

Tooth-wounds. See Wounds. spine, 3i2, 726 
'l'or1>ion, 204 sternurn, 270, 403 

compared with acupressure anJ liga- trochauter femoris, 662 
tion, 214 Trichiasis, 781 

for hemorrhoids, 9-18 Triggt>r-finger, 70-1 
Torticollis. See Wry-neck. Tripitir's amputation, 140 
Tour-dtl-maitrt•, 10-il operation for mammary tumor, 869 
Tourniqutlt 10-1, 107 et seq. Tripoli for fixed bandages 95 

abdominal, 147, 148 Trismus, 5b2 
for dislocations, 303, 325 'rrocar forhydrocele, 1086 
Esmarch's, 107 ovariotomy, 959 
provisional, 187 siphon, 957 

Toxines, 65 suction, 103, 409 
Trachea, diseases of, 859 Trochanter, amputation through, 144 

syphilitic, 507 caries or, 659 
fracture or rupture or, 365 trephining, for hip-disease, 662 
tumorsof,862 1'romatopnea,404,40i,412 

Trachealcanulaor tube, 396 'l'ropacO<'a·inu, 92 
tampons, 843 Tropsin, 92 

Tracheocele, 860 'l'russ for hernia, 879 
Tracheotomy, 394 fen1oral, 913 

compared with laryngotom_v, 398 inguinal, 907 
in excision of upper jaw, 843 irreducible, 883 
for foreig-n bodies in air-passages, 389 umbilical, 900 

glossitis, 830 prolapsus of rectum, 951, 952 
hemorrhage in, 395 varicocele, 1091 

for i1~~:~~~:~ft 1~~!;1t1~:~rt,r~~l~er., 385 1 Tube£~;~~::1~~~~~y • ~;~ Eust~chian. 
<.edl•maofglott1s, 386 Fallopian. See Fallopian. 

statistics of, 859 I perinea!, !197, 1001, 1004, 1058 
for stricture of larynx or tracl1ea, rectal, 921 

383 stomach, introduction of, 858 
re:;ophagus, 856 tracheal, 396 

in tetanns, 587 TulJercleor tnbtirculosis, 471 
Trachoma, 730 analogy of, to py:emia, 472 
'l'ractiouoperationforcataract,754 oflJladder,1024 
Transfusion or blood, 101, 201, 469 bonti, ti-l-l 

salinesolutions,78,102 choroirl,764 
Transplantation ofbontl1 2ti3, 681 lwrnial sac, 8i8 

cuticle 441, 555 mucous. See Syphilis, mucous patch. 
tiye·lashes, 781 painful subcutaneous, 538, 578 
liairs,-142 ofbrPast,869 
musclf's, 571 of prostate, 1038 
periosteum from animals 1 681, i20 s.vphil_itic, 506 
rabbit's nen-e, 581 of tesli:;, 1093 
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Tnberoleor
tongut>,831 
urethra, 1064 

Tubercular dist:a.se of foot, 567 
syphilitic sarcoceltl, 508 

Tnberculin in lupus, 568 
Tubt>rcnlous casf's, operations in, 472 

sarcocele,1093 
lt>nosyuovitis, 572 
ulcerofanus,943 

coujuneth•a, 733 
lOllj!;Ut',831 

Tubes of Galli, 231 
Tubular aneurism, 599 

l\t't>dle,848 
Tumors, 519 

achrnoid, 536 
ampntationfor, Hl6 
bony, 534, 535 
cartilaginons,533 
causes of, 520 
classification of, 520 
chondroid, 531 
cystic. SPeCysts . 
clesmoid,531 
l'rf'ctile,537,592 
exeisionof,500 
fatty, 527 
fibro-calca.reous, 5::l l 
fibro-cartilaginous,533 
tibro-cdlular,529 
fibro-cystic,531,532 
fibro-fatty, 528 
fibro-muscular,531,5:l2 
fibro-nucll'ated,539,541 
tibro-plastic,540,541 
f1brousorfibroicl,531 

mali,i::-trnnt, 532,5!'"13 
recurrent,539 

ftoatiug,538 
g\andular,536 
lymphoid, 53ti, 537 
malignant, 521, 543. See Cancer and 

Epilhtllioma. 
mixt!d,533 
nrncous,530,531 
muscnlar,532 
myt.>loirl,540 
lltrnralgic,537 
non-malignant,521 
osseous,534,535 
painful sub~utaneons, 538, !'"178 
papillary, 5:.i7 
phantom, 539 
pulsating,538 
recurrent,522,539 
sebact'Ons. SPeC.vsh. 
Stlmi-rnalignant, 522, 539 
tt>ndiuous,531 
vascular,!'i37,592 
villous. See Papillary. 

Tumorsofantrum, 838, 83!l 
auditory meatus, 79-l 
auriclt.>,790 
l>ladder,1023 
bout>, 645 

Tumorsor
brain, 715 
l>rf'ast, 868. S1·e Breast. 
bnrs:e, 575 
chetlks, fl17 
choroid,764 
cicatric~·s, 565 
conjun<:tiva,735 
t'piglottis, 834 
eyelid:1, 785 
gums, 836 
intestine,920 
iris,747 
jaw, lower, 843 

upp.>r,$39 
labiamajorn, II02 
lat·y nx, 860 

supnla ryngeal encysted, 829 
lips, 818 
malarbone, 839 
lllOUth,832 
muscle,571 
nt-ck, 829 
nt!rves. 8ee Nt>uroma. 
nostrils,SU9,Sl2 
opticnnve,768 
orbit,788 
ovary, 954. See Ovarian tumor;;. 
i>alate,850 
parotid 1·cgio11, 828 
pt'nis,1080,lObl 
pharynx, 852 
prostate,1002,1003,1030 
rt'ctum,931i 
retina,767 
scalp, 71-1 
sclerotic,7-14 
scrotum, 1079, 1081 
skin, 5ti2etseq. 
skull, 714 
spermaticcord, 10!)5 
spinalcord,726 
sterno·mastoid,congenital, 232, 509, 

829 
submaxi\lary gland, 829 
tendons,574 
testis. SC'e Sarcocele and Testis. 
thyroid gland, 820 
tong:ue,b32 
trncllPa,862 
umbilicus, %8 
nrt'thra., 106-1 
nterus, 1105. See Uterus. 
vagina,1103 

Tunicaalbug:inea, pnnctureof,-tS-l, 1083 
vaginalis,excisionof.1088 

h:ematoet-leof,1089 
hyJroceleof. Sce Hyilroct-le. 

Tuning.fork in aural surgery, 803 

I 

Tunn~llin:r the pro<>tate, 1036 
Turhinated bont'S, rt'mO\·al of, 808, 810 
Turned-up no:1e, 817 

Turp~;1~~~ci'iic_::~_·~_:~r~1.1~ac~~n.c~~J 554 
hospital gangnmot, 448 
sypl111Lt1c iritis, 518 
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Twii>ted sutnre, 163, 164 
Twisting urnthra for incontinence, 1028 

ofvt:rlebrru in lateral curvature of 
spine, l:i99, 700 

Tympanum, diseases of cavity of, 799 
inllame<lmucousmtirubraneof,799,801 
inllation of, 798 el seq. 
malignant growths of, 795 
mt:mbrane of. See l\lt!mi.Jrana tym· 

paui. 
syphilitic inflammation of, !:105 

membranous bands in, 801 
mucusin,803 
paralysis of muscles of, 805 
sclerosisofmucousliningof, 801 
St:!rousexudationin,803 

'J'yplrns, surgical. See Py:emia. 
traumatic. See Gangrene, hospital. 

ULCERATION, 41, 47 
nrrestof,47 

ofbone. &eCaries. 
carlilage, 6~3 

phag~drenic, in chancre, 498, 515 
chancroid, 490, 494. 

serpiginous, in chancroid, 491, 494 
l'lcers, 433 

arnputationfor,443 
of anus, painful, 9-U 
atht:romatous, 598 
cancerou;i,545 
ofch~ks,817 
cicatrization of, 48, 49 
classificalion of, 439 
ofcon11:a,738,740 

duodenum, in burns, 330 
eczematous,+n 
epitheliomatous, 558 
offoot,purforating,566 
gra11nlatio11 of, 48 
of gums, 836 
hemorrhagic, 442 
indolent or callous, 440 

transplautationofcnticlefor,441 
inflamed or pblegmouou!l1 439 
irritable,-HO 
oflips,818 
lupous,567 
mechanical,ofstumps, 121 
ofmucousmembranes,443 
neuralgic, 440 
ofnost:l,809 

penis, 1078 
perforating, 336, 566 
of rectum, 941, U42 
repairof,48 
rodeut,565 

or nilva, 1102 
scrofnlous,-173etseq. 
simpluor healthy, 439 

venereal. See Chancroid. 
sloughing,-139 
syphilitic, -198, 506, 509, 518 
toe-nail,564 
oftongue,831 

perforating, 567 

Ulcers-
treatmentof, after cicatrizatiou,44:!, 

443 
tul>tlrcmlous,733,S3t,9-13 
ofvagina,painful,1103 
varicose,442 
venere.'.ll. See Chancroid, anti 8yph

ilis. 
warty, of cicatrices, 565 
weak orccclematous, 41U 

Ulcusserpens, 7:i8 
Ulna,clislocatiousof,315etseq. 

excisionof,190,U83 
fracturesof,281,282,285 

Ulnar artery. SeeArtt>ry. 
Umbilical hernia. 900 

tumo1·sandfistulre, 953 
Umbilicus, gonorrhmaor,477,4fli 
Uuciprt-ssure, 213 
Union by adhe~ion, 160 

by first intention, 159 
offrac·tures. 248 

delayed, 261 
by granulation, 160 
immediate, 159 
ofnerves,230 
by second intention, 160 
oftendons,233 
Uy third intt:ntion, 161 

Upper jaw. See Jaw, upper. 
Urachal calculus, 101-1 

fistula,J0ti8 
Urachus,cystof, 973 
Uranoplasty, 8-18 
Uratt:s in calculi, 974 
Ureter, ablation of, 966 

catheterization of, 97i, 1014 
congenital fistula of, 1015 
dilatation or, 977, 1051 
drainageof,1010 
impactitln of calculus in, 977 
inversionof,1019 
occlusion of, in operation for vesicu· 

vagiual fistula, 1072 
removalo£<,alculusfrom,96-!,977 
ruptureof.·H-1 
transplantation of, 1022 

Uretero-vagiual fistula, 1U72 
Urethan in tetanus, 587 
Urethra, aUscess of, 483 

Uougiesfor,10-10 
calc.:ulusin,991,1011 
cancer of, 1064 
cathettirsfor,1039etseq. 
changes in, in enlarged prostate, 11131 
deficieu.;_vinfloorof. Seellypospadia. 

in roof of. Sell Epispadia. 
diseasesof,1039 
electric illumination of, 1044 
endoscopufor,10-!3 
explorationof,1039 
falsHpassagesin,1054 

~~·:L~~=·0~:1:6~~i~~(~JS 1012, 1022, 106.i 
fistulreof. See Fistula. 
fordgu bodie;i in, 429. 
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U~ethra- Urine, retention or-
bemorrhage from, 1025 from absces,;ofprostate, 1029 

in cathl!terization, 1054 in cystitis, 1020 
gononhcea, 483 gonorrhooa,483 

intlammation of, 10.JG. See also Oon- hystcriual, 1027 
orrhrea. after lithotrity, 991 

inflatiou of, 1041 with overflow, 1026 
lacl'rntion of, .J29, 1054 from paru\ysisofbladder, 1026 
malformations of, 10+.l prostaticeulargement, 1031 
obliteration of, 1(\50 prostatitis 1029 
occlusion of, 104-1 spasmofurtithra, 1047 
prolap::ms of, 1045 in spinal injuries, 363 
rupture of, .J29, 1063 froiu st1·icturt1 of urethra, 1051, 
sounds for, 10-10 1062 
spasm of, 1046 cougesti\•e, 1048 
stricture of, 10.JS. See Stricture. sech~tion of, in intestinal obstruction, 

complicatin~lithotrity, 993 920 
congtlstini1 1048 suppression of, from ether, 88 

suturti of, 429 from renal calculus, 977 
tappingthe,1061 inspinalinjuries,363 
tubercle of, 1064 Urisepticsuppuration, 1051 
tumors of, 1064 Urostt:alith incalcu!i,976 
t\visting, for incontinence, 1028 Uterine appendages, remornl of, 962 
vtirmicular mo\·t:ment of, 1002 disc!Jargf> in syphilis, 503 
wonnds of, 429 fibroids, 1105 

Urethral calculus, 1011 probe or sound, 954, 955 
dii;charge in syphilis, 479, 503 Uterns, absence of, 1100, 1101 
fever, 1051 amputation of neck of, ll08 

analogy of, to pyremia :md gon- cancer of, 1107 
orrhreal rhenmatism, 468, 488 epithelioma of, 1107 

complicating litbotrity, 994 excision of, 1107 
fistula, 1065 with both ovaries, 962 
lithotomy, 1013 injurit'S of, 430 

l'rethritis, 1046. &ealsoGonorrhcea. lactiratiouofneckof, 1109 
L'rethrocele, 1046 polypi of, 1105, 1106, 1107 
l'rethroplast,Y, 1067 procidl•ntia of, 1108 
Urt'thro-rectalfistula,937, 1068 prolapsuso(, 1104, 1108 
Urethrotomes, 1056, 1057 rupturn of, 963 
Urethrotomy, extt>.rnal, with guide, 1057 tum'lrS of, 1105 

withoutguidti, 1059 diagnosisof,fromovariantumors, 
forrtllentionofurine,1063 954 

internal, 1056 filJro-cd\ular. See Polypi. 
Urethro-vaginal fistllla, 1068 fibro-cyi;tic, 1107 
Uric.acid calculus, 973 librousorfibro-muscular, 1105 
Crinary calculus. See Calculus. malignant, 1107 

dt>posits, 973 mydoid and recurrent fibroid, 
dia~heses, 973 no; 
fistula. See Fistula. Uvula, bifid, 846 
organs,conditionof,influencingre- elongationof,849 

suit of operations, 74 scissors for, 850 
elfect of calculus on, 984 

=~~i~~~~~ gr0~;:~~.?~1~1~,0~~51 V Acc:~~~~1?~~io;19of syphilis by, 496 
Urine, albuminous, in calculus, 994 Vagina, absence of, 1100 

~~~~:.~~::~~~~:7rfih~'.'W~3'· 363 ~~~~~·:f.:0 '.~:
3

F;s1u1re. 
flow of, stopped by calculus, 980 fortngn bodies in, 431 

inco1;~i~f,1i1~:r~~' ii102~ults, 1028 fi~::;:~~~eo~;·o~!5,vounds of, 431 

afterlithotomy, 1003 I imperforate, 1100 
from t>nlarged prostate, 1027, inj':1ries?f, 431 

J02S,10:i2 ob\Jterat1onof,l10l 
in spinal inj nrie~, 363 transverse, 1073 

infiltration of, after !Lthotomy, 1004 painf~l ulcn or fissure of, 1103 
retention of, 1020 polyp1 of, 1103 
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Vagina- v~uereal-
prolapsus of, 1104 wart~. See Warts. 

~i;~~1;r~!f~:1en thro11gh, 957 Ven~~e~~!~k.1n3 &e Bloodt .. tting. 

tumors of, 11(13 Venousaneurism, 192 
Vaginal clis1;harge in syphilis, 503 11revi, 593 

hernia, 916 pulse in chloroform an:esthesia, 87 
lithotomy, 1013 Ventilation, inf1ut'nce of, on result of 
ovariotomy, !J62 opt'rntions, i5, 7ti 
poultices, ..JSG Ventral ht'rnia. See Hernia. 
speculum, 1068, 1069, 1103 Veratrum viride in aneurism, 607 

Vaginismus, l 104 inflammation, 61 
Vagino-ct-rviplasty, 1108 Vermicular movem.•nt of urethra, 1062 
Vaginorectal fistula, 937 Verruc::e. See\Varts. 
Valgns. See Talipes. Vertebrre, caries of. See Spine, antero-
Valvnlar str icture of urethra, 1049 pO>lteriorcurvature of. 
Varicocele, 1090 tH•crosisof, 726 

diagnosis of, from hernia, 907 rotation of, in lateral curvature of 
operations for, 1091 et seq . spilrn, 699, 700 

Varicose aneurism, 220 Vertehral artery. See Arter.r. 
lymphatics, 5i0 canal, ht>morrhage into, 360 
ulcer, 442 column, dislocationilof, 367, 3il 
veins,590 fracturesof,367etsf¥f. 

ofspermaticcord. SeeVa1·icocele. trephining for, 372 
Varix. SeeVariooseveins. sprainsof,31j6 

aneurismal, 220 Vertebratt>d catht>ter, 1034 
non-traumatic, 618 Vesical calculus. See Calculus. 
iustumps,122 catarrh, 1021 

artel'ifll, fi92 initatiou in gonorrhrea, 478 
Varus. See Talipt>s. Vesicants, 96. See ah10 Blisters. 
Varus-shoe,710, 711 v .. sicationinfracture,252 
Vas deforens, rupture of, 430 Vesicle, seminal, hydroct>le of, 1089 
Vascular tumors, 537, 592 I inflammation of, 1084 

ofpPnis, 1080 Vesico-re<'tal fistula, !l37, 1068 
Vegetations. See\\"arts. Vesico-uterine fo1tula, 1068, 1072 

adenoid, 809 Vesico-utero-vaginal fistula, lOtiS, 10i:? 
Vein or veins, air in, 194 Vesico-,·aginal fistula, 10()8 et seq. 

condition of, in py:emia, 465 Vesicular granulations, 731 
dis+>ases of, 588 Vt'!zien's sutnre, 421 
excisionof,590 Vibrio,64 
hemorrhage from, 192 Villate, liqueur de, 124, 638 
inflammation of, 588. See Phlebitis. Villous cancer, 552 
iujuriesof,192 epitht>lioUla,557 

rt>moteconseqlwncesof, 195 tumors, 537 
iuternaljugular, woundsof, 192 of bladder, 1023 
ligation of, 193, -170 Virch0\v 1 l>athology or inllammation, 36 
pressurt>of aneurism on, 603, 611 et seq . 
repair in wounds of, 193 Viscera, ahdoruinal, disPaSPS of, 953 et St''J· 

rupture or, 192 injuries or. 414 et -'Pf/ · 

in rt!ducingdislocations, 3(14, 305 statistics or, 419 
saphena, dilated, diagnosis of, from pelvic, injuriesof, 42G et seq. 

femoral hernia, 913 thora<:ic, injurit•s of, 402 et seq. 
spermatiu valves in, 10!'10 Visceral syphilis, 508 
superficial, enlarged, in cancer of Vision, fiel<l of, in amauro~i~, 7U9 

breast, 871 Vitreous humor, diseases of, 761 
suttueof, 193 Voice, impairment or, in throat wounds, 
varicose, MW 383 
wounds of, 192 Volkmann's sha.rp spoon, 437 

communicating arteries, Voh-ulus, 917 et seq. 
220 Vomiting of blood in fractured skull, 349 

Vf'in-brooeh, 591 from displacement of eusiform carti-

Vt>iU·Stones, 195, 94fi lage,270 
Venacava, rupture of, 415 in injurie:iofhead, 341, 346 

wounds,4 12 spine, 3tn 
Venereal disPases, 477. S te Chancroid, intestinal obstrucliou, 918 

Gonorrhrea, aud Syphilis. I shock, 152 
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Yomiting iu- Wood, E'pispadia, 1044 

Rirangulated hernia, SS7 extrovt:'rSion of bladder, 1017 

Yulva, atl.hE.-siou of, 109!.l I hypospadia, 1045 

f1~~::~:r~f~,1~g~9 rai~c;i cnre o.f hernia1 882, 900, 908, 

intlammation of, l](l2 rhiuoplai!ty, 816 

gononliroal,485 trm;sforber111a, 880,900,907 

injuries of, 431 \Vool-sorter'sdbease, 71, 72 

ulcd of, rodent, ll02 Woolly choroid 1 7li3 

"enert>al. See Chaucroid, aud \Vounrls, 158 
Syphilis . antiseptic treatment of, 169 

warts of, 1102 arrow, 172 

'V A~~!~ 1~~ri~~!~·1~7 
Warm bath in retention of urine, 483, 

1035,1062 
strangulated hernia, 892 

Warmth in infiammation,57 
Warts,5ti2 

of checks, 817 
larynx, 860 
penis, 1080 

skin-grafting with, 442 
venert>al,490,493,568 
ofvulva,1102 

Warty tumors and ulcerR of cicatricl!s, 
505 

Washing out stomach in intestinal ob
struction, 920 

\rater-dressing in gunshot wonnJs, 186 
warm, inint\ammatiou, 57 

\fa.xinear,792 
Weak ankles, 713 

siglit,772 
nlci>r,439 

Webbed fingers, 704 
Weber, tt"Stofht'ariug, 804 
w .. cker,opcrati<Hl for cataract, 756 

staphylorna, 742 
Wt'ightforbuho,515 

extemioninanchylosis,666 
arthritis,654 
fractnrt'd femur, 289, 290, 291 
hip-di:st>a~e, 660 

forhemorrhage,203 
'Vt'ns. Sre'l'umors, fibro-cellnlar . 
Whale, ligaturefromsincwof,200 
White corpuscles in inflammation,36 

in py:emia, 406 
gangreue,452 
swdling. See Arthritis. 

'Whitehead, excision of internal piles, 
947 

Whitlow. See Panaris, and Paronychia. 
\rind of ball, ]b(l 
Windlass, ropt>, fordislocations,303, 324 

SpanisL, 109 
Windpipe. See Larynx, and Trachea. 
"'irecoilinaneul'ism, 617 

for drainage, 237 , 436 
seton for hydrocele, 1088 
snare for lary11geal growths, 860 
splint for excision of ankle, 694 

knee, 691 
suture for radical cure of hernia, 881 

arterio-\·enons,220 
bayonet, 171 
condition of, in erysipelas, 455 

hospital gangrenti, 447 
pyremia, 465 
tdanns,583 

contused. &eWonnds, lacerated. 
dissection,178 
gunshot, 179 

amputation aud excision in, 187 
charactersof,179 
c·ontusiouofbon11in,l9l 
Mbridementin,186 
directionofballin,182 
dressing of, 186 
entrance and exitwonnds in,181 
ht>morrhage from, 183, 184 
momentum ofvrojectilt! in,179 
irn.turl:!of,180 
pain of, 183 
remote consequences of, 191 
removal of foreign bodit!s from, 

185 
shock in, 182 
sloughing in, 180 
symptoms of, 182 
treatmentof, 184 

hernia following, 875 
incised, 158 

dressing of, 162 
gaping of, 159 
glazing of, 162 
healing of, 159 
hemorrhage from, 158 
}lainof,158 
treatmentof.161 

lacerated,166 
amputation for, 106, 168 
gangrene following, 1661 167 
treatmentof, 168 

open,158 
of particular tissues and organs . Se~ 

the parts themselves. 
poiso1wd, 173 
punctured, 171 

trt>atnwntof,173 
repairof,15!1 
subcutaneous,158 
tooth,172 

'Vrist, amputation at, 131 
disea9es and injuries of. Su undtir 

Joint9. 
dislocationsof,317 
excisiouof,188,684 
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·wrist
fracturesinvolving,283 

Wry-neck, 696, 830 I Y
-LIGAMENT, 319 

Yellow spot.. ::iee)lacnla lult>a. 

Z INC ~;:~i(~~r ~~·~~;:~u.i:; and, 1U9 
wit.h painful spasm 1 698 

Wyeth
1

amputat.io!lathip-joint1 148 
Zone, genital, 4:l1 x A~~·~IC oxide or Xanthine calcultts, ~:i~;~~1c:~aract, 751 

Xeroeis of conjunctiva, 740 l Zygoma, fracture of, 266 

THE END. 
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111 t:DAY M D M.-mber N.\'. Patholo~ica.1 !:foci · I New York, and S1:-;c~1n •i'ot:l!E\", 1'1. D., A~11ist,... 
t;~~n~~~I~d;~~l ~:;:~fa~~n~ 's~~em er :N. Y. !~~~ ~j~f;1~~f, g~~l~~~~k~t £:partmen1, Roose-

SU f.~;11;.•i . A·:!~.:~ 0 

.. ;Ui~,~~~'.~f£~ ~;t~%;i~i:~£;.~:w::: 
For special circular with fu ll information and specimen pages address the publishers. 
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4 Dictionaries. 

NEW EDITI ON . THOROUGHLY REVISED . JUST READY. 

Dunglison's Dict ionary 
OF MEDICAL SCI EN CE. 

Pronunciation, Accentuation and Derivation 
OF THE TEH.:'.\lS. 

~;{r~:1int~b~ 1~~1i1~1 ~~~;~1~1~~;;~:.c3~~~~ ;~~1i~::~;~~}~~!~a~~~!1J:,')~e~f i~~~'t°JZ;gi·~~~:1~~
0t~~~ 

r?.: 1k.:;'.r::1!:r~~:rz~;:~;;;~:;i.~~~!:~~~l~~:;\~7i::~}~:=~~:p~~r~:~~rt~Ii~~.~~r·~;:ri~; 
delphia. New (:?!st) edition, thorou~hly re,·ised ancl veatly enlar)i::ed. With the Pro
nunciation, Accentuation and Derh·ation of the Terms, by RrcHARD J . DuNGLIS:ON, 

,\.)f., M.D. In one very large ancl handsonie royal octavo volume of lHH pages. 
Cloth, $7.00; leather, rais~I bands, ~8.CO. 

THIS g1eat medical 1lictionary, which has been for more than two gener..tinns the 

j~~>1~~.a r:~u~I tl~e a1;J~~~;~~~rs;a;ei;ii~:t~~j~r~~~\;y:~:~:r~~~je~~1
1d ~=;~o~~:~~fi~j~~1~ 

Jarge •ol~~~~.1m8,:~~~di1'~~db~~1~as;~i~~~rb~~~i1~'":~r1:i'~1~o~°edv~~~.~l~f1~~s~~s~:~·~.u~~~cf~t: 
page has been nnwh E>nl'lr,g-ecl, so that while the new edition cootain11 far more matter than 
its pre<leCC!'sor, the whole is acrommodated within a ,·olumc com·cnient for the hand. 

The rcvi~ion has not c;nly co,·ered every word, hut it has resu:ted in a number of 
impo1·t:mt new features desig'ned to confer on the work the utmost usefulness, an<l to make 
it answer the mm;t ach7 anced tlcmanrls of the times. 

;~~4~;~~~:~t~~~~~~~.~7;~~:~~~~~i~~ 
D1:ri11itiun~, the ~s· nee of 'l. dictionary, :ire (!ear and full, a d1aractcristic in 

\Yhich this work has a'ways been preeminent. In this edition much explanatory and 
encyclopedic matter has been added, e11pecially upon sul!jects of practical value. Tims 
undl•r the rnrinus db.eases will be found their symptom!':, treatment. ctr.; under drugs their 
do~es and effoet;;, etc.1 clc. ,\ vnst amount of informiltion has b1 en deai-ly and conveniently 
condenSfd into tables in theal1Jhabe1. 

The typography if: thoroughly in \a>eping with the excellence of the literary material. 
In a word, both the editor and the publi!-hers ha\·e felt that 1he world-wide reputation of 
.Dun9li.'!on's Dicfirmary ha~ renrlcrcd it incumbent on them to enrnre that in its re
n11xlcllcd and cnl 1rged :-hape it should be found equal to all that the i;tu<lent and practi· 
tionercanexpectfrum1mchawork. 

The National Medical Dictionary, 
Including English, French, German, Italian and Latin Technica] Terms used in 

Medicine and the Collater11l Sciences, and a Series of Tables of Useful Data. By JOHN 

S. llrLLING~, M. D., LL. D., Edin. and Harv., D. C. L., Oxon., member of the ~ation11l 

Academy of Rciences,Surgeon U.S. A .. etc. In two very handsome royal octa•o volnmes 
containing 1574 pages, with two colored platefl. Per volume--<'loth, li6.00: leather,$7.00; 
half morocco, marbled edges, $8.-50. For sale by subscription only. Specimen pages 
on application. Address the publishers. 

Ite ecope le one which will Rt once 911.\il'fy the I which are richest in medical llte~alure. Apart from 
etudeniRnd meet all the requirements of the meri· the boundle!18 et-Oree of informRtlo~ "!hlch may be 

li!iJit,fJ~il,111 
n~]~;~f !! f ~~~~~~i:~· i~E· ;~~i?Jfi.:~~1~,\~: ~P~~1or:rXn~r1~~;e ~~~'::1' J~·~~~ ;g1~~~~~~:~J adnodu~r: 

Lea Brothers & Co., Publishers, 706. 708 & 710 Sansom Street, Philadelphia. 



Anatomy . 

N EW (T H I R T EENTH) E DITION. JUST READ Y. 

GRAY'S ANATOMY 
IN CO LORS OR I N BLA C K. 

Anatomy, Descriptive and Surgical, 
BY HENRY GRAY, F. R . S., 

LECTURER OX A::-iATOMY AT !<T. GEORGt~· ..... llOi'l'ITAL, LO~DON . 

A new American from the thirteenth enlarged and imprO\'ed Lond00 edition. In one 

impe~~~l ,~:i~·o };~~~:~vf:h l :i\~1 ~1:~:ti:;0:i~~ ~~o~~~g:.10::h:' $j';bf;=:~e~'.1g;~vings 
Price, with illustrations in !lack, doth, ~6; lcath+.'r, $7. 

SIX CE 1:-!Si Gray's A natomy has liccn the standard work u<:ed by students of 

;~~::~~~~~~~~~:~~;3~:l:~:t"· "i~l::1~~::~t.~~c:17!~':1;r:;~:~:·!i%2"";~~l:~l~:ii 
fully utilized and the work has thus been rnhjected tr) the carefu l scrutiny of many of the 
most. lli.,t inguished anatomists of n generntion, whereby a dt>gree of com 1•leteness and ac
curacy has been secured which is not attain:lble in any other w:iy. ln no former revision 
h:is fiO ruuch care been exerciH'd as in the prfsent to pro\'ide for the student all 1hc 

~~ii:1\~~;ef~~~~1~ea o~·e1!1\-s~:o~k~~'\~11~11 r;iti'11~ p~~1:n~~~~~i~i;~~ 1 ~~~i:~J~~-b!~~1me~ri~h~~s~~~d 
rendered complete hr the ad.lition of many new one,:. The large sc.1le on which the 
illn~tration-; are drawn and the dearness of the execution render them of unequalled 
\"aluc: in afiOnling J. J!rasp of 1he complex detail,; of the subject. _\s heretofore the 1iame 
of each part is printed upon it, 1hus cmweyiog to the eye at 'nee the position, exten t. 
aml relations of each org-an, ''C~scl, must le, bone or nen·e wi th a tleamess impoF~ible 

when Hgures or lines of reference are employed. Ui;..t inrth·e colors have been utilized 
to ~j\·e additinoal prominenre to the attachments of nwst Jes, the Yeins, arteries 
and nern~". For the sake of tho~e who prefer not to pay the i..light. increase in ccst 
necc,.;,.;itaterl by the use of c1 lors,theni l111neispuLlished ah;oin Uaekalore. 

The il!mtrations thus con'>timte a complete and spleoclid !oieries, which will greatly 
as~ist the student in forming a dc:lr idea of .\natomy, am! will also sen·e to refresh 

~~~~~~~~~~%1~~f ~i~,~g~~~ 
ltl)J.l~i'§j£!i~ii~ 
Holden's Landmarks, Medical and Surgical. 

L andmarks, Medical and Sur~ical. 1~.v Lc·mER HOLDEN, F. R. C. Fl ., 

~~~et~~e t1!1~<i ~~dt1;~~~::iwln~1;i~ht 1:1i~~~~<l~~~I~ ;~~iii1~~~\;\\~c.1\~i. i3:~~~,/D.~r~C:o~ 
fes.sor of Artistic Anatomy in the Penna. Academy of Fine Arts. 1n one 12mo. volume 

"Of 148 p:ige!I. Cloth, $1.00. 

Lea Brothers & Co., Publishers, 706. 708 & 710 Sansom Street, Philadelphia. 



Anatomy, Physiology. 

HUMAN MONSTROSITIES 
BY BARTON C. HIRST, M . D. , AND GEORGE A. PIERSOL, M . D. , 

Professor <'1 Ob1tet,.it1 in tht Univer1ity 
ofPtnmyfrania, 

Allen's System of Human Anatomy. 

Prflfu1or ri.f .Anatom11and Embryol09y 
intht Unfrer11tyof Ptrm1yllo111a. 

A System of Human Anatomy, Including I ts Medical and Surgical 
R elations. For the use of Practitioners and Students of Medicine. By IlARRISON 

to~~:th:c~~~yDSe~;i:~ss~~ lf is~~Jg~0h0f E.iO.t~:A~i;::i~' 0ii~D:08;!~~h!i~o~~:~~ ~~ 
the Philadelphia Hospital. Comprisin~ 813 double-columned quarto pages, with 380 
illustrations on 109 full page lithograpluc plates, many of which are in colors. and 241 
engravings in the text. Jn six Sections, each in a portfolio. Price per Section, $3.50j 
also bonnrl in one volume, cloth, $23.00; very handsome half Russia, raised bands and 
open back, $25.00. For salt. by 11ub.icripli<m oni.y. Addrus the .Puhli.<Jht:rs. 

Clarke & Lockwood's Dissector's Manual. 
The D issector's Manual. By w. B. CLARKE, F. R. c. s.) and c. B. Locx

WOOD, F. R. C. S., Demonstrators of Anatomy at St. Bartholomew's Hospital Medicnl 
School, London. In one pocket-size l 2mo. volume of 396 pages. with 49 illustrations. 

L:~e~!~~~;::n~t:k!~!~av~:1~:=k ~~m~eM::::::1!nag:lt~O.etudenta could haH 

~~Jj[;if il~~~;~~;~~f i~~~Jli~~J{~] I f~~~~~~¥~~~~:7i£~r~i~i 
Treves' Surgical Applied Anatomy. 

Surgical Applied Anatomy. By FREDERICK TREVES, F. R. C. S. 1 Senior 
Demonstrator of Anatomy and Assistant Surgeon at the London Hospital. In one pocket· 
size 12mo. volurue 01 MU pagt:~, with 61 illwitrations. Limp clothi red edges, $2.00. See 
Students' &riu of Manmdll, p. 30. 

Bellamy's Surgical Anatomy. 
The Student's Guide to Surgical Anatomy: Being a Description oft"'" 

most Important Sur~ical Regions of the Human Body, and rntende<l as an Introduction•" 
Operative Surg-ery. By EDWARD BELLAMY, F. R. C. 8.1 Senior Assistant·Surgeon to ~u.: 

Charing· Cross H ospital. In one 12mo. vol. of 300 pages, with 50 illus. Cloth, $2.25. 

Wilson's Human Anatomy. 
A System of Human Anatomy, General and Special. By EaASMt:S. 

Wt~ON, F. R. S. Edited by W. H. GOBRECHT, M. D., Professor of General and Surgical 
Anatomy in the Medical College of Ohio. Jn one large and handsome octavo volume 
of 616 pages, with 397 illustrations. Cloth, $4.00; leather, $5.00. 

HARTSBORNE'S HANDBOOK OF ANATOMY OGY. Eighth edition. Jn two octavo ,,olumee 
AND PHYSIOLOGY. Second edition. revised. of 1('.m •'Uf'"•. wilh ~2u wnodr11t.11. r.toth. $1\.M 

12mo., s10 page", 220 "oodeut11. Cloth,Sl.76. c~f~f)~~r~sT~1f~1l:1;?f~· [J>if\._T ~\~0~1j~~~; 
HORNER'SSPECIAL ANATOMY AND BISTOL· Cloth,!l.25. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 



~sics, Physiology, Anatomy, Chemist2'.:_____ 

Draper's Medical Physics. 
M edical P hysics. A Text·book for Students and Practitioners of Medicine. 

Bv Jo1rn C. DRAPER, M. D., LL. D., Prof. of Chemistry in the Uni\'. of the City of 
Kew York. ln one octavo vol. of 734 pages, with 376 woodcuts, mostly original. Cloth, $4. 

litliUllitt~I 
Power's Human Physiology.- Second Edition. 

Huma n Physiology. By HE~RY POWER, M. B., F'. R. C. S., Examiner in 
Physiology, Royal College of ~urgeons of En.eland Second edition. fn one 12mo. vol. 
of 509 pp., with 68 illustrat ions. Cloth, $1.50. See Student.$' Series of Manuals, p. 30. 

Dalton on the Circulation of the Blood. 
Doctrines of the Cir culation of the Blood. A History of Physio

logical Opinion and Discovery in regard to the Circulation of t he Blood. By JorrN G. 
DALTOX, M. D., Professor Emeritus of P hysiology in the College of Physicians and Sur
.goons, New York. In one handsome 12mo. volume of 293 pages. Cloth, $2. 

Dr.Dalton'sworklsthefruitofthedeepresearch [ atlonforthose plodding workers of olden times, 

~~nan~t 1:~~e~ beinadS~~~c~ ~61~~~li1gfi~~~ti~~e;iU ~t~1:Jtc~7~!?:nnc~a~~o~ ~~~:t!:1oacfs~~~~~t ~Tt!~! 
Inspire him with a feeling of gratitude and admir- Medical and Surgical JourllfJl, Aug. 1885. 

Bell's Comparative Anatomy and Physiology. 
Com p ar ative Anatomy and P hysiology. By F. JEFFREY BELL1 ) I. A., 

Professor of Comparati,·e Anatomy at King's College, London. In one 12mo. vol. of 561 
pa,![e:i, with 229 illustrations. Limp cloth, $2. See Stu.dents' Series of Jlfanuah, page30. 

!llf ;g~;It: .. ~~"~Efri~g~;~~:~tf~t li~r~~i~~,j1:h11;~:~sr::~~,~, £:m;t~1:i 
Ellis' Demonstrations of Anatomy.- Eighth Edition. 

Demonstrations of Anatomy. Being a Guide to the Knowledge of the 
Human Body by Dis!Section. By GEORGE Y1~ER. ELLIS, Emeritus Professor of Anatomy 
in University College, London. From the e11?hth a!'ld revised London edition. Jn one 
very handsome octavo volume of 716 pages, with 249 1~loth1 $4.25; leather, $5.25. 

Roberts' Compend of Anatomy. 
The Compend of Anatomy. ·For use in the dissecting-room and in pre

parint? for examinations. By ~OilN B. ROBERn~, A. l\f., i\I. D., Leclt~rer in Anatomy in 
the University of Pennsykam~one 16mo. vol. of 196 pages. Limp cloth, 75 cents. 

w~~·~!;:;~d~::;,~fr'l~i.1~,~~~!fo~l~~~1 ~~~f.i~J.;~f[~:ri.~1~:J~~~1fo,;:~;. 
Lt.J::fM . ..._NN•s MANUAL OF CHEMICAL PBYS- 1 EAH. Wlthexplaoationsoft:1cie111ittc word~. Small 

~~t~O!;~iiu!inni.~roen~.ct~jgth~~.~: of 3Z7 pages, l2mo. 178 pages. Cloth, 60 cents. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 



Dalton's Physiology.-Seventh Edition. 
A Treatise on H uman Physiology. Designed for the use of Student& 

and Practitioners of Medicine. By JORN C. DALTON, M. D., Professor of Physiology in• 
the College of Physicians and Surgeons, New York, etc. Seventh edition, thoroughly 
revised and rewritten. In one very handsome octavo volume of 722 pages, with 252 beau
tiful engravings on wood. Cloth, $5.00 j leather, $6.00. 

fr~~~§ti~~~~~#~~~~~?~&~ ~~~~~i~~~~t~~i~l1~:~ti1ii~ih¥ 
aod P"diUoom, i• quo~d by .•th•• w"~" oo ~Ji~~:~,1=;~~;i1: ~~~f~;f~;~~~ 

Chapman's Human Physiology. 
A Treatise on Human P hysiology. By HENRY C. CnAPMAN, M. D., 

Professor of Institutes of Medicine in the Jefferson Medica l College of Philadelphia. 
ln one octavo volume of 925 pages, with 605 engravings. Cloth, $5.50 i leather, $6.50. 

[Jit~~x~~~i~:~~?J.ii!::~~~~j:~t~~ I ~!~{e~~}~~~~j~f ~~~ii J1~;~¥( €k~ 
eldered t_he foundation of rational medicine.-Buf- farther, and the latter will find entertainment and 

:~~~r~£~~1:~:!~:~ r1~1~~~~~:~~~~~;o~e~1ti~ ~::~~~~~li~~ Me:~~iJ~~~a7.>N~T~r1~:~rence.-
Schofield's Elementary Physiology.-Just Ready. 

Elementary Physiology for Studen ts. By ALFRED T. ScHOFIELD,. 
M. D., Late House Physieian London Hospital. In one 12mo. volume of 380 pages, with 
227 engravings and 2 colured plates containing 30 figures. Cloth, $2.00. 

------
Frankland & Japp's Inorganic Chemistry. 

Inorganic Chemistry. Br E . FRANKLAND, D. C. L., F. R. S., Profe: sor of 
Chemistry in the Normal School of Science, London., anrt F. R. JAPP, F. I. C., Asshtant 
Professor of Chemistry in the ~formal School of Science, L ')ndon. In one handsome 
octavo volume of 6i7 pages with 51 woodcuts and 2 plates. Cloth, $3.75 i leather, $4.75. 

Thi9 work shou ld supersede other works of lts I chemical knowledjl:e Is behind the til!le~, would 
class in the medical colleges. Itis certain I~ better do well to study this work. The d.escripuons and 

~t~~:i~i~~~!!~~~nic~P!~fc\rn:~:~~\nf~~iJ~ ~Jt!~f~~:.iia~~~;J.s1:ii~gP~t
1

:n:.~h~~~!:ai,~ 
lcine should have. Physicians who feel ~hat.their 

Clowes' Qualitative Analysis.-Third Edition. 
An Elementary Treatise on Practical Chemistry and Qualitative 

~f:g~~!~ ~We~:~:~. 81B;i~}1~A~~at~iw:, D. s~~. ~~n~~rS!~~~~s S~i~~~ia:~~ 
at the High School, Newcast le-under-Lyme, etc. Third American from the fourth and 
revised English editiQn. to one 12mo. vol. of ~87 pages, with 55 illus. Cloth, $2.50. 

ctiA~:~~~j~o:x~;~"k~~~~i~~~~~01~~fK~:·~~f 1 ~:J::.~bi?:~f fir~:.!~ct1t~h~~i~~g~~~~~ft~~~~c;od4 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 



Chemistry-(Continued). 

Simon's Chemistry.-New (4th) Edition. Just Ready. 
Manual of Chemistry. A Guicle to Lectures and Laboratory work for Begin

ners in Chemistry. A Text-l}()()k, specinlly adapted for Htudents of Pharmacy and Medi-

~}n~.hy~{~i;~~ ~~d~711r;c~n~·'n;,1it?n;~~::~~~:l0Pr~re:~~~1~~~~h~~?sJ~xii:o1l~~r~pa;~~~~u~1~ 
lege of Pharmacy. New (<tth) edition. Jn one Svo. Yol. of 490 pp., with 44 woodcuts and 

f ~t!ll?il~lll~i~~-~\~ 
Fownes' Chemistry.-Twelfth Edition. 

A Manual of Elementary Chemistry; Theoretical and Practical. Uy 
GEORGE FOWNE"', Ph.D. J<.:mb•xlyini:t \V AT'l'S' Physical anrl Inorganic ClteniislnJ. New 
Aruer1c:rn 1 from the twelfth English edition. In one large royal 12mo. volume of 1061 
pages, with 168 engravings and a colored plate. Cloth, $2.75; leather, $3.25. 

Fownes' Chtmi'!trl/ hfl.9 been a standard text- calstudent><. Inthi<1workaretreated (ully: HeAI, 

~I~1~{~{\~i~~3~~~~I~~~i~~~i I ~J~~~~f 1i~~~?1~~~~~J~i~~:~~. 
Attfield's Chemistry.-Twelfth Edition. 

Chemistry, General, Medical and Pharmaceutical; Including the 

~~i~~c~:r:ntt~1~?r ~p~ii~~~~:~~rf~licin~ ;~~lP;~!r:a~~l.e g;n;~~N ~~~.~~1~, )~. ~1 ~ 
Ph.D., F. T.C., F. R. S., etc., Profes!lor of Practical Chemistry to the Pharmaceutical 
Society of Great Britain, etc. A new American, from the twelfth English edition, 
specially revised by the Author for America. In one handsome royal 12mo. volume of 
78:2 pages, with SS illustrations. Cloth, $2.75; leather, $3.25. 

~~¥~~~~~1js{i~~~0~:~~f if:~~~ I ~~=~NFi~!~i~l'~Ji~1~rii~~1~1!.;~·:.~1~ 
application o( this knowledge to the everyday practical. and which shuts outever~thing in the 

~fil2~!~~;~~71~~y;~~Iii!~!.:t~~ ~:!~itf.~¥#'~;~E'l~1~:~tf §i~~~~ 
Bloxam's Chemistry.-Fitth Edition. 

Chemistry, Inorganic and Organic. By qHARJ,ES L. BLoxAM, Professor 
of Chemistry in King's College, London: .New American from the fifth London 

:~l~1i~'i o/~1~;01~!~:;:, :i~I1ie;t2 i!h~t~~~~s. 'd}~~b~~2.o~~ J~~tte;,e$~.oS.andsome octavo 
Comment from us on this standard work Is al· 1 compl~in that clwmlstry l9 a hard stlldy. Much 

mostsuperfluous ltdifferswidely In scope and attention ls paid to experimental illustratlonso( 

g1~1::~}~~I~J~i~~&f Als~f l~i~~ ~f ·~~~k({{~~~i{~j~fil~l~~~~~ 1~1~f. 
LuH's Manual of Chemistry.-Just Ready. 

A Manual of Chemistry. For theuseofi.tmtentsofmedicine. By AUTHUR 

fiJffr?ih~'i~!1::1~~r~:;~~~·;'.~;~;%!·~~;~;:1~;.,~:~~'.!.:~·;;~;:,~it:~1~~~g~;!.~b!i,',:'75 
Greene's Medical Chemistry. 

A MQ.nual of Medical Chemistry. For the u!'le of 8tudents. By W1LLT.\M 
IL GREE~Jo~, )[. n., Demoni;;trator of Chemistry in the )Jedica.I D!p~rtment of the Uni
•en.ity of Pennsyh·:mia. In one 12mo. volumP of 310 pages, with 14 illus. Cloth, $1.75. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadeloh1a. 



10 Chemistry-(Continued), Pharmacy. 

Vaughan & Novy on Ptomaines and Leucomaines.-2d Edition. 
cal Facf;~:i~n~~~ ~0a~~~~~~n~f aE?s.~a~~~erl\~1 ~~~~~~t~ \·~~:~:N~tfi~J~ 
¥b~~p~~~f~ss~~dr ir1;r:;?!0~I~~i:di~~l~~01TJ~i~~!r;~~;n:,1r8tmci1i;a:,~a~~;~~~: f/ 
NovY, 1'1. D., Instructor in Hygiene and ])hysiological Chemistry in 1he Unh•ersitv of 
Michigan. New (second) edition. 1n one handsome 12mo. vol. of 389 pages. Cloth, $2 .. 25. 

d~:i!r::~~~:;:;:~~:~fi~i~!;~ea~t~o~!~~:! I ~~\0~:1!!i~f:°i~1:~;:ii~~r~~;:~~J
1

:E:~fJ1~! 
knowled@ie of this subject. unles_s he has ca~efu!ly wlthout.-Tht American Journal of lht Medical 

~k~s~~ ~;eatTiom~ho~t,t~~~/f!!s~tr:e s~:~~~~i~t Science«, Aprll, 1892. 

Remsen's Theoretical Chemistry.-New (4th) Edition. 
Principles of Theoretical Chemistry, with special reference to the Con

stitution of Chemical Compounds. By lRA REMSEN1 i\I. D., Ph. D.1 ~rofessor of Chem
istry in the Johns Hopkins University1 Baltimore. Fourth and thoroughly revised edi
tion. In one handsome royal 12mo. volume of 325 pages. Cloth, $2.00. 

~?~;e~:?~~~ ~1~~:~r~r~~{~fm~r~~e~;f:~ ~V~~nj~t~~Fi:~~~~E:e!i~~:\~~:~t~17iin1~h;ri 
rinn:~1;t!~~f~!!?: ~~~!1~~~!~1!~\fif~~ii:. ~~~;~~:~:d?Ja

0

11~£ei~~~~~f.fi::~~;~:a~'J~~~~ 
Charles' Physiological and Pathological Chemistry. 

The Elements of Physiological and P athological Chemistry. A 
Handbook for Medical Students and Practitioners. Containing a general account of 

~~~~~~~~sFori~:1~;gt:1¥i~~fS1d a~!~f i~h~~!~~l. 0~~~:tfi~~u~itJ?~&~n~~th~~tr8 ;~:. 
paring or separating their ('hief constituents, as also for their examination in detail, and 
an outline syllabus of a practical course of instruction for students. By T. CRANSTOUN 
CnARLES1 ).I. D., F. R. S., l\I. S., formerly Assistant Professor and Demonstrator of Chem
istry and Chemical Physics, Queen's College, Belfa~t. Jn one handsome octavo volume 
of 463 pages, with 38 woodcuts and 1 colored plate. Cloth, $3.50. 

ta~~e ~~dr 1;:~9ti~~111~P,i~~r~~,.~~s~;~~j!~f, ~'i:fiir~ ro0_7ha~ii~Cifa~io~h~,r\~~1:a":y ~;~i:~e1:.uc:es~:! 
~~.tr~~~e~~~~~:;~~~-~e~~~J'~d~tl~ru~~~ 'iha:~ t~:;1tt'!~~l~~~~n~~~81 !1n8fa~{~~~~~tfi~~~l;~~~~ 
t~i1'~~~~~tih~tni!a:hi\~~l~;i~~Pc!~ ~~:l~~e '::t~ ~~.~~e;~~r~nfs~~actical hiota.-Medu:at R"° 

Hoffmann and Powers' Medicinal Analysis. 
cinal Ch!~~na~~\1~{ir i~:~a~f~n:n~~fn~~ Q;/~feli~r t~h~1~!~1:~~~~~~ 0~r~~~ 
Identity and Quality, and for the Detection of Impurities and Adulterations. For the 
use of Pharmacists, Physicians, Druggists and Manufacturin,g Chemists, and Pharmaceu
tical and Medical Students. By F'REDEIUCK IIoFFMAX:S-, A. ).I., Ph.D., Public Analyst to 
the State of New York, and FitEDERICK B. Pow ER, Ph.D., Professor of Analytical Chem
istry in the J>hiladelphia College of Pharmacy. Third edition, entirely rewritten and 
much enlarged. ln one octavo volume of 621 pages, with 179 illustrations. Cloth, $4.25. 

Parrish's Pharmacy.-Fifth Edition. 
A T reatise on Pharmacy: Designed as a Text-book for the Student, and as 

a Guide for the Physician and Pharmaceutist. With many Formulre and Prescriptions. 
By EDWARD PARRISH, late Professor of the Theory and Practice of Pharmacy in the 
Philadelphia. College of Pharmacy. Fifth ed ition, thoroughly revised, by THOMAS 8. 
Wuxu.No, Ph. G. In one handsome octavo volume of 1093 pages, with 256 illustrations. 
Cloth,$.5.00j leather,$6.00. 

gm,f ~~¥.~l~~~~~t~~g~~~~!f~~~~ ~~:~~:;~~f~~!~~~~~~EFf~~. 
Ralfe's Clinical Chemistry. 

Clinical Chemistry. By CnAnLES H. RALFE, M. D., F. R. C. P., Assistant 
Physician at the London Hospital. In one pocket-size 12mo. volume of 314 pages, 
with 16 1.Hus. Limp cloth, red edges, $1.50. See StU<.ltnti Series of Manuals, page 30. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Stille & Maisch's National Dispensatory.-New (5th) Edition. 

The National Dispensatory. 
Containing the Natural History, Chemistry, Pharmacy, Actions and Uses of Medi-

lH~~f~~~~~l:f.:~1~;.~i!~~~!~it~m~E;.~~;~f 1:~iJ~;iif ;.~J~:f.~~~~:~ 
Professor of ~Iatcria Medica and Botany in Philadelphia College of Pharmacy, Secl'etary 
to the _\.merican llharmaccutical .Association, and CHARLES C.\~PARI, JR., Ph. D. New 
(fifth) edition, revised, and co\•ering the new U.S. Pharmaoopcea. In one magnificent 
imperial Svo. vol. of about 17.f.O pages, with about 325 elaborate engravings. Preparing. 

A FEW NOTICES OF THE PREVIOUS EDITION ARE APPENDED . 

ti~~8a m:.~:~~: ~~t:~ ~~;~~e:\~:~~y:r:r~1~ ~~o~rt1~ ~i'a~dt!rd "~,\~~rit; r:rab1oeth \~:-et ~ehd'i6a~e;~::ht!1r~ 

~~1~~::~tif}!~1y~~~~~~Ih~t!;::~:
1

E:~k~i~r~1!:~~~ ~;~::~i~~if"~;:~~f"~~~~t~};;r~:
0

~~~~~~i~~~~~~; 
way<'reditnblehoth tothe11outhors11ondtnthepub- , e1Jt1re field has been gone over and the various 
li~her~.-Tlie 1Yew }'ork Medu:nl Journol, May 21, articles revised in accordance with the latest 
18

¥he 1mthors and publishers have reason to feel ~:~~t~:1"i!~U~~1r~fd~~~~ t~'h:t~~~~~~::~1 :~~e::t 
~~u:c~~r1a~~\;~:k ~f~1~kiifJ!~!~~iri:·t:Jai~0~hj~ ~7~01~fe~{<:~laJ,~d:;,N~~~~s~r attention.· -Karuwi 

Maisch's Materia Medica.-New (5th) Edition. 
A Manual ofOrganicMateria. Medica; BeingaGuidetoMateriaMedica 

of the Vegetable and Animal Kingdoms. For the Use of Stmlents, Druggists1 Pharmacists 
and Physicians. By .JoITN 11. ~L\.rscn, Phar. D., Prof. of l\Ialeria ~Iedica ancl Botany in 
the Philadtlphia College of Pharmacy. New (tifth) edition, thorough ly revised. In one 
very handsome I 2mo. volume of 544 pages, with 270 engravings. Cloth, $3.00. 

~tfi~1\!~1 !~i~it~I 
~!¥~£hgi~t~f¥,~1~~:}}~~~f.::lWi ~ft!:~[~i:l~}:zh:.:t~l~~i~~~~t~r1;:; 
Edes' Therapeutics and Materia Medica. 

A Text.Book of Therapeutics and Materia Medica. Intended for the 
Use of Students and Practitioners. By ROBERT T. EoES, M. D., Jackson Professor of 
Clinical :Jfedicine in Harvard University. Octavo, 544 pp. Cloth, $3.50; leather, $4.50. 

i!~~~~~~~~~~~~;1{~~r~f.~!:~?lf il 1&~t~f ;f~ii~~~~~~~~1~\i:.F~j 
Bruce's Materia Medica and Therapeutics.-Fourth Edition. 

Materia Medica and Therapeutics. An fntroduction to Rational Treat
ment. By J. MITCHELL BRUCE, M. D., l". R. C. P., Physician and Lecturer on Materia 
Medica and Therapeutics at Charing-Cross Hospital, London. Fifth edition. In one 
12ruo. volume of 591 pages. Cloth, $1.50. See Students' Seri-es of Manuals, page 30. 

*~~f ~&~~}jg~I,~;,~~4~~I:m[~~~ti I ~~}~\~~!&Ii:!;t~i~}J~f~ff?~~({~ 

:~~~~;;g;;~~ [ ·i;1~~~~~~~;f~ 
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A System of Practical Therapeutics 
BY ArlER.ICAN AND FOR.EIQN AUTHOR.S. 

Edited by HOBART ArlORY HARE, n. D. 
Profenorof Therapeutics and Materia Medica in tM Jrjfa1on Medical Cbllrge r;J Philadelphia. 

ln a series of contributions by seven ty-eight eminent authorities. In three large 

f~!~~~r,v$~\)oejs 1~!1 f1i~~::$1.0~~h i:~ !!~~st~a;~~:~ipr~~c~s;.r v11~;~~ i9~0~~fi:h~s'. 
F ull prospectus free to any address on application. 

!lllli1li!fll 
~}};51~~~~1~~~~~~~~!~1~~}~g:~~ t~~~t.~Jt7.¥I~;~i~~~t~\~lYt:{{J,f ~1 

The scope or this work is beyond that of any I tiy alllhors, tea"hers. and phyMe1ans, throughout 
previous one on the rnbjeet. The goal,afteral1 1 the world.-B11ffi:il0Med.ar.do:>urg.Jwr.,Aug.1892. 

Hare's Text-Book of Practical Therapeutics.-New (3d) Ed. 
A T ext-Book of Practical Therapeutics; With Especial Reference to 

the Application of Remedial Measures to Disease and their Employment upon a Rational 
Basis. By lionARl' AMORY lI.\.HE, i\I. D., Professor of Therapeutics and :.\Iateria )fedica 
in the Jefferson :Medical College of Phihdelphia; Sec. of Comention for Revision of U.S. 
Pharmacopceia of 1890. \\'ilh special chapters by Dns. G. E. DE ScawEINITZ, EDWARD 
MARTIN, J. HOWARD REEY.ES and BARTO:S- c. HIRST. :New (3d) and revised edition. 
lnoneoctavovolumeof6S9pages. Cloth,$3.75; leather,$-1.75. 

1ff§:f:~'.0~:i}fil)3f.~~·~Jfi~~~~~·~t~~~f.!~ ffg~~rf;;i~~~~y~:i'i!~~!,~t1~:¥,.~zii 
~:l:~~~;~?r:!ff ::~! Ji~~~{f !.:¥f :1~~I~~ ~~§-~l~;~~r~ft:;;~;:;!~;~~~:},1~~l{;[~~ 
fil:o~~~~i?01it~~ ~}J~~~fji;;!;:~~~~~ei~~~:Jh~~ ~1~~~~rJ~~rh::~:~~a;~~:l~:~u~~k~!;~!1~~n~!:~; 
di~eases and remedies. There are ~ome books oua diseMe~, while In the latter each di~ell.8e i!1 that the student and pracUtioneralike would do con~idered very fully from n. thernpeutica! !'land· 
h:!~. toTif~~fahtast~~r ~~::: b":~n~11t~! t~:i~:~! lr~o:i~n:t~·~ '":i·i~"~),;pf u:E"~1io;·~·r"~·~d1 r'"i·e~ci~.1, ~in:d~~·,;~aiui~o~·:".~f r f?~u~~r~\~~1~/~e~::~~~~~iCa1c::::~~~Ycg~~~e~:rh~~ ~~ 

i~iif ji ii~ltf~!i~f.~ 
g:~~~rd::i~8:~t~~~t~ai:±da!!~~i:££i~~\~i~~~~~5~ ~;~:~f i~~~~~r~~~~~~h:nth~::;~~~,i~~~hR~~i~ 
withtheexcellent.lndexattheendorlhevolume, 

----
Farquharson's Therapeutics aud Materia Medica.-41h Ed. 

A Guide to Therapeutics and Materia Medi ca. By RonERT FAR· 
Q.UUARSON, )L D., F. R. C. P., LL. D., Lecturer on )foteria. .lledi('a at St. :Mary's Ilospi· 
tnl :Medical School1 London. Fourth American1 from the fonrth English edition. 
Enlarged and adapted to the U.S. Pharmacopreia. By FRANK WOODBURY, ~[. D., Pro· 
fe;sor of Materia l\Iedica and Therapeutics and Clinical Medicine in the Me<lico-Chi
rurgical College of Philadelphia. In one handsome 12mo. vol. of 581 pp. Cloth, $2.50. 

~i;r;~r~1i:.~~!~~.;r1}rn~g¥t~~Ji~:~g ~~~:.%~;:~~~:r~~.~~~;1~:.~1.~;!~::i;;,: 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelph1a. 
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Flint's Practice of Medicine.-Sixth Edition. 
A Treatise on the Principles and Practice of Medicine. Designed 

for the use of 8tude11ts and Practitioners of Medicine. J3y AllSTIN FLINT, .i\I. D.1 LL. D., 
Professor of the Principle ~ and Practice of 1Iedicine, and of Clmica l l\ltdicinc in Belle
vue H ospital :lledical College, N. Y. Sixth edition, thoroughly revised and rewritten 
by the Author, assisted by WILL[AM H . WELCH, M.D., Professor of Pathology, 
J ohna Hopkins Uni\·ersity, Baltimore, and AusTJN FLINT, JR., M.D., J.,L. D., Professor 
of Physiology, Bellevue Hospital Medical Coll ege, N. Y. Jn one very handsome octavo 
volume of 1160 pages, with illustrations. Cloth, $5.50; leather, $6.50. 

r:~~~.~~~~fol:~~~~~~:f;;~;~~ :~f1¥1:~ ~~i!k~~11~i;;f,i?,~W~;JE;~¥t~~\~\~;~ 

~i~i~t~~~~Ji~f ~~1~~~~]~~ ~I~lJJ~~~~~;~~~~~~;~;~i~i~~~:t~ 
Bristowe's Practice of Medicine.-Seventh Edition. 

A T reatise on the Science and Practice of Medicine. By JonN 
SYER RRISTOWE1 Jf. D., LL. D.1 F. RS., Senior Physician to and Lecturer on ~Iedicine 
at. St. Tlwrnas1 Hospital, London. Seveuth edit100. In one large octavo volume of 1325 
pages. Cloth,$6.50i leather,$7.50. 

Hartshorne's Essentials of Practice.-Fifth Edition. 
Essentials of the Principles and Practice of Medicine. A Handbook 

for Students and Practitioners. Br HENRY IIART:-;noRNE, JI. D., LL. D.1 lately Professor 
of Hygiene in the University of Pennsylrnuia. Fifth edition, thoroughly revised and 
rewritten. In one 12mo. vol. of 669 pages, with 144 illus. Cloth, $2.75; halfleather1 $3. 

l~!t~~li1~1il~~ 
Reynolds' System of Medicine. 

A System of Medicine. By J. RUSS ELL REYNOLDS, M. D., Professor of the 
Principles and Practice of )ledicine in University College, l/Jndou. With notes and 
additions by HENRY J:iARTSHORNE1 A. M.1 :M. D.1 late Professor of Hygiene in the Uni
versity of Pennsylvania. In three large and handsome octavo volumes, conta ining 3056 

~~~~~1~-~WmR~~i~~g::rs:iit~a!~J i~~~~~atip:· set~l~tt~r $I~~o~eie~~1;:~. $lii~do ~hh:fr 
Russia1 $19.50. Sold only by subseriptU:m. 

Cohen's Applied Therapeutics. 
A Handbook of Applied Therapeutics. Being a Study of Principles 

Applicable and an Exposition of Methods Employed in the Management of the Sick. 

:~~~:?~r~J~e ~~~;~d~~~~~:·p~{J?ii~~~oie:~~e 01~~~i~i~~o~;~1.~c~i~haiWu~Pj;!.~~arT~~~ra-
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Lyman's Practice of Medicine. --
The Pri~~iples and Practice of Medicine. For the Use of Medica l 

;~~~f:~~i1~~f;~!~'.i~~~~i:;·g1~l~?.:~!0~:11~i~~~;~ii~:;··l;:~~=,~~~~r'..~!~"so~'~"::&
1:: 

li111Ji:lifil 
The Year-Book of Treatment for 1893. 

A Comprehensive and Critical Review for P ractit ioners of Medi
cine and Surgery. In one 12mo. vol. of 501 pages. Cloth, $1.50. 

*** For spet"ial commutations with periodicals see pages 1 and 2. 

h~f~:t,;~iy;~~:d ~fa~r!~:nwh:~a~
8;~n~a~~1~ ! ~~~u;~;~eefy~~~!I!~ ~~~hm~hn~a~eefe~:~t\11~~!~~= 

f:fr~I~~~~~\in~{~1ff,11~l~fr~:,\i~~~i~ r~i~?C~£~:,~~H~~.:~~:~~:;~,ff.i£:.,·~·~::: 
The Year-Books of Treatment for 1891 and 1892. 

12mos.1 480 p:iges Cloth, $J_.M_ea_c_. __ 

The Year-Books of Treatment for 1886 and 1887. 
Similar to above. 12mo., 320--341 pages. Cloth, $1.25 each. 

F or Sale by StW SC1'i]Jtion On ly. 

A System of Practical Medicine. 
BY AMERICAN A U7'HORS. 

EDITED BY WILLIAM PEPPER, ll'L D., LL. D., 
PROVOST AND PROFESSOR OF THE THEORY A.ND PRACl'ICE OF MEDICINE AND OP 

CLrNICAL MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA. 

'l'he complete U'Ork1 in ~t't t'Olumu, canlaining 5573 pagu, with 198 illmtrationi, i8 now rtady. 

Price per volmrn:, cloth, $5; lwther, $6; half Ru.Mia, raUtd bands and open btuk1 $7. 

~1-R~g~~ii:~~~~ 
Thefeellngofproud eatl!lfactlon wilhwhlchthe lleldsforall that ls valuable. ltls the outcome of 

~:~t~:~t:~f t~~!ii~~~~~f~rKt:~ ?.~~~~H;r~~g!JJi~1~~1~~:~1r~~1;~~: 
Babershon on the Abdomen. 

On the Diseases of the Abdomen; Comprisin~ those of the Stomach, and 

other parts of the Alimentary Canal, <Esophagus, Cecum, Intestmes and Peritoneum. By 

~-~~f)f~d~~~~t ~~,~~ ~:Si1~ftE:
1 ~~~0°n~0 s~~~Jel;:~;r:~ r~:r:hi:t:~1~:el:d 

revised English edition. In one handsome octavo vol. of 554 pages, with illu@. Cloth, $3.50. 

Thi11valuabletreatlseondisea!!e~ortheetomachlrectum. A fair proportion of each chapter Is 

andabdomenwlllbefoundacyclopaidiaofinfor· de .... otedto1ymptomeJpathology,andtherapeutic&. 

matlon, eystemalically arranged, on all diseases of -Nell) York Med1cat Journal, April, 187!1. 

the alimentary tract., from the mouth to the 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, PM/adelphia. 
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Whitla's Dictionary of Treatment. 
A Dictionary of Treatment ; or Therapeu tic Index, including 

Medical a nd Surgic al Ther apeutics. By W1LLJA-..t \\"urrL.\1 M. D., Professor 
of 1Cate ri a )lcdica anrl Therapcut ic-J rnthc Q11een·~ College, Helfiut. Revised and adapted 
to the United States P harrnaeopc:ei it. . l n one square, oc1avo vol. of 917 pp. Cloth, $4.00. 

Dr. Whhl11. hM, we think been rorluoate lo the ' tlca l l!cientific therapeutiet, who has carefully 
selection ofat[tle for his latest work. We have etudiedd1se11sesanddisorderaatthebed·sideand 

l>illiiiii 
Fothergill's Handbook of Treatment- Third Edition. 

'l1he Practitioner's Handbook of T reatment; Or, The Principles of 
Therapeutiai;. ny .J. )l!L!'J.:lt FOTHERGILL, )[. D., Edin.I )[. R. ('. P.I Loud., Physician 
to the City of London llo:>pital for Oisea!ies of the Cb.est. Third e<lition. In one 8vo. 
volume of 661 pages. Cloth, $3.75; leather, $4.75. 

Thi!' l!t a wonderful book. I! ~here be !:luch a physician!'. The practical 1'.lllue of lhe volume I~ 

~!t[~~?lt~ ~I~!ft~1~1~ 
Flint on Auscultation and Percussion.-Fifth Edition. 

A Ma nual of Auscultation and P er cussion; Of the Physical Dia~osis 

~~~~~;~~~~j~~~r~t~~~~~(~~1i~~~Tu~~~~~~;~:~\%.{:~r.~~:~~;~~ 
~f~~t~~~f ~f f~wt~~~~1?·~~:f J?. !~f :~,~1~~[~~f~~~~i;t~~!§~J.~~~~ 
Musser's Medical Diagnosis.-In Press. 

A P ractical T reatise on Medical Diagnosis. For the Use of Students 

u:i;:~f~~t~~np~;rns~f,;~i~,Vi~i·l~~~r-;~~i.1;1~~:~~~0n~!~~~;s:~;: u~IJn~~~l ) I edicine, 

Broadbent on the Pulse. 
The Pulse. By W.1 L BRO.\DHENT, ::U. D., F. R. C. P., Physician to and Lecturer 

on ::\[edicine at. St. :Mary's Hospital, London. In one 12mo. volume of 312 pages. 
Cloth, $l.7fi. See &ries of Cltntcal JllanualJJ, page 30. 

TA:SNER'S MANUAL OF CLISICAL MEDICINE A:'.\'D THE DIAG:SOSIS OF DISEAB-ES AP. 
AND PHYSICAL DIAGNOSIS. Third Americ11.n FECTINC; THE RESPIRATORY ORGANS. 

~rgl~r~~d 8:~0-}!~Ln~~~di~xedr!{~j)~· I~6o'~~ef2~: ~~~:odv"ol~r:;:v~ni~leg~~~~· ~~th~S.~~~dsome 
STURGES' INTRODUCTION TO THE STUDY 

OF CLINICAL MEDICI NE. Being a Gulde to 
~~!~~;~1s~~!t~~~# :!,i;:~e.CJJ3i~Sf~.andeome 

T~~3~EC1Dl1~~fsLES In one octavo volume of w:~9cfR~fTTt1~k~~S~1?J' l:e~1!~Ae~l 
FW?:~~J!i~~J~k~li~~AJis~n~~lJl~ 1H~tk~~~~~:t;·i~~~:~4~~T~:~~:EFLE<> 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Bartholow.on Electricity in Medicine and Surgery.-3d E-d.-

liliil~lgil!l!tl£j 
Bartholow on Cholera.-Just Ready. 

Cholera: Its Causes, Symptoms, Pathology and Treatment. Bv 
ROBERT~ BAkTHOJ,ow, :'IL IJ, LL. I>., Eme-ritus ProfeJ...<;Or t·f )[ateria )[edi a, (ienc..Ul 

;~J~1~~e~irlif~~t~:;!~,g:;i1;~ ~n ilJ~~~r:f~~~~." ~·f~l1i1~;~t'Jj~ge of Philadtlphia. In ooe l:!mo. 

l~l&,l!~f.l&itlriIA 
Yeo on Food in Health and Disease. 

Food in Health and Disease. By I. Ben~EY YEO, )L D., F. R.C. P., 
Profos~or of Clinical Therapeulit~ in King's College, L<mdon. Io ooe 12mo. •oluwe of 
5!>0 pages. Cloth, $2 00. Su &riu of Clinical Jlanuala, page 30. 

~~=t~~!~~{it1~~i;i~d~e~:;i~:~ J~r;:f~~~rl ~~f!;~ ?J1~o~ir~1~/~~:d0tr~:;~~;zi~~~r: 
~~i~~t-~"i~i~:t~~:~m!;.: 1:H:~JE:e7;~~:i1 ~~!t%~~~~~: r:~t~ccg~y=~-~~~~t~~ M~it!~ 

Yeo's Medical Treatment-Just Ready. 
A Manual of Medical Treatment or Clinical Therapeutics. By 

~~ ~;:~~~n~ ~~t!f~·~:·t~·n\~!'·12~~~a~~:1~~i~~\if ~1~cl~~r~~t~.(~ t10~1!~§'.;.fo:11· 1 London. 

In this work disease is ~tudied from tbe standpoint. of lrl'atment, the rational indi· 
cations for therapeutib being reached through an explanation of the causation and 
phenomena of disease, and the propertiu and mode of action of the agencies availaLle for 
exerting fin·orable influence. The work is rich in selections of formulre used by well
known physicians. 

Richardson's Preventive Medicine. 
Preventive Medicine . By B. W. Rrcru .. nn;.;oN, )!. D.1 LL .. D.1 F. R. ~., Fel

low of the Royal C<.ill. of Phy~., London. ln one Svo. vol. 01 7:l9 pp. Cloth, $4; leather $.5. 

t~t~tf.i~~~~~f ~~1]~~;f :€;t~f ;~~§ ~~~~I~E~~~~~:~~~~;~~§~i~ 
SCllilEIBER'S MAXl1AL OF TRE.\HIEXT BY I PAVY'S TREATISE ON THE FOXCTIO:ol' OF DI· 

MA!"S.\fiE .\XIJ :'>lETlIODJC,\I, MD•CLE EX· GESTION; Its Dl~ordere and their Treatment.. 
ERCl8:E. Tram-lated by W.u.nn ~l1.sn1:r.~o'<, From the11econd I~ondonedltlon. lnoneoctavo 

~~.~~;i7~ ;~;ve~~~~~in1: ... one Svo. volume of m sl~~QW?J2:lJ~~L g1~thTfEOOPRACTICE OF 
MEDICINE. With additions by D. F. Co!fn1z, 

sw~=~~~~ s~~
1

~~?Fa!1:~~:~~~~~·~~\it:~ c~~:i¥~~1:tlLs?liPJfi:~~&0~~ 1:!~~ 
lti3page~,wlthachart .. Cloth,$1.t.5 ---~ta'fO'folumeor30'Zpp. Cloth,tl.76. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Seiler on the Throat and Nose.- New (4th) Ed. 
A H andbook of D iagnosis and Treatment of Diseases of the 

Throat, Nose and N aso-Pharynx. Ry CARL S.1<:1LER, :M. D., Lecturer on 

~2:;o•:g;~}~~!i: i ~/~! 4u17~;=~~~:i1hr 1 ~~~f1~~~~~~~\~~s ~~t2 (~~~red1 ~~j~~~s. 10c7~t~1 '.1 $2~~me 

ltl§lll11fl,ii}l 
p'n~m.!', which, though brief, i~ yet sufficient, nod for the studen~.-P11cijicJl~d1c11l Rtcorrl, J\Juy, 180:1. 

Browne on the Throat and Nose.-New (4th) Ed. Just Ready. 
The Throat and Nose and Their Diseases. By LExNox BROWNE, 

F. R. C. S., E., Senior Physician to the Cent1al London Throat and Ear l!o!'pitnl. 
Fourth and enlarg-ed edition. ln one imper ial octa\'O rnlume of 751 pages, with l :W 
illu~trations in color, and 235 engravmgs on wood. Cloth, $6.t.O. 

A notice of thepre\'iousedition is appended. 

f~ ;~t;~~r~~~~rl~~~~i~t~~~;~h~i~~e~~,!t~~!~{~fa~ ~~~~!~t~t:~~ri!r;:A~~~~:1~i~;~~:~~h!:1~~!fn~ 
~~~~::~11~~1~ae~:1~·ha~{~gL~~g3~ce~rfh~nte~1 ~ora~~ cu1l MWuat Jv1m1nl, August I, 1800. 

Tulce on the Influence of the Mind on the Body. 
I llustrations of t h e Influence of the Mind upon the Body in 

Health and Disease. Designed to elucidate the Action of Lhe Imagination. By 
DANIEL HACK TUKE, .M. D., Joint Author of the )fanual of Psychological :Medicine, 
et~. New edition. Thoroughly revised and rewritten. In one Svo. volume of 467 pages, 
w1th2colored plates. Cloth,$300. 

t~~~(~~~~{~~l~iJ~~~;ii~j~~l~~~~ I f~j~[~t~ti~I~~~~~i.~¥K~~:.~ii 
Clouston on Mental Diseases. 

Clinical L ectures on Mental D iseases. By T1:10)1As S. CLOt:STON, 
M.D., Lecturer on ·Mental Diseases in the University of Edinburgh. With an Appen
di:ii:, containing an Abstract of the Statutes of the United States and of the Several 
States and Territories relating to the Custody of the Insane. By CHARLES F. FOLSOM, 
M. D., Ass't Professor of :Mental Diseases, Med. Dep. of Harvard Univ. In one octavo 
volume of 541 pages, with eight lithographic plates, four of which are colored. Cloth, $4 . 

.o:6r"Dr. Folsom1s Abstract also separate, in one 8vo. vol. of 108 pages. Cloth, $L50. 

~~f &?~J~~~?¥~~~~?~t~~~~~ · t~~~fil~l{J~~}t;~:~¥~¥:;~~¥.~~~¥J~ 
Playfair on Nerve Prostration and Hysteria. 

The Systematic Treatment of Nerve Prostration and Hysteria. 
By\\". S. PLAY:FArn, :M. D.i F. R. C. P. Jn one 12rno. volume of 97 pages. Cloth, $1.00. 

BROW XE OX l{QCH'S REM EDY IN HET~ATION valence ln various Countries. Second and revised 

:i!i~~f{f~f.~ ~~~~~~ii~ 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 



Ross on Diseases of the Nervous System. 
A H andbook on Diseases of the N ervous System. By JAMES 

Ross, t.L D., F. R. C. P., LL. D., Senior Assistant P hysician to the :Manchester Royal 
Infirmary. Jn one octavo vol. of 725 pages, with 184 ill us. Cloth, $4.50 ; leather, $5.50. 

T his admirable work is intended for students of I the department of medicine of which It treats. 
medicine and for imch medical men as have no time Dr. Ro~.s holds such a high 11cientific position tha~ 

g'{;i!8ti~!~~~i£::!!!l~~r·~t~ififi' 1t fli&::tmft:Jf,1:r~~:~1~~:F~f:~,:1~~ 
eases, has been performed w1thsingularskilliand gr~atestvaluetothestudenta.'!wella.'!totheprac· 
theresultisaconciseandphilosopnical guiae to tiuoner.-&ti1iburghMWicatJournal, Jan. l881. 

Hamilton on Nervous Diseases.-Second Edition. 
N ervous D iseases; Their Description and Treatment. By ALLEN 2.IcLANE 

~~tr~~~~' ~!i~~i, ~~~ey~in§e~~~si~~~o~~ ~t~r!~6l;alr!~~e~P~~!fti~w~i~e;arla~y~~ 
octavo volume of 598 pages, with 72 illustrations. Cloth, $4.00. 

Whenthefirsteditlonof thlsgoodbookappeared characterhedthlsbookMthebestofltsklndln 

f~f~f~~1;i~i!V.s~~;,~\~i~I~~:~!~~H~.€~i'..~*!ii§~~~~i~;.~;;Ji~!~ 
Savage on Insanity and Allied Neuroses. 

I nsanity and Allied N euroses, P ractical and Clinical. By GEORGE 

n·:o~ ~!rE~f ~5Ppp~e~~~he~s 0iJ l t~~en8!~t~,i$e;QQ~ a~e~~;~u1~{8Df i~~at1M::~~, 1; s°o~e 
Klein's Histology.-Fourth Edition. 

Ele men ts of H istology. By E. KLEIN, ) L D., F. R. S., Joint Lecturer on 
General Anatomy and Physiology in the :Jiedical School of St. Bartholomew's llospital, 
London. Fourth edition. ln one 12mo. volume of 376 pagee, with 194 illus. Limp 
cloth, $1.75. See Studtnts' Stria nf blanuals, page 30. 

Th~:~lit{f ~}~J~~{;~f i::~~;:i~~{~~:~~~ I ~¥i~~~);~{~:~irf ~~~i~~~{~;f :~~:~~~~ 
Schafer's Histology.-Third Edition. 

The E ssentia ls of Hist ology . By EnwAnD A. ScHXFER, F. R. S., Jodrell 
Professor of Physiology in Unh-ersity College, Lonclon. New (thi rd) edition. In one 
octavo volume of 311 pages, with 325 illustrations. Cloth, $3.00. 

BT~ANDFORD ON INSANITY AND ITS TREAT· 1 American Edition. In one ha.ndsome octavo 

~~~:?:~~~~f:!~:Ei~~~~;t::t~t.m~~t.0~~e~~c:; p~~~~t~fz~~~~·~::!r~F~~i:·s. !iih°~~ 
JONES' CLIN I CAT~ OBSERVAT IONS 0:-.' FUNC- 11lu11t ratlons. Limp cloth, red ed~es,!~.00 See 

TlONAL NERVOUS DISORD~RS. Second St1.1dtnts' Smu of Manual.s, page 30. 

Lea Bro thers & Co., Publisher s, 706, 708 & 710 Sansom Street, Philadelphia. 
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Gibbes' Practical Pathology and Morbid Histology. 
Practical Pathology and Morbid H istology. By IIENEAGE GrnnES, 

M. 0 .. Professor of Pathology in the University of )Iichigan, J[edical Department. In 
one ,·ery handsome Svu. vol. of 314 pp., with 60 illus., mostly photographic. Cloth, $2.75. 

~If J~~~~~~~!.~:1~~~{~~hf ~j~~t~!.~~H(~~I~rQ~~~~ii~if~i~~{!ijft:~i:~;r~~1g 
morbid tissues the book Jeaveslittl_•t_ob_ed_.,_ire_d. __ _ 

Abbott's Bacteriology. 
The Principles of Bacteriology: a Practical J\Ianunl for Students and 

Physicians. By A. C. ABBOTT, :M. D., First Assistant, Laboratory of ] [yg iene, University 
of Pennsylvania, Philadelphia. In one 12mo. vol. of 259 pp., with 32 illus. Cloth, $2.00. 

~~~~~r~~~1~~~~~i~~.~~:1~;J;i!b~!~r~~~iH~
0

i ~it~~~~~i~t c~~~~~:11~~:~~
1

~a~% ,~1l~!K~~~:!i 
hefore u" The fault which can be found with forhim11elf. Medical practitioner111~:enerallycould 

~~~.~r J}~~~ii~~{~:~ii:fr~!iif!il~i:M ~~1~~1g:i.\~.;1~:~Jfi~tlt!::H~~:~ 
Senn's Surgical Bacteriology.-Second Edition. 

Surgical Bacteriology. By N1cnOLAS SENN, ).I. D., Ph. D.1 Professor ot 
Surgery in Rush ).[edica.l College, Chicago. New (second) edition. Jn one handsome 
octavo of 268 pp., with 13 plates, of which 10 are colored, and 9 engravings. Cloth, $2.00. 

mJ~~~~~~~9f~~~ 1~/'11~9~~~~\it~c:a1~~';,t~ounb:~~~:i I i1::.~efo~t.Fe:Ji~~ f~Jit~Tt~~8~n~~~~!~ns~~;r~~1:~f 
in current medical l1teralure by the 11.blestw. orke·r" \n.formahon are often few, to become conversant 
In ~his field of sur~ico.I progrei:-s; and to these are with the most modern and advanced idel\l! in iont· 
added the author's own view!! and the re11ultsof g1cal patholo,11;y. which have"laid the foundation 
hi,clinica\experienceandorigina.linves tigations. for the wonderful achievements of modern sur-
J~~~~9is1,:a:h!b}:c~o :,~:t s!~~~n~ ~~~·~~t~h~e: gery."-Annllfsof S1,rgery, March, 1802. 

Green's Pathology and Morbid Anatomy.-Seventh Edition. 
P ath ology and Morbid Anatomy. ByT. HENRYGRr;EN, M. D., Lecturer 

on Pathology and l\lorbid Anatomy at Charing-Cross Ilospital Medical School, London. 
<;;ixth American from the seventh revised English edition. Octavo, 539 pages, with 167 
engravings Cloth1 $2.75. 

la scarcely an intelligent'bhysician aorwherewho pathological atructures jus~ as they are seen 
~;:;~o}fs~:~~~~;~~:~:~~~Ej!J!£.he

0

fhe:r~ I ~~l~!~'.~:T~~~.c~~~~s~~f£k ~!e~!:ii:~!Ef~ 11; 

~~~if ~~:~~1iE~i~t&~f.~~i!1f i.~~1 ~~~r r~r.?:~~~~r,:~i:~i;~r.·~~=~~fi. 
Payne's General Pathology. 

A M an ual of G eneral P athology. Designed as an Introduction to the 
Practice of Medicine. By JOSEPH F. PAYNE, )1. D., F. R. C. P., Senior Assistant Physi
cian and Lecturer on Pathological Anatomy1 St. Thomas' Hospital, London. Octavo of 
524pages,with 152 illustrationsancl a colored plate. Cloth, $3.50. 

~1;~~~~~~~~~ 1~~i~~~i~~~ 
Coats' Treatise on Pathology. 

A Treatise on Pathology. By JosErn.CoATs, M.D.1 F . F.P.S., Patholo
gist to the Glasgow 'Vestern Infir.mary. In one very handsome octavo volume of 829 
pai:cee, with 339 beautiful illustrations. Cloth,$5.50; leaiher,$6.50. 

~~~~~i~¥,~~f,~~~lr~l~~!~l~1~ ' f ~~;~ii~1~~~{~7~~~~t~~~~~ 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Roberts' Modern Surgery. 
Students ~~6P~~t~i~~~;:~f ~~!i~!:~~~c~u~:e:oi~rjo:~~.0R~~E~~r ~:en~8j,: 
fes!lor of Aoatomy anrl Surgery in the Philadelphia Pulyclinic. Professor of'the P;inci
ples and Practice of Surgery in the Woman's )Jedical College of Pennsylvania. Leclu rer 
in Anatomy in the University of Pennsylvania. In one very handsome octavo volume 
of 780 pages, with 501 illustrations. Cloth, $4..50; leather, $5.50. 

r~t.~~J~1t~~~~;~~~~~t~~1~~;~{i~~~ 1 

lf r~~i1~i~~~~I~E~i~1~~~~i~ 
Ashhurst's Surgery.-New (6th) Edition. Just Ready. 

The Principles and Practice of Surgery. By J ouN A!'iHrIURST, 
JR., :\I. D., Barton Professor of Surgery and Clinica l Surge~y in the Uni>. of Penn., Sur
geon to the Penn. Hosp., Philadelphia. New (6th) edition, enlarged and thorollghly 
revised. In one octavo volume of 1161 pages, with G56 engra,·i nga and a colored plate. 
Cloth, $6.00; leatber,$7.00. 

A few notices of the preYiouseditionareappende<l. 

~fi~ltll
1

llil~il~I 
~:~£~!~i~~~k~~rt~~~~~~\Jo~n ~~~ ~t~~~fa:~~~ ~~~~f~;,~i;pf!~~~~~~f.1\~~~~ no~1idn'i]J!J~:a~ 
Druitt's Modern Surgery.-Twelfth Edition. 

Mnnual of Modern Surgery. llr RonER1' DRt;ITT, lL R. C. S. Twelflh 
edition, thoroughly revised by STANLEY BOYD, ;\l.B., B.S., F . R.C.S. In one 8vo. 
volume of 965 pages, with 373 ill ustra~ ions. Cloth, $·LOO; leather, $5 00. 

~~~~~i\\t!;J~~:~~}~~,~~:~~111;~~~ I ~~7dt~~~{~Thl~~~!,J.~~~~~~~¥i~~; 
Gross' System of Surgery.-Sixth Edition. 

A System of Surgery. Br SA)fUEL D. Gao,;;s, ::H.D., LL.D., Emeritus 
Professor of Surgery in the Jeffer~on :Medical College of Philadelphia. Sixth edition. 
In two large imperial octavo volumes containing 2382 pag-es, illustrated with 1623 
engravings. Leather, raised bands, $15.00; half Russia, $16.00. 

Young's Orthopredic Surgery.-In Press. 
A Manual of Orthopredic Surgery, for Students and Practi

tioners. By :JAlHES K. Yol'~W, )J. D.1 InslrucLor in Orthopredic Surgery,· University of 
Peunsylvtmia, Philadelphia.~ l imo. rnl. of al)out ,100 pp.1 fully illustrated. 

Bullin on the Tongue. 
Diseases of the Tongue. By IIE~RY T. BnLix. F. R. C. S., Assistant 

S~rgton to St. Bartholomew's Hospital, London. In one 12mo. vo.lu_me of 456 pageR1 

with b colored plates and 3 woodcuts. Cloth, $3.50. See Series of Clm1cal Manuals, p. 30. 

Gould's Surgical Diagnosis. 
Elements of Surgical Diagnosis. By A. PEARCE Gour.n, :ti.I. S., )I. B., 

F. R. C. S.1 Assistant Surgeon to )fiddlesex H ospital, Lon.Ion. ln one pocket-size 12mo. 
volume 01 589 pages. Cloth, $:&.00. See Stu.denti Series of .Manuals, page 30. 

PIRRIE'S PRINCIPLES AND PRACTICE OF MILLER'S PRACTICE OF SURGERY. Fourlb 

Gi!~~~~{l~~~:~~:f ~{S:,€;[~;g I M[~.~~~Jf ~1f i~~~~;~:::~~~~1;. 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Erichsen's Science and Art of Surgery.- Eighth Edition. 
The Science and Art of Surgery; Being a Treatise on Rurgical Injuries, 

Diseases and Operations. By Jo1rn E. ER1CHSEN1 F. R. S., F. R C.S., Professor of Sur· 
gery in University College, London, etc. From the eighth and enlarged English edition. 
In two large Svo. vols.of 2316 pp., with 984 engravin15'S on wood. Cloth, $9; leather, $],l . 

~~~~:¥~~f:,~Jii~}f~~3~fg~ifff ~~~f~~J~~~\i!:i1~~E~~~~i?·~1 
Bryant's Practice of Surgery.-Fourth Edition. 

The Practice of Surgery. By Tno:u.ts BRYANT, F. R. C.R., Surgeon and 
Lecturer on Surgery at Guy's Hospital, London. Fourth American from the fourth and 
revised English edition. ln one large and very handsome imperial octavo volume of 1040 
pages, with 727 illustra tions. Cloth, $6.50; leather,$7.50. 

~~~~~11~~ ~~~i~ki~~ 
Wharton's Minor Surgery and Bandaging.-2dEd. Just Ready. 
Demonst~!~~~ 8~~;:~;~~ t~~tn~~~~;go\D ~~nn~,~·] /u~~~.R y lnR~n~ \Tt~~~·~:'i•J~~ ~f 
529 pages, with 416 engravings, many being photographic. Cloth, $3.00. 

Thi·~ n~~I ~:r~f mt~~~ t~~~,-~~~!tcr~~t~on~ ~~;p~sen~~~~ esta.blished opernHons are descrihed in detail. 

i;:~~~:~i:fi~t~:~~:i~u~~l~~~~:;~~h\~f~r~~~i~ I ~::~;~~~r~~t~1E~~~;1~~~~~~1~~:!~!~= 
theapp~icntionofbandng.,!'lofvariouskindstodif· 11:iventobandage,ampu1nte,int~ate,orerate,etc. 

~~~:.~1~;rfii~f1~1~g~g1~:~~i~~ ff ~i.~~J.~~:~~1~f~~t1t;J.~11~~~;¥t;~·i: 
Treves' Operative Surgery.-Two Volumes. 

A Manual of Operative Surgery. B.'· FnEDERrCK TREYEc:, F.R C. S.
1 

Surgeon and Lecturer on Anatomy at the London Ilospilal. Jn two octavo volumes 

ltll:«tll1f iittl 
Treves' Student's Handbook of Surgical Operations. In one 

square 12mo. volume of 5U8 pages, with 9-l illustrations. Cloth, $2.50. 

A Manu al of Surgery. In Treatises by Various Authors, ediled by FRED
ERICK TREVES, F. R C. S. ln three 12mo. volumes, containing 1866 pages, with 213 
en.in-avin({S. Price per set, cloth, f6.00. See SludentK Seri~ of Manuals, page 30. 

We have here the opinions of thirty·three l' lhe~alient polntsai:idthebeginnlngsof aewsub· 
authors, in an encyclopiedic form for easy and jects are always printed In extra-;heavytype, 90 

~:~if~~~{~;~t:~I~~!~:~fol~~f!:1~pei~rp:s ~:L~f~~:£i~:n~(~~£~"i~~fa~~~1~;;~;:~J! 
with 60 J,~~~et~~ ~1~::,st~~:1w~~~~1:6i~io~.e &~ri:~/~~~ic:f1~fu~:1~2:a~:gse~'. 
Holmes' System of Surgery.-American Edition. 

A System of Surgery; Theoretical an.d Pra~~ical. . By Yarious 
Authors. Edited by TnlOTHY HOLMES, :\I..\.. American echllon, rev:1sed and re-
00.ited by JonN If. PACKARD, l\L D. Three large ?clavo vols.: 3~37 pp., 979 illus. on wood 
and 13 Iith. plates. Per set, cloth, $18; leather, $21. Su.bscriptum only. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Smith's Operative Surgery.- Revised Edition. 
The P rinciples and P ractice of Operative Surgery. By STEPm;s 

HmTH, ::\£. U., Prufessor of Clinical Surgery in the Univen;ity of the City of New York 
Se<:oud and thoroughly revised edition. Io one very handsome octavo volume of 892 
pages, with 1005 illustrations. Cloth,$4.00; leather, $5.00. 

~l~f!'11 ~I~l~~;rl~I 
Holmes' Treatise on Surgery.-One Volume. 

A Treatise on Surgery; Its Principles and Practice. By TIMOTHY 

i!::)~I~;e)1ttfth ~~r;i~~I~ ~li~io;,ec!:;r~. 0J~y ~~g~~~K~R;;G 0P:~~~'s J.IR.Pg~: 1Io"~~~ 
octa\"O volume of 997 pages, with 428 illustrations. Cloth, $6.00; leather, $7.00. 

~1~1j~~~~11t1;~~~¥~~i~f.~~r:{;,riHt~~i~1~f f.f {t~~~f i}~~l;~r,;:\flf~ 
Hamilton on Fractures and Dislocations.- Eighth Edition. 

A Practical Treatise on Fractures and Dislocations. By FR.UK 

1(. H.uuLTON1 :'II. D., LL. D. , ~urgeon to Bellevue Hospital, New York. New (Sth) edt· 
t1• n, redsed and edited by STEPHEN S;o.11TH, l\f. D., Prof. of Clinic-.i.l Surgery in Uoiv. ol 
City of::\. Y. In one octavo volurutlof 832 pp., with 50i illus. Cloth, $5.50: leather,$6.50. 

~~~~'.:~~if f 5i~lf~gy,gf~~~~;;f~~'.ift I ~m!;~~t1 w~~:,{~£J:,f~ff~~{J~l~~~::Jfirn 
=~~'i~~d! i~~~~~~~fv°"~ b~ ~~~ [~~~~~e~f;1~h~ m'iC: ~~!:~!d!:!it~~~.lat,~ohoe ~gr!~c::;~~~t~h~ ~~:! 

~\~;\~i ~~~!iit~r~:11J.:fJ~r!~i~~~i£s~~~~~~~~ ~~!c~!E~~:~Eft~~1~J~~1~~iE~~~~~i~!r~~~ 
jectofsuchm11g11itudeisnoea~~-Smith SurgtcolJournaf, 1Hay2n, 189:?. 

Stimson's Operative Surgery.-Second Edition. 
A Manual of Operative Surgery. By LEWIS A. STDl!"ON, D. A., :'II. D., 

Professor of Clin ical Surgery in the University of tbe City of New York. Seoond edi· 
tion. In one royal 12mo. vo lume of 503 pages, wit h 342 illustrations. Cloth, $2.50. 

The author knows the difficult art of coaden~a· 1 the antiseptic syslem, and has added •a accouot 

i~~:.n~~iu~:!;£!i~:~~~~~:Jl~!~~ t~e
0

~Ft1eii :[et~:i~ ~~~u!f:E~~~~-=~::~~~:~~t
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~:!1:~ 
of operatioa!. In this edition Dr. Stimson has ~ritish publicatloas of the same clast!-, still we be-

=~!~~d \~ ~~>~~~~~e t~~t~~d~ 8:!d t~~~~~~~e~~; l~~r:n~~~:~t~ohn~~~c~°.r~~,:~~ J!:.~~h1)s~~ lml· 

Stimson on Fractures and Dislocations. 
A Treatise on Fractures and Dislocations. By LEWIS A. STJusox, 

1\1. D. In two handsome octavo volumes. Vol. I., FRACTURES, 5ts2 pages, 360 illustra· 
tions. Vol. I L, DISLOCATIONS, 540 pages, with 163 illustrations. Cotllplete work, 
cloth, $5.50; leather, $7 .50. Either volume separately, cloth, $3.00; leather, $·:1..00. 

~r~~fr#ll~l~ r~~t~J~i~ 
Pick on Fractures and Dislocations. 

F ractures an d Dislocations. By T. P1cKERrNG PICK, F. R. C. S.1 SW'· 
geon to and Lecturer on Surgery at 8t. George's Ilospital, London. In one 12mo. vol. 
of 530 pp.1 with 93 illus. L imp cloth, $2.00. See &riu of Clinical Manuah, page 30. 

Marsh on the Joints. 
Diseases of the J oints. By How ARD M.rnsu, F. R. C. S., Senior Assistant 

Surgeon to St . Bartholomew's Hospital, London. In one 12mo. volume of 468 pages, with 
64 woodcuts and a oolored plate. Cloth, $2.00. See Stria of Clinical Manual&, page 30. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Norris & Oliver's Ophthalmology.-Just Ready. 
A Text-Book of Ophthalmology. Br W1LLlAM F. Nonms, )J. D., 

Professor of Ophthalmology in the University of Pennsylvania, and CHARLES A. OLIVER, 

~·1~~r ~~[g;:;1es!0w1~~1 ~5~1 ~~~r~~~t:~d ~1~~~~1£~\~·tes~n C~~1i:'Sli ~~~'l~1,~r~S6~ctavo 
a period ;::~:!ai~~'l;;~.~: ~~!~,8 ~:fr0~1;fu~~tb~f~~ ~~'l~~~~~:1a i;~~~ifo~11:h~1 ~1;~de~1r;~~ 
practitioner which should represent the most advanced state of its science in the clearest 

bi~~~ ::a~:; ~x~~=i~:~1~·c~~a~:~:~~,i~~ ~l~~\.~1~~ :~dl1!:~1~~ i !~~~~u~=~it~1 a~~;~~~~~~~~ 
Byacarefulselectionof material and t he emplnyrnentof a terse style the authors ha,·e 
securedthead,·aotagesofclearnessandcomprehensivencss in a volume of convenient size. 
The series of illustrations is singularly rich and is thoroughly in keeping with ~he 
literary material which i t embellishes. The volume is assured of the foremost position 
as a text-book and work of re_fe_ce_nc_e. ____ _ 

Berry on the Eye.-New Edition. Just Ready. 
Diseases of the Eye. A Practical Treatise for Students of Ophtha lmology. 

By GEORGE A . BERRY1 M. B., F . R. C. S., Ed., Ophthalmic ~urgeon, Edinburgh Royal 
Infirmary. New (second) edition. In one octavo volume of i50 pages, with 197 illustra
tions, mostly lithographic. Cloth, $8.00. 

~g1Ji~:.~!itt-·t~fi~~i~i1~g~;:rl1~s~~~ m~:E:~~~~:g",~~¥:ifbrf:~£~ih:~1;~!~\~ 
~~~r~;!~:1e~!3~~~~1~~1~~~~1tl~!dt~~t~s~r~'l~io;i:~~i~~ ~;~~~s;~111:~~~; 4•~~e 0~~/~,~~~J.~~·. ~:g~~.-A11nal11 uf 

Jnler's Ophthalmic Science and Practice.-NEw t2d> ~1/i'l/~Anv. 
A Handbook of Ophthalmic Science and Practice. By l lENRY .E. 

JULER, F. R. C. S., s~nior Assistant Surgeon, Royul Westminster Ophthalmic Hospital; 
Late Clinical Assistant, Moorfields, London. :Xew (2d) edition. flundsome 8vo. volume 
of56l pages, with 201woodcuts1 17 colored plates, selections from Test-types of Jaeger 
aad Snellen, and Holmgren's Color-blindness Test. Cloth, $5.50 i leather, $6.50. 

~~~~~~~li~~i~~~~~~~~~~~~}~:f }~~H~~~~~~j~{~~~~?i~~it}~~;;,~iii~~; 
Field's Manual of Diseases of the Ear.-Just Ready. 

A Manual of Diseases of the Ear. By GEORGE 1>. FIELD. ).f. R. C. S, 

t~d~n~urf:~~~a:c~~oe~~u;g~ ;;, !i~J~~3s:;::~~i~~s~tnJ~a[~i~Js~\~at~~Ie~l:~h~$~~7°J'. 
s:~j~1~t.':°dk n::Y \b~~t:~o!~!~d:~t~:~i~a°d t~~i~ [ ~ifh!0;r~~iiii~~~~~.21d~bu~~1: :r~.rj~~;~~~~1!:3~ 

Burnett on the Ear.-Secoud Edition. 
The Ear, Its Anatomy, Physiolo~y and Diseases. A Practical 

I~;a[~:s~~D.~h~r~f::!r ~f1b~\o~~u~~n\sh~nt~iJ~dt~~~~~~rsPo~fc1?~"I~~L~~e!fde~~R~~E~~ 
American Otological Society. Second edition. In one handsome octavo volume of 580 
pages, with 107 i1l ustrations. Cloth,$4.00; leather,$5.00. 

Polilzer's Text-Book of Diseases of the Ear.-New Ed. In Press 
A Text-Book of the Diseases of the Ear and Adjacent Organs. 

By Da. ADAM POLlTZER, Imperial-Royal Professor of Aural Therapeutics in the Uni
versity of V ienna. In one large cctavo vol. of about 800 pages, with about 300 engral'ings. 

Nettleship on the Eye.-Fifth Edition. 
Diseases of the Eye. By EnwAn.D NETTLESHIP, F. R. C. 8.1 Ophthalmic 

Surgeon at St. Thomas' Hospital, London. Surgeon to the Royal London (l\IoorfielJs) 
Ophthalmic Hospital. Fourth American from t~e fifth Englis!1 edition, thor
oughly revised. With a. 8upplement on the Detection of Color Blindness, by WIL
LIAM TBOMSON, l\I. D., Professor of Ophth:limolo~~ in the. J effer~n l\Iedical. College, 
Phi ladelphia. ln one 12mo. volume of oOO pages, with 16-1 1llustrat1ons1 selections from 
Snellen's test-types and forroulre1 and a colored plate. Cloth1 $2.00. 

ill;i}!7~~~j~~f ~~~·1~~11~~~!}J~!{l:;~i f ~]~~ff tif~:;l~f ~~~~:4.%~~~f~i~~Yi 
Lea Brothers & Co., Publr'shers, 706, 708 & n0Sansom Street, Philadelphia. 



2± Urinary &. Renal Dis., Dentistry, Ophthal. 

Roberts on Urinary and Renal Diseases.-Fourth Edittoa 
Urinar#" ~~~~~ft:~ T1{:~~~s~,~~L(I~rii~~1~;!~)f1:i~~t~c~~:~~~~\~1~~~f~~~i~1~ 
Manchei-;tcr School of :O.Iedicme, t>tc. Fourth American from the fourth London edi· 
tion. In one hanJsome octa\'O rnlume of 609 pages, with 81 illt1:itrations. Cloth, $3.50, 

~?~s::r ;;?i~~~;r~~;:~f~~~~~ 1 ;~~1~~~1~i~Jif Bl~~:1'.~~~i~1;1~ 
Purdy on Bright's Disease and Allied Affections. 

Bright's Disease and Allied Affections of the Kidneys. Bv 
C11At:J,F.-\ \\'. Pt:ROY1 )f. D., Profe~snr of Genito-Urinary and H.enal Diseases in the <.:hi· 
cago }\,Jydinic. In one octavo ,·ol. of ~88 pa~es, wilh illustration!>, Cloth, $:?.00. 

~~~!~lt~~~~ft.~ ~rJll~~~~~~ 
Morris on Surgical Diseases of the Kidney. 

Surgical Diseases of the Kidney. By lh;:mY )loRR1~, F. R. C. R, 
Sur~eon to )liddle~ex H<IBpital, London. 12mo., 554 pages, with 40 woodcuts, and 
6 colored plates. Limp cloth, $t.2.5, 8e~ &nu of Clinital. .ftlanual~, page 30. 

Thompson on the Urinary Organs. 
L ectures on Diseases. of the Urinary Organs. By S1R rh::rnv 

THO:'lfI':-iON, Professor of Clinicnl Surgery to Univers ity College Hospital, London. 
Second American trom the third En_g-lish edition. Octavo, :.?03 pp., 25 illus. Cloth,$2.2.5. 

Thompson on the P athology and Treatment of Stricture of the 
Urethra. and Urinary Fistulre. From the third English edition. Io one octavo 
volume of 359 pages, with 47 en~ra,·ings and ~ plates. Cloth, $3.50. 

The American System of Dentistry. 
In Treatises by Various Authors. Edited by W1Ll1UR F. LITcn, M.D.1 

D. D.S., Professor of I'rosthetic Dentistry, hlateria :Medica and Therapeutics in the 
Pennsylvania College of Dental Surgery. In three very handsome octavo volumes con
taining 31()0 pages, with 1863 illustrations and 9 full-page plates. Per volume, cloth, $6; 
leather, $7; ha.If :Morcr.co, gilt top, $8. For salt by subscription only. 

~~f !~lt~~rJ~~~i:~~;~~. ~~JJf~t~~;~i.~~~~~~t.¥&~ 
Coleman's Dental Surgery.-American Edition. 

A Manual of Dental Surgery and Pathology. By ALFRED Cor,E)U.N 
L. RC. l>., F. R. C. S., Exam. L. D. 8., Lecturer on Denlal Surgery at SL Bartholomew's 
Hospital, London. Thoroughly revised and adapted to the use of American Student.81 by 
by THOMAS C. STELLWAGEN, M. A., 1\1. D., D. D.S., P~f. of P_hysiol~ in the Phile.de]
phia Dental College. Octavo volurue of 412 pa_g-es, with 331 illustrat1ons, Cloth, $3.2S. 

Carter & Frost's Ophthalmic Surgery. 
Ophthalmic Surgery. lly R. BnuDE~ELL C.\RTER1 F.R.C.Ft., Lecturer 

on Ophtlrnlmic Surgery at ~I. (~corge's J Iospit.al, London, and W. ~\ DA:\ls FRO:'T1 F. H. C. ~- 1 
Joint. Leclllrer on Ophthalmic Surgery at ~t. Ueorge's Hospit:il, London. Jn one 12mo. 
volume of 559 pages, with 91 woodcuts, oolor-blindness test, test-types and dots and appen
dix of formul~. Cloth, $2.25. See Striu of Cliniool Manuals, page 30. 
BASHAM ON RENAL DISEASES: A Cllnlcal tltlonere. Second edition. In one l)C.i.avo ,o\-

Gulde to their Oi.11.e:noeie and Treatment.. In ume or 227 page11, with 65 lllue. Cloth, 12.76. 
o,ne 12m~. v_oJ. oC Sl.H pagea, wltb 21 lllut1trulons. LAWSON ON INJL'Rl~S TO THE EYE, ORBIT 

~fJk~~~T:NEDE~~QJ·~ 0lii~i'Y0ev8b11:~F ~~~:y~~L~~~~rab~~1 ~~~~=~r~a~~g~:,r:i:: 
UPHTHALMIC SURGERY, for the use or Prac- 92 lllustrationa. Cloth, S3.50. 

Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Gross on Impotence, Sterility, etc.-Fourth Edition. 
A Practical Treatise on Impotence, Sterility. and Allied Dis

orders of t h e Male Sexual Organs. By SAMUEL W. Gnoss, A. M., M. D., 
LL. D., Professor of the Principles of Surgery and of Clinical Surgery in the Jeflerson 
Medical College of Philadelphia. Fourth edition, thoroughly revised by :F. R. S~URGIS, 
M. D., Prof. of Diseases of the Genito-Urinary Organs and of Venereal D1sea11es, 
N. Y.Post Grad. Med. School. In one Svo. vol. of 165 pages, with 18 illus. Cloth, $1.50. 

ha;~r::: 1 ~~h~~~t~~~f~~3r ~ms~~~"1d!~:~oi~ I ~~~in~n1np!~~ti~~~rl;~~he ~'!ie~~f~e 1!1~l:!;~if~~ 

f.l~~¥.~t~:~~t~f ft;i!:~i;~i~!~~~i~ I ffi~'.~f ~~!~?~;:f~{~~=~i:~!~~~~g;j,1~~iA~ 
Taylor on Venereal Diseases.- Sixth Edition. Preparing. 

The P athology and T reatmen t of V e n ereal D iseases. Including the 
results of recent investigations upon the subject. By ROBERT W. TAYJ .. OR, A. )if., M. D., 
Clinical Profe~sor of Genito-Urinary Diseafes in the College of Physicians and Surgt"ons, 
New York. Being the sixth edition of Bumstead and Taylol', rewritten by Dr. Taylor. 
Large 8vo. volume, about 900 pages, with about 150 engravinj!:s, as well as numerous 
chromo-lithographs. In actite preparati<m. A notice of the previous edition is appended. 

rt le a splendid recc:ird of honest labor, wide / upon theeubjecteof which it treats, but aleo one 
research, JUst comparison, careful scrutiny and which has no equal in other tongues for its cle~r, 

~:~i~~~?~~!~:~~:~fu~~~~~~~a~~~·:Ja~= f~:J:!:.~~~~~o:r~~f fI:C;}iJ
1

Sc~e~~~.iJ~n~fss~'.s 

Culver & Hayden's Manual of Venereal Diseases. 
A M anua l of Vener eal D iseases . By EvERETT M. CULVER, M. D. 

Pathologi~tand Assistant AttenriingSurgeon, i\ fanhattan Hospital, New York, and JA~IES 
R. HAYDEN, M. D., Chief of Clinic Yenereal Department, College of Physicians and Sur
geons, New York. I n one 12mo. voluni~ of 289 pages, with 33 ill us. Cloth, $1.75. 

IBJ[~1~t~~J1;~~~~~\~f,t~~~~(~tf f J~ I ~?~~~i~~ii~}f f i}~~J{~{~~~ti~~~i~~ 
Cornil on Syphilis. ------

Syphilis, i ts M orbid A natom y , D iagn osis a nd T reatment. ByV. 
CoRNIL, Professor to the Faculty of ) Iedicine of Paris, and Physician to the Lourcine Hos-

~~~~Y i:eS~~. rr.f:iD~ ~~~~:st~~~r0~/~ .. t~~lo~i!i1 Hf:1~1:;;~na~~e at~f!~11:r b~f.: 
and J. WILLIAM WmTE, l\I. D., Lecturer on Venereal Dlseases, Univ. of Pa. In one 
handsome octavo volume of 461 pages, with 84 very beautiful illustrations. Cloth, $3.75. 

::~~~~r~~f ~~~~;:~~K}:~.f#.[ff~f!E;11 ~'.i~~;f~!~{i~·~~.:~~~~~·3:i~l!~:·f~~1: 
Hutchinson on Syphilis. 

Syp h ilis . By JONATHAN HuTCIIINSON, F. R. S., F. R. C. S., Consulting Sur
~eon to the London Hospital. In one 12mo. volume of 542 pages, with 8 chromo
l1tl1ographs. Cloth, $2.25. See S~ of Clinical Manuals, page 30. 

!rs!f~;~~~~:J~i;~We~~f~1;~~~~;ri~!i~:s:i~] ~~c~!s.~20~J1ffng~j~~:t R~1~;d, ~~;~~~. 1i~7.these 

Gross on the Urinary Organs. 
A P ractical Treatise on the Diseases, Injuries and Malforma

tions of the U rinary Bladder. the Prostate .Gland and the Urethra. 

~J ~:~[~~ ,~: g=6~; :1: E:· ~~-o~~,o~t~?~ ~~1.e~~s1l;;)~~ w~~1~t~~6 in~:.0u~11~rh,re$1~~~ 

nl-~E~~~t~~i~i~g0:1~11·8ti~{ff~s1i1~~:~k~; I~~::~~:~-:~:?t~R~~
1

~~:1~'J?.rEf~rI!~ 
rox·s EPITOME oF SKIN DISEASES. WITH I LEE'~ t ,Ec-ruREs oN svPen~1s AND SOME 

for Students and Practit.ioner~. Second Ameri- WILSO:;-;"'$ STUDENT'S BOOK OF CUTANEOl'S 

•t~~1t~i~~[ffi:~i:~?.;;;;;·~~;i;.1 l;::~.~'fr~?,~~~~~~fiA~~~.~~o~.~~ ~}(~~ 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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Taylor's Clinical Atlas of Venereal and Skin Diseases. 
A Clinical Atlas of Venereal and Skin D iseases: Including Oiag-

re~~; :rro~~?:::Ur~~ar~rj);::s~ i~3fi1~~~;e ~·i J~~~~~~=~~A~n~.8~~~~~~·J~n~:,1~-~rk. 
!~/!~l~tp~~:Seo~01t~xf~i~h 85d e~~:i:l~~~~ 5:r~;u~~u~~r~~~.r~. pl~e;:ndi:~ o~~3 v~f~~=; 
half Rnssia, $27 ; half Turkey .Morocco, $28. For sale by subscription only. Specime~ 
plates sent on receipt of 10 cents. A full prospectus sent to any address on applicntion. 

~d~;~~~~r1i~rfn~~j~,:~~~£~~~~!s~~d~Ei! ~1;;~;~:f!~°v~~liieh~~~
6

t1~1~:n~~l~~!:f.~ti: 

~f!~~i~1~ii ~~l1~i~~{~ 
Jackson's Ready-Reference Handbook of Skin Diseases. 

The Ready-Reference H andbook of Diseases of the Skin. Ry 
GEORGE Tno:11As J.\CK:-iO~, :M. D., Profes:i.,r of DermatolOJ!)', Woman's ) [e<lic:1l College 
of the Xew York Infirmary. Jn one 12mo. volume of 544 pages, with 50 illustrations 
and a colored plate. Cloth, $2.i5. 

Intended to serve as n reference book for the the skin, the authorpreFentsafewnotesotcom· 

f~d~~~~fsradc!tl~f:bi~ ~~~sti~~~.~~~d'·~!~ci:~~~ ~~~~~~tl~~~c~h)~~miFr;tf~~~w0e'!i diago~r;Mw~~~ 
tnologyandetiolugydonotrecehe~fullconsld-1known ood "'ph•c d6'm"ologloal "Don'!•." 

E=~~~,!~:t~:!~i~
0

J!~r~~e~~~r!~~~!~::;; f:i11:!e~=-~~ 11€,·~E:t~~r?r~~~~!~~s~i::/~E 
~o~~~~~~c7ou~rt~fi~!oa°Oat~~;ra~ds~~~s?o1~sC:~f ~=~. ~ji;~8~~~"03~obto11 Medkat mid Surg1cotJour. 

Pye-Smith on Diseases of the Skin.-Just Ready. 
A Ha.nabook of Diseases ol the t:jk1n. By P. IL l-''l'E-S~11T11, M. D, 

F . RS, l'hysician to Guy's llospital, London. In one ocla\'O volume of 407 page!', 

ilIJ~~;~i~~1tJf r~~~~}~~~~~~~ttr· t~~~i~~f ~i~i;:~~~~~~~; Kfifi! 
Hardaway's Manual of Skin Diseases. 

Manual of Skin Diseases. With Specia l Reference to l'iagnosis and Treat
ment. For the me of Students and General Practitioners. By W. A.] [ARDA w Av, M. D., 
Profe<iso1· of Skin Diseases in the :\lis.souri :\Iedical College. l;!mo., 440 pp. Cloth, $3.00. 

~rl\P~~~g~;ffe~f~~:~;::~'.:~~i~?Js~ ~§~2~:ig:~~~\\~:~r,i1'.r~::g~~.~~~~~:¥. 
cieutly thoruugh and comprehen"lve to •erve ~a departmPnt of )ledicine.- Juurnat uf QitanWIUI 
bookofreferencerorthegeneralpractiliooer. It 1vdGt•11tn-Uri11ary D11eo1e1. 

Jamieson on Diseases of the Skin.-Third Edition. 
Diseases of the Skin. A Manual for 8llll1ent<i nnd Praditioners. By 

jf i~~f~l!f i~~~~~~~i~ 
Lea Brothers & Co., Publishers, 706, 708 & 710 Sansom Street, Philadelphia. 
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The American Systems of Gynecology and Obstetrics. 
Systems of Gynecology and Obstetrics, in Treatises by Americ~n 

!~t8~~=~~~;ei~1~~~ eti!dtc':.1 ~:;:r~~:vn~·tf~1~:u~li!;~st~j D~f PB~~~C:n~b2~!~~~~ 
rics edited by BARTON COOKE HrnsT, 1\1. D., Associate Professor of Obstetrics in the 
University of Pennsylvania, Philadelphia. Jn four very handsome octavo volumes, con
taining 3612 pages, 1092 engravings and 8 plates. Complete work 11QW re<tdy. Per vol
ume: Cloth, $5.00; leather, $6.00; half Russia, $7.00. For sale by subscription only. 
Addrua tM Publiahert1. Full descriptive circular free on ::i.pplication. 

;::!!:ltlll 
uelusively by American physicmns who are ac· Gi11dnnatiMW'.l\'ews,July,1887. 
qu&inted with all the varieties o_r _eH_m•_"_'•_<h_• ___ _ 

Emmet's Gynrecology.-Third Edition. 
The Principles and Practice of Gynrecology i For the use of Students 

and Practitioners of l\Iedicine. By THOMAS ADDIS E~rnET, )[. D., LL. D., Surgeon to 
the Woman's Ilospital, New York, etc. Third edition, thoroughly revised. In one 
large and very handsome Svo. vol. of 880 pp., with 150 illus. Cloth, $5; leather, $6. 

~~~~~l.~~ ~~~~~~~~: 
Tail's Diseases of Women and Abdominal Surgery. 

Diseases of Women and Abdominal Surgery. By LAWSON TAIT, 
F. R. C. S., Professor of Gynrocology in Queen1s College, Birmingham, late President of 
the British Gynecological Society, Fellow American Gynrocolo~ical Society. In two 
octavo vols. Vol. I., 554 pp., 62 engravings and 3 plates. Cloth, $3. Vol. II., preparing. 

~J f~(t~~fl;~~tffif i~~~:~~;k~J1 ~{+~~~1:~)~xii~~i~!~~:;~~~;~;.€~~~1 
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Thomas & Munde' on Diseases ol Women.- Sixth Edition. 
A Practical Treatise on the Diseases of Women. By T .OAn.1.AnD 

~;1r;;t~~:~1;~!1~·~1~~~~~, ~~;.r~~5ri:r~~~r~~: t?~ l~ ~i;!;~~811{;,r )'r ,. ~;i:cJ!r~~s;i~~e o?C!~e~:col~ 
ogy tn the :\'.ew.~ork Polyclm1c. ~ew (sixth) edition, thoroughly rev1s~I and rewritlE'n 
by Dn. )!UNDE. In one large and handsome octavo volume of 8:?-l pages, with 347 
illustrntions1 of which 201 arc new. Cloth, $5 00; leather, $fl 00. 

~f~l~\~~~1;~1~ 11~~~\il~ 
~li!..~~ 1~~:~W!~~~1:1~;~:c~1~f d~~~ioi;,'~·n1l~~~~1~~ k~c:~'i:d;~~hn~.~T1:~"B'/t)l~~~tli~~~J.,0:;. ,1~~~i:. ·~~ 

Sutton on the Ovaries and Fallopian Tubes. 
Surgical Diseases. of the Ovaries and Fallopian Tube_s, including 

Tubal Pre~nancy. By J . BLA:->D Sl'TTOx, F. RC. H., .\!'sistant ~ur~et.n to the 

)JidUle_sex Hospital, London. Jn one crown octavo '\"Olume of 544 page!', with 119 
engranngs and 5 colored platff:. Clolh, $3.00. 

~:Bf~JH~i! i~lt~~f~~~~ri 
Davenport's Non-Surgical Gynmcology.- Second Edition. 

Diseases of Women, a Manual of N on.Surgical Gynrecology. 
De~igned especially for the Use of Students and General Prac1 itioners. By FRAN<:!S 

U;1l\~~~i~~'PJ~;:t~~: nN~si(~~n~l) C!{ii1;1~;~~ogfni 1~~~e1;;:d1;~e D1ef.~~~m:~1~1~~e1 ~}rv3~ 
page!', with 107 illustrations. Cloth, $1.i5. 

l~~l~if ~l?li~ t~~ii~l~~i~ 
May's Manual ol Diseases ol Women.- Second Edition. 

A Manual of theDiseases of Women. Being a concise and isystematic 
expcsition of the theory anJ ll ractice of gynecology. By CHARLES II. )fay, M. D., 
late House Sur~eon to l\fount Sinai Hospital, :N"ew York. Second ed ition, edited by 
L. S RAt.:, .'.\I. D., Attending Gynecologist at the Harlem Hospital, X. Y. In one 12mo. 
volnme of 360 pagei>, with 31 illustrations. Cloth, $1.i5. 

~~~~~~il0£~Te~~~:~~~J~a~!~;rJ ~:~£~~=~i1\in~ I F£1i~~n,be~f ~h£~~ ;~~~:i~~~k::ii~a~~::~!~J~E 
a ff\vornble rece tion. It i!I intended, the author 1mbjectcor.udned in thlfl volume. Carafully com· 
tells u~, to aid 1~e student who after having care- piled indexe<J arid ample ilhunrntlon~ Rl~o enrich 

~~~!r~\~~~~d~~~!1!~:rh~:t~:hi::i;fFle!~~~; ~~~~i~~:~~:zi;~~~sr~~:o~N~.~T~
0

el\P~;~i:~~
1

a~~ 

Duncan on Diseases ol Women. 
Clinical i,.ectures on the D iseases of W om en; Delivered in Saint 

Rartholomew's Hospital. By J. )L\TTJIEWS D1;NC.\N1 :\J. D., LL. D., F. R.S. E., etc. 
ln one octavo volnme of 175 pages. Cloth, $1.50. 

~~rHbta:; 'fat:~~~r~n:r~,~~:.t:e~~~Pi~ 1~
1

1
1

t~;J I f:;~~£*~}!E1W~:~~{~:~~0~~~l¥.~:f~!:u;~}!fi 
m11.l1er .. ofgreatintere~tlothegeneralpractitioner. 111.amp of Individuality lnat they de!'erve to be 
Some of them deal with !'lubject.!l 1hat are not, as a widely reAd.-.V. Y. McdlWl Jou"""4 Much, 1880. 

Ai~~~~~~ ~~~il11~ARL .fJlE,¢6~~ElN ;~Vr~ I ::;m~~."'0 1 ~~~e !~:. ~~tdp;.n6rt~.~{e'd~:k~~~~0 
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Parvin's Science and Art of Obstetrics.-Second Edition. 
The Science and Art of Obstetrics.Hy Tm~opanxs P.uwrn, )L D., 

LL. D., Professor of Obstetrics and the Diseases of Women and Cliilt.lren in Jeffbr!;on 

~ilif tl~1J~iii~\it~1i~~1 
King's Manual of Obstetrics.-Fifth Edition. 

A Manual of Obstetrics. By A. F. A. Ki:s-G, )LD.,Professor of Obstetrics 
and Diseases of Women in the .:\Icdical Department of the C'-olumbi:m Uni.versity, Wash· 
ington, D. C., and in the Uniwn;ity of\'ermnnt, etc. New (fifth) edition. In one 12mo. 
volume of 446 pages, with 1.50 illustrations. Cloth, $2.5'l. 

K~[~t~1Ef ~1~f,;f~'.f ;~fa~t{:~t!:,~;; ~~r~:iiit~:~~~j~~~1~g~,;f :t:~I~:~u~~1 
~~~hi~0 i~:i!er~ r:~~~:erd ~1~dde~,~~~~d~~·r~: c)~ ~~=~~lfi~11t:;.ch+~~8irr1~~~~nit~~~~Jl~~~1b 1:n~1~~11~ob~\~~ 
f:~;[i 11 ;~.rdtleh:iv~~~~~h~o;t~ln ~;~ 1 :1~fr~~7:~~ o~~t~b~tr, ~~~'.er.-'l"he Kt.tit.11c.l Mt(l1c11l Rm1w, 

Barnes' System of Obstetric Medicine and Surgery. 
A System of Obstetric Medicine and Surgery. Theoretical and 

~~~i~a:he ~·~~e;~i E;r:;.i~ ~~~1~l::tL~~~~1~1n:~a F~~~~~~:;l~A~~~~;f. K ~-bs~~~~i~ 
Physician to St. Thomas' H ospital, London. The Section on Embryology hJ Prof. Milnes 
Marshall In one Svo. volume of 872 pp., with 231 illustrations. Cloth, $5; leather, $6. 

r::~,£~:~:~11f~~t~g;~~:~\;~~~1tiP~ I ~:;.:~011:i1~~~:~~"~~?:ti~~:·o1~':':·1~.~~~~~ 
Landis on Labor and the Lying-in Period. 

The Management of L abor, and of the L y ing-in P eriod. 
~y HuRY G. LANDIS, A. :U., )f. D., Profl!S3orof Obsteu·icsand tbe Diseases of Women 
m Starling Medical College, Colurnbu!I, Ohio. lo one handsome 12rno. volume of 334 
pages, with 28 illustrations. _C_lot_h,_$l_.i5_. __ _ 

:§f.\;it~IiJ\l~ :.!llfi~~~ 
f ~;~;f :.f :i:}J~I~J:;~~!E~~~li~~t-~~)E; ~~~:'.~:t~:~~~~~i?m;if~~~~;if~;~z.i. 
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Smith on Children.- Seventh Edition. 
A T reatise on the Diseases of I nfan cy and Ch ildhood. By 

J. LEwJs SMITH, 1\I. D., Clinical Proressor of Diseases of Children in the BelleYue 1 lospitnl 
Medical College, :New York. New (seventh) edition, thoroughly revised and rewritten. 
In one handsome octavo volume of 881 pages, with 51 illus. Cloth, $4.50; leather, $5.50. 

!fJ;11111;~~iS.~ 
~~~·W.{~Nr~,~~~ff; i~!::~;ij;,~~:'.·~~~}} ~A~g,::~1~~:~~~fi1~li~t1i:7~~;;~\J.~::.~ 

Owen on Surgical Diseases of Children. 
Surgical Diseases of Children. By EDMUND OwEN, )1. B., F. R. C S., 

Surgeon to the Children's 1Iospital1 Great Ormond Slreet, London. In oue 12mo. vol
ume of.525 pages, with 4 cbromo-lithographic plates and 85 woodcuts. CloLh, $200. 
See Senea of Clinical Jllanuals, below. 

:ffiiJ~:i~~~,~;1~t;i;~~J~f~7t~f;!~~~?fil I :r:~mfa:~:::1!~~:11~ :~'s:~~4'.'(~1F~:;r.i.~ 
Student's Series of Manuals. 
ririt:e~e~;~~i:-~~i::t~:~h~is~~~ -~~!~~~;~q~~!~~1~:~~~ ~~~~~;!~l~~'W!:.rv~~f,~~;~~r!J~~h:~; 

: .Y·,~~ ~G~i~1~0\:;~;.;~~1~ 

Series of Clinical Manuals. 

'sSurgieal lopreBB: 

~Ef!.~£i¥~~'.~~~f~~tr7:!t~!!i~o~to~~P~~egnt7rii~::::t ~it~1~:r~~~~:~! \~ ':~h~~~ t~:/r0~1~~1~n r~/~~ 
the Pulae,Si.75 
onthe.111i•1t11, 

::01t'3lfi1!?u·;f~n,P$i~ a0n°d ~:~c_:g;e 
Loc.i.s on /..Jis«iaes of ths Urethr 

------
Hartshorne's Conspectus of the Medical Sciences. 

~Conspectus of the Medical Sciences; Containing Handbookflon Anat
omy, Physiology, Chemistry, 1\fateria Medica, Practice of Medicine, Surgery an<l Obstetri1s. 
By HENRY HARTSHORNE, A. M., .M. D" LL. D., lately Professor of Hyg-iene in the Uni
versity of Pennsykania. .SeconJ edition, thoroughly revised and greatly improved. ]n 
one large royal 12mo. vol. of 1028 pages, with 477 illus. Cloth, $4.25; leather, $5.00. 

~iiiiYi~~ l l~:.~~~5f~~~ 
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By the Same Author. 
Poisons in Relation to Medical Jurisprudence and Medicine. Third 

American, from the third and revised English edition. In one large octavo volume of788 
pages. Cloth, $5.50; leather, $_6.5_0. ____ _ 

By the same Author. 
Chapters from the Religious History of Spain.-In one 12mo. volume 

of 522 pages. Cloth $2.50. 
The width, depth and thoroughness or re1>earch I that n worthily complements the aulhor'e earlier 

~;~~:Jt~Jf.:~JrJ:;~i~l~t~~:J~rJ;:¥~gJ ~~2~!~[5j~;:~i~~~Y!.*n ~:~:;~~~~~ 
By the same Author. 

The Formulary of the Papal Penitentiary. In one 8vo. volume of 221 
pages., with a frontispiece. Cloth, $2.50. Just Ready. 

By the-Same Author. 
Studies in Church History. The Rise of the Temporal Power-Ben~ 

eftt of Clergy-Excommunication-The Early Church and Slavery. Sec
ond and revi~ed edition. Jn one royal octavo volume of 605 pages. Cloth, $2.50. 

The author is preliminently a.scholar ; he takes I makes the work part!cula.rlyvalu_abletolhest~1~ent 

~~iJ £~~iif.4~~{,~,~~~~~:r t.~~I~:J~ ~~~~;:;;£~~~~~~~1:~if~:~t:i~J~~~~ii 
By the Same Author. 

An Historical Sketch of Sacerdotal Celibacy in the Christian 
Church. Second edition, enlarged. Jn one octavo volume of 685 page~. Cloth, $~.50. 

~f~~~~~~~~~f t~~~~~~~~~~;~11~ I ~~~( {J.~~f~~~~)f~~~J[~i~\~i~~J 
Lea Brothers & Co .. Publishers, 706, 708 & 7 fO Sansom Street, Philadelphia. 
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